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Preface 

This manual describes how to use the RT-11 system; it provides enough 
information for you to perform ordinary tasks such as program devel- 
opment, program execution, and file maintenance. The manual is written 
for you if you are already familiar with computer software fundamentals 
and have some experience using RT—11. if you have no RT—11 experience, 
you should first read the Introduction to RT—11 before consulting this man- 
ual. If you have experience with an earlier release of RT—11 (this is version 
4), you should read the RT—11 System Release Notes to learn how RT-11 

version 4 differs from earlier versions. If you are interested in more sophis- 
ticated programming techniques or in system programming, you should 
read this manual first and then proceed to the RT—11 Programmer’s Refer- 
ence Manual and the RT-11 Software Support Manual. 

The next section, Chapter Summary, briefly describes the chapters in this 

manual and suggests a reading path to help you use the manual efficiently. 

Chapter Summary 

Part I, RT—11 Overview, Chapters 1—2, describes the RT-11 operating sys- 
tem in general. It lists the hardware and software components of the RT—11 
system, describes the monitors, and explains the program development proc- 

ess with RT-11. 

Part II, System Communication, Chapters 3-4, describes system conven- 

tions, such as data formats, physical device names, file naming conventions, 

and special function key commands. It also introduces the keyboard monitor 
commands that you use interactively to communicate with the monitor and 

to perform system jobs. 

Part III, Text Editing, Chapter 5, describes the RT—11 text editor (EDIT) 

and shows you how to create and modify files with it. 

Part IV, Utility Programs, Chapters 6-18, consists of thirteen chapters that 

describe the Command String Interpreter (CSI) and the many programs pro- 
vided with the RT—11 system. These programs include: 

PIP Peripheral Interchange Program 
DUP Device Utility Program 
DIR Directory Program 

MACRO MACRO-11 Assembly Language 
LINK Linker Program 

LIBR Librarian Program 

DUMP Dump Program 

FILEX File Exchange Program 

SRCCOM Source Comparison Program 

XXL



BINCOM Binary File Comparison Program 
RESORC Resource Program 

FORMAT Volume Formatting Program 

Part V, System Jobs, Chapters 19-20, describes two utilities that can run as 

foreground or system jobs: Error Logging and Queue Package. Both utilities 

actually consist of more than one program and a workfile. 

Error Logging comprises three programs: EL (either a foreground or system 

job), ELINIT (a background job), and ERROUT (a background job). 

The Queue Package comprises two programs: QUEMAN (a background job), 
and QUEUE (either a foreground or system job). 

Note that both utilities run under the foreground/background or extended 
memory monitor, and to run them as system jobs, you must enable system 

job support through the system generation process. 

Part VI, Debugging and Altering Programs, Chapters 21-25, describes the 

five utility programs that permit you to examine and change assembled pro- 

grams and source files. These utilities are: 

ODT On-line Debugging Technique 

SIPP Save Image Patch Program 
PAT Object Module Patch Program 
SLP Source Language Patch Program 

PATCH Patch Utility 

Appendix A describes BATCH processing. Appendix B contains a summary 
of the keyboard monitor commands, their abbreviations, and their system 
program equivalents. 

Documentation Conventions 

XXL 

A description of the symbolic conventions used throughout this manual fol- 
lows. Familiarize yourself with these conventions before you continue 
reading. 

Conventions used in this manual: 

1. Examples consist of actual computer output wherever possible. Where 
necessary, user input is in red to distinguish it from computer output. 

2. Where necessary, this manual uses the symbol @€ to represent a car- 
riage return, ( to represent a line feed(SPfor a space, and (8 to repre- 
sent a tab. Unless the manual! indicates otherwise, terminate all 

commands or command strings with a carriage return. 

3. Terminal and console terminal are general terms used throughout all 
RT-11 documentation to represent anv terminal device. including DEC- 
writers, displays, and Teletypes*. 

*'Teletype is a registered trademark of the Teletype Corporation.



You produce several characters in system commands by typing a com- 
bination of keys concurrently. For example, while holding down the 

CTRL key, type O to produce the CTRL/O character. Key combinations 

such as this one are documented as ERO, , and so on. 

In discussions of command syntax, upper-case letters represent the com- 

mand name, which you must type. Lower-case letters represent a vari- 

able, for which you must supply a value. 

Square brackets ([]) enclose options: you may include the item in 
al = at aah om mn “a 7 acKe 

The ellipsis symbol (...) represents repetition. You can repeat the item 
that precedes the ellipsis. 

The hyphen (-) is a continuation character. Use it at the end of a line if 
you continue a command string to another line. 

This is a typical illustration of command syntax: 

DELETE|/option...] filespec[/sption...] 

This example shows that you must type the word DELETE, as shown, 

and that you can follow it with one or more options of your choice, but 
none are required. You must then leave a space, and supply a file speci- 
fication. The file specification can also be followed by one or more 

options, but none are required. Here is a typical command string: 

TELETE/NOQUERY/DATE OTAtMYFILE.FOR 
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Part | 

RT—11 Overview 

Part I of this manual provides a description of the hardware and software 
components that make up the RT-11 operating system and a summary of 
tha nrnoram davalanmant cvcla 
Loe i hw wet vet CALL UY Y wVwavvsiiwiiy vy wwe 

Chapter 1 lists all the hardware devices, monitors, utility programs, and 
language processors available in the RT-11 computer system. This chapter 
also lists the system services, called keyboard commands, available in 

RT-11. 

Chapter 2 gives a general description of the steps involved in the program 
development cycle. This chapter also summarizes the use of the RT—11 

librarian and high-level languages.





Chapter 1 

System Components 

RT-11 is DIGITAL’s smallest real-time and program development oper- 
ating system for the PDP-11 family of minicomputers. This single-user 
operating system runs on hardware configurations ranging from the micro- 
processor-based PDP—11/03 through the larger PDP—11/60 with cache mem- 
ory. RT—11’s design philosophy is to be small, efficient, reliable, and easy to 
use. 

The RT—11 computer system consists of hardware, software, and documen- 

tation. This chapter describes briefly the components available for you to 

use with RT-11. 

1.1 Hardware 

The hardware components of an RT—11 system are drawn from the following 
categories: 

@ PDP-11 and PDT—11 family computers (except the 11/70 or VAX 11/780) 

e Printing and video terminals 

@ Core and solid state memory 

e@ Line frequency and programmable clocks 

@ Random-access mass storage devices 

@ Other peripheral devices 

The smallest possible hardware configuration for an RT-11 system must 
include a PDP-11 or PDT—11 computer, one terminal, 12K words of mem- 

ory, and a random-access mass storage device. Larger systems can have a 

clock, more memory, more terminals, and more peripheral devices. 

Table 1-1 lists specific hardware devices that can make up an RT—11 com- 
puter system. 

Table 1-1: RT-11 Hardware Components 

Device Type Controller Device Name 

Card reader CR11 CR11 
CM11 CMi11 

Cassette TA11 TU60 

Clock KW11-L, KW11-P 

(continued on next page) 
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Table 1-1: RT—11 Hardware Components (Cont.) 

Device Type Controller Device Name 

DECtape TC1l TU56 

DECtape II data DL11, DLV11 TU58 
cartridge 

Disk cartridge RK11, RKV11 RK05, RKO5F 
RK611 RK06, RKO7 
RL11, RLV11 RLO1, RLO2 

Diskette RX11, RXV11 RX01 
RX211, RXV21 RX02 

Fixed-head RF11 RS11 

RH11 RJSO3, RJSO4 

Removable pack | RP11 RPO2, RPO3 

Display processor VT11 VR14-L, VR17-L 
VS60 

Line printer LS11 LS11, LA180 

LV11 LV11 (printer only) 

LP11, LPV11 all LP11-controlled printers 

Magtape TM11, TMA11 TU10, TS03, TE16 
RH11 TJU16, TU45 
Mo 

Paper tape 

Reader PR11 PR11 
Reader/punch PC11 PC11 

Terminai DLii, DLVii LA30P, LA36, LA120, 
DZ11, DZV11 LS120, LT33, LT35, 

VT05, VT50, VT52, 
VT55, VT61, VT100 

Terminal and clock | DL11—W terminal/clock combination 

1.2 Software 

1-2 

The software components of the RT—11 computer system can be divided into 
Le ne £. 1 

1UUL HFCLITCI al PIVUUpPDS. 

@ Monitors 

@ Device handlers 
e Utility programs 

e Language processors 

These are described in the following sections. 

1.2.1 Monitors 

An RT-11 monitor is a collection of routines that control the operation of 
programs, schedule operations, allocate resources, and perform input and 
output. A monitor comprises three major components: RMON (resident 
monitor); USR (user service routine); and KMON (keyboard monitor). The 
resident monitor (RMON) is the part of the monitor that is always present in 
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memory. It is the executive controller for the entire system. The user service 
routine (USR) performs operations related to input and output, such as 
opening and closing files. The keyboard monitor (KMON) is the interface 
between you and the other parts of the system. It contains routines to proc- 
ess the keyboard monitor commands, which are your means of performing 

common system operations such as loading and running programs, assign- 

ing alternate device names, and copying and deleting files. 

RT~—11 provides three different operating environments that represent com- 

promises among size, speed, and capability. Three types of monitor, all con- 
taining the main parts described above, supervise the different 
environments. These three monitors are the single-job monitor (SJ), the 
foreground/background monitor (FB), and the extended memory monitor 
(XM). The three environments are upward compatible: 

e@ The single-job monitor supports the basic environment. 

@ The foreground/background monitor includes all the support of the 
single-job monitor and adds some extra features. 

@ The extended memory monitor is an extension of the foreground/ 
background monitor that includes all the foreground/background fea- 
tures in addition to the extended memory capabilities. 

1.2.1.1 Single-Job (SJ) Monitor — The single-job monitor, called the SJ 

monitor, can run one job at a time. It is the smallest of the three monitors. 
While the SJ monitor does not offer some of the optional features that the 
other monitors have, you can use all the system utility programs, most of 
the keyboard monitor commands, and many of the programmed requests. 
Only 12K words of memory are required for a single-job system, though, and 
since the SJ monitor uses 2K words itself, this leaves 10K words for system 
utility programs or for your application program. The SJ monitor is ideal for 
real-time applications that require a high data transfer rate because it ser- 

vices interrupts quickly. In the SJ environment, programs can access up to 
28K words of memory (and up to 30K words on some LSI-11’s). 

A version of the SJ monitor, the base-line (BL) monitor, can run in a min- 

imum configuration of 8K words of memory, but it does not support optional 
monitor and device functions. The BL monitor is best suited for very small 
hardware configurations, or for larger configurations where the application 
requires minimal executive support. 

1.2.1.2 Foreground/Background (FB) Monitor — The foreground/back- 
ground monitor, called the FB monitor, can accommodate two jobs that 
appear to run concurrently: a foreground job, and a background job. All pro- 
grams that run in the single-job environment, including system utility pro- 
grams and language processors, can run as background jobs in the 
foreground/background environment. The foreground job is the time-criti- 
cal, real-time job, and the FB monitor gives it priority over the background 
job. A foreground/background system requires 16K words of memory and a 
system clock. 
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Quite often, the central processor of a computer system spends much of its 
time waiting for some external event to occur. Usually, this event is a real- 
time interrupt or the completion of an I/O transfer. The FB monitor lets you 
take advantage of the unused processor capacity to accomplish lower prior- 
ity tasks in the background. 

Whenever the foreground job reaches a state in which no useful processing 
can be done until some external event occurs, the monitor executes the back- 

ground job. The background job runs until the foreground job is again ready 
to execute. The processor then interrupts the background job and resumes 
the foreground job. 

In effect, the FB monitor allows a time-critical job to run in the foreground 
while a less critical task, takes place in the background. All the system util- 
ity programs and language processors can run as background jobs in a fore- 
ground/background system. Thus, you can use FORTRAN or EDIT, for 

example, in the background, while the foreground job is collecting, storing, 
and analyzing data. _ 

Compared to the SJ monitor, the FB monitor is somewhat larger and has 
slightly slower response time. However, it provides support for the fore- 
ground/background environment. In the FB environment, programs can 
access 28K words of memory (and up to 30K words on some LSI—11’s). Spe- 
cial keyboard monitor commands are designed to link, run, suspend, and 

resume foreground jobs. In addition, programmed requests permit a fore- 
ground job and a background job to share data. Special system jobs 
(described in Part V) run in the foreground/background environment. 

1.2.1.3. Extended Memory (XM) Monitor — The extended memory monitor, 
called XM, includes all the features of the FB monitor. In fact, it is produced 
by a conditional assembly of the FB monitor file, RMONFB. Throughout 
this manual, references to the FB environment also apply to the XM envi- 
ronment, unless otherwise stated. The XM monitor provides means for a 
program to access up to 124K words of physical memory. It permits fore- 
ground and background jobs to extend their logical program space beyond 
the 32K-word limit imposed by the 16-bit PDP-—11 address word. The XM 
monitor requires a system with the Extended Instruction Set (EIS), a KT11 

memory management unit, and more than 28K words of memory. 

Extended memory services, or the ability to use memory mapping, are avail- 
able at a variety of levels. The XM environment was originally designed 
primarily for high-level language processors such as DIBOL and FORTRAN 
that automatically make use of extended memory. For DIBOL users, for 
example, the mapping to extended memory is completely transparent. FOR- 
TRAN programmers can use virtual! arrays tc store large amounts of data in 

extended memory. Now, a command to the linker permits RT-11 program- 
mers to store overlays in extended memory instead of on disk, thus increas- 
ing an overlaid program’s execution speed markedly. A 'SSETTOP 
programmed request permits a MACRO-11 program to dynamically allo- 
cate buffers in extended memory without concern for memory mapping. 
Finally, on the most basic level, RT—-11 provides other programmed requests 
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that MACRO-11 programs can use to control their own mapping to 
extended memory. Keep in mind that designing an application program to 
use extended memory this way requires considerable thought and careful 
planning. | 

in the AM environment, jobs are described as being either privileged or vir- 
tual jobs. Foreground or background jobs that execute in the FB or SJ envi- 
ronments can also execute in the XM environment as privileged jobs. That 
is, they use the default mapping from logical virtual to physical memory. 
Except for jobs that include interrupt service routines, these privileged jobs 
need no major changes to execute properly in the XM environment. Jobs 
that you design specifically to take advantage of extended memory are 
ealled virtual jobs. 

1.2.2 Device Handlers 

Device handlers are routines that provide the interface to the various hard- 
ware devices that are part of the computer system. The handlers drive, or 

service, peripheral devices and control the physical activities on the devices. 
In RT-11, the terms device handler and device driver are used 
interchangeably. 

A handler exists for every device the system supports (except for the 
VT-11). When you reference a device by its physical name, such as DL: for 

the RLO1 disk, you are actually referring to the name of the device handler 
for that peripheral. 

Chapter 3 contains a list of ail the devices that RT-11 supports, along with 
their physical names. If you need to use a peripheral device that is not sup- 
ported by RT-11, you usually must write the handler for it yourself. The 
procedure for doing this is documented in the RT-—11 Software Support 
Manuai. 

1.2.3 System Utility Programs 

RT-11 provides a number of utility programs that are designed to help you 
develop programs and perform system housekeeping. The following sections 
describe these utilities briefly and show where they are documented in 
greater detail. 

1.2.3.1 Editing — You use text editors to create and modify source programs 
and to maintain files of any ASCII data, such as memos or documentation 

for your own application programs. DIGITAL distributes three text file edi- 
tors with RT-11, so that you can choose the one that best suits your needs 
and experience: EDIT, KED, and K52. 

The RT-—11 text editor (EDIT, described in Chapter 5) is a character-oriented 
editor suitable for hard copy terminals. Its text manipulation commands 
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permit you to make text insertions or changes quickly and easily. EDIT also 
has a special mode for VT11 or VS60 graphics display terminals. 

The keypad editor (KED, and K52 described in the PDP-11 Keypad Editor 
User’s Guide) is designed especially for the VT100 and VT52 video termi- 

nals that have the special function keypad. The keypad keys control the 
editing functions. They permit you to position a visible cursor anywhere in 
your text file and make insertions or changes easily. KED runs on VT100 
terminals, and K52 runs on VT52 terminals. 

1.2.3.2 General Purpose — RT-11 provides several utility programs that 
help you perform maintenance on your system and aid in program 
development. 

The peripheral interchange program (PIP, described in Chapter 7) is the 
RT-11 file maintenance program. It transfers files between the devices that 
are part of the RT-11 system, and it deletes and renames files as well. 

The device utility program (DUP, described in Chapter 8) performs general 
device tasks such as initializing devices, scanning for bad blocks, dupli- 
cating device contents, and reorganizing files on the device. It operates only 
on RT-11 file-structured devices. 

The directory listing program (DIR, described in Chapter 9) performs a wide 
range of directory listing operations and can list details about certain files, 
such as file names, file types, and block sizes. 

The linker program (LINK, described in Chapter 11) converts a collection of 
object modules from compiled or assembled programs and subroutines into a 
memory image file that RT-11 can load and execute. The linker also allows 
you to: 

e@ Search library files for subroutines that you specify 

e Produce a load map that lists the assigned absolute addresses 

@ Set upadisk or memory resident overlay structure for large programs 

@ Create a symbol table file that lists all the global symbols used in the 
program 

@ Produce files suitable for execution as foreground jobs 

The librarian program (LIBR, described in Chapter 12) lets you create and 
maintain libraries of functions and routines. These routines can be stored on 

a random-access device in library files where the linker can reference them 

and add them to a program’s memory image file. You can create object 

libraries and macro libraries. The latter are used by the MACRO assembler. 

The dump program (DUMP, described in Chapter 13) prints all or any part 
of a file or volume in octal words, octal bytes, ASCII characters, or Radix—50 

characters. 
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The file exchange program (FILEX, described in Chapter 14) transfers files 
among DECsystem—10, PDP-ii RSTS/E, and DOS BATCH systems on 

DECtape and disks, and between RT—11 and IBM systems on diskettes. 

The source file comparison program (SRCCOM, described in Chapter 15) 
performs a character-by-character comparison of two ASCII text files. You 
can request that the differences be listed in an output file or directly on the 
line printer or terminal to make sure that edits to a file have been performed 
correctly. SRCCOM can also produce a file that is suitable as input to SLP, 
the source file patching utility. 

The binary file comparison program (BINCOM, described in Chapter 16) 
compares two binary files and lists the differences between them. It can pro- 
vide a quick way of telling whether two data files, or output from two ver- 
sions of a program, are identical. BINCOM can also produce a file that can 
be run as an indirect command file for the save image patch program (SIPP) 
to patch one file in the binary comparison so it matches the other. 

The resource program (RESORC, described in Chapter 17) lists information 
about your system configuration and system generation special features. 

The volume formatting program (FORMAT, described in Chapter 18) pro- 
vides a way to format RK05, RK06, and RKO7 disks, and diskettes. It also 

provides disk verification by writing patterns and reading them on each 
block of your volume. 

1.2.3.3 System Jobs — RT-11 provides two utilities that you can run as 
system jobs if you have enabled system job support through the system gen- 
eration process: Error Logging and the Queue Package. Both utilities run 

under the FB and XM monitors. 

The Error Logger (described in Chapter 19) keeps a statistical record of all 
1/O transfers for each device it supports. The Error Logger also records mem- 
ory parity and cache errors as they occur. With the Error Logger enabied on 
your system volume, you can collect data on each I/O and memory error that 
occurs. The Error Logger consists of three programs and a work file. This 

utility is a special feature; that is, you must enable it through the system 
generation process. 

The Queue Package (described in Chapter 20) sends files to any valid RT-11 
device. The Queue Package is particularly useful for queuing files for sub- 

sequent printing, although output is not restricted to the line printer. 
Unlike the Error Logger, the Queue Package is not a special feature. (You 

need not perform system generation to enable it.) 

1.2.3.4 Debugging and Patching — These utility programs help you in find, 
diagnose, and correct programming errors. 

The on-line debugging technique (ODT, described in Chapter 21) is an object 
module that you link with your program. It helps you debug assembled and 

linked programs. ODT can: 
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@ Print and change the contents of specified locations 

e Execute all or part of the object program 

@ Search the object program for specific bit patterns 

The save image patch program (SIPP, described in Chapter 22) can patch 
programs that were linked with the RT-11 V04 linker. It can also patch 
nonoverlaid programs from versions V03 and V03B of RT-11. The major 
advantage in using SIPP rather than PATCH (described below) is that 
SIPP’s format makes it easier to use. 

The object module patch program (PAT, described in Chapter 23) performs 
minor modifications to files in object format (output files produced by the 
FORTRAN compiler or the MACRO assembler). It can merge several object 
files into one. 

The source language patch program (SLP, described in Chapter 24) provides 
an easy way to make changes to source files. SLP can use an indirect com- 
mand file (or the keyboard monitor command DIFFERENCES/SLP/ 

OUTPUT:filespec,) created by the SRCCOM /P option to make two source 
files match. 

The patch program (PATCH, described in Chapter 25 performs minor modi- 
fications to memory image files that are output by the pre-V04 linkers. Do 

not use PATCH for files linked with the V04 linker. 

1.2.3.5 BATCH -—The batch program (BATCH, described in Appendix A) is 
a complete job-control language that allows RT—-11 to operate unattended. 

1.2.4 Language Processors 

RT-11 supports a number of language processors to help you develop pro- 
grams. The Jntroduction to RT-11 contains detailed information on the dif- 
ferences between assembly language and high-level languages. It also offers 
guidelines for choosing a programming language and provides demonstra- 
tions of MACRO, BASIC, and FORTRAN programs. 

The MACRO-11 assembler (see Chapter 10) is part of the RT—11 system. 
Because MACRO-11 is an assembly language, it gives you control over the 
system at the most elementary level. On the other hand, it is probably more 
difficult to learn and use than any of the high-level languages. 

The other languages RT-11 supports are: 

e@ APL e DIBOL 
e BASIC @ FORTRAN IV 
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1.3 RT—11 Software Documentation 

The software documentation for an RT—11 system consists of the manuals 
that document the RT-—11 system itself, plus the documentation for any 
optional languages or application packages you may have. 

The RT-11 Documentation Directory summarizes the manuals in the RT-11 
documentation set. Reading this directory gives you a general picture of the 
topics covered in the manuals. 

To find more specific information, refer to the RT—11 Master Index. This is a 
compilation of the indexes of the other RT—i1 manuais. it pinpoints refer- 
ences by manual name and page number. It also indicates which reference is 
the primary source of information on the specific topic. 

1.4 Obtaining System Services 

The RT-—11 system provides many services that allow you, for example, to 
copy and delete files, to examine locations in memory, to run programs, and 
to open and close files. Some of these services are available to you at the con- 
sole terminal; others are available to application programs. 

1.4.1. Using the Keyboard Monitor Commands 

The keyboard monitor commands are a set of English-language commands 
that permit you to perform common system operations. When you type a 

keyboard monitor command at the console terminal, RT—11 responds by per- 
forming the operation you specify. The monitor then prompts you for 
another command and waits for you to respond. Chapter 4 describes the syn- 
tax and function of each of the keyboard monitor commands. 

The set of keyboard monitor commands consists of two types of command: 
simple and complex. Simple, or direct, commands are executed directly by 
the keyboard monitor, and no other software components are required. The 
complete set of simple commands is as follows: 

ASSIGN Deposit INSTALL RESET START 
Base Examine LOAD RESUME SRUN 

CLOSE FRUN R RUN SUSPEND 
DATE GET REENTER SAVE TIME 
DEASSIGN GT REMOVE SET UNLOAD 

Complex, or expanded, commands are not executed directly by the keyboard 
monitor. Instead, a utility program or language processor is called by the 
keyboard monitor to perform the operations. The keyboard monitor expands 
the command line piece by piece and translates the command into an R com- 
mand followed by a program name and one or more lines of file specifications 
and options for that program. When the operation completes, control returns 
to the keyboard monitor and it prompts you for another command. The set of 
complex commands is as follows: 
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APL DELETE EXECUTE LIBRARY SQUEEZE 
BASIC DIBOL FOCAL LINK TYPE 
BOOT DIFFERENCES FORMAT MACRO 
COMPILE DIRECTORY FORTRAN PRINT 
COPY DUMP HELP RENAME 
CREATE EDIT INITIALIZE SHOW 

1.4.2 Using Programs Directly 

Another way to obtain services from RT-11 is to invoke system utility pro- 
grams or language processors yourself, instead of invoking them indirectly 
through the keyboard monitor commands. By using this method you can 
obtain all the services provided by the complex keyboard monitor com- 
mands. (The only way to obtain the services provided by the simple 
keyboard monitor commands is to issue those commands.) A limited number 
of utility program operations are not implemented through the keyboard 
monitor. In addition, you must run some of the utility programs directly in 
order to use them at all. Programs in this group include the patching and 
debugging utilities. 

To invoke a system utility program or a language processor run the appro- 
priate program and specify a combination of file specifications and single 
alphabetic character options. Chapter 6 describes the syntax you use to 
interact with the utility programs and language processors. Chapters 7 
through 20 contain detailed information on each program. 

1.4.3 The Relationship Between Complex Commands and System 
Programs 

It is possible to obtain the services provided by the complex keyboard mon- 
itor commands by directly running the appropriate system programs. 
Appendix B provides a compiete list of the keyboard monitor commands and 
the system programs they invoke. 

The following example demonstrates two ways of copying a listing of a pro- 
gram from the system disk, where it is stored as MYFILE.LST, to the line 
printer. The keyboard monitor command to do this is as follows: 

+PRINT MYPTLESRE TS 

The commands to invoke a utility program, specify the same operation, and 
return control to the monitor are: 

+R PIPSRETS 
KLPS=DNOSMYFILE .LOTSRE To 
°C 

So, although there are two ways of obtaining the same services, bear in 
mind that the syntax for using the utility programs and language processors 
is quite different from the keyboard monitor command syntax. Since the 

System Components



keyboard commands are designed to be easy to remember and easy to use, it 
makes sense to use them whenever possible. 

1.4.4 The System Macro Library and Programmed Requests 

The system macro library, called SYSMAC.SML, contains routines that you 
can use in MACRO assembly language programs and in device handlers. 
You call the routines in your assembly language program, and they expand 
into lines of source code. These macros can save you considerable program- 
ming effort. See the RT—11 Programmer’s Reference Manual. 

1.4.55 SYSLIB FORTRAN - Callable Subprograms 

Most of the system subroutine library (SYSLIB) routines are written in 
MACRO. They give the FORTRAN programmer many of the services that 
the MACRO programmer can obtain from the system macro library (SYS- 
MAC.SML). These subprograms can be called from a program written in 
any programming language, as long as the program conforms to the FOR- 
TRAN calling conventions described in the RT—11 Programmer’s Reference 
Manual. 

System Components 1-11





Chapter 2 

Program Development 

The number and type of tools available on any system depend on many fac- 
tors, including the size of the system, its application, and its cost. RT—11 pro- 
yidaes gqataral nracram development ailing inpludaing an editor an assembler 
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a linker, a debugger, and a librarian. High-level languages, such as FOR- 
TRAN or BASIC, are optionally available. 

This chapter describes briefly the program development cycle, which is illus- 

trated in Figure 2-1. The Introduction to RT-11 contains a much more thor- 
ough treatment of program development including demonstrations of 
MACRO, BASIC, and FORTRAN programs. 

2.1 Using an Editor 

You use an editor to create and modify textual material. Text may be the 
statements in a source program, or any other ASCII data, such as reports or 

memos. In this respect, using an editor is analogous to using a typewriter; 
you sit at a keyboard and type text. However, the functions of an editor far 
exceed those of a typewriter. Once a text file has been created, you can mod- 
ify, relocate, replace, merge, or delete text, all by means of simple editing 
commands. When you are satisfied with your text, you can save it on a stor- 

age device where it is available for later reference. 

2.2 Using the Assembler 

Program development does not stop with the creation of a source program. 
Since the computer cannot understand any language but machine language, 
you heed an intermediary program to convert source code into the instruc- 

tions the computer can execute. This is the function of an assembler. 

The assembler accepts alphanumeric representations of PDP-11 coding 
instructions, interprets the code, and produces as output the appropriate 
machine, or object, code. You can direct the assembler to generate a listing 
of both the source code and binary output, as well as more specific listings 

that are helpful during the program debugging process. In addition, the 
assembler is capable of detecting certain common coding errors and issuing 
appropriate warnings. 

The assembler’s output is called object output because it is composed of 
object, or binary, code. On PDP-11 systems, the object output is called a 
module; it contains your source program in the binary language that, when 
linked, is acceptable to a PDP—11 computer. 
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2.3 Using the Linker 

Source programs may be complete and functional by themselves; however, 
some programs are written in such a way that they must be used with other 
programs or modules to form a complete and logical flow of instructions. For 
this reason, the object code produced by the assembler must be relocatable. 
That is, assignment of memory locations must be deferred until the code is 
combined with all other necessary object modules. The linker performs this 
function. 

The linker combines and relocates separately assembled object programs. 
The output produced by the linker is a load module, the final linked program 
that is ready for execution. You can, if you wish, request a load map that dis- 

plays all addresses assigned by the linker. 

2.4 Using the Debugger 

You can rarely create a program that does not contain at least one error, 
either in the logic of the program or in its coding. You may discover errors 
while you are editing the program, or the assembler may find errors during 
the assembly process and inform you by means of error codes. The linker 
may also catch certain errors and issue appropriate messages. Often, how- 
ver, it is not until execution that you discover that your program is not 

working properly. Programming errors may be extremely difficult to find, 
and for this reason, a debugging tool, ODT (described in Chapter 21), is 

available to help you find the cause of errors. 

ODT allows you to control the execution of your program interactively. With 

it, you can examine the contents of individual locations, search for specific 

bit patterns, set designated stopping points during execution, change the 
contents of locations, continue execution, and test the results — all without 

editing and reassembling the program. 
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for which results are alr oody kne nown. If the results do not match, you know 
you have errors. 

2.5 Using the Librarian 

2-2 

When programs are written and debugged, they are useful to other pro- 
grammers. Often, routines that are common to many programs, such as 
input and output routines, or sections of code that are used over and over 
again, are more useful if they are placed in a library where they can be 
retrieved by any interested user. A librarian provides such a service by 
allowing creation of a library file. Once created, the library can be expanded 
or updated, or a directory of its contents can be listed. 
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2.6 Using a High-level Language 

High-level languages simplify your work by providing an alternative 

means, other than assembly language, of writing a source program. Gener- 

ally, high-level languages are easy to learn. A single command causes the 

computer to perform many machine-language instructions. You do not need 

to know about the mechanics of the computer to use a high-level language. 
In addition, some high-level languages, such as BASIC, offer a special 

immediate mode that allows you to solve equations and formulas as though 

you were using a calculator. You can concentrate on solving the problem 
rather than on using the system. 

Figure 2-1: Program Development Cycle 
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Part Il 

System Communication 

The monitor is the center of RT—-11 system communications; it provides 
access to system and user programs, performs input and output functions, 
and eontrale faradground and hackarnund inhe 
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You communicate with the monitor through keyboard commands and pro- 
grammed requests. You can use the keyboard commands (described in 
Chapter 4) to load and run programs, start or restart programs at specific 
addresses, modify the contents of memory, and assign and deassign alter- 
nate device names, to name only a few of the functions. 

Programmed requests (described in detail in the RT-11 Programmer’s Ref- 
erence Manual) are source program instructions that request the monitor to 
perform monitor services. These instructions allow assembly language pro- 
grams to use the monitor features. A running program communicates with 
the monitor through programmed requests. FORTRAN programs have 
access to programmed requests through the system subroutine library (SYS- 
LIB). Programmed requests can, for example, manipulate files, perform 
input and output, and suspend and resume program operations. 

Of the two chapters in this part, Chapter 3 describes system conventions and 
contains information that helps you get started with RT-11; Chapter 4 
introduces the keyboard monitor commands, which are your means of con- 
trolling the RT—11 system.





Chapter 3 

System Conventions 

This chapter contains information that will help you start using the RT-11 
system. It describes: 

e 

e Data formats 

@ Physical device names 

e File names and file types 

e@ Device structures 

@ Special function keys 

@ Foreground/background terminal I/O 

@ Type-ahead feature 

Before you operate the RT-11 system, you should be familiar with the spe- 
cial character commands, file naming procedures and other conventions that 
are standard for the system. These conventions are described in this 
chapter. 

3.1 Startup Procedure 

For information on building the system and loading the monitor, refer to the 
Introduction to RT-11, to the RT-11 Installation and System Generation 
Guide, or to any instructions provided by your DIGITAL representative. 

When the system has been built and you load the monitor into memory, the 
monitor prints one of the following identification messages on the terminal: 

RT-118SJ (S) Vxx.nnp 

RT-11FB (S) Vxx.nnp 

RT~11XM (S) Vxx.nnp 

The message indicates which monitor (SJ, FB, or XM) is loaded; you estab- 

lish which is to be loaded when you install the system. The (S) indicates that 
the monitor was created through the system generation process, if 
applicable. 

Vxx represents the version and release number of the monitor — for 
example, V04, for Version 4 (release A). nnp represents the library sub- 
mission number and the patch level — for example, 01B, for library number 
1 (patch level B). | 
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As soon as a monitor takes control of the system, it attempts to execute 
keyboard monitor commands from a startup indirect command file called 
STARTS.COM, for the SJ monitor; STARTF.COM, for the FB monitor; or 

STARTX.COM for the XM monitor. You can place commands in this startup 
file that will perform routine tasks such as assigning logical device names to 
physical devices, or setting the current date. If the monitor does not find the 
appropriate file, it issues a warning message. After executing the startup 
indirect command file, the system prints its prompt (.) indicating that it is 
ready to accept commands. You should now write-enable the system device. 
(Note that if you do not want the startup indirect command file feature, you 
can disable it during system generation or you can apply a customization 
patch.) 

3.2 Data Formats 

3-2 

The RT—11 system stores data in two formats: ASCII and binary. The binary 
data can be organized in many formats, including object, memory image, 
relocatable image, and load image. 

Files in ASCII format conform to the American Standard Code for Informa- 
tion Interchange, in which each character is represented by a 7-bit code. 
Files in ASCII format inciude program source files created by the editor and 
BASIC, listing and map files created by various system programs, and data 
files consisting of alphanumeric characters. 

Files in binary object format consist of data and PDP—11 machine language 
code. Object files are the files the assembler or language compiler produces; 
they are used as input to the linker. 

The linker can produce runnable files in one of three formats: (1) memory 
image format (.SAV), (2) relocatable image format (.REL), or (3) load image 
format (.LDA). 

A memory image file (SAV) is a picture of what memory looks like after you 
load a program. The file itself requires the same number of disk blocks as 
the corresponding number of 256-word memory blocks. A memory image file 
does not require relocation and can run in an SJ environment, as a back- 
ground program under the FB or XM monitor, or as a foreground virtual job 
under the XM monitor. 

A relocatable image file (REL) is linked as though its bottom address were 
1000, but relocation information is included with its memory image. When 
you call the program with the FRUN command, the file is relocated as it is 

loaded into memory. A relocatable image file can run in a foreground 
environment. 

You can produce a load image (.LDA) file for compatibility with the PDP-11 
paper tape system. The absolute binary loader loads this file. You can load 
and execute load image files in stand-alone environments without relocat- 
ing them. 
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3.3 Physical Device Names 

When you request services from the monitor, you must sometimes specify a 
peripheral device. You can specify devices by means of a standard two-char- 
acter physical device name. Table 3—1 lists each name and its related device. 

system assumes unit 0. 

Table 3-1: Permanent Device Names 

. 
/O Device = va 

CR11/CM11 Card Reader 

TA11 Cassette (n is 0 or 1) 

TU58 DECtape II (7 is an integer in the range 0-3) 

The default logical storage device for all files (DK: is initially the 
same as SY:) 

The specified unit of the same device type as the system device 

RLO1, RLO2 Disk (7 is an integer in the range 0-3) 

RKO6, RKO7 Disk (n is an integer in the range 0—7) 

RP02, RP03 Disk (n is an integer in the range 0—7) 

RJS03/4 Fixed-Head Disks (n is an integer in the range 0-7) 

DECtape (x is an integer in the range 0-7) 

RX01 Diskette (n is an integer in the range 0-3) 

RX02 Diskette (n is an integer in the range 0-3) 

Line Printer 

Serial Line Printer (a hard copy output device connected to a DL11 
interface) 

TJU16/TU45 (industry-compatible) Magtape (n is an integer in the 
range 0-7) 

Message queue pseudo-device for inter-job communication under the 
FB monitor. 

TS11 Magtape (n is an integer in the range 0~7) 

TM11/TMA11/TS03/TE16 (industry-compatible) Magtape (n is an 
integer in the range 0—7) 

Null device 

PC11 Combined High-Speed Paper Tape Reader and Punch 

The mass storage volume for the PDT—130/150 intelligent terminal. 
Volumes are DECtape II or single-density diskettes (n is either 0 
or 1). 

RF 11 Fixed-Head Disk Drive 

RK05 Disk Cartridge Drive (n is an integer in the range 0-7) 

The default logical system device; the device and unit from which the 

system is bootstrapped 

The specified unit of the same device type as SY: 

Console Terminal Keyboard and Printer 
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In addition to using the permanent names shown in Table 3-1, you can 

assign logical names to devices. A logical name takes precedence over a 
physical name and thus provides device independence. With this feature, 
you do not have to rewrite a program that is coded to use a specific device if 

the device becomes unavailable. You associate logical names with physical 
devices by using the ASSIGN command, which is described in Section 4.4. 

3.4 File Names and File Types 

3-4 

You can reference files symbolically by a name of one to six alphanumeric 
characters (followed, optionally, by a period and a file type of up to three 

alphanumeric characters). No spaces or tabs are allowed in the file name or 
file type. The file type generally indicates the format or contents of a file. It 
is good practice to conform to the standard file types for RT—11. If you do not 
specify a file type for an input or output file, most system programs use or 
assign an appropriate default file type. Table 3-2 lists the standard file 
types used in RT-11. 

Table 3-2: Standard File Types 

File Type | Meaning 

.BAD Files with bad (unreadabie) biocks; you can assign this file type whenever 
bad areas occur on a device. The .BAD file type makes the file permanent in 
that area, preventing other files from using it and consequently becoming 

unreadable 

BAK Editor backup file 

.BAS BASIC source file (BASIC input) 

.BAT BATCH command file 

.CND System generation conditional file 

.COM Indirect command file 

CTL RATCH control file generated by the BATCH compiler 

CTT BATCH internal temporary file 

DAT BASIC or FORTRAN data file 

DBL DIBOL source file 

.DDF DIBOL data file 

.DIF SRCCOM output file 

.DIR Directory listing file 

.DMP DUMP output file 

FOR FORTRAN IV source file (FORTRAN input) 

.LDA Absolute binary (load image) file (optional linker output) 

.LOG BATCH log file 

.LST Listing file MACRO, FORTRAN, LIBR, or DIBOL output) 

.MAC MACRO source file (MACRO or SRCCOM input, LIBR input and output) 

.MAP Map file (linker output) 

(continued on next page) 
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Table 3-2: Standard File Types (Cont.) 

File Type | Meaning 

OBJ Relocatable binary file MACRO or FORTRAN output, linker input, LIBR 

input and output) 

-REL Foreground job relocatable image (linker output, default for monitor FRUN 

command) 

SAV Memory image; default for R, RUN, SAVE, and GET keyboard monitor com- 

mands; also default for linker output 

SSML System MACRO library 

.SLP SLP command file 

SOU Temporary source file generated by BATCH 

STB Symbol table file in object format containing all the symbols produced during 

a link 

SYS Monitor files, handlers, and system job files 

.TMP ERROUT temporary file; QUEUE work file 

.TXT Text file 

3.5 Device Structures 

RT-11 devices are categorized according to two characteristics: (1) the 
device’s method of processing information, and (2) the device’s physical 
structure. 

All RT-11 devices are either randomly accessed or sequentially accessed. 
Random-access devices allow the system to process blocks of data in a ran- 
dom order — that is, independent of the data’s physical location on the 
device or its location relative to any other information. All disks, diskettes, 

DECtape, and DECtape II fall into this category. Random-access devices are 
sometimes called block-replaceable devices, because you can manipulate 
(rewrite) individual data blocks without affecting other data blocks on the 
device. 

Sequential-access devices require sequential processing of data; the order in 
which the system processes the data must be the same as the physical order 
of the data. RT—11 devices that are sequential devices are cassette, paper 
tape reader and punch, card reader, line printer, terminal, and the null 

device. 

File-structured devices are those devices that allow the system to store data 
under assigned file names. RT-11 devices that are file-structured include all 
disk, diskette, DECtape, DECtape II, magtape, and cassette devices. Non- 

file-structured devices, however, do not store files; they contain a single log- 

ical collection of data. These devices, which include the line printer, card 

reader, terminal, and paper tape reader and punch, are generally used for 
reading and listing information. 
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File-structured devices that have a standard RT-11 directory at the begin- 
ning are RT—11 directory-structured devices. A device directory consists of a 
series of directory segments that contain the names and lengths of the files 
on that device. The system updates the directory each time a program 
moves, adds, or deletes a file on the device. (The RT—11 Software Support 
Manual contains a more detailed explanation of a device directory.) RT-11 
directory-structured devices include all disks and DECtapes. Some devices 
that do not have the standard RT-11 directory structure, such as magtape 
and cassette, store directory information at the beginning of each file, but 
the system must read the device sequentially to obtain all information about 
all files. 

Table 3-3 shows the relationships among devices, access methods, and 
structures. | 

Table 3-3: Device Structures 

Structure 

Device File Non-file RT-directory | Non-RT-directory 

Random Access 

Disk, diskette x . x 

DECtape, DECtape II x x 

Sequential Access 

Magtape x x 
Cassette x x 

Paper tape x 
Card reader x 

Line printer x 
Terminal x 

3.6 Special Function Keys 

3-6 

Special function keys and keyboard commands let you communicate with 

the RT-11 monitor to allocate system resources, manipulate memory 
images, start programs, and use foreground/background services. 

The special functions of certain terminal keys you need for communication 
with the keyboard monitor are explained in Table 3-4. In the FB system, the 
keyboard monitor runs as a background job when no other background job is 
running. | 

Enter CTRL commands by holding the CTRL key down while typing the 
appropriate letter. 
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Table 3-4: Special Function Keys 

Key Function 

CTRL/A 

CTRL/E 

CTRL/F 

CTRL/O 

Is valid only after you type the monitor GT ON command and use the display. 
CTRL/A, a command that does not echo on the terminal, pages output if you 
use it after a CTRL/S. The system permits console output to resume until the 
screen is completely filled; text currently displayed scrolls upward off the 
screen. CTRL/A has no special meaning if the keyboard monitor command GT 
ON is not in effect. 

attend a evetam want Te eel n eerd se eneed dn then bn ale ernise Th, Causes the system to direct all keyboard input to the background job. Th 

monitor echoes B> on the terminal. The system takes at least one line of out- 
put from the background job. The foreground or system job, however, has prior- 
ity, so the system returns control to the foreground or system job when it has 
output. In multi-terminal systems, CTRL/B has no special meaning if the 
background console is not shared. CTRL/B directs all typed input to the back- 
ground job until a CTRL redirects input to the foreground job or a CTRL/X 
directs input to a system job. CTRL/B has no special meaning when used under 
a single-job monitor or when a SET TT NOFB command is in effect. 

a WD 
cip 

Terminates program execution and returns control to the keyboard monitor. 

CTRL/C echoes *C on the terminal. You must type two CTRL/Cs to terminate 
execution unless the program to be terminated is waiting for terminal input or 
is using the TT handler for input. In these cases, one CTRL/C terminates exe- 
cution. Under the FB monitor, the job that is currently receiving input is the 
job that is stopped (determined by the most recently typed command, CTRL/F 
or CTRL/B). To make sure that the command is directed to the proper job, type 
CTRL/B or CTRL before typing CTRL/C. 

Causes all terminal output to appear on both the display screen and the con- 
sole terminal simultaneously. CTRL/E is valid after you type the monitor GT 
ON command and use the display. The command does not echo on the termi- 
nal. A second CTRL/E disables console terminal output. CTRL/E has no special 
meaning if GT ON is not in effect. 

Causes the system to direct all keyboard input to the foreground job and take 
all output from the soreground. Jo The FB monitor echoes F> on the terminal 

exists, the: monitor prints : an error message F 2, “Otherwise, control 1 remains 
with the foreground job until redirected to the background job (with CTRL/B), 
or redirected to a system job (with CTRL/X), or until the foreground job termi- 
nates. In multi-terminal systems, CTRL/F has no special meaning if the fore- 
ground console ts not shared. CTRL/F has no spectal meaning when used under 
a single-job monitor, or when a SET TT NOFB command is in effect. 

Causes RT-11 to suppress terminal output while continuing program execu- 
tion. CTRL/O echoes as *O on the terminal. RT—11 reenables terminal output 
when one of the following occurs: 

1. You type a second CTRL/O. 

2. You return control to the monitor by typing CTRL/C or by issuing the 
.EXIT request in your program. 

3. The running program issues a .RCTRLO programmed request (see the 
RT-11 Programmer’s Reference Manual). RT—11 system programs reset 
CTRL/O to the echoing state each time you enter a new command string. 

Note that when you are using CTRL/O under the single-job monitor, the system 
can print an extraneous character after the monitor echoes the CTRL/O and a 
carriage return/line feed. 

(continued on next page) 

System Conventions 3-7



Table 3-4: Special Function Keys (Cont.) 

Key Function 

CTRL/Q 

CTRL/S 

CTRL/U 

CTRL/X 

CTRL/Z 

DELETE 
or 

RUBOUT 

Resumes printing characters on the terminal from the point printing pre- 
viously stopped because of a CTRL/S. CTRL/Q does not echo and has no special 
meaning under a multi-terminal SJ or FB monitor if a SET TT NOPAGE com- 
mand is in effect. 

Temporarily suspends output to the terminal until you type a CTRL/Q. CTRL/S 
does not echo. Under a multi-terminal SJ or FB monitor, CTRL/S is not inter- 

cepted by the monitor if TT NOPAGE is in effect. 

Deletes the current input line and echoes as *U followed by a carriage return at 
the terminal. (The current line is defined as all characters back to, but not 

including, the most recent line feed, CTRL/C, or CTRL/Z.) 

Causes the system to prompt you for a job name, then to direct all keyboard 
input to the system job you specify. When you type CTRL/X, the system prints 
Job? at the terminal. Specify the system job name (or logical job name) of the 
system job to which you want to direct input. Specify B or F to direct keyboard 
input to the background or foreground job, respectively. If the specified job does 
not exist, the system prints a question mark (?), otherwise it prints the system 
job name at the terminal. Control remains with the specified system job until 
the job terminates, or control is redirected to the background job (with 
CTRL/B), the foreground job (with CTRL/F), or another system job (with 
CTRL/X). CTRL/X has no special meaning when used with a monitor that does 
not have system job support or when SET TT NOFB. 

Terminates input when used with the terminal device handler (TT). It echoes 
as “Z on the terminal. The CTRL/Z itself does not appear in the input buffer. 
Note that because CTRL/Z is a line terminator, you cannot delete it, once typed. 

If TT is not being used, CTRL/Z has no special meaning. 

Deletes the last character from the current line and echoes a backslash plus the 
character deleted. Each RUBOUT succeeding DELETE deletes and echoes 
another character. The system prints an enclosing backslash when you type a 
key other than DELETE. This erasure is performed from right to left up to the 
beginning of the current line. If you are using a video display terminal and you 
have igssuad tha SET TT SCOPE command, NET ETE erasas characters with a 

backspace, space, backspace sequence. Your corrections appear on the screen; 

RUBOUT does not enclose them with backslash characters. 

3.7 Foreground/Background Terminal I/O 

3-8 

Console input and output under FB are independent functions; therefore, 
you can type input to one job while another job prints output. You may be in 
the process of typing input to one job when the system is ready to print out- 
put from another job on the terminal. In this case, the job that is ready to 
print interrupts you and prints the message on the terminal; the system 
does not redirect input control to this job, however, unless you type a 
CTRL/B, CTRL/F, or CTRL/X, whichever applies. If you type input to one job 
while another has output control, the system suppresses the echo of the 
input until the job accepting input gains output control; at this point, all 
aneresiilat sanmtat nah anand nel 
avlLeUulliula tea LilpuLe CUlmvy]es. 
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If the two jobs are ready to print output at the same time, the job with the 
higher job number has priority. For example, in an FB system, the system 
prints output from the foreground job until it encounters a line feed. Each 
time the system prints a line feed, it checks to see if the foreground job (or, in 
a monitor with system job support, any higher priority job) has output; if so, 

the system gives control to the highest priority job that is ready to print. 

When the foreground job terminates, control reverts automatically to the 
background job. 

3.8 Type-ahead Feature 

The monitor has a type-ahead feature that lets you enter terminal input 
while a program is executing. For example: 

+DIRECTORY/FRINTER 

DATE. 

While the first command line is executing, you can type the second line. 
Although the system echoes the characters you type immediately after you 
type them, the system stores this terminal input in a buffer and uses it when 

the system completes the first operation. 

If type-ahead input exceeds the input buffer capacity (usually 134 charac- 
ters), the terminal bell rings and the system accepts no characters until a 

program uses part of the type-ahead buffer, or until you delete characters. 
No input is lost. Type-ahead is particularly useful when you specify multiple 
command lines to system programs. 

Note that after you bootstrap any RT—11 monitor, the system does not recog- 
nize the type-ahead feature until either the keyboard prompting character 
(.) prints or the startup indirect command file begins executing. If you type 
ahead prior to this, the system either ignores or truncates your type-ahead. 

If you type a single CTRL/C while the system is in this mode, the system 
puts CTRL/C into the buffer. The program currently executing exits when it 
makes a terminal input request. Typing a double CTRL/C returns control to 
the monitor immediately. If you terminate a job by typing two CTRL/Cs, the 
system discards any unprocessed type-ahead. 
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Chapter 4 

Keyboard Commands 

Keyboard commands allow you to communicate with the RT-11 system. 
You enter keyboard commands at the terminal in response to the keyboard 

oo tn A414 /\ Al iL. tence 
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programs to service these commands. 

This chapter uses some symbolic conventions to describe the monitor com- 
mand language. The preface to this manual contains a more detailed list of 
the symbolic conventions used throughout the manual. You should familiar- 
ize yourself with the symbols and their meaning before reading this chapter. 

4.1 Command Syntax 

The system accepts commands as either: (1) a complete string containing all 
the information necessary to execute a command, or (2) as a partial string. 
In the latter case the system prompts you to supply the rest of the informa- 
tion. Terminate each command with a carriage return. 

The general syntax for a command is: 

command//option...] input-filespec[/option...] 
output-filespec{/option...] 

or 

command[/option...] 
prompti? input-filespec[/option...] 
prompt2? output-filespec[/option...] 

where: 

command is the command name 

/option represents a command qualifier that specifies the 
exact action to be taken. Any option you supply 
immediately following the command applies to the 
entire command string 

prompt represents the keyboard monitor prompt for more 
information. The keyboard monitor prints an appro- 
priate prompt only if you omit input and/or output 
file or device specifications in the initial command 
line (Note that not all keyboard monitor commands 
print prompts.) 

input-filespec represents the file on which the action is to be taken 
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/option represents a file qualifier that specifies more detailed 
information about that particular file or action to be 
taken 

output-filespec represents the file that is to receive the results of the 
operation 

/option represents a file qualifier that specifies more detailed 
information about that particular file or action to be 
taken 

In the alphabetical listing of keyboard monitor commands in Section 4.4, 
each command begins with a graphic presentation of the syntax involved 
(see Figure 4-1 for an illustration of a typical command). These presenta- 
tions provide a ready-reference list of the options that the commands accept, 
as well as information that makes the commands easier to use. The follow- 
ing list describes the conventions used. 

1. Capital letters represent command names or options, which you must 
type as shown. (Abbreviations are discussed later in this section.) 

Lower-case letters represent arguments or variables, for which you 
must supply values. For options that accept numeric arguments, the 
system interprets the values as decimal, unless otherwise stated. Some 
values, usually memory addresses, are interpreted as octal; these cases 
are noted in the accompanying text. 

Square brackets ({]) enclose options; you can include the item that is 

enclosed in the brackets or you can omit it, as you choose. If a vertical 
list of items is enclosed in square brackets, you can combine the options 
that appear in the list. However, an option set off from the others by 
blank lines (see /BOOT and /DEVICE in Figure 4~1) indicates that you 

cannot combine that option with any other option in the list. 

Braces ({ }) enclose options that are mutually exclusive. You can choose 

only one option from a group of options that appear in braces. 

It is conventional to place command options (those qualifiers that apply 
to the entire command line) immediately after the command. However, 

it is also acceptable to specify a command option after a file specifica- 
tion. File options (those that qualify a particular file specification) must 
appear in the command line directly after the file to which they apply. 
The graphic representation of each command shows which options are 
file qualifiers, and whether they must follow input or output file 
specifications. 

A line such as [NOIQUERY represents two mutually exclusive options: 
QUERY and NOQUERY. 

Underlining indicates default options, that is, the option that the sys- 

tem uses if you do not specify any choice of action. 
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Figure 4-1: Sample Command Syntax Illustration 
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A filespec represents a specific file and the device on which it is stored. Its 
syntax is: 

dev:filnam.typ 

where: 

dev: represents either a logical device name or a physical device 
name, which is a two- or three-character name from Table 

3-1 

filnam represents the one- to six-character alphanumeric name of 
the file 

.typ represents the one- to three-character alphanumeric file 
type, some of which are listed in Table 3-2 

There are several ways to indicate the device on which a file is stored. You 
can explicitly type the device name in the file specification: 

NYLITEST, LST 

You can omit the device name: 

TEST.LST 

In this case, the system assumes that the file is stored on device DK:. 

4.1.1 Factoring File Specifications 

If you want to specify several files on the same device, you can use factoring. 
That is, you can enclose multiple file names in parentheses, as in the follow- 
ing example: 

DTOs (CTEST.LST*sTESTA.LST*sTESTB.LST) 
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44 

The command shown above has the same meaning as and is easier to use 
than the next command: 

DTOSTEST.LSTrDOTOS TESTA.LSTsITO3 TESTR.LST 

When you use factoring the device name outside the parentheses applies to 
each file specification inside the parentheses. Without factoring, the system 
interprets each file specification to be DK:/filespec unless you explicitly spec- 
ify another device name. 

Factoring is useful for complicated command lines. It is a general method of 
string replacement that you can use in many different situations. The mon- 
itor uses the following algorithm to interpret command lines that require 
factoring: 

Format of the command line you type: 

D1 Ti (T3D3T4D4..Tn) T2 D2 

Format of the command line after the monitor performs the factoring: 

D1 T1T38T2 D3 T1T4T2 D4...T1TnT2 D2 

In the skeleton examples shown above, the symbols have the following 
meaning: 

D __ represents a delimiter 

D1 is one of the following delimiters: 

comma 
space 
beginning of line 

D2. is one of the following delimiters: 

comma 

space 

slash 

end of line 

thyeaweh wa AM 
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comma 
space 

T represents a text string 

The following example shows how a command line expands after factoring. 
Note that the /SYSTEM option appears only once in the resulting output 
line. 

Original command line: 

COPT DXSFILA ieee S2.57S/5TSTEM RLS 
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Resulting command line (after factoring): 

COPY DX{FIL1.SYSrDX{FIL2.SYS»DXtFIL3.SYS/SYSTEM RK1? 

NOTE 

There is a restriction on the use of factoring. The command 
string that results from the expansion of the line you enter 
must not exceed 80 characters in length. If you use six- 
character file names and you also use factoring, specify only 
five files in a command line. 

4.1.2 File Type Specification 

If you omit the file type in a file specification, the system assumes one of a 
number of defaults, depending on which command you issue. The MACRO 
command, for example, assumes a file type of .MAC for the input file specifi- 
cation, and the PRINT command assumes .LST. Some commands (such as 

COPY) do not assume a particular file type, and may assume a wildcard 
default (see Section 4.2). If you need to specify a file that has no file type ina 
command that assumes a default file type, type a period after the file name. 
For example, to run the file called TEST, type: 

RUN TEST. 

If you omit the period after the file name, the system assumes a .SAV file 
type and tries to execute a file called TEST.SAV. 

You can enter up to six input files and up to three output files for some com- 
mands. If the command string does not fit on one line of your terminal, use 
the hyphen (-) continuation character as the last character in the line to 
break the string into smaller sections. Use a carriage return to terminate 

the command string. Note that there is still a limit of 80 characters for an 
expanded command line. 

Some of the command and file options are mutually exclusive. You should 
avoid using combinations of options that give contradictory instructions to 
the system. For example, 

»>DELETE/QUERY/NOQUERY TEST.LST 

This command is not meaningful. Some mutually exclusive options are less 
obvious; these are noted, where necessary, in the list of options following 
each command and are enclosed by braces ({ }) in the graphic representa- 
tions of the command syntax. 

4.1.3. Abbreviating Keyboard Commands 

Although the keyboard monitor commands are all English-language words 
and therefore easy to use, it can become tedious to type words like CROSS- 
REFERENCE and ALLOCATE frequently. You can use as abbreviations 
the minimum number of characters that are needed to make the command 
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or option unique. Table B—1 in Appendix B lists the minimum abbreviations 
for the commands and options. Note also that in Section 4.4, the abbrevia- 
tions are in red. 

An easy way to abbreviate the commands, and one that is always correct, is 

to use the first four characters or the first six characters if the qualifier 
starts with NO. For example: 

CONCATENATE can be shortened to CONC 

NOCONCATENATE can be shortened to NOCONC 

The system prints an error message if you use an abbreviation that is not 
unique. For example, typing the following command produces an error, 
because C could mean COPY or COMPILE. 

C TEST.LST 

4.1.4 Keyboard Prompts 

The prompting form of the command may be easier for you to learn if youare 
a new user. If you type a command followed by a carriage return, the system 
prompts you for an input file specification: 

COFY /CONCATENATE 

From? 

You should enter the input file specification and a carriage return: 

UX12(TEST.LSTrTESTA+LST) 

The system prompts you for an output file specification: 

To ? 

You should enter the output file specification and a carriage return: 

UX2tTEST.LST 

The command now executes. 

The system continues to prompt for an input and output file specification 
until you provide them. If you respond to a prompt by entering only a car- 
riage return, the prompt prints again. You can combine the normal form of a 
command with the prompting form, as this example shows: 

CORY ABC.LST 
To ? VEF LST 

The system always prompts you for information if any required part of the 
command is missing. You can also enter just an option in response to a 

prompt. The two following examples are equivalent. 
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«COFY + COPY 

From ? *.MAC/NOLOG From ? /NOLOG 

To ° *.BAK From 7? *.MAC 

To ? x. BAK 

4.2 Wildcards 

Some commands accept wildcards (% and *) in place of the file name, file 
type, or characters in the file name or file type. The system ignores the con- 
tents of the wild field and selects all the files that match the remaining wWweesewe Vl Vest sete sete HA VLE Slat Plat 24240 SLO SSL Ch ss VSS Wiese nseeseyy 

fields. 

An asterisk (*) can replace a file name: 

MAC 

The system selects all files on device DK: that have a .MAC file type, regard- 
less of their name. 

An asterisk (*) can replace a file type: 

TEST.x 

The system selects all files on device DK: that are named TEST, regardless 
of their file type. 

An asterisk (*) can replace both a file name and a file type: 

KX 

The system selects all files on device DK:. 

An embedded asterisk (*) can replace any number of characters in the input 
file name or file type: 

AXE. MAC 

The system selects all files on device DK: with a file type of .MAC whose file 
names start with A and end with B. For example, AB, AXB, AXYB, etc., 

would be selected. 

The percentage symbol (%) is always considered to be an embedded wild- 

card. It can replace a single character in the input file name or file type: 

AZB. MAC 

The system selects all files on device DK: with a file type of .MAC whose file 
names are three characters long, start with A, and end with B. For example, 
AXB, AYB, AZB, etc., would be selected. 

Table 4—1 lists commands that support wildcards. 
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Table 4-1: Commands Supporting Wildcards 

Specification - 

Command Input File Output File 

COPY X X 

DELETE 

DIRECTORY 

HELP 

PRINT 

RENAME 

TYPE e
g
 

a 
o
o
 

For commands that support wildcards the system has a special way of inter- 
preting the file specifications you type. You can omit certain parts of the 
input and output specifications, and the system assumes an asterisk (*) for 
the omitted item. Table 4-2 shows the defaults that the system assumes for 
the input and output specifications of the valid commands. 

Table 42: Wildcard Defaults 

Default 

Command Input Output 

COPY, RENAME * * 

DIRECTORY DK:*.* 

PRINT, TYPE * LST 

DELETE filnam.* 

Q.
 

For exampie, if you need to copy aii the files caiie 
DX1:, use this command: 

/COPY/NOQUERY MYFROG [X12 

The system interprets this command to mean: 

+COPY/NOQUERY UKIMYPROG.* DX1tk.x 

The system copies all the files called MYPROG, regardless of their file type, 
to device DX1: and gives them the same names. 

If you need a directory listing of all the files on device DK:, type the follow- 

ing command: 

+NIRECTORY 

FIV, eek eae Seed eee end DA Soy cee ee ee ep gael Jew ceuyaenes: 
ine system lllberpre.s Lis COMManda LO Meal: 

*DIRECTORY CNG K. x 
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To list on the printer all the files on device DK: that have a .LST file type, 
use this command: 

»PRINT - ORS 

eFRINT UOKtK.LST 

To delete all the files on device DK: called MYPROG, regardless of their file 
type, use this command: 

~DELETE/NOQUERY WMYFROG 

The system interprets this to mean: 

»~DELETE/NOQUERY DKIMYFROG.* 

You can use the SET WILDCARDS EXPLICIT command (described in Sec- 
tion 4.4) to change the way the system interprets these commands. 

4.3 Indirect Files 

You can group together as a file a collection of keyboard commands that you 
want to execute sequentially. This collection is called an indirect command 
file, or indirect file. Indirect files are best suited to perform tasks that 
require a significant amount of computer time and that do not require your 
supervision or intervention. Any series of commands that you are likely to 

type often can also run easily as an indirect file. The indirect file concept is 
similar to BATCH processing. Although indirect files lack some of the capa- 
bilities of BATCH, they are easier to use, use the same commands as normal 

operations, and generally require less memory overhead than the BATCH 
processor. (RT—11 BATCH is described in Appendix A of this manual.) This 
section describes how to create indirect files and how to execute them. 

4.3.1 Creating Indirect Files 

Create an indirect file by using the EDIT/CREATE command described in 
Section 4.4. It is conventional to use a .COM file type for an indirect file, but 
you can choose any file name that you wish. Structure the lines of text to 
iook like keyboard input, placing one command on each line of the file and 
terminating each line with a carriage return. Do not include the prompt 
character (.) in the line. Any keyboard monitor command you can type at the 
terminal you can also include in an indirect file. The following file, for 
example, prints the date and time, and creates backup copies of all FOR- 
TRAN source files: 

DATE 
TIME 
COFY *.FOR *.BAK 

Control returns to the monitor at the console terminal after this indirect file 
executes. 
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In addition to using the keyboard monitor commands, you can also run one 

of the RT—11 system utility programs in an indirect file. In this case, struc- 
ture your input to conform to the Command String Interpreter syntax 
described in Chapter 6. Do not include the CSI asterisk (*) in any line that 
provides input or output to a utility program. The following file starts the 
directory system utility program and lists the directory of two devices on the 
line printer. 

R DIR 
LPSsCTOs/C33 
LFS=NT1I/C33 

“C 

Note that the last command line is *C. This is not the standard CTRL/C 
sequence you enter by holding down the CTRL key and typing a C. Rather, 
it is a readable character sequence that consists of two separate characters: 
a circumflex (uparrow) followed by a C. This sequence represents CTRL/C in 
indirect files. This sequence terminates the directory program so that con- 
trol returns to the monitor when the indirect file finished executing. Other- 
wise, the directory program would be left waiting for input from the console 
terminal when the indirect file finished executing. 

Remember to terminate the last command line with a carriage return, as 
you would any other line. 

NOTE 

If you have a small (12K) configuration or a very large 
indirect command file, use frequent CTRL/Cs in your 
indirect files. When the system processes an indirect file, it 
first places each line in a special memory buffer. This mem- 
ory buffer must expand to accommodate each line in an 
indirect file, and if there are too many lines before the sys- 
tem reaches a CTRL/C, the processor’ Ss memory area may 
Ihanama Gl laa Di anine mo OTD ts SATTLLVOTT tan ar nls aatwunida 
VECOMES 11110, Piatiligs av TRLU/C every vén SFr $O 11nes avoias 

this problem. 

Some commands normally require a response from you as they execute. The 
INITIALIZE command, for exampie, prints the Are you sure? message and 
waits for you to type Y and a carriage return before it executes. The 
DELETE command also requests confirmation from you before it deletes a 

file. There are three ways to control interaction with the executing com- 
mand. One way is to use the /NOQUERY option on each command that 
allows it. This option suppresses the confirmation messages entirely when 
you use the command in an indirect file. 

Another method of interacting applies to a command like DELETE. This 
command can have a variable number of confirmation queries, especially if 
you use a wildcard in the file specification. This type of command accepts 
your responses directly from the terminal and allows you to make a decision 
before deleting each file. However, in this case the indirect file cannot oper- 
ate unattended. 
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There is yet another way to deal with commands that require a response 
from you. Both the INITIALIZE and LINK commands have options that 
cause the system to prompt you for data. This section describes two methods 
of responding to these prompts, where more than just a Y response is 
required. The INITIALIZE command with the /(VOLUMEID option permits 
you to specify a volume ID and owner name for a device. You can place your 
responses in the indirect file, as this example shows: 

INITIALTIZE/NOQUERY/VOLUMETID OT? 
TAFES 
PAYROL.. 

You can change the indirect file so that the prompts appear on the console 
terminal and you can type your responses there: 

INITIALIZE/NOQUERY/VOLUMETO OTS 
“C 

The *C informs the system that the responses are to be entered at the termi- 
nal. Execution of the indirect file pauses until you enter the responses. 

Similarly, the LINK command lets you specify some data either in the 
indirect file or from the console terminal. The following example contains 
the response to the TRANSFER prompt. 

LINK/TRANSFER MYFROGs OT 

0.00T 

You can specify the same information interactively, as this example shows: 

LINK/TRANSFER MYFROG + QUT 

“C 

The *C informs the system that the response to the prompt is to be entered 
at the terminal. Execution of the indirect file pauses until you enter your 
response. 

You can specify overlays to the LINK command by either of these two meth- 
ods. The following indirect file links an overlaid program consisting of a root 
module and four overlay modules that reside in two overlay segments. 

LINK /FROMPYT ROOT 
OVRI/OE 1 
OVR2 OE 4. 
OVRS/ORS 
OVR4/032/ 7 

Note in the above example that two slashes (//) terminate the module list. 

You can also enter all or part of the overlay information interactively, as 
this example shows: 

LINK /FROMET ROOT 
OVR1I/O81 
“C 
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The *C informs the system that more overlay information is to be entered 
from the terminal. Execution of the indirect file pauses when the system 
requires the information. Respond to the asterisk prompt by entering the 
overlay information. Terminate the last overlay line with two slashes (//). 
Execution of the indirect file then proceeds. Chapter 11 describes the LINK 
program and explains how to use overlays. 

If you need to link more than six modules, you can specify the extra modules 
on the next line in the indirect file, as this example shows: 

LINK/FROMPT FILisFIL2»FILSsFIL4eFILSsFILS 
FIL7»FILS// 

Or, you can enter the extra modules from the terminal: 

LINK/FROMPT FILIsFILesFIL3sFILAyFILSs FILS 

“C 

Execution of the indirect file pauses until you enter the remaining module 
names. Remember to follow the last name with two slashes (//). 

You can include comments in an indirect file to help you document your 
work. These comments do not print on the console terminal when the 

indirect file executes. You begin each line of comment with an exclamation 
point (!). The system ignores any characters it finds between the exclama- 

tion point and the end of the current line. The following example shows an 
indirect file that contains comments. 

!INDIRECT FILE 
DATE IPRINT DATE 
TIME IFRINT TIME 
RENAME *.MAC *.RAK !SAVE «MAC FILES 
@FROCES ICALL ANOTHER INDIRECT FILE 
QIRECTORY ILIST DIRECTORY OF TIks 

NOTE 

You cannot place in indirect tiles responses to prompts that 
result in destruction of data. For example, you cannot use 
the INITIALIZE command followed by a Y on the following 
line in an indirect file. Commands like INITIALIZE and 
DELETE require responses that you must enter at the ter- 
minal. (You can avoid the need for a response by using the 
/NOQUERY option.) 

4.3.2 Executing Indirect Files 

You can execute indirect files under the SJ monitor, or in the background 
area under the FB or XM monitor. 
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To execute an indirect file, specify a command string according to the follow- 
ing syntax: 

@filespec 

- where: 

@ is the monitor command that indicates an indirect file 

filespec §_ represents the name and file type of the indirect file, as 
well as the device on which it is stored. The default file 
type is .COM 

If you omit the device specification, DK: is assumed. If you specify any other 
block-replaceable device, the monitor automatically loads the handler for 
that device. It is conventional to type the indirect file command directly in 
response to the monitor’s prompt, as this example shows: 

+@INDCT 

However, you can place the indirect command anywhere in a keyboard mon- 
itor command string, as long as it is the last element in the string, not 
including comments. For example: 

sDELETE/NOQUERY @INOCT! COMMENTS 

This is a valid command string. The first line of the file should contain the 
list of files to be deleted. In the example above, assume the first line of the 
indirect file is: 

*. BAK 

This is the command that will actually execute: 

NELETE/NOQUERY %. BAK 

Check your indirect file carefully for errors before you execute it. When the 
monitor or any program that has control of the system encounters an illegal 
command line, or if an execution error of any kind occurs, that particular 

line does not execute properly. Execution of the indirect file does proceed, 
however, until any program that may be running relinquishes control to the 
monitor. Be careful of this if you run a system utility program in an indirect 
file, as this example shows: 

RO OFTF 

OXLIK.K=TXOT% LK 

OXO°k.MAC/O 

i 

PRINT [¥O2%,UST 

If device DX1: becomes full! before all the files from DX0: are copied tc it, the 
second line of the indirect file does not execute completely. Execution then 
passes to the next line and the system deletes all MACRO files from DX0:. 
The *C returns control to the monitor, which aborts the rest of the indirect 

file. This example shows that it is possible to destroy files accidentally 
because of the way indirect files execute. To be safe, use only keyboard mon- 

Keyboard Commands 4-13



4-14 

itor commands in an indirect file. This way the monitor regains control after 
each operation and can abort the indirect file as soon as it detects an error. A 

better way to perform the same operations as the indirect file shown above is 
as follows: 

COPY DXOtK.K [XLIK.X 
DELETE DX03x*.MAC 
PRINT DX0O7%.LST 

You can use the SET ERROR command, described in Section 4.4, to define 

the severity of error that causes an indirect file to stop executing. 

Normally, as each line of an indirect file executes, it echoes on the console 
terminal so that you can observe the progress of the job. However, you can 
use the SET TT QUIET command, described in Section 4.4, to suppress this 

printout. In this case, only the prompting messages, if any, print. You can 

stop execution of an indirect file at any time by typing two CTRL/C charac- 
ters. Control returns to the monitor and you can enter a new command. You 

can also abort the indirect file by typing a single CTRL/C in response to a 
query or prompt. If you use an indirect file to execute a MACRO program, 
read the appropriate section in the RT-11 Programmer’s Reference Manual 
to learn about certain restrictions on using the .EXIT call with indirect files. 

You can call another indirect file from within an indirect file. This procedure 
is called nesting. Restrict nesting to three levels of indirect files (see the 
RT-11 Installation and System Generation Guide for details on selecting the 
indirect file nesting depth). The following example shows two-level nesting. 
Assume a programmer types this command at the console terminal in 
response to the monitor’s prompt: 

@FIRST 

The file FIRST.COM contains these lines: 

DATE 
TIME 
COFY *.MAC Xk. BRAK 
@SECOND 
PRINT © 
DIRECTORY /FRINTER UNG 
DELETE/NOQUERY *.MAC 

When this file executes it calls another indirect file, SECOND.COM, which 
contains this line: 

MACRO/CROSSREFERENCE AtB4t+C/LIST 

When file SECOND.COM finishes executing, control returns to file 
FIRST.COM, at the line following the indirect file specification. 
FIRST.COM then prints the contents of the file C.LST on the line printer, 
followed by a directory listing of device DK:. Then control returns to the 
monitor at the console terminal. 
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4.3.3 Startup Indirect Files 

Section 3.1 introduced the startup indirect command files: STARTS.COM 
(for SJ), STARTF.COM (for FB), and STARTX.COM (for XM). Each monitor 

automatically invokes its own indirect command file when you bootstrap the 
system, and you can modify these files to perform standard system con- 
figurations. Since many of the system parameters are reset by a bootstrap 
operation (see the SET command, Section 4.4), you should use the startup 

indirect files to set the system parameters you normally use. For example, if 
you use the FB monitor and have a visual display console terminal that sup- 
ports hardware tabs, add the SET TT: SCOPE and SET TT: TAB commands 
to the file STARTF.COM. You could also include a SET TT: QUIET com- 
mand at the beginning of STARTF.COM and a SET TT: NOQUIET com- 
mand at the end to suppress extra type-out at bootstrap time. If you have a 
list of commands that you need to execute, regardless of the monitor you 
bootstrap, include these commands in a separate indirect file, such as COM- 
MON.COM, and invoke this file from all three startup indirect files. The fol- 
lowing example shows a typical STARTF.COM file. 

SET TT? QUIET (TURN OFF TTY PRINTING 
SET TT? SCOPE 
SET TT: TAR 
@COMMON IPERFORM COMMON OPERATIONS 

SET TT: NOQUIET ITURN ON TTY PRINTING 

If you use BATCH frequently, use a startup indirect file to assign devices 
and load handlers. You can also use the startup indirect files to run your 
own programs, set the date, or do other housekeeping chores. 

4.4 Keyboard Monitor Commands 

The keyboard monitor commands are your means of communicating with 
the system and controlling the monitor. This section lists the keyboard mon- 
itor commands in alphabetical order. Each command description includes 
the command syntax, a table of valid options, and some sample command 
lines, as well as a general discussion of how to use the command. 

You can type almost all the commands to any of the three monitors. The 
' exceptions are FRUN, SRUN, SUSPEND, and RESUME. These are not 

valid for the SJ monitor because they apply to foreground programs. 

Any reference to the background program applies also to the program run- 
ning under the SJ monitor. Any reference to FB operation also applies to the 
XM operation. 

NOTE 

Unless noted otherwise, all numeric values you supply to 
keyboard commands should be in decimal. 
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If you make a mistake in a command line, or if the system cannot perform 
the action you request, an error message prints on your terminal. The error 

message indicates which error occurred; see the RT-11 System Message 
Manual for a more complete description of the error and for the recom- 
mended action to take. The error message also indicates which system util- 
ity program detected the error. For example, if your keyboard monitor 
command line contains a syntax error, the keyboard monitor prints an error 
message. If the utility program the keyboard monitor invokes cannot exe- 
cute a command, that utility prints the error message. 

RT_—11 permits you to remove some of the monitor commands at system gen- 
eration time. If you type a command that is not part of your system, the sys- 
tem prints an error message. 
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APL 

The APL command invokes the APL interpreter. 

APL 

Because APL has its own command language, the APL command accepts no 

options and no file specifications. For information on using the APL inter- 
preter, see the APL—11 Programmer's Reference Manual. 
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ASSIGN 

The ASSIGN command associates the logical name you specify with a phys- 
ical device. 

ASSIGN physical-device-name logical-device-name 

In the command syntax illustrated above, physical-device-name represents 
the RT-11 standard permanent name that refers to a particular device that 
is installed on your system. Table 3—1 contains a list of these names. The 

term logical-device-name represents an alphanumeric name, from one to 
three characters long, that you assign to a particular device. Note that you 
can not use spaces or tabs in the logical device name. If you type ASSIGN, 
followed by a carriage return, the system prompts: Physical device name?. If 
you follow the physical device name with a carriage return, the system 
prompts: Logical device name?. 

If the logical device name you supply is already associated with a physical 

device, the system disassociates the logical name from that physical device 
and assigns it to the current device. You can assign only one logical name 
with each ASSIGN command, but you can tise several ASSIGN commands 
to assign different logical names to the same device. You can also use the 
ASSIGN command to assign FORTRAN logical units to physical devices 
(see the RT-11/RSTS/E FORTRAN IV User’s Guide). 

The ASSIGN command simplifies programming. When you write a pro- 
gram, for example, you can request input from a device called INP: and 
direct output to a device called OUT:. When you are ready to execute the 
program, you can assign those logical names to the physical devices you 
need to use for that job. The ASSIGN command is especially helpful when a 
program refers to a device that is not available on a certain system; the 
ASSIGN command allows you to direct input and ouput to an available 
device. 

The following command, for example, causes data that you write to device 

LST: to print on the line printer. 

ASSIGN LF? LST? 

If your program attempts to access a device by using a logical name (such as 
LST:) and you do not issue an appropriate ASSIGN command, an error 
occurs in the program. 

The following command redirects printer output to the terminal. 

AGES TMA TT? ft Et 
Pr ee Re Oe eS fie heb # 

The command shown above illustrates how you can run a program that spe- 
cificaily references LP: without using a line printer. 
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The next command redefines the default file device. 

» ASSIGN REL DK 

If you supply a file specification and omit the device name, it now defaults to 
RK1:. Note that this does not affect the default system device, SY:. 

The last example is typical for a system that uses a dual-drive diskette 
device. Several users can share the same system software on DXO0: and 
maintain their own data files on diskettes that they run in drive 1. When 
you use the following command, references to files without an explicit device 
name automaticaliy access DX1:. 

» ASSIGN UXis OR: 

Use the SHOW command to display logical device name assignments on the 
terminal. 

Keyboard Commands 4-19



4-20 

The B (Base) command sets a relocation base. To obtain the address of the 
location to be referenced in a subsequent Examine or Deposit command, the 
system adds this relocation base to the address you specify. 

B[ (CSP) address | 

In the command syntax shown above, address represents an octal address 
that the system uses as a base address for subsequent Examine and Deposit 
commands. If the address you supply is an odd number, the system decreases 
it by one to make the address even. Note that if you do not specify an 
address, this command sets the base to zero. 

Use the B command when using the Examine and Deposit commands to ref- 
erence linked modules that you have loaded into memory with the GET com- 
mand. (Note that the Base command has no effect on program execution.) 
The system adds the current base address to the value you supply in an 
Examine or Deposit command. You can set the current base address to the 
address where a particular module is loaded. Then you can use the reloca- 
table addresses printed in the assembler, compiler, or map listing of that 
module to reference locations within the module. 

The following command sets the base to 0. 

a: 

The next two commands both set the base to 1000. 

+B 1000 
0B 1001. 
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BASIC 

The BASIC command invokes the BASIC language interpreter. 

BASIC 

Because BASIC has its own command language, the BASIC command 
accepts no options and no file specifications. For information on using the 
BASIC interpreter, see the BASIC—11 Language Reference Manual. 
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BOOT 

The BOOT command directs a new monitor to take control of the system. It 
can also read into memory a new copy of the monitor that is currently con- 
trolling the system. 

BOOT [;roneren| filespec 
WAIT 

In the command syntax illustrated above, filespec represents the device or 
monitor file to be bootstrapped. If you omit filespec, the system prompts you 
with Device or file?. The BOOT command can perform either of two oper- 
ations: (1) a hardware bootstrap of a specific device, or (2) a direct bootstrap 
of a particular monitor file that does not use the bootstrap blocks on the 
device. When you bootstrap a volume, make sure that the appropriate device 
handler is present on that volume. 

To perform a hardware bootstrap, specify only a device name in the com- 
mand line. The following devices are valid for this operation: 

DT0:-DT7: DX0:-DX1: 

RKO:-RK7: PDO:-PD1: 

RE: DD0:-DD1: 

SY: DLO:-DL3: 

DK: DY0:-DY1: 

DP0:-DP7: DMO:-DM7: 

DS0:-DS7: 

You can also boot any of the above storage volumes by specifying its logical 
name, if assigned (see the ASSIGN command). The hardware bootstrap 
operation gives control of the system to the monitor whose bootstrap is writ- 
ten on the device. (You can change this monitor by using the COPY/BOOT 
command.) This example bootstraps the single-job monitor, RT11SJ, whose 

bootstrap information is written on device DK:. 

, BOOT DK 

RT-115.1 04.00 

To bootstrap a particular monitor file, specify that file name and the device 
on which it is stored, if necessary, in the command line. SY: is the default 

device, and .SYS is the default file type. 

You can use the BOOT command to alternate between the single-job and 
foreground/background monitors. When you use the BOOT command to 

change monitors you do not have to reenter the date and time. The system 
clock, however, may lose a few seconds during a reboot. The next example 
bootstraps the foreground/background monitor on device SY:, which is cur- 
rently RKO:. 

ROOT RTLAIFB 

RT-11IFR VO4.00 
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/FOREIGN Use this option to boot a pre-version 4 volume or a non-RT-11 
system. You may not specify a file name with /FOREIGN. The /FOREIGN 
option does not preserve the date or time. 

/WAIT The/WAIT option is useful if you have a single-disk system. When 
you use this option, the system initiates the BOOT procedure but then 

pauses and waits for you to mount the volume you want to bootstrap. When 
the system pauses, it prints Mount input volume in <device>; Continue? at 
the terminal, where <device> represents the device into which you mount 
the volume. Mount the volume you want to bootstrap, then type Y followed 

a ° a 
nr a TATA YATIAYNKH oy @ Carriage return. 

The following sample command line boots an RK05 disk: 

*HOOT/WAIT RKO? 
Mount ineut volume im RKO?s Continue? y 
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CLOSE 

The CLOSE command closes and makes permanent all output files that are 
currently open in the background job. 

CLOSE 

The CLOSE command accepts no options or arguments. 

You can use the CLOSE command to make tentative open files permanent; 
otherwise, they do not appear in a normal directory listing and the space 
associated with the files is available for reuse. The CLOSE command is par- 
ticularly useful after you type a CTRL/C to abort a background job. You can 
also use it after an unexpected program termination to preserve any new 
files that were being used by the terminated program. Note that the CLOSE 
command has no effect on a foreground job and that you cannot use CLOSE 
on files opened on magnetic tape or cassette. 

The CLOSE command does not work if your program defines new input or 
output channels (with the .CDFN programmed request). Because CTRL/C or 
.EXIT resets channel definitions, the CLOSE command has no effect on 

channels it does not recognize. 

The following example shows how the CLOSE command makes temporary 
files permanent. 

oR PROG 

e 

“Cc 7C 
* CLOSE 
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COMPILE 

The COMPILE command invokes the appropriate language processor to 
assemble or compile the files you specify. 

— 

COMPILE ILIST [:filespec] {/ALLOCATE:size] filespec [~ /LIBRARY 
INO] OBJECT [-filespec] [[ALLOCATE:size] IPASS:1 

iDIBCL 

{ALPHABETIZE 
ICROSSREFERENCE 
‘[NO] LINENUMBERS 
iONDEBUG 
[NO] WARNINGS 

IFORTRAN 

ICODE:type 
IDIAGNOSE 
/EXTEND 

{ | JINO) LINENUMBERS > 
JONDEBUG 
I[NO} OPTIMIZE [type] 
PRECORCiiengin 
ISHOW [:value] 
ISTATISTICS 
INO] SWAP 
IUNITS:n 

AINO] VECTORS 
L WARNINGS J 

IMACRO 

 ICROSSREFERENCE [:typef. . . :typel] 
/DISABLE:value [. . . :value] 

/ENABLE:value [. . .:valuel 
{INO} SHOW:value | 

= - 

In the command line shown above, filespecs represents one or more files to be 
included in the assembly or compilation. The default file types for the output 
files are .LST for listing files and .OBJ for object files. The defaults for input 
files depend on the particular language processor involved and include 
-MAC for MACRO files, .FOR for FORTRAN files, and .DBL for DIBOL files. 

To compile (or assemble) multiple source files into a single object file, sepa- 
rate the files by plus (+) signs in the command line. Unless you specify oth- 
erwise, the system creates an object file with the same name as the first 
input file and gives it an .OBJ file type. To compile multiple files in inde- 
pendent compilations, separate the files by commas (,) in the command line. 
This generates a corresponding object file for each set of input files. You can 
combine up to six files for a compilation producing a single object file. 

Language options are position-dependent — that is, they have different 
meanings depending on where you place them in the command line. Options 
that qualify a command name apply across the entire command string. 
Options that follow a file specification apply only to the file (or group of files 
separated by plus signs) that they follow in the command string. 

You can specify the entire COMPILE command as one line, or you can rely 
on the system to prompt you for information. The COMPILE command 
prompt is Files?. 

Keyboard Commands 4-25



4—26 

There are three ways to establish which language processor the COMPILE 
command invokes. 

1. Specify a language-name option, such as /MACRO, which invokes the 
MACRO assembler. 

2. Omit the language-name option and explicitly specify the file type for 
the source files. The COMPILE command then invokes the language 
processor that corresponds to that file type. Specifying the file 
SOURCE.MAC, for example, invokes the MACRO assembler. 

3. Let the system choose a file type of .MAC, .DBL, or .FOR for the source 
file you name. To do this, the handler for the device you specify must be 
loaded. If you specify DX1:A and the DX handler is loaded, the system 
searches for source files AAMAC and A.DBL, in that order. If it finds one 

of these files, the system invokes the corresponding language processor. 
If it cannot find one of these files, or if the device handler associated with 

the input file is not resident, the system assumes a file type of .FOR and 
invokes the FORTRAN compiler. 

If the language processor selected as a result of one of the procedures 
described above is not on the system device (SY:), the system issues an error 
message. 

command. 

/ALLOCATE:size Use this option with /LIST or /OBJECT to reserve 
space on the device for the output file. The argument size represents the 
number of blocks of space to allocate. The meaningful range for this value is 
from 1 to 32767. A value of —1 is a special case that creates the largest file 
possible on the device. 

/ALPHABETIZE Use this option with /DIBOL to alphabetize the entries 
in the symbol table listing. This is useful for program maintenance and 
debugging. 

/CODE:type Use this option with /FORTRAN to produce object code that 
is designed for a particular hardware configuration. The argument type rep- 

resents a three-letter abbreviation for the type of code to produce. The legal 
values are: EAE, EIS, FIS, and THR. See the RT-11/RSTS/E FORTRAN IV 

User’s Guide for a complete description of the types of code and their 
function. 

/CROSSREFERENCKEI:typel...:type]] Use this option with /MACRO or 
/DIBOL to generate a symbol cross-reference section in the listing. This 
information is useful for program maintenance and debugging. Note that 
the system does not generate a listing by default. You must also specify 
/LIST in the command line to get a cross-reference listing. 

With /MACRO, this option takes an optional argument. The argument type 
represents a one-character code that indicates which sections of the cross- 
reference listing the assembler should include. See the MACRO command in 
this chapter for a summary of vaiid arguments and their meaning. 
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/DIAGNOSE Use this option with /FORTRAN to help analyze an internal 
compiler error. /DIAGNOSE expands the crash dump information to include 
internal compiler tables and buffers. Submit the diagnostic printout to 
DIGITAL with an SPR form. The information in the listing can help the 
DIGITAL programmers locate the compiler error and correct it. 

/DIBOL This option invokes the DIBOL language processor to compile the 
associated files. 

/DISABLE:value[...:value] Use this option with /MACRO to specify a 
TrRAQA NT a id as - a... it RAM AINTOY WW I OW AL OL Wd FR ee ey 

PAD GITreceve,. See (Ne NLAU RY COMMMaADG ih Lis Chapier iUr a SUmmary 

of the arguments and their meaning. See the PDP—11 MACRO Language 
Reference Manual for a description of the directive and a list of all legal 
values. 

/ENABLE:value[...:value] Use this option with /MACRO to specify an 
.ENABL directive. See the MACRO command in this chapter for a summary 
of the arguments and their meaning. See the PDP-11 MACRO Language 
Reference Manual for a description of the directive and a list of all legal 
values. 

/EXTEND Use this option with /FORTRAN to change the right margin 
for source input lines from column 72 to column 80. 

IFORTRAN This option invokes the FORTRAN language processor to 
compile the associated files. 

/HEADER Use this option with /FORTRAN to include in the printout a 
list of options that are currently in effect. 

/14 Use this option with /FORTRAN to allocate two words for the default 
integer data type (FORTRAN uses only one-word integers) so that it takes 
the same physical space as real variables. 

/LIBRARY Use this option with /MACRO to identify a macro library file; 
use it only after a library file specification in the command line. The 

MACRO assembler looks first to any MACRO libraries you specify before 
going to the default system macro library, SYSMAC.SML, to satisfy refer- 
ences (made with the .MCALL directive) from MACRO programs. In the 
example below, the two files A.FOR and B.FOR are compiled together, pro- 
ducing B.OBJ and B.LST. The MACRO assembler assembles C.MAC, satis- 
fying .MCALL references from MYLIB.MAC and SYSMAC.SML. It 
produces C.OBJ and C.LST. 

COMPILE AtB/LIST/OBJECT »MYLIB/LIBRARY+C.,MAC/LIST/OBJECT 

/LINENUMBERS. Use this option with /DIBOL or /FORTRAN to include 
internal sequence numbers in the executable program. These numbers are 
especially useful in debugging programs. This is the default operation. 

/NOLINENUMBERS Use this option with /DIBOL or /FORTRAN to sup- 
press the generation of internal sequence numbers in the executable pro- 
gram. This produces a smaller program and optimizes execution speed. Use 
this option to compile only those programs that are already debugged; other- 
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wise the line numbers in DIBOL or FORTRAN error messages are difficult 
to interpret. 

/LIST[:filespec] You must specify this option to produce a compilation or 
assembly listing. The /LIST option has different meanings depending on its 
position in the command line. 

If you specify /LIST without a file specification in the list of options that 
immediately follows the command name, the system generates a listing that 
prints on the line printer. If you follow /LIST with a device name, the system 
creates a listing file on that device. If the device is a file-structured device, 
the system stores the listing file on that device, assigning it the first input 
file name and a .LST file type. The following command produces a listing on 
the terminal: 

COMFILE/LISTITT!£ A.FOR | 

The next command creates a listing file called A.LST on RK3:. 

»COMPILE/LISTIRKS? A.MAC 

If the /LIST option contains a name and file type to override the default of 
.LST, the system generates a listing file with that name. The following com- 
mand, for example, compiles A.FOR and B.FOR together, producing files 
A.OBJ and FILE1.OUT on device DK:. 

sCOMPILE/FORTRAN/LISTSFILEL.OUT At 

Another way to specify /LIST is to type it after the file specification to which 
it applies. To produce a listing file with the same name as a particular input 
file, you can use a command similar to this one: 

~COMPILE/DIBOL AtB/LISTIRES & 

The command shown above compiles A.DBL and B.DBL together, producing 
files DK: A.OBJ and RKS: ‘B. LST. If you specify | a a file name on a/LIST option 

as when it follows the command The following two commands have the 
same results: 

.COMFILE/MACRO A/LISTER 

»COMPILE/MACRO/LISTIR A 

Both the commands shown above generate as output files A.OBJ and B.LST 
on device DK:. 

Remember that file options apply only to the file (or group of files that are 
separated by plus signs) they follow in the command string. For example: 

LCOMPILE A.MAC/LIST® BR. FOR 

This command compiles A.MAC, producing A.OBJ and A.LST on DK:. It 
also compiles B.FOR, producing B.OBJ on DK:. However, it does not pro- 
duce any listing file for the compilation of B.FOR. 
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/MACRO This option invokes the MACRO assembler to assemble the 
associated files. 

/OBJECTI:filespec] Use this option to specify a file name or device for the 
object file. Because the COMPILE command creates object files by default, 
the foliowing two commands have the same meaning: 

COMPILE/FORTRAN Fi 

COMFPILE/FORTRAN/OBJECT A 

s1 A TIS mom rm B i Both commands compile A.POR and produce A.OBJ as output. The 
/OBJECT option functions like the /LIST option; it can be either a command 
or a file qualifier. 

As a command option, /OBJECT applies across the entire command string. 
The following command, for example, assembles AAMAC and B.MAC sepa- 
rately, creating object files AACOBJ and B.OBJ on RK1:. 

COMPILE/OBJECTIRKIL? (Ay B).MAC 

Use /OBJECT as a file option to create an object file with a specific name or 
destination. The following command compiles A.DBL and B.DBL together, 
creating files B.LST and B.OBJ. 

COMFILE/DOIBOL AtB/LIST/OBRJECT 

/INOOBJECT Use this option to suppress creation of an object file. As a 
command option, /NOOBJECT suppresses all object files; as a file option, it 
suppresses only the object file produced by the related input files. In this 
command, for example, the system compiles A.FOR and B.FOR together, 

producing files ALOBJ and B.LST. It also compiles C.DBL and produces 
C.LST, but it does not produce C.OBJ. 

COMPILE AsFORtE.FOR/LIST?C.08L/NOORJECT/LIST 

/ONDEBUG Use this option with /DIBOL to include a symbol table in the 
object file. You can then use a debugging program to find and correct errors 
in the object file. 

Use /ONDEBUG with FORTRAN to include debug lines (those that have a 
D in column 1) in the compilation. You do not, therefore, have to edit the file 

to include these lines in the compilation or to logically remove them. This 
option means that you can include messages, flags, and conditional branches 
to help you trace program execution and find errors. 

/OPTIMIZEI:type] Use this option with /FORTRAN to enable certain 
options that optimize object code for various conditions. The argument type 
represents the three-letter code for the type of optimization to enable. Table 
4—4 summarizes the codes and their meaning. This option is not available in 
version 2.5 of the FORTRAN compiler. 

/NOOPTIMIZE[:type] Use this option with /FORTRAN to disable certain 
options that optimize object code for various conditions. The argument type 
represents the three-letter code for the type of optimization to disable. Table 
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4—4 summarizes the codes and their meaning. This option is not available in 
version 2.5 of the FORTRAN compiler. 

/PASS:1 Use this option with /MACRO on a prefix macro file to process 
that file during pass 1 of the assembly only. Using this option means that 
you can assemble a source program together with a prefix file that contains 
only macro definitions, because these definitions do not need to be redefined 
in pass 2 of the assembly. The following command assembles a prefix file and 
a source file together, producing files PROG1.OBJ and PROG1.LST. 

»COMPILE/MACRO PREF IX/PASS!1+FROGI/LIST/OBJECT 

/RECORD:length Use this option with /FORTRAN to override the 
default record length of 132 characters for ASCII sequential formatted input 
and output. The meaningful range for the argument length is from 4 to 4095. 

/SHOW:value_ Use this option with /FORTRAN to control FORTRAN list- 
ing format. The argument value represents a code that indicates which list- 
ings the compiler is to produce. Table 4-5 summarizes the codes and their 
meaning. 

Use this option with /MACRO to specify any MACRO .LIST directive. Table 
4-12 summarizes the valid arguments and their meaning. The PDP-11 
MACRO Language Reference Manual explains how to use these directives. 

/NOSHOW:value_ Use this option with MACRO to specify any MACRO 
-NLIST directive. Table 4-12 summarizes the valid arguments and their 
meaning. The PDP-11 MACRO Language Reference Manual explains how 
to use these directives. 

/STATISTICS Use this option with /FORTRAN to include compilation 
statistics in the listing, such as amount of memory used, amount of time 
elapsed, and length of the symbol table. 

[SWAP Use this option with /FORTRAN to permit the USR (User Service 
Routine) to swap over the FORTRAN program in memory. This is the 
default operation. 

/NOSWAP Use this option with /FORTRAN to keep the USR resident 
during execution of a FORTRAN program. This may be necessary if the 
FORTRAN program uses some of the RT-11 system subroutine calls (see 
the RT-11 Programmer’s Reference Manual). If the program frequently 
updates or creates a large number of different files, making the USR resi- 
dent can improve program execution. However, the cost for making the USR 
resident is 2K words of memory. 

/UNITS:n Use this option with FORTRAN to override the default number 
of logical units (6) to be open at one time. The maximum value you can spec- 
ify for n is 16. 

‘VECTORS This option directs FORTRAN to use tables to access multi- 
dimensionai arrays. This is the defauit mode of operation. 
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/NOVECTORS This option directs FORTRAN to use multiplication oper- 

ations to access multidimensional arrays. 

[WARNINGS Use this option to include warning messages in DIBOL or 

FORTRAN compiler diagnostic error messages. These messages call certain 

conditions to your attention but do not interfere with the compilation. This 

is the default operation for DIBOL. 

INOWARNINGS Use this option with /DIBOL or /FORTRAN to suppress 

warning messages during compilation. These messages are for your infor- 
a 44L, a mL +L mat ~ dina aia 

mation only; tney rune c COmpiar sAUEL, This is b 

for FORTRAN. —— 
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COPY 

The COPY command performs a variety of file transfer and maintenance 
operations. 

INTERCHANGE 
copy | /BOOT [val] | CSP ) input fitespecs (DOS [OWNER;[ann,ann]l (‘SP )output-tilespec [ee 

IDOS 
IDEVICE IPOSITION:n IINTERCHANGE[:size] 

IFILES TOPS IPOSITION:n 

/END:n ISTART:n 

{ASCII ISTART:n 

rananr| 

IMAGE 

ICONCATENATE 

1EXCLUDE 

tlIGNORE 

[NO] LOG 

INEWFILES 

{PACKED 

JPREDELETE 

NO] QUERY 

MNO] REPLACE 
ISETDATE 
ISLOWLY 
ISYSTEM 
WAIT ; 

The COPY command transfers: 

@ one file to another file 

@ anumber of files to a single file by concatenation 

@ the contents of a device to another device 

@ the contents of a bootstrap to a device 

@ the contents of a device to a file and vice versa 

In the command syntax shown above, input-filespecs represents the data to 
copy. The input-jiiespec can be a device name, if you use the /DEVICE 
option. Otherwise, you can specify as many as six files for input. Output- 

filespec represents the device or file to receive the data. You can specify only 
awn ntateraad Aanertann Aw G1. 
Ye UULpUus UT VEILS UL LIC. 

Normally, commas separate the input files if you specify more than one. 
However, you can separate them by plus (+) signs if you want to combine 

them, as the following example shows: 

*+COFY A.-FOR+B.FOR C.FOR 

This command combines DK:A.FOR with DK:B.FOR and stores the results 

in DK:C.FOR. 

Note that because of the file protection feature, you cannot execute any 
COPY operations that result in the deletion of a protected file. For example, 
you cannot copy a file from one volume to another if a protected file of the 
same name already exists on the output volume. 
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You can use wildcards in the input or output file specification of the com- 
mand. However, the output file specification cannot contain embedded wild- 
cards. Note that for all operations except CONCATENATHE, if you use a 
wildcard in the input file specification, the corresponding output file name or 
file type must be an asterisk (*). This example uses wildcards correctly: 

»COFY AXE.MAC *.BAK 

In the CONCATENATE operation, the output specification must represent 
a single file. Therefore, no wildcards are allowed. 

You can enter the COPY command as one line, or you can rely on the system 
to prompt you for information. If you type COPY followed by a carriage 
return, the system prompts From?. If you type the input specification fol- 
lowed by a carriage return, the system prompts To?. 

The system has a special way of handling system (.SYS) files and files that 
cover bad blocks (.BAD files). The system requires you to use the /SYSTEM 
option when you need to copy system files. You cannot copy system files sim- 
ply by placing wildcards in file specifications. To copy a .BAD file, you must 
specify it by explicitly giving its file name and file type. Since .BAD files 
cover bad blocks on a device, you usually do not need to copy, delete, or oth- 

erwise manipulate these files. You can copy protected files (see RENAME), 
but you cannot copy the protection status of a protected file (except with the 

COPY/DEVICE command). 

NOTE 

If you transfer files to a storage volume that has never been 
initialized with RT—11, a system failure may result. 

The following sections describe the COPY command options and include 
command examples. 

/ALLOCATE:size Use this option after the output file specification to 
reserve space on the device for the output file. The argument size represents 
the number of blocks of space to allocate. The meaningful range for this 
value is from 1 to 32767. A value of —1 is a special case that creates the larg- 
est file possible on the device. 

/ASCII This option copies files in ASCII mode, ignoring and eliminating 
nulls and rubout characters. It converts data to the ASCII 7-bit format and 
treats CTRL/Z (32 octal) as the logical end-of-file on input. Files that consist 
of ASCII-format data include source files you create with the editor, map 
files, and list files. The following example copies a FORTRAN source pro- 
gram from DX0: to DX1:, giving it a new name, and reserving 50 blocks of 
space for it. 

*COPY/ASCLL GXOtMAIKLX.FUR DXi TEST. FOR/ALLOCATE + 50 

/BINARY Use this option to copy formatted binary files, such as .OBJ files 

produced by the assembler or the FORTRAN compiler, and .LDA files pro- 
duced by the linker. The system verifies checksums and prints a warning if a 
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checksum error occurs. If this happens, the copy operation does not com- 
plete. The following command copies a binary file from DK: to a diskette. 

+COPY/BINARY ANAL YZ.OBJ TIX1tK.x* 

Note that you cannot copy library files with the /BINARY option because a 
checksum error occurs. Copy them in image mode, or when you are creating 
a bootable RX01 system while the current system is on an RX02. 

/BOOTI:val] This option copies bootstrap information from a monitor and 
handler files to blocks 0 and 2 through 5 of a random-access volume, permit- 
ting you to use that volume as a system volume. The optional argument val 
represents a two-letter target system device name that you use when you 
are creating a bootable PDT system volume on a PDP-11, and vice versa. 
You can also use this notation to create a bootable RX0O1 system while the 

current system is on an RX02 diskette. Note that you cannot combine 
/BOOT with any other option, and that your input and output volume must 
be the same. Also note that you can name your monitor file any name you 
wish. When you perform this operation, you must have the correct device 
handler to go with the volume. For example, to create a bootable RK05 disk, 
you must have the handler file RK.SYS on that RKO5. 

To create a bootable system volume, follow the procedure below: 

1. Initialize the volume, using the keyboard monitor command 
INITIALIZE. (Note that if the volume is an RK06/07 or an RLO1/02, you 
should also use the /REPLACE option.) 

2. Copy files onto the volume, using the COPY/SYSTEM command. 

3. Write the monitor bootstrap onto the volume, using COPY/BOOT. 

The following example creates a system diskette. 

+INITIALIZE [X13 

WL /Initislizes Are you sure? ¥ 

+COPY/SYSTEM DXO3K.K UXLEKLS 

Files coried;) 

DXOIRTLIISJ.SYS to UXTIRTLASI.57S 

DXOVNT.SYS to UXLIOT. SYS 
DXO20X.S7S to UXLIUX.S575 
UXO3TT.5YS to DXLITT.SYS 
DXO3LFE.SYS to UXLILeP.S7vs 
DXOSOIR. SAV to OXTSTTR. SAV 
DXO7 TUF. SAV to DALSTUP. SAY 
DXOF ABC. MAC to DXTIARC. MAC 
0X02 AAF «MAC to DXLIAAF. MAC 
DXOICT. SYS to DXLICT.Sy¥s 
UXOSFIFP.SAV to OUXLIPIP.SAY 

DOXOSMT.SYS to DXTIMT.SYS 
DXOIMM.SYS to DXLIMM. SYS 
0X0; COME. DAT to UXT COMB. DAT 
QXOSRTLIFE.SYS to UXLIRTLIFE.SYS 

»COPY/BOOT DUXLIRTILFR.SYS UX1% 
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The device names you can use for the optional argument val are PD, DD, 
DX, and DY. The following example creates a bootable system diskette for a 

PDT while the current system is on a PDP-11: 

-COFY/BOOTIFO OXOIRTLIISI-SYS Dx0; 

The following example creates a bootable system diskette for a PDP-11 
while the current system is on a PDT—11/150: 

COPY/BOOTIOX FOLIRTLIISI.SYS FOL: 

on nito rfilec cannotr hl, 1 that annta?i 
JUE wu u u u me MOonico4r side , cor 0 

error - (BSE) if you are doing bad bloc k replacement. If this condition o occurs, 

a boot error results when you bootstrap the system. In this case, move the 

monitor so that it does not reside on a block with a BSE error. 

/CONCATENATE Use this option to combine several input files into a 
single output file. This option is particularly useful to combine several object 
modules into a single file for use by the linker or librarian. The following 

command combines all the .FOR files on DX1: into a file called MERGE.FOR 
on DX0:. 

+COFY/CONCATENATE OUXitx*.FOR 0XO:MERGE.FOR 

Files coried: 

X13 A.FOR to DXOTMERGE.FOR 
DXi 2B.FOR to DXO?MERGE.FOR 
DX13C. FOR to DXO?MERGE. FOR 

Wildcards are illegal in the output file specification. 

{DEVICE This option copies block for block the image of one device to 
another. This option copies all data from one disk to another without chang- 
ing the file structure or the location of the files on the device. This is conven- 
ient in that the bootstrap blocks also remain unchanged. You can also copy 
disks that are not in RT—11 format, as long as they have no bad blocks. If the 

encounters a bad block during the COPY/DEVICE operation, it system encour Pi Ve 

prints an error message. However, it then retries the operation and per- 

forms the copy one block at a time. If only one error message prints, you can >] 

assume that the transfer completed correctly. 

If one device is smaller than the other, the system copies only as many 
blocks as the smallcz device contains. For example, if you copy a large vol- 
ume to a smaller one, you copy the entire directory of the input volume, but 
not every file in the input volume. It is possible to copy blocks between disk 
and magtape, even though magtape is not a random-access device. The data 
is stored on tape formatted in 1K-word blocks. Because magtape is not file- 
structured, there is room for only one disk image on a magtape. The follow- 
ing command copies an image of DX0: to DX1:. 

*COPY/DEVICE UXO? OX1t 
UXti/Corys Are vou sure? ¥ 

Respond to the query message by typing Y and a carriage return. Any 

response not beginning with Y cancels the command and the COPY oper- 
ation does not proceed. 
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NOTE 

The COPY command does not copy track 0 of diskettes. 
However, this restriction has no impact on any copy oper- 
ations if your diskette was supplied by DIGITAL. 

/DOS Use this option to transfer files between RSTS/E or DOS-11 format 
and RT-11 format. The option must appear in the command line after the 
file to which it applies. Valid input devices are DECtape and RKO5; the only 
valid output device is DECtape. The only other options allowed with /DOS 
are /ASCII, /BINARY, /IMAGE, and /OWNER:[nnn,nnnJj. The following 
command transfers a BASIC source file from a DOS—11 disk to an RT-11 
disk. 

*COPY RRS PROG. BAS/TOS/OQWNER? 020022007 SYte.x 

The next command copies a memory image file from an RT—11 disk to a 
RSTS/E format DECtape. 

»CORY DUMF.SAY DOTS xk. x/TDS 

/END:n_ Use with /START:n and /DEVICE to specify the last block of the 
volume you are copying. The /END:n notation must follow the input file 
specification. The argument n represents a decimal block number. The fol- 
lowing example copies blocks 0 te 500 from RKO: te RK1;, starting at block 
501, in a file named ADAM.MAC: 

(COPY RROS/STARTIO/ZENTE S00 RKP ADAM. MAC/STARTISOL 

/EXCLUDE This option copies all the files on a device except the ones you 
specify. The following command copies all files from DX0: to DX1: except 
.OBJ and .SAV files. 

*COPY/EACLUDE OXO CX OBJ x. SAY) DXLIKIK 

/FILES Use with /DEVICE to copy a volume to a file on another volume or 
vice versa. If you use a magtape or cassetie for the input volume, you must 
specify a file name with the input volume. This operation is useful if you 
wish to make several copies of a volume that is on a slow device. You can 

m : ad a +h copy the volume as a file onto a velume that is on a faster device, and then 

- proceed to make copies. Note that when you copy a file to a volume, the 

bootstrap and directory of the output volume are replaced by the equivalent 
blocks of the input file. 

The following example copies diskette DX0: to DL1: as file FLOPPY.BAK: 

/COPY/DEVICE/FILES UXO! DLItFLOFPY. BAK 

The following example copies file DECTAP.BAK to DDO: 

‘COPY/DEVICE/FILES TECTAF.BAK TIMml0¢ 

AGNORE Use this option to ignore errors during a copy operation. 
IGNORE forces a single-block data transfer, which you can invoke at any 
other time with the /SLOWLY option. Use IGNORE if an input error 
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occurred when you tried to perform a normal copy operation. This procedure 
can sometimes recover a file that is otherwise unreadable. If there is still an 
error, an error message prints on the terminal, but the copy operation con- 
tinues. This option is invalid with /DOS, /TOPS, and (INTERCHANGE. 

/AIMAGE if you enter a command line without an option, or if you use 
the /IMAGE option, the copy operation proceeds in image mode. Use this 
method to transfer memory image files and any files other than ASCII or for- 
matted binary. Note that you cannot transfer memory image files reliably to 
or from paper tape, or to the line printer or console terminal. You can image- 
copy ASCII and binary data with the following restrictions: 

1. For ASCII data, there is no check for nulls. 

2. For binary data, there is no checksum consideration. 

This command copies a text file toa DECtape for storage: 

/COPY LETTER. TXT DTO2x.x 

The primary advantage to using /IMAGE is that it is faster than /ASCII and 
/BINARY. 

AINTERCHANGEI:size] This option transfers data in interchange format 
between RT-11 block-replaceable devices and interchange diskettes that 
are compatible with IBM 3741 format. The option must appear in the com- 
mand line after the file to which it applies. If the output file is to be in inter- 
change format, you can specify the length of each record. The argument size 
represents the record length in characters. The following command trans- 
fers the RT-11 file WAIT.MAC from device DK: to device DX1: in inter- 
change format, giving it the name WAIT.MA. The record length is set to 128 
(decimal) bytes. 

«COPY WAIT.MAC DX12%.x/INTERCHANGE 128, 

/LOG This option lists on the terminal the names of the files that were cop- 
ied by the current command. Normally, the system prints a log only ifthere 
is a wildcard in the file specification. If you specify /QUERY, the system 
prints the name of each file and asks you for confirmation before the oper- 
ation proceeds. In this case, the query messages replace the log, unless you 
specifically type /LOG/QUERY in the command line. The following example 
shows a copy command line and the resulting log. 

»COFY/LOG DXLIFILE.MAC DXO3FILE.MAC 

Files coriedi 

UXL3FILE.MAC to DXO?FILE.MAC 

/NOLOG This option prevents a list of the files copied from appearing on 
the terminal. 

/INEWFILES Use this option in the command line if you want to copy only 
those files that have the current date. The following example shows a con- 
venient way to back up all new files after a session at the computer. 
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-COPY/NEWFILES *®.k DXLSKLX 

Files coried?: 

DK 3A.FOR to DXisaA.FOR 
DK7B.FOR to TIX138.FOR 
DKIC.FOR to DOX1:C.FOR 

/OWNER:[nnn,nnn] Use this option with /DOS to represent a DOS-11 
user identification code (UIC) for a DOS—11 input device. Note that the 
square brackets are part of the UIC; you must type them. The initial default 
for the UIC is [1,1]. 

/PACKED This option copies files in DECsystem—10, DOS, or interchange 
mode. You can use /PACKED on an input file specification with the /TOPS, 
/DOS, or /INTERCHANGE option to transfer files to RT—11 format. 

/POSITION:n Use this option when you copy files to or from magtape or 
cassette. The /POSITION:n option lets you direct the tape operation; you can 
move the tape and perform an operation at the point you specify. For all 
operations, omitting the argument n has the same effect as setting n equal 
to 0 (n is interpreted as a decimal number). Since this option applies to the 
device and not to the files, you can specify one /POSITION:n option for the 

output file and one for the input files. 

For magtape read (copy from tape) operations, the /POSITION:n option 

initiates these procedures: 

1. Ifnis0O: 
The tape rewinds and the handler searches for the file you specify. If you 
specify more than one file, the tape rewinds before each search. If the 
file specification contains a wildcard, the tape rewinds only once and 
then the handler copies all the appropriate files. 

2. Ifnisa positive integer: 
The handler looks for the file at file sequence number n. If the file it 
finds there is the one you specify, the handler copies it. Otherwise, the it 
prints an error message. If you use a wildcard in the file specification, 
the handler goes to file sequence number n and then begins to look for 
the appropriate files. 

if nis—i: 

The handler starts its search at the current position. Note that if the 
current position is not the beginning of the tape, it is possible that the 
file you specify will not be found, even though it does exist on the tape. 

Oo
 

For magtape write (copy to tape) operations, the /POSITION:n option has 
this effect: 

i. ifnis0O: 

The tape rewinds before the handler copies each file. A warning mes- 
sage prints on the terminal if the handler finds another file on the tape 
with the same name and file type, and the handler does not copy the file. 

2. Ifnisa positive integer: 
The handler goes to file sequence number n or to the logical end of tape, 
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whichever comes first. Then it enters the file you specify. If you specify 
more than one file, or if you use a wildcard in the file specification, the 

tape does not rewind before the handler writes each file, and the handler 
does not check for duplicate file names. If the handler finds the sequence 
number n, it creates a new logical end of tape. If there are any files with 4444 

a sequence number greater than n, they are lost. 

If nis —1: 
The handler goes to the logical end-of-tape and enters the file you spec- 
ify. It does not rewind, and it does not check for duplicate file names. 

If n is —2: 

The tape rewinds between each copy operation. The handler enters the 

file you specify at logical end-of-tape or at the first occurrence of a dupli- 
cate file name (but if the handler enters the file over the duplicate file, 
you lose everything after that file). 

The handler also has special procedures for handling cassettes. For cassette 
read (copy from tape) operations, the /POSITION:n option initiates these 
procedures: 

1. If n is 0: 
The cassette rewinds and the handler searches for the file you specify. If 
you specify more than one file, or if you use a wildcard in the file specifi- 
cation, the cassette rewinds before each search. 

If n is a positive integer: 
The handler starts from the cassette’s present position and searches for 
the file you specify. If the handler does not find the file you specify before 
it reaches the nth file from its starting position, it reads the nth file. 
Note that if the starting position is not the beginning of the tape, it is 
possible that the handler will not find the file you specify, even though it 
does exist on the tape. 

If n is a negative integer: 

The cassette rewinds, then the handler follows the procedure outlined in 
step 2 above. 

For cassette write (copy to tape) operations, the /POSITION:n has this effect: 

1. 

2. 

If n is 0: 

The cassette rewinds and the handler writes the file you specify at the 
logical end-of-tape. The handler automatically deletes any file it finds 
that has the same name and file type as the file you specify. 

If n is a positive integer: 
The handler starts from the cassette’s present position and searches n 
files ahead, deleting along the way any file it finds that has the same 
name and file type as the file you specify. If the handler does not reach 

the logical end-of-tape before it reaches the nth file from its starting 
position, it enters the file you specify over the nth file and deletes any 
files beyond it on the tape. If the handler reaches the logical end-of-tape 
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before it reaches the nth file, it writes the file you specify at the end-of- 
tape position. 

3. Ifnisa negative integer: 

The cassette rewinds, then the handler follows the same procedure out- 
lined in step 2 above. 

Chapter 7, Section 7.2.1, contains more detailed information about oper- 

ations involving magtape and cassette. 

/PREDELETE This option deletes a file on the output device that has the 
same name as a file you copy to that device. The system deletes the file on 
the output device before the copy occurs. Normally, the system deletes a file 

of the same name after the copy operation successfully completes. This 
option is useful for operations involving devices that have limited space, 
such as diskette. Be careful when you use the /PREDELETE option; if for 
any reason the input file is unreadable, the output file will already have 
been deleted and you are left with no usable version of the file. Cassette 

devices are valid for input files but not for output. 

/QUERY If you use this option, the system requests confirmation 

from you before it performs the operation. /QUERY is particularly useful on 
operations that involve wildcards, when you may not be sure which files the 
system selected for an operation. The /QUERY option is valid on the COPY 
command only if both input and output are in RT-11 format. Note that if 
you specify /QUERY in a copy command line that also contains a wildcard in 

the file specification, the confirmation messages that print on the terminal 
replace the log messages that would normally appear. You must respond to 

a query message by typing Y (or anything that begins with a Y) and a car- 
riage return. The system interprets any other response to mean NO, and it 

does not copy the file. The following example copies three of the four FOR 
files stored on DK: to DX1:. 

*COPY/QUERY DKRIK.FOR DX12%.x 

DK SA.-FOR to DUXLIA.FOR ? Y 

DK? B+FOR to DX13B.FOR ? OY 
DKiC.FOR to DXLIC.FOR ? ON 
DKS DEMOF1.FOR to DXIIDEMOFL.FOR? Y 

/NOQUERY This option suppresses the confirmation message that the 
system prints for some operations, such as COPY/DEVICE. It also sup- 
presses logging of file names if the command line contains a wildcard. You 
must explicitly type /LOG to obtain a list of the files copied. 

/REPLACE This is the default mode of operation for the COPY command. 
If a file exists on the output device with the same name as the file you specify 
for output, the system deletes the duplicate file after the copy operation suc- 
cessfully completes. 

/INOREPLACE This option prevents execution of the copy operation if a 
file with the same name as the output file you specify already exists on the 
output device. /NOREPLACE is valid only if both the input and output are 
431 202 W442 LULLLICAL. 
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/SETDATE This option causes the system to put the current date on all 

files it transfers, unless the current system date is zero. Normally, the sys- 
tem preserves the existing file creation date when it copies a file block for 
block. This option is invalid for operations involving magtape and cassette, 
because the system always uses the current date for tape files. 

/SLOWLY This option transfers files one block at a time. On some devices, 
a single-block transfer increases the chances of an error-free transfer. Use 
this option if a previous copy operation failed because of a read or write 

error. 

/START[:n] Use with the /DEVICE option to specify the starting block 
and, with /END:n, to specify the last block of the disk you are copying. The 
/START:n notation must follow the input or output file specification. The 
argument n with both /START and /END represents a decimal block 
number. 

You can use /START:n with the output file specification to specify the start- 
ing block number for the write operation on the output volume. 

The following example copies blocks 500 to 550 of RKO: to RK1: starting at 
block 100: 

.COPY RKOL/STARTSSO0/ENDI55O RKIG/STARTI100 
\ 

If you do not supply a value with /START, the system assumes the first block 
on the volume. If you do not specify a value with /END, the system assumes 
the last block on the volume. Note that the first block of a file or volume is 
block 0. 

ISYSTEM Use this option if you need to copy system (.SYS) files. If you 

omit this option, the .SYS files are excluded from all operations and a mes- 
sage is printed on the terminal to remind you. 

[TOPS This option transfers files on DECsystem—10 DECtape to RT-11 
format. The option must follow the input file specification. Note that DEC- 
tape is the only valid input device. You cannot perform this copy operation 
while a foreground job is running. Use /PACKED with /TOPS to convert 
from TOPS-10 7-bit ASCII format to standard PDP—11 byte ASCII format. 
The following command copies in ASCII format all the files named MOD- 
ULE from the DECsystem—10 DECtape DT0: to RT-—11 device RKO:. 

sCOPY/ASCIIT ODTOPMONULE.€/ TORS RROTH. 

[WAIT Use this option on systems that have only a single-disk drive, or on 
systems that have dual drive and the system volume is neither the input nor 

output volume. When you use this option, the system initiates execution of a 
command but then pauses and prints the message Continue?. At this time, 
you can remove the system disk and mount the disk on which you want the 
operation to take place. When the new disk is loaded, type a Y followed by a 
carriage return to resume the operation. When the operation completes, the 

system prints the Continue? message again. Mount the system volume and 
type a Y followed by a carriage return. The system then prints the keyboard 
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monitor prompt. Make sure PIP and DUP are on your system volume when 
you use the /WAIT option. The /WAIT option is valid with /DEVICE. 

Single-Volume Operation 

If you want to transfer a file between two storage volumes, and you have 
only one drive for that type of storage volume, follow the procedure below. 

1. Enter a command string according to this general syntax: 

COPY/WAIT input-filespec output-filespec 

where output-filespec represents the destination device and file specifi- 
cation, and input-filespec represents the source device and file 
specification. 

2. Thesystem responds by printing the following message at the terminal. 

Mount ineut volume in <devicers Continue? 

<device> represents the device into which you are to mount your input 
volume. Type a Y followed by a carriage return after you have mounted 
your input volume. 

3. The system continues the copy procedure and prints the following mes- 
sage on the terminal: 

Mount outreut volume in tdevice>s Continue? 

4. After you have removed your input volume from the device, mount your 
output volume, then type Y followed by a carriage return. 

5. Depending on the size of the file, the system may repeat the transfer 
cycle (steps 2 and 3) several times before the transfer is complete. When 
the transfer is complete, the system prints the following prompt at the 
terminal: 

Mount system volume in “idevice?s Conmbirue? 

When you mount your system volume and type a Y followed by a car- 
riage return in response to the last instruction, you terminate the copy 
operation. 

Double-Volume Operation 

If you have a small disk system, you can use the /WAIT option for transfer- 
ring files between two non-system volumes. The procedure for transferring 
files this way follows. 

1. With your system volume mounted, enter a command according to the 
following generai syntax: 

COPY/WAIT input-filespec output-filespec 

where output-filespec represents the destination device and file specifi- 
cation, and input-filespec represents the source device and file 

specification. 
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After you have entered the last command string, the system responds 
with the following prompt: 

Mount inreut volume im <device>:> Cortinue? 

Type a Y followed by a carriage return when you have mounted the 
input volume: 

The system then prints the next instruction for you to mount the output 
volume: 

. i ne oe ee en ar 4 OF ee ce He Dee cee OF 
, YOluUmMe in “devices: Cont iarmiie™ 

Type a Y followed by a carriage return in response to the last message 
after you have mounted the output volume: 

Unlike the single-volume transfer, the double-volume transfer involves 
only one cycle of mounting the input and output volumes. When the file 
transfer is complete, PIP prints the following instruction: 

Mount system volume in “device? Continue? 

When you mount your system volume and type a Y followed by a car- 
riage return in response to the last instruction, you terminate the copy 
operation. 
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CREATE 

The CREATE command creates or extends a file with a specific name, loca- 
tion, and size on the block replaceable volume that you specify. 

CREATE filespec leans [/ALLOCATE:n} 
TEXTENSION:n ] 

In the command syntax illustrated above, filespec represents the device and 

file specifications of the file you wish to create or extend. If you are using the 
CREATE command to create a file, this command only creates a directory 
entry for the file. This command does not store any data in a file. You must 
specify both the file name and type of the file you wish to create or extend. 

If you type a carriage return after typing CREATE, the system prompts 
File?. 

The following sections describe the options you can use with the CREATE 
command. 

/ALLOCATE:n Use this option following the file specification to allocate 
n blocks for the file you are creating, where n represents a decimal number. 

A value of -1 for n indicates a file of the maximum size available on the vol- 

ume. If you do not use /ALLOCATE, the system assumes one block. 

/EXTENSION:n Use this option to extend an existing file you specify by n 
blocks, where n is a decimal number. When you use this option following the 
file specification, make sure that there is enough unused space on the vol- 
ume for the size you specify (use the DIRECTORY/FULL command to do 
this). If you do not supply a value with /EXTENSION, the system assumes 
one block. 

The following example illustrates the procedure for extending a file with the 
CREATE command. In this example, BUILD.MAC is extended by 20 blocks. 
First, a DIRECTORY/FULL command determines whether there is avail- 

able space adjacent to BUILD.MAC. 

*+DIRECTORY/FULL 0X0? 
OS-TEC- 7? 

MYFROG.MAC 36F 19-NOV-79 THM +MAC 29 27-NOV~79 
VTMAC .MAC 2 19-NOV-79 SYSMAC.MAC 41 19-NOV-79 
= UNUSED > 2o RTLISI.SYS 67 19-NO0VU-79 
TT °SYS 2 19-NOV-79 [IX *SYS 3 19-NOV-79 
LELA «LEM Lo OS-NEC-79 BUILD MAC RO 19-NOU-79 
< UNUSED > 199 

9 Filesy 262 Blocks 

224 Free blocks 

Next the CREATE command extends BUILD.MAC by 20 blocks. 

*CREATE UXO3 BUILT. MAC/EXTENSTIONS 20 
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ISTART:n Use this option to specify the starting block number of the file 
you are creating. The argument n represents a decimal block number. If you 
do not use /START, the system uses the first available space on the volume. 

The following example illustrates the procedure for creating a file with the 
CREATE command. In this example, SWAP.SYS is restored after having 
been previously deleted. First, a DIRECTORY/DELETED command estab- 
lishes the starting block numbers of the deleted files on DXO: 

+DTRECTORY/NELETED [X03 

OS-NEC-79 

SWAP .SYS 25 19-NOU-79 117 EMPTY.FIL 179 31-OCT-79 315 

0 Filess 0 Blocks 

204 Free blocks 

Next, the CREATE command restores SWAP.SYS, starting at block 117, 

and using the /ALLOCATE:n option to allocate 25 blocks. 

*CREATE DXO3SWARP .SYS/START? 117 /ALLOCATE 225 

See the RT-11 Software Support Manual for a detailed description of the 
RT-11 file structure. 

Keyboard Commands 4—45



4—46 

D 

The D (Deposit) command deposits values in memory, beginning at the loca- 
tion you specify. 

D address = value [,. . . value} 

In the command syntax illustrated above, address represents an octal 
address that, when added to the relocation base value from the Base com- 

mand (if you used one), provides the actual address where the system must 
deposit the values. The argument value represents the new contents of the 
address. If you do not specify a value, the system assumes a value of 0. If you 
specify more than one value and separate the values by commas, the system 
deposits the values in sequential locations, beginning at the location you 
specify. 

The Deposit command accepts both word and byte addresses, but it always 
executes the command as though you specified a word address. (If you spec- 
ify an odd address, the system decreases it by one to make it even.) The 
Deposit command stores all values as word quantities. 

Use commas to separate multiple values in the command line. Two or more 
adjacent commas cause the system to deposit zeroes at the location you spec- 
ify and at the following locations, if indicated. 

Note that you cannot specify an address that references a location outside 
the area of the background job. You can use the D command with GET and 
START to temporarily alter a program’s execution. Use the SAVE command 
before START to make the alteration permanent. 

The following command deposits zeroes into locations 300, 302, 304, and 
306. 

ol 3OOR ery 

‘he next command sets the base address to 0. 

+E 

The following command deposits 3705 into location 1000. 

“LE 100023705 

The next command sets the relocation base to 1000. 

+E 1000 

The next command puts 2503 into location 1500 (offset of 500 from the last B 
command) and 22 into location 1502. 

eT HOGe 2005222 
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DATE 

Use the DATE command to set or to inspect the current system date. 

DATE [ dd-mmm-yy] 

In the command syntax shown above, dd represents the day (a decimal num- 
ber from 1 to 31); mmm represents the first three characters of the name of 
the month; and yy represents the year (a decimal number from 73 to 99). 

To enter a date into the system, as soon as you bootstrap the system specify 
the date in the format described above. The system uses this date for newly 
created files, for files that you transfer to magtape or cassette, and for listing 
files. The following example enters the current date. 

UATE 18-MAY-77 

To display the current system date, type the DATE command without an 
argument, as this example shows. 

DATE 

18-May-77 

The FB and XM monitors automatically increment the date at midnight 
each day. The SJ monitor increments the date only if you select timer sup- 

port as a system generation special feature. Note that you can also select 

automatic end-of-month date advancement through system generation. 
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DEASSIGN 

The DEASSIGN command disassociates a logical device name from a phys- 
ical device name. 

DEASSIGN [(SP ) logical-device-name] 

In the command syntax illustrated above, logical-device-name represents an 
alphanumeric name, from one to three characters long, that is assigned toa 
particular device. Note that spaces and tabs are not permitted in the logical 
device name. 

To remove the assignment of a particular logical device name to a physical 
device, specify that logical device name in the command line. The following 
example disassociates the logical name INP: from the physical device to 
which it is assigned. 

+DEASSIGN INF: 

If you specify a logical name that is not currently assigned, the system 
prints an error message, as this example shows. 

»DEASSTIGN INF? 

FRMON-F-Losical mame mot found 

To disassociate all logical names from physical devices, type the DEASSIGN 
command without an argument. The following example disassociates all 
logical device names (except SY:) from physical devices and resets the log- 
ical names DK: and SY: to represent the system volume. 

TEASSIGN 

ta nan rm an » 
21 474%. 10 GHOOIBGILOU UY A LIVE Oy OUCIIL UU VIG (OULLL ad be 

1 

following command disassociates DK: from DX1: and restores th 
association of DK: to SY:, the system device. 

nan atratam daacxrs ree feast kh 

@ Qu
 

cc)
 

fo
 

c ot
 

@ 

+DEASSIGN DK: 
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DELETE 

The DELETE command deletes the files you specify. 

DELETE | /DOS ] filespecs 

INTERCHANGE 

EXCLUDE 
ILOG 
iNcCwWrikco 

IPOSITION:n 
{INO} QUERY 
iSYSTEM 
IWAIT 

ENTRY 

In the command syntax shown above, filespecs represents the files to be 
deleted. You can specify up to six files; separate them with commas. You can 
enter the DELETE command as one line, or you can rely on the system to 
prompt you for information. If you omit the file specification, the DELETE 
command prompts Files?. If you delete a file accidentally, it may be possible 
to recover the file if you act immediately (see CREATE). A procedure for 
doing this is described in Chapter 8. 

The system has a special way of handling system (.SYS) files and files that 
cover bad blocks (.BAD files). So that you do not delete system files by acci- 
dent when you use a wildcard in the file specification, the system requires 
you to use the /SYSTEM option when you need to delete system files. To 
delete a .BAD file, you must specify it by explicitly giving its file name and 
file type. Since .BAD files cover bad blocks on a device, you do not need to 
copy, delete, or otherwise manipulate these files. To delete a protected file (a 
“P” next to the block size of a file’s directory entry denotes pretection) use 
the RENAME/NOPROTECTION command. © —— 

Another feature of the DELETE command is that the system unless using 
/LOG or /NOQUERY requests confirmation from you before it deletes a file. 
You must respond to the query message by typing Y followed by a carriage 
return in order to execute the command. 

The following sections describe the options you can use with the DELETE 
command. 

/DOS_ Use this option to delete a file that is in DOS—11 or RSTS/E format. 

The valid devices for this type of file are disks or DECtapes. You cannot use 
any other option in combination with /DOS. 

/ENTRY Use this option to delete a job from the queue. Use /ENTRY 
when QUEUE is running as a foreground or system job (see Chapter 20, 
Queue Package). 
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When you use /ENTRY, you do not have to specify the input files in the job, 

only the job name. If you have not specified a job name, the system uses the 
first file name in the job as the job name. The following example deletes 
MILLER from the queue: 

DELETE/ENTRY MILLER 

If QUEUE is printing a job when you delete that job, QUEUE immediately 

stops processing that job. 

/EXCLUDE This option deletes all the files on a device except the ones 
you specify. The following command, for example, deletes all files from DX0: 
except .SAV files. 

ATNELETE/EXCLUDE DxO0%.S5AV 

PFIF-WeNo .SYS action 

Files deleted? 

[UXOFABC.OLE ? Y 

UXO: AAF.OLT ° Y 

UXO; COME, 7 ¥ 

UXOIMERGE.OLT FP ¥ 

ANTERCHANGE Use this option to delete from a diskette a file that is in 
interchange format. You cannot use any other option with 
AINTERCHANGE. 

/LOG This option lists on the terminal a log of the files that are deleted by 
the current command. Note that if you specify /LOG, the system does not ask 

you for confirmation before execution proceeds (that is, /LOG implies 
/NOQUERY). Use both /LOG and /QUERY to invoke logging and querying. 

/NEWFILES Use this option to delete only the files that have the current 
system date. This is a convenient way to remove all the files that you just 
created in a session at the computer. The following example deletes the files 
created today. 

eTELETE /NEWE PLES ODO Pte. RAK 

Files deleted? 

[IXLTIMERGE. BAK ? ¥ 

(POSITION) You can use this option when you delete files from cas- 
sette. It permits you to move the tape and perform an operation at the point 
you specify. Omitting the argument n has the same effect as setting n equal 

to 0 (n is interpreted as a decimal number). The /POSITION:n option has the 
following effect: 

1. Ifnis0: 

The cassette rewinds and the system searches for the file you specify. If 

you specify more than one file, or if you use a wildcard in the file specifi- 
cation, the cassette rewinds before each search. 

2. Ifnisa positive integer: 
The system starts from the casseite’s present position and searches for 
the file you specify. If the system does not find the file you specify before 
it reaches the nth file from its starting position, it deletes the nth file SEs PILES es £4244 240222 250 Ves vile Wwevevwaes MEW EWU VERY TUUEE 21268 
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Note that if the starting position is not the beginning of the tape, it is 
possible that the system will not find the file you specify, even though it 
does exist on the tape. 

3. Ifnis a negative integer: 
The cassette rewinds, then the system follows the procedure outlined in 
step 2 above. 

/QUERY Use this option to request a confirmation message from the sys- 
tem before it deletes each file. This option is particularly useful on oper- 
a 2 an TA nav a tale a o ations that involve wildcards, when you may not be completely sure which 

files the system selected for the operation. This is the default mode of oper- 

ation. Note that specifying /LOG eliminates the automatic query; you must 
specify /QUERY with /LOG to retain the query function. You must respond 
to a query message by typing Y (or anything that begins with a Y) and acar- 
riage return to initiate execution of a particular operation. The system 
interprets any other response as NO; it does not perform the operation. The 
following example shows querying. Only one file is deleted. 

+TELETE/QUERY [X1i ke x 

Files deleted: 

UX1?:ABC.MAC ? OW 

EX 1 TAAF MAC , ¥Y 

DX1LIMERGE.FOR 7 N 

/NOQUERY This option suppresses the confirmation message the system 
prints before it deletes each file. 

/SYSTEM Use this option if you need to delete system (.SYS) files. If you 
omit this option, the system files are excluded from the DELETE operation, 
and a message is printed on the terminal. (Note that the system prints this 
message only when system files might otherwise be included in the 
operation.) 

/WAIT This option is useful if you have a single-disk system. When you 
use this option, the system initiates the DELETE operation but then pauses 
for you to mount the volume on which you want the operation to take place. 
When the system pauses, it prints Mount input volume in <device>; Con- 

tinue?, where <device> represents the device into which you mount the vol- 
ume. When the volume is mounted, type Y followed by a carriage return. 

The following example deletes FILE.MAC from an RK05 disk: 

»sVELETE/WALT RROIFILE.MAC 

Mount ineut volume im RKO?s Conmtinue? ¥ 

RKOZFILE.MAC? Y 

Mount system volume in RKO?s Comtinue? Y 

This option is invalid with (INTERCHANGE and /DOS. 
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DIBOL 

The DIBOL command invokes the DIBOL compiler to compile one or more 
source programs. 

DIBOL | /LIST [-filespec] [/ALLOCATE:size] filespecs 
NNO] OBJECT [:filespec] [/ALLOCATE:size] 

J/ALPHABETIZE 
ICROSSREFERENCE 
INO} LINENUMBERS 
JONDEBUG 
MNO} WARNINGS 

— — 

In the command syntax illustrated above, filespecs represents one or more 
files to be included in the compilation. If you omit a file type for an input file, 
the system assumes .DBL. Output default file types are .LST for listing files 
and .OBJ for object files. To compile multiple source files into a single object 
file, separate the files by plus (+) signs in the command line. Unless you 
specify otherwise, the system creates an object file with the same name as 
the first input file and gives it an .OBJ file type. To compile multiple files in 
independent compilations, separate the files by commas (,) in the command 
line. This generates a corresponding object file for each set of input files. 

Language options are position-dependent — that is, they have different 
meanings depending on where you place them in the command line. Options 
that qualify a command name apply across the entire command string. 
Options that follow a file specification apply only to the file (or group of files 
separated by plus signs) they follow in the command string. 

You can enter the DIBOL command as one line, or you can rely on the sys- 

tem to prompt you for information. The DIBOL command prompt is Files? 
for the input specification. 

The DIBOL-11 Language Reference Manual contains more detailed infor- 

mation about using DIBOL. The following sections describe the options you 
can use with the DIBOL command. 

/ALLOCATE:size Use this option with /LIST or /OBJECT to reserve 
space on the device for the output file. The argument size represents the 
number of blocks of space to allocate. The meaningful range for this value is 
from 1 to 32767. A value of —1 is a special case that creates the largest file 
possible on the device. 

/ALPHABETIZE Use this option to alphabetize entries in the symbol and 
iabei tabies. This is useful for program maintenance and debugging. 

/CROSSREFERENCE This option generates a symbol cross-reference 
section in the listing to which it adds as many as four separate sections to 
the listing. These sections are: (1) symbol cross-reference table, (2) label 
cross-reference table, (3) external subroutine cross-reference table, (4) 

COMMON cross-reference table. Note that the system does not generate a 

Keyboard Commands



listing by default. You must also specify /LIST in the command line to get a 
cross-reference listing. 

/LINENUMBERS This option generates line numbers for the program 
during compilation. These line numbers are referenced by the symbol table 
segment, label table segment, and the cross-reference listing; they are espe- 
cially useful in debugging DIBOL programs. This is the default operation. 

/NOLINENUMBERS This option suppresses the generation of line num- 
bers during compilation, which produces a smaller program and optimizes 
morgen ermal Tleg 4h te parting 46 nema antler meneame that ane olenaoss 
eyvecnrion sneado, UO Se FAiS ODFIONn FO COMDpIrSe ONnIY DYOOTAMS LAL are alreany 
With Wy VEU EW ES A ad _ e Ww AW VEER vp vevee ww ww asap sw VW aay Pr*™~. ASEAN VEAWMY WED O44 wey 

debugged; otherwise the DIBOL error messages are difficult to interpret. 

/LIST[:filespec] You must specify this option to produce a DIBOL com- 
pilation listing. The /LIST option has different meanings depending on 
where you place it in the command line. 

The /LIST option produces a listing on the line printer when /LIST follows 
the command name. For example, the following command line produces a 
line printer listing after compiling a DIBOL source file: 

»TIBOL/LIST MYPROGZRETS 

When the /LIST option follows the file specification, it produces a listing file. 
For example, the following command line produces the listing file 
DK:MYPROG.LST after compiling a DIBOL source file: 

»UIBOL MYPROG/LISTARET> 

If you specify /LIST in the list of options that immediately follows the com- 
mand name, but omit a file specification, the DIBOL compiler generates a 
listing that prints on the line printer. If you follow /LIST with a device 
name, the system creates a listing file on that device. If the device is a file- 
structured device, the system stores the listing file on that device, assigning 
3+ tha cama nama aa tha inout file with a TST flatyune Tha fallawing cam. 
AU ULLY DOCALIAY 4404414 CW ULL daipvu £2L4W %WVEYAL CA -AAASY 2 L412 vy KY: £244 LVLLY YY iiify wih 

mand produces a listing on the terminal. 

UIBOL/LISTITT? A 

The next command creates on RK3: a listing file called A.LST. 

JULROL/LISTIRKS? 4 

If the /LIST option contains a name and file type to override the defauit of 
.LST, the system generates a listing file with that name. The following com- 
mand, for example, compiles A.DBL and B.DBL together, producing on 
device DK: files A.OBJ and FILE1.OUT: 

»DIBOL/LISTIFILEY GuT AtB 

Another way to specify /LIST is to type it after the file specification to which 
it applies. To produce a listing file with the same name as a particular input 
file, you can use a command similar to this one: 

»DIBOL AtB/LISTIRAS: 
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The command shown above compiles A.DBL and B.DBL together, producing 
files DK:A.OBJ and RK3:B.LST. If you specify a file name on a /LIST option 
following a file specification in the command line, it has the same meaning 
as when it follows the command. The following two commands have the 
same results: 

~UIBOL A/LIST+:E 

HIBOL/LISTIB A 

Both commands generate as output files ALOBJ and B.LST. 

Remember that file options apply only to the file (or group of files that are 
separated by plus signs) they follow in the command string. For example: 

~LIBOL A/LIST+& 

This command compiles A.DBL, producing A.OBJ and A.LST. It also com- 
piles B.DBL, producing B.OBJ. However, it does not produce any listing file 
for the compilation of B.DBL. 

/OBJECTI:filespec] Use this option to specify a file name or device for the 
object file. Because DIBOL creates object files by default, the following two 
commands have the same meaning: 

JDTBOL/OBJECT A 

Both commands compile A.DBL and produce A.OBJ as output. The 
/OBJECT option functions like the /LIST option; it can be either a command 
or a file qualifier. 

As a command option, /OBJECT applies across the entire command string. 

The following command, for example, compiles A.DBL and B.DBL sepa- 
rately, creating object files ACOBJ and B.OBJ on RK1:. 

OL BOL/OBJECT IRR S Arb 

Use /OBJECT as a file option to create an object file with a specific name or 
destination. The following command compiles A.DBL and B.DBL together. 
creating files B.LST and B.OBJ. 

sNIBOL AtB/LIST/OBJECT 

/NOOBJECT Use this option to suppress creation of an object file. As a 
command option, /NOOBJECT suppresses all object files; as a file option, it 
suppresses only the object file produced by the related input files. In this 
command, for example, the system compiles A.DBL and B.DBL together, 

producing files ALOBJ and B.LST. It also compiles C.DBL and produces 
C.LST, but does not produce C.OBJ. 

OTBOL AtB/LISTs C/NOOBJECT/LIST 

/OQNDEBUG This option includes a symbol table in the object file. You can 
then use a debugging program to find and correct errors in the object file. 
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[WARNINGS Use this option to include warning messages in DIBOL 
compiler diagnostic error messages. These messages call certain conditions 
to your attention, but they do not interfere with the compilation. This is the 

default operation. 

INOWARNINGS Use this option to suppress warning messages during 

compilation. 
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DIFFERENCES 

The DIFFERENCES command compares two files and lists the differences 
between them. 

IPRINTER 
DIFFERENCES fae mucearesl | oldfile, newfile 

(TERMINAL 

IBINARY |/ALWAYS [/START:n] [/END:n] 
IBYTES 
IQUIET 
ISIPP:filespec 

(AUDITTRAIL 
IBLANKLINES 
ICHANGEBAR 
NO) COMMENTS 
IFORMFEED 
IMATCH:n 
ISLP 
INO] SPACES 
AINO] TRIM 

= _ 

In the command syntax shown above, oldfile represents the first file to be 

compared and new/ile represents the second. The default output device is the 
console terminal. The default file type for input files is .MAC; for output files 
it is .DIF. You can specify the entire command on one line, or you can rely on 
the system to prompt you for information. The DIFFERENCES command 
prompts are File 1? and File 2?. 

The DIFFERENCES command is particularly useful when you want to com- 
pare two similar versions of a source or binary program, typically, an 
updated version against a backup version. A file comparison listing high- 
lights the changes made to a program during an editing session. The follow- 
ing sections describe the various options you can use with the 
DIFFERENCES command. Following the descriptions of the options is a 
sample listing and an explanation of how to interpret it. WeAssepay sane et ae awe a 

The DIFFERENCES command is also useful for creating command files that 
can install patches to backup versions of programs so they match the 
updated versions. The /SLP and /SIPP;filespec options are designed espe- 
cially for this purpose. 

/ALLOCATE:size Use this option with /OUTPUT and /SIPP to reserve 
space on the device for the output listing file. The argument size represents 
the number of blocks of space to allocate. The meaningful range for this 
value is from 1 to 32767. A value of -1 is a special case that creates the larg- 
est file possible on the device. 

/ALWAYS When you use this option with /BINARY or /SIPP:filespec, the 
system creates an output file regardless of whether there are any differences 
between the two input files. This option is useful when running BATCH 
streams to prevent job step failures due to the absence of a DIFFERENCES 

output file. 
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The /ALWAYS option is position dependent. That is, you must use it imme- 
diately after the output file to which you want it to apply. If you use it at the 
end of the command string, it applies to all output files. 

/AUDITTRAIL Use this option with /SLP to specify an audit trail. The 
/SLP option, described below, creates a command file which, when run with 
the source language patch program (SLP), can patch oldfile so it matches 
newfile. When you use SLP to modify a file, it creates an output file that has 
audit trails. An audit trail is a string of characters that appears in the right 
margin of each line that has been changed by the modification procedure. 
The audit trail keeps track of the patches you make to the patched source 
file. 

By default, SLP uses the following characters for the audit trail: 

9 KKNEWKX 

When you use the /AUDITTRAIL option, the system prints the following 
prompt at the terminal. 

Audit trail? 

Enter a string of up to 12 ASCII characters that you want to use in place of 
the default audit trail. Do not use the slash (/) in the audit trail. 

[BINARY When you use this option, the system compares two binary files 
and lists the differences between them. This option is useful for comparing 
and relocatable image files (that is, machine runnable programs and object 
files) and provides a quick way of telling whether two files are identical. For 
example, you can use /BINARY to tell whether two versions of a program 

produce identical output. 

When you use /BINARY and do not specify an output file, the system prints 
output at the terminal according to the following general syntax: 

bbbbbb ooo/ ffffff ssssss xxxxxx 

where: 

bbbbbb represents the octal block number of the block that 
contains the difference 

000 represents the octal offset within the block that con- 
tains the difference 

fftttf represents the value in the first file you are comparing 

SSSSSS represents the value in the second file you are 
comparing 

XXXXKXX represents the logical exclusive OR of the two values 
in the input files 

If you use the /OUTPUT:filespec option with /BINARY, the system stores 
the differences listing in the file you specify (if there are any differences 
found), instead of printing the differences at the terminal. 
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/BLANKLINES Use this option to include blank lines in the file com- 

parison. Normally, the system disregards blank lines. 

/BYTES When you use this option with /BINARY, the system lists the dif- 
ferences byte-by-byte. 

/CHANGEBAR Use this option to create an output file that contains new- 
file with a changebar character next to the lines in newfile that differ from 
oldfile. The system inserts a vertical bar next to each line that has been 
added to new/ile, and a bullet (lower-case letter 0) next to each line that has 
been deleted. 

The output defaults to the terminal. Use the /PRINTER option to list the 
output to the line printer. Specify an output file with the /OUTPUT:filespec 
option. 

The sample that follows creates a listing of RTLIB-MAC with a changebar 
character at the left margin of each line that is different from RTLIB.BAK: 

DIFFERENCES/CHANGERAR RTLIB.RAKeRTLIB.MAC 

/COMMENTS When you use this option, the system includes in the file 
comparison all assembly language comments it finds in the two files. (Com- 

ments are preceded by a semicolon on the same line.) This is the default 
operation. 

INOCOMMENTS Use this option to exclude comments from the com- 
parison. (Comments are preceded by a semicolon on the same line.) This is 
useful if you are comparing two MACRO source programs with similar con- 

tent but different format. 

/END{[:n]_ Use this option with /BINARY to specify the ending block num- 
ber of the file comparison, where n is an octal number that represents the 
ending block number. If you do not supply a value with /END, the system 
defaults to the last block of the file or volume. 

/FORMFEED Use this option to include form feeds in the output listing. 
Normally, the system compares form feeds but does not include them in the 
output listing. 

/MATCHI[:n] Use this option to specify the number of lines from each file 
that must agree to constitute a match. The value v is an integer in the range 
1-200. The default value for 7 is 3. 

/OUTPUT:filespec Use this option to specify a device and file name for 
the output listing file. Normally, the listing appears on the console terminal. 
If you omit the file type for the listing file, the system uses .DIF. Note that 
the system creates this file only if there are any differences found. Use the 
/ALWAYS option if you want the system to create an output file regardless 
of whether any differences are found. 

/PRINTER Use this option io prini a listing of differences on the prinier. 
Normally, the listing appears on the console terminal. 
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/QUIET When you use this option with /BINARY, the system suppresses 
printing the differences at the terminal and prints ?7BINCOM-W-Files are 
different, if applicable. 

/SIPP:filespec Use this option with /BINARY to output a file that you can 
me ee feed nn eee] Ol tn ALR meen fee ee eet oe ee, ATNTD --1L~..- 
USE @S ail LL pUl CULLIMNAIU Ie LU LIL Save lillape PalUll PrURrall olor’, wiiere 

filespec represents the name of the output file. 

The file you create with /SIPP can patch oldfile so it matches new/ile. 

The example that follows creates an input command file which, when run 

DIFFERENCES/BINARY/SIFFSFATCH.COM DEMOFi.BAKs DEMOF1.SAV 

To execute the input command file created by /SIPP, see Chapter 22, Save 

Image Patch Program (SIPP). 

/SLP Use this option with /OUTPUT:filespec to create a command file 
that, when run with the source language patch utility SLP, patches oldfile to 
match newfile. If you do not use the /OUTPUT:filesnec option with /SLP, the 
system prints the command file at the terminal. 

The sample that follows creates the command file PATCH.COM. 
PATCH.COM can be used as input to the program SLP to patch RTLIB.BAK 
so that it matches RTLIB.MAC. 

*+DIFFERENCES/SLF/OUTPUTIFATCH.COM RTLIB.BAKyRTLIB.MAC 

To execute the command file you create with /SLP, see Chapter 24, Source 
Language Patch Program (SLP). 

/SPACES This option includes spaces and tabs in the file comparison. 
This is the default operation and is particularly useful when you are com- 
paring two text files and must pay careful attention to spacing. 

/INOSPACES Use this option to exclude spaces and tabs from the file com- 
parison. This is useful when you are comparing two source programs with 
similar contents but different formats. 

/START{[:n] Use this option with /BINARY to specify the starting block 
number of the file comparison, where n represents the octal starting block 
number. If you do not supply a value with /START, the system defaults to 
the first block in the file. 

[TERMINAL Use this option to cause the list of differences to appear on 
the console terminal. This is the default operation. 

To understand how to interpret the output listing, first look at the following 
two text files. 

*TYFE FILEL. TXT 
HERE’S & BOTTLE ANID AN HONEST FRIEND! 

WHAT WAT YE WISH FOR MAIR: MAN? 
WHA KENS» BEFORE HIS LIFE MAY END+ 

WHAT HIS SHAME MAY BE 0% CARE» MAN? 
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THEN CATCH THE MOMENTS AS THEY FLY» 
AND USE THEM AS YE OUGHT, MAN? ~~ 

BELIEVE MEy HAPPINESS IS SLY» 
AND COMES NOT AY WHEN SOUGHT: MAN. 

~-SCOTTISH SONG 

+ TYPE FILES. TXT 
HERE’S A BOTTLE AND AN HONEST FRIEND! 

WHAT WAD YE WISH FOR MAIR: MANT 
WHA KENS» BEFORE HIS LIFE MAY END ys 

WHAT HIS SHARE MAY BE O’% CARE» MAN? 
THEN CATCH THE MOMENTS AS THEY FLYs 

AND USE THEM AS YE OUGHT: MAN? -- 
BELIEVE MEy HAFPFINESS IS SHY» 

AND COMES NOT AY WHEN SOUGHT: MAN. 

von SCOTTISH SONG 

Notice that in the fourth line of FILE1.TXT, shame should be share; in the 
seventh line, sly should be shy. 

The following command compares the two files, creating a listing file called 
DIFF.TXT. 

+ DIFFERENCES/MATCHi1/0UTFUTS DIFF «TXT FILEL.TXTsFILE2. TXT 
?SRCCOM-W-Files are different 

The following listing shows file DIFF.TXT. 

*TYPE DIFF .TXT 
1> DKRIFILEL. TXT 
2) DKIFILES. TXT 
HOR KKK KKK 
1)1 WHAT HIS SHAME MAY BE 0’ CARE? MANT 
1) THEN CATCH THE MOMENTS AS THEY FLY» 
KXKK 
2)1 WHAT HIS SHARE MAY BE 0’ CAREy MAN? 
2) THEN CATCH THE MOMENTS AS THEY FLY» 
KXKKKKKKAKK 
1)1 BELTEVE RE» HAFFINESS 15 Siuyvy 
1) AND COMES NOT AY WHEN SOUGHT: MAN. 

KKK 
21 BELIEVE ME» HAPPINESS IS SHY» 
>) ANT) COMES NOT AY WHEN SOUGHT, MAN. 

KKAKKKKKKKK 

If the files are different, the system always prints the file name of each file as 
identification: 

1) DKIFILEL. TXT 
2) DIK FILES. TXT 

The numbers at the left margin have the form n)m, where n represents the 
source file (either 1 or 2) and m represents the page of that file on which the 
specific line is located. 

The system next prints ten asterisks and then lists the differences between 
the two files. The /MATCH:n option was used in this example to set to 1 the 
number of lines that must agree to constitute a match. 

Keyboard Commands



The first three lines of the song are the same in both files, so they do not 
appear in the listing. The fourth line contains the first discrepancy. The sys- 
tem prints the fourth line from the first file, followed by the next matching 
line as a reference. 

1d WHAT HIS SHAME MAY BE 0’ CARE? MAN? 
1) THEN CATCH THE MOMENTS AS THEY FLY» 
KKKX 

The four asterisks terminate the differences section from the first file. 

candi + Emeenth. Ii... Gene 4h meen A £3 The system then prints the fourth line from the second file, again f 
by the next matching line as a reference: 

2)1 WHAT HIS SHARE MAY BE 0” CARE? MAN? 
2) THEN CATCH THE MOMENTS AS THEY FLY» 
KKK KKKKKKK 

The ten asterisks terminate the listing for a particular difference section. 

The system scans the remaining lines in the files in the same manner. When 
it reaches the end of each file, it prints 7?SRCCOM-W-Files are different on 

the terminal. 

If you compare two files that are identical, the system does not create an out- 
put listing, but prints: 

?7SRCCOM-I-No differences found 

/TRIM Use the /TRIM option with /SLP to ignore tabs and spaces that 
appear at the ends of source lines. This is the default setting. 

/NOTRIM Use /NOTRIM with /SLP to include in the comparison spaces 
and tabs that appear at the ends of source lines. /TRIM is the default setting. 
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DIRECTORY 

The DIRECTORY command lists information you request about a device, a 
file, or a group of files. 

DIRECTORY [~ IOUTPUT:tfilespec [/ALLOCATE:size] fe Hilespecs/BEGINI | 
IPRINTER 
TERMINAL 

IBADBLOCKS [/FILES} [/START:n] [/END:n) [VERIFY] 

{DOS [(OWNER:[nnn,nnnj} 

NNTERCHANGE 

TOPS 

MNOLUMEID [:ONL] 
IBEFORE [datej 
IDATE [date] 

INEWFILES 
ISINCE [date] 

IALPHABETIZE [/REVERSE] 
JORDER [:category} [/REVERSE] 

ISORT [:category] [/REVERSE] 
IBLOCKS 
IBRIEF 
ICOLUMNS:n 

(DELETED 
EXCLUDE 
iFAST 
IFREE 
(FULL 
IOCTAL 
IPOSITION 
ISUMMARY 

In the command syntax shown above, filespecs represents the device, file, or 

group of files whose directory information you request. The DIRECTORY 
command can list directory information about a specific device, such as the 
number of files stored on the device, their names, and their creation dates. It 

can list details about certain files including their names, their file types, and 

obtain directory information about many files by using wildcards in the file 
specification. The DIRECTORY command can also print a device directory 
CAAA MA AEF AM mma 

Normally, the DIRECTORY command prints listings in two columns on the 
terminal. Read these listings as you would read a book; read across the col- 
umns, moving from left to right, one row at a time. Directory listings that 
are sorted (with /ALPHABETIZE, /ORDER, or /SORT) are an exception to 

this. Read these listings as you would a telephone directory, by reading the 
left column from top to bottom, then reading the right column from top to 
bottom. 

The DIRECTORY command does not prompt you for any information. If you 
omit the file specification, the system lists directory information about 
avira TY: se thic aearala chawe 

device M1., 45 nis Exaiiipie SHOWS. 
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DIRECTORY 

27-Nov-79 
RT11SJ.SY5 67F 03-Jul-79 RTLIFR.SYS SOF 13-Aug-79 

RTL1LEL.SYS 63F 15-Mar-7? px »S¥S 3P 13-Aus-79 

SWAP .SYS 25F 13-Aug-79 TT »SYS 2F 13-Aug-79 

DP SYS ZF 13-Aug-79 ny »SYS 4F 13-Aug-79? 

LF «SYS 2F 27-Nov-79 FIF »SAYV 16 25-Jul-79 

UF »SAV 41 26-Mar-79 RESORC.SAYV 15 13-Aug-79 

ELIT .SAV 19 13-Aus-79 STARTS.COM 1 27-Aug-79 

SIFP .SAV 14 13-Aug-79 

15 Filess 413 Blocks 

73 Free dlocks 

A “P” next to the block size number of a file’s directory entry indicates that | 

the file is protected from deletion (see RENAME/PROTECTION). 

If you specify only a device in the file specification, the system lists directory 

information about all the files on that device. If you specify a file name, the 

system lists information about just that file, as this example shows. 

DIRECTORY DXO3RTIIFR.SYS 

10-fec-79 

RTIiIFE.SYS 80F 13-Aug-79 

1 Filey 80 Blocks 

4 Free blocks 

The following sections describe the options you can use with the DIREC- 

TORY command and provide sample directory listings. Some of the options 

accept a date or part of a date as an argument. The syntax for specifying the 

date is: 

[:dd][:mmm][:yy] 

where: 

dd represents the day (a decimal integer in the range 

1-31) 

mmm represents the first three characters of the name of 

the month 

yy represents the year (a decimal integer in the range 

73-99) 

The default value for the date is the current system date. If you specify just 

the day, the system interprets it as the given day of the current month and 

year. If you specify just the month, the system interprets it to be the first day 

of the given month in the current year. If you specify only the year, the sys- 

tem interprets it as the start of that year. If the current system date is not 

set, it is considered 0 (the same as for an undated file in a directory listing). 

If you have selected timer support through the system generation process, 

but have not selected automatic end-of-month date advancement, make sure 

that you set the date of the beginning of each month with the DATE com- 

mand. If you fail to set the date at the beginning of each month, the system 

prints -BAD- in the creation date column of each file created beyond the end- 
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of-month. (Note that you can eliminate -BAD- by using the RENAME/ 
SETDATE command after you set the date.) 

/ALLOCATE:size Use this option with /OUTPUT to reserve space on the 
device for the output listing file. The argument size represents the number 
of blocks of space to allocate. The meaningful range for this value is from 1 
to 32767. A value of -1 is a special case that creates the largest file possible 
on the device. 

/ALPHABETIZE This option lists the directory of the device you specify 
in alphabetical order by file name and file type. It has the same effect as the 
/ORDER:NAME option. Note that this option sorts numbers after letters. 

/BADBLOCKS Sometimes devices (disks and DECtapes) have bad blocks, 
or they develop bad blocks as a result of use and age. Use the /BADBLOCKS 
option to scan a device and locate bad blocks on it. The system prints the 
absolute block number of these blocks on the devices that return hardware 
errors when the system tries to read them. This procedure does not destroy 
data that is already stored on the device. Remember that block numbers are 

listed in both octal and decimal and the first block on a device is block 0. If a 
device has no bad blocks, an informational message prints on the terminal. 

~LIRECTORY/BADBLOCKS 0X1! 

TRUF-I-No bad hlocks detected 

If /BADBLOCKS is the only option in the command line, the volume being 
scanned does not need a valid RT-11 directory structure. 

/BEFOREIdate] This option prints a directory of files created before the 
date you specify. The following command lists on the terminal all files stored 
on device DX1: that were created before December 1979. 

»-UTRECTORY/BEFOREZDEC Ex1? 
14-Tlee-79 

MYFROG.MAC 36F 19-Nov-79 TM MAC 25 27-Nov-79 

YTMAC .MAC F 19-Nov-79? SYSMAC. MAC Al 19-Nave79 

RTLASJ.SYS O 19-Nov-79 RT1LiSJ.S7S 67 19-Nov-79 

TT «SYS 2 19-Nov-79 rx +SYS 3 1? -Noave?9 

BUILD «MAC 100 19-Nov-79 

? Files: 261 Blocks 
Luu Free plocks 

/BEGIN This option lists the directory of the device you specify, beginning 
with the file you name and including all the files that follow it in the direc- 
tory. The occurrence of file names in the listing is the same as the order of 
the files on the device. 

The following example lists the file VTMAC.MAC on device DX0: and all 
the files that follow it in the directory. 

Keyboard Commands



»DIRECTORY [XOSVIMAC.MAC/ BEGIN 
10-Dec-79 

VTMAC .MAC 15 10-Aug-79 DIR SAV i? 63-Aug-79 

RK »SYS 3. 13-Aug-79 EDIT .SAV 19 03-Aus~-79 

STARTS.COM 1 2?-Aus-79 nt “SYS 5S 19-Aus~-7¢ 

SRCCOM,.SAYV 130 13-Aug-79 EINCOM.SAYV 1i S-Oct-79 

SLP +SAYV 9 13-Aug-79 SIFF .SAVNV 14 05-Oct-79 

10 Files,» 107 Blocks 

73 Free blocks 

/BLOCKS This option prints a directory of the device you specify and 
can lewd 4b nd nwed: ee mhar al. al fA mind $£ .---- 
rig” 1dces Lie Star i, ing bloc Kx fil Pipes in oec ima! .or in oc basi i yuu se anne weew te woes we. i 

/OCTAL) of all the files listed. The following example lists the directory of 
DX0:, including the starting block numbers of files. 

»DIRECTORY/BLOCKS 2X0; 

14-Dec-79 
FSM «MAC 31P 19-Nov-79 2955 BATCH .MAC 102F 19-Nov-79 2986 
ELCOPY.MAC 8F 19-Nov-79 3088 ELINIT.MAC 15F 19-Nov-79 3096 
ELTASK.MAC 15P 19-Nov-79 3111 ERROUT.MAC 48F 19-Nov-79 3126 
ERRTXT»MAC 9F 19-Nov-79 3174 SYCND «BL 3P 19-Nov-79 3183 
SYSTBL + BL 4P 19-Nov-79 3186 SYCNT «GIS SP 19-Nov-79 3190 
SYSTEL.DIS 4P 19-Nov-79 3195 SYCND .HD SP 19-Nov~79 3199 
ABSLOD. SAV 48 15-Mar-76 3204 CHESS .SAV 40 17-Aug-75 3252 

FETAL .SAV 36 11-Ser-75 3292 LAMF .SAY 29 16-Mar-79 3328 

WUMFUS.SAV 30 16-Mar-79 3357 

17 Files» 348 Elocks 

138 Free blocks 

/BRIEF This option lists only file names and file types, omitting file 
lengths and associated dates. It produces a five-column listing, as the follow- 
ing example shows. 

»—DIRECTORY/BRIEF RK1: 

14-Dec-79 
SWAF .SYS RTI1S4.SYS RTLIFR.SYS RTIIBL.SYS TT +SYS 
UT »SYS [iF »SYS DX «SYS Ly «SYS RF »SYS 
RK «SYS bt «SYS 0M «SYS nS «SYS he ~SYS 
LF SYS LS »SYS CR »SYS MS °SYS MTHO 6.SYS 
DISMT1.COM MMHEO 8 6.SYS NUMBER. PAS WLOCK «SAV MYFPROG.MAC 
FROG «MAF ANTONY.BAK MSHD SYS NL *SYS FC “SYS 
PD «SYS cT »SYS BA »SYS MYF ROG. SAV ODT »SAV 
35 Files, 408 Blocks 

78 Free blocks 

/COLUMNS:n_ Use this option to list a directory in a specific number of 
columns. The value n represents an integer in the range 1-9. Normally, the 
system uses two columns for regular listings and five columns for brief list- 
ings. The following example lists the directory information for device DX1: 
in one column. 
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~DIRECTORY/COLUMNS:1 DX1: 

29-Nov-79 

SWAF .SYS 2uP 19-Nov-79 

RT11SJ.SYS 6&7F 19-Nov-79 

RTLiIFB.SYS SOF 19-Nov-79 

RT1I1LEL.SYS S4F 19-Nov-79 

TT SYS 2F 19-Nov-79 

oT »SYS SF 19-Nov-79 

ne SYS SP 19-Nov-79 

7 Filess 244 Blocks 

242 Free blocks 

/DATE[date] Use this option to include in the directory listing only those 
files with a certain date. The following command lists all the files on device 
DXO0: that were created on 13 August 1979. 

»DIRECTORY/DATES 13° AUG: 79 DX0Os 

15-Ser-79? 

RT11SJ.SYS &7F 13-Aug-79 RTLIFB.SYS BOF 13-Aug-79 

RT11BL.SY5S 63P 13-Aug-79 nx »3Y5 SF 13-Aug-79 

SWAF .SYS 25F 13-Aus-79 TT »SYS 2Fo13-Aus-75F 

DP . »SYS SP 13-Aug-79 ry »SYS 4F 13--Aug-?9 

LP 2SY¥S 2F 13-Aug-79 FIF »SAYV 14 13-Aug-7? 

DUP  ,SAV 41 13-Aug-79 RESORC.SAY 15 13-Aua-79 

BIR 2SAV 17? 13-Aug-79 RK sSYS 3 13-Aug-79 

EDIT .SAV 19 13-Aug-79 0D +S7S S 13-Aug-79 

SRCCOM. SAV 13 13-Aug-79 BINCOM,.SAYV 110 13~-Au8s-79 

SLP » SAV 9 13-Aug-79 SIFF .SA¥ 14 13-Aug-79 

20 Files: 412 Blacks 

73 Free blocks 

/DELETED This option lists a directory of files that have been deleted 
from a specific device, but whose file name information has not been 
destroyed. The listing includes the file names, types, sizes, creation dates, 
and starting block numbers in decimal of the files. The file names that print 
also represent tentative files. The listing can be useful in recovering files 
that have been accidentally deleted. Once you identify the file name and 
location, you can use the CREATE command or DUP to rename the area 
(see Section 8.2.1 for this procedure). The following command lists files on 
device DX0: that have been deleted. 

»OIRECTORY/DELETED DXx0; 

14-Dec-79 

SYSGEN.CNI! 110 19-Nov-77 1403 TS »MAC 2 27-Nov-79? 2895 

TM +MAC 26 19-Nov-79 2726 NT ~SYS 32 27-Nov-79 3415 

468DAT.0TIR 1 14-Llec-79 3701 4680EL. DIR S27 14-Dec-79% 3704 

NUM2 .MAC 4 21-Nov-79 4231 NUM? .LST S65 06-Sep-79 4235 
O Filess O Blocks 

11464 Free blocks 

Note in the example shown above that, since a deleted file does not really 
exist, the total number of files and blocks is 0. 

/DOS Use this option to list the directory of a device that is in RSTS/E or 
DOS format. The only other options valid with /DOS are /BRIEF, /FAST, 

and /OWNER. The valid devices are DECtape for RSTS/E and DOS, and 
RK05 for DOS. 
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/END:n_ Use with /START:n and /BADBLOCKS to specify the last block 
number of a bad block scan. If you do not specify /END:n, the system scans to 
the last block on the volume. | 

/EXCLUDE This option lists a directory of all the files on a device except 
those files you specify. The following exampie lists ali files on DXO: except 
the SAV and .SYS files. 

»DTIRECTORY/EXCLUDE X02 (#.SAVs*. SYS) 
29-Oct-79 

RTLISI.MAC &7F 04-Ser-79 RTIIFE.MAC BOF 046-Ser-79 
RTi1lBL.MAC &63F 06-Sep-79? 0X +MAC SF 06-Ser-79 
SWAF MAC 2S5F 06-Ser-79 TT +MAC 2F 06-Ser-79 
DF *MAC 3F 06-Ser-79 ny »MAC 4P 046-Ser-79 
LF + MAC 2F 06-Ser-79 RK »MAC 3 06-Ser-79 
STARTS.COM 1 27-Aus-79 ng »MAC 3 06-Ser-79 

12 Files,» 258 Blocks 

73 Free blocks 

/FAST This option lists only file names and file types, omitting file lengths 

and associated dates. This is the same as /BRIEF. 

/FILES Use this option with /BADBLOCKS to print the file names of bad 
blocks. If the system does not find any bad blocks, it prints only the heading, 
as the following example shows. Do not use this option if the volume is not a 
standard RT-11 directory-structured volume or if the volume does not con- 

tain an RT-11 directory. 

~UTRECTORY/BADBLOCKS/FILES DT1: 

TUF -I-No bad blocks detected UTIL: 

/FREE Use this option to print a directory of unused areas and the size of 
each. This example lists the unused areas on device DK:. 

»DIRECTORY/FREE 

14-Tlec-79 
“< UNUSED > 11 < UNUSED > 2 
~ UNUSED > 26 * UNUSED > 32 
<= UNUSET > 1 “ UNUSET! > S25 

< UNUSED > ce) < UNUSED = Tea) 
O Files: O Blocks 

1162 Free blocks 

/FULL This option lists the entire directory, including unused areas and 
their sizes in blocks (decimal). The following example lists the entire direc- 
tory for device DX0:. 
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*DIRECTORY/FULL [iX0; 
14-Tlec-79 

SWAF .SYS 

RT1IIFE.SYS 
TT »SYS 
nF »SYS 
uy «SYS 
RK «SYS 
DM «SYS 
UY »SYS 
LS sSYS 

MS »SYS 
LISMT1.COM 
NUMBER. FAS 
NUMZ3 LST 

25 Files,» 

2oF 

SOF 
2F 

oF 
oF 
1 
1 

22-Oct-79? 

19-Nov-79 

19-Nov-79? 

23-Qct-79 

19-Nov-79 

19-Nov-79 

* 23-Oct-79 
* 23-Oct-79 
19-Nov-79 

27-Nov-79 

27-Nov-79 

11i-Dec-79 

13-Tlec-79 

Blocks 

164 Free blocks 

INTERCHANGE Use this option to list the directory of a diskette that is 
in interchange format. The only other options valid with INTERCHANGE 
are /BRIEF and /FAST. 

/NEWFILES This option includes in the directory listing only those files 
that were created on the current day. This is a convenient way to list the 
files you created in one session at the computer. The following command 
lists the new files on 19 May 1979. 

*DIRECTORY/NEWFILES DTO? 
19-May-79 

FILE1 .TXT 

2 Files, 2 

1 
Blocks 

328 Free blocks 

/OCTAL This option lists the sizes (and starting block numbers if you also 
use /BLOCKS) in octal. If the device you specify is a magtape or cassette, the 
system prints the sequence numbers in octal. The following example shows 

19-May-79 

an octal listing of device DX0:. 

*DIRECTORY/OCTAL UXO? 

14-Dec-79 Octel 

MYFROG. MAC 
VTMAC .MAT 

DX SYS 

10 Files, 

44F 
7 

3 
462 

12-Nov-79 

18-Oct-79 

O3-Ser-79 
19-Nov-79 

29-Aug-79 

Blocks 
264 Free blocks 

/ORDERI:category] This option sorts the directory of a device according 
to the category you specify. Table 4-3 summarizes the categories and their 
functions. 
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FT1iSJ.Sy¥s 

RTLIEL.SYS 
DT 23ay¥s 

nx «SYS 

RF »S7S 

OL SYS 

nS »SYS 

LF ~SYS 

CR 2SY¥S 

MTHD 8 .SYS 

MMHD 6.SYS 

TONY .AGF 

< UNUSED > 

FILE2 TXT 

TM «MAC 
SYSMAC.MAC 
AAT Mat at AT 
oh rh dd 

TT *SYS 
BUILD «MAC 

an
 

&7F 23-Oct-79 

19-Nov-79 
19-Nov-79 

19-Nov-79? 

1?-Nov-7? 

* 25-Oct-79 
19-Nov-79 

25-Qct~-7? 

19-Nov-79? 

23-Oct-79 

19-Nov-79? 

17-Aug-77? 

1 19-May-79 

27-Nov-79 

19-Nov-79 

LP -Nov—-7?F 
19-Nov-79 

19-Nov-79



Table 4-3: Sort Categories 

Category | Function 

DATE Sorts the directory chronologically by creation date. Files that have the same 
date are sorted alphabetically by file name and file type. 

NAME Sorts the directory alphabetically by file name. Files that have the same file 
name are sorted alphabetically by file type (this has the same effect as the 
/ALPHABETIZE option). 

POSITION | Lists the files according to their position on the device (this is the same as 
using /ORDER with no category). 

SIZE Sorts the directory based on file size in blocks. Files that are the same size are 
sorted alphabetically by file name and file type. 

TYPE Sorts the directory alphabetically by file type. Files that have the same file 
type are sorted alphabetically by file name. 

The following examples list the directory of device DX0:, according to each 
of the categories. 

»DIRECTORY/GRGERS DATE DXOs 

14-Tlec-79 
BUILD .MAC 100 046-Ser-79 SYSMAC.MAC 41 19-Nov-79 

[1X »SYS 3 06~-Ser-79 TT SYS 2 19-Nov-79 

MYPROG.MAC S6F 12-Oct-79 VTMAC .MAC 7 19-Nov-79 

RFUNCT.MAC 4 19-Nov-79 TM «MAC 25 27-Nov-79? 

RT1i1SJ.S8Y8 &7 19-Nov-79 SWAF SYS 25 O5-Dec-79 

10 Files: 306 Blocks 

180 Free blocks 

-HIRECTORY/ORDERiNAME [XO0? 

14-Dec-79 

BUILD «MAC 100 046~-Ser-7¢ SWAF .SYS 25 OS-Tec-7°% 

ux »SYS 3 06-Ser-79 SYSMAC.MAC 41 19-Nav-79 

MYPROG.MAC 36F 12-Oct-79 TM »MAC 25 27-Nov-79 

RFUNCT.SYS 4 19-Nov-79 TT SYS 2 19-Nov-79 

RTLISJ.SYS 67 19-Nov-79 VIMAC .MAC 7 19-Nov-79 

10 Filess 306 Blocks 

186 Free blocks 

~DIRECTORY/ORDERSFOSITION DXO: 

14-Tiec-77 

RT11SJ.SYS 67 19-Nov-79 BUILD .MAC 100 O6~-Ser-79 

0X »SYS 3 06-Ser-79 SYSMAC.MAC 41 19-Nov-79 

MYF ROG. MAC 36F 12-Oct-79 TH MAC 25 27-Nov-77 

SWAF .SYS 25 o08-DTec-?? VTMAC «MAC 7 19-Nov-79 

RFUNCT.SYS 4 19-Nov-79 TT 2SYS 2 19-Nov-79 

10 Filesy 304 Blocks 

180 Free blocks 
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»-DIRECTORY/ORDERSSIZE DX0; 

14-Dtec-79 

TT SYS 2 19-Nov-79? SWAF .SYS 25 O5-Tec-79? 

[ix »SYS 3 06-Ser-79 MYFROG.MAC S6F 12-Oct-79 

RFUNCT.SYS 4 19-Nov-79 SYSMAC.MAC 41 19-Nov-79 

YVTIMAC .MAC F 19-Nov-79 RTL1SIJ.S7Y5 6? 19-Nov~-?7? 

TM »MAC 29 27-Nov-79 BUILD .MAC 106 04-Ser-79 
10 Files: 306 Blocks 

180 Free blocks 

~UIRECTORY/ORDERS TYPE Dxo?: 

14-Dec-79 
BUILD .MAC 100 06-Ser-79 UX SYS 3 06-Ser-79 
MYPROG.MAC 36P 12-Oct-79 RFUNCT.SYS 4 19-Nov-79 
SYSMAC. MAC 41 19-Nov-79 RTL1iSJ.SYS 67 19-Nov-79 
TH »MAC 25 27-Nov-79 SWAP SYS 25 0S-Dec-79 
VTMAC .MAC 7 19-Nov-79 TT .SYS 2 19-Nov-79 
10 Files: 306 Elocks 
i860 Free blocks 

/OUTPUT:filespec Use this option to specify a device and file name for 
the output listing file. Normally, the directory listing appears on the console 
terminal. If you omit the file type for the listing file, the system uses .DIR. 

/OWNER:[nnn,nnn] Use this option with /DOS to specify a user identi- 
fication code (UIC). Note that the square brackets are part of the UIC; you 
must type them. 

{POSITION Use this option to list the file sequence numbers of files stored 
on a magtape. See /COLUMNS:n for a sample listing. 

/PRINTER Use this option to print the directory listing on the line 
printer. The default output device is the terminal. Note that the (PRINTER 
option does not use the QUEUE program to queue the directory listing. 

/REVERSE This option lists a directory in the reverse order of the sort 
you specify with /ALPHABETIZE, /ORDER, or /SORT. The following exam- 
ple sorts the directory of DXO: and lists it in reverse order by size. 

-QIRECTORY/ORDER:{SIZE/REVERSE [X03 

14-Dec-79 
BUILD .MAC i600 04-Ser-79 TM »MAC PR S7-Nav-79 

RT11iSJ,S5YS 67 19-Nov-79 YVTMAC .MAC 7 19-Nov-79 
SYSMAC.MAC 41 19-Nov-79? RFUNCT.SYS 4 19-Nov-7? 
MYFROG.MAC S36P 12-Oct-7? Dx °SYS 3 06-Ser-7? 
SWAP SYS 25 O5-Tec-7°9 TT »SYS 2 19-Nov-79 
10 Filess 304 Blocks 

180 Free blocks 

/SINCE[date] This option lists a directory of all files on a specified device 
that were created on or after a specified date. The following command lists 
only those files on DK: that were created on or after 13 August 1977. 
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*DIRECTORY/SINCES 13° AUGi 79 
14-Tlec-79 

KT11SJ.5YS 67P 14-Aug-79 RTLIIFE.SYS SOF 02-Ser-79 

RTLIBL.SYS &3F 19-Aus-79 nx «SYS SFP o10-Ser-79 

SWAF .SYS 25F O2-Ser-79 TT 2875 oF 15-Ser-7? 

SIFF .SAV 14 O2-Ser-79 

7? Files: i154 Blocks 

332 Free blocks 

/SORTI:category] This option sorts the directory of a device according to 
the category you specify. It is the same as /ORDER[:category]. 

ISTARTi{:nj Use this option with the /BADBLOCKS option to specify the 
starting block, and optionally the last block if you use /END:n, of the bad 
block scan. The argument 7 represents a block number in decimal. If youdo 

not supply a value with /START, the system scans from the first block on the 
volume. If you do not specify /END:n, the system scans to the end of the 
volume. 

SUMMARY This option lists a summary of the device directory. The 
summary lists the number of files in each segment and the number of seg- 
ments in use on the volume you specify. The /SUMMARY option does not 

list the segments in numerical order, only the order in which they are linked 
on the volume. The following example lists the summary of the directory for 
device DK:. 

*DIRECTORY/SUMMARY 
14-Nov-79 

44 Files in sedment 1 

44 Files in sesmernt 4 

37 Files in segment 2 

34 Files in seement 5 

in
l 38 Files in segment 

16 Available segments: Soin use 

199 Filess 3647 Blocks 

1115 Free blocks 

[TERMINAL This option lists directory information on the console termi- 
nal. This is the default operation. 

[TOPS Use this option to list the directory of a DECtape that is in DEC- 
system—10 format. The only other options valid with /TOPS are /BRIEF and 
/FAST. 

/VERIFY Use this option with the /BADBLOCKS option to read a bad 
block, write to it, and read it again. If the system can not read the block, it 

reports a hard error. If the block recovers, it reports a soft error. This pro- 
cedure does not destroy data already on the volume. 

Use this option only when necessary; DIGITAL does not guarantee the 
integrity of the data recovered from a soft bad block error. 
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/VOLUMEID[:ONLY] Use /VOLUMEID to print the volume ID and 
owner name along with the directory listing of the storage volume. If you 
include the optional argument, ONLY, the system prints only the volume ID 
and owner name. 

The following example displays the volume ID of volume DK1: 

*TIRECTORY/VOLUMEID xi: 
14~-Dec-79 
Volume If} BACKUF?2 

Owner Mares 

SWAP .SYS 25F 19-Nov-79 RTILISJI.SYS &7F 19-Nov-79 

RTL1IFB.SYS SOF 19-Nov-79 RTILBL.SYS &4P 19-Nov-79 

TT SYS 2FP 19-Nov-79 nt »SYS 3FOOL9-Nov-7? 

DP 2SYS SF 19-Nov-79 nx -SYS 3F 19-Nayv-?9 
Ly »SYS 4FP 19-Nov-79 RF 2SYS SF L9-Nov-7F 

RK ~SYS SF 19-Nov-79 DL ~35Y5 4F 19-Nov-79? 

12 Filess 271 Blocks 

215 Free blocks 

[WAIT Use with the /BADBLOCKS option when you want the system to 

initiate a bad block scan but to pause for you to mount the input volume. 
This option is particularly useful if you have a single-disk system. When you 
use this option, and the system volume is mounted, the system initiates the 
operation you specify, then prints Mount input volume in <device>; Con- 

tinue?. The prompt <device> represents the device into which you mount 
the volume. Mount your input volume and type Y, followed by a carriage 
return. 

The following sample performs a bad block scan on an RKO5 disk. 

DIRECTORY/WAIT/BADBLOCKS RKO? 

Mount input volume in RKO! Comtinue? y 

?RQUF-I-No bad blocks detected RKO? 

Mount system volume im RKO? Comtinue? y 
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DUMP 

The DUMP command can print on the terminal or line printer, or write toa 
file all or any part of a file in octal words, octal bytes, ASCII characters, 
and/or Radix—50 characters. It is particularly useful for examining direc- 
tories and files that contain binary data. 

— = 

DUMP f jGUTPUT-iiiespec FALLOCATE:sizei i i SP ) fiiespec 
| PRINTER j VS 
TERMINAL 

NO} ASCII 
IBYTES 
IGNORE 
IONLY:block 
IRAD5O 
VSTART:block] [/END:block] 
WORDS 

In the command syntax shown above, filespec represents the device or file 
you want to examine. If you do not specify an output file, the listing prints 
on the line printer. If you do not specify a file type for an output file, the sys- 
tem uses .DMP. You can specify the entire command on one line, or you can 
rely on the system to prompt you for information. The DUMP command 
prompt is Device or file?. 

Notice that some of the options (/ONLY, /START, and /END) accept a block 
number as an argument. Remember that all block numbers are in octal, and 
that the first block of a device or file is block 0. To specify a decimal block 
number, follow the number with a decimal point. If you are dumping a file, 
the block numbers you specify are relative to the beginning of that file. If 
you are dumping a device, the block numbers are the absolute (physical) 
block numbers on that device. 

The system handles operations involving magtape and cassette differently 
from operations involving random-access devices. If you dump an RT-11 
file-structured tape and specify only a device name in the file specification, 
the system reads only as far as the logical end-of-tape. Logical end-of-tape is 
indicated by an end-of-file label (EOF1) followed by two tape marks. For 
non-file-structured tape, logical end-of-tape is indicated by two consecutive 
tape marks. If you dump a cassette and specify only the device name in the 
file specification, the results are unpredictable. For magtape dumps, tape 
mark messages appear in the output listing as the system encounters them 
on the tape. 

NOTE 

The DUMP operation does not print data from track 0 of 
diskettes. 

The following sections describe the options you can use with the DUMP com- 

mand. Following the options are some sample listings and an explanation of 
how to interpret them. 
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/ALLOCATE:size Use this option with /OUTPUT to reserve space on the 
device for the output listing file. The argument size represents the number 
of blocks of space to allocate. The meaningful range for this value is from 1 
to 32767. A value of -1 is a special case that creates the largest file possible 
on the device. 

/ASCII This option prints the ASCII equivalent of each octal word or byte 
that is dumped. A dot (.) represents characters that are not printable. This is 
the default operation. 

/NOASCII Use this option to suppress the ASCII output, which appears in 
the right hand column of the listing (or below the bytes if you have specified 
/BYTES). This allows the listing to fit in 72 columns. 

(BYTES Use this option to display information in octal bytes. The system 

does not display words unless you also use /WORDS. 

/END:block Use this option to specify an ending block number for the 
dump. The system dumps the device or file you specify, beginning with block 
0 (unless you use /START) and continuing until it dumps the block you spec- 
ify with /END. 

/FOREIGN Use this option to dump a magtape that is not RT-11 file- 

structured. 

AIGNORE Use this option to ignore errors that occur during a dump oper- 
ation. Use IGNORE if an input or output error occurred when you tried to 
perform a normal dump operation. 

/ONLY:block Use this option to dump only the block number you specify. 

/OUTPUT:filespec Use this option to specify a device and file name for 
the output listing file. Normally, the listing appears on the line printer. If 
you omit the file type for the listing file, the system uses .DMP. 

/PRINTER This option causes the output listing to appear on the line 
. 

2 . nnn tan eecgtan dao. MIWA. ¢ La. AAf.--1 printer. This is the aeiauit operation. 

/RAD50 This option prints the Radix—50 equivalent of each octal word 
that is dumped. 

/START:block Use this option to specify a starting block number for the 
dump. The system dumps the device or file, beginning at the block number 
you specify with /START and continuing to the end of the device or file 
(unless you use /END). 

[TERMINAL This option causes the output listing to appear on the con- 
sole terminal. Normally, the listing appears on the line printer. 

‘WORDS This option displays information in octal words. This is the 
default operation. 

The following command dumps block 1 of the file SYSMAC.MAC. The out- 
put listing, which shows octal bytes and their ASCII equivalent, is stored in 
file MACLIB.DMP. The PRINT command prints the contents of the file on 
the line printer. 
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+» DUMP /OUTPUT 2 MACLIB/BYTES/ONLY$1 SYSMAC.MAC 

*FRINT MACLIE. DMF 

SYsSYSMAC.MAC 

BLOCK NUMBER 

000/ 

020/ 

120 
P 
101 
A 
012 
s 

oi? iz w 

101 

040 
Ov001 

117 
8) 
165 

1u6 

040 

co
 

a
 

(tm
) 

on
 

O
M
 

br
 
H
e
e
 

Rw
 

Ih
 

et
 

Oo
 

oa
 

>
 

oO
 

Keyboard Commands 4—75



4-76 

In the printout above, the heading shows which file was dumped and which 
block of the file follows. The numbers in the leftmost column indicate the 
byte offset from the beginning of the block. Remember that these are all 
octal values, and that there are two bytes per word. The octal bytes that 
were dumped appear in the next eight columns. The ASCII equivalent of 
each octal byte appears underneath the byte. The system substitutes a dot (.) 

for nonprinting codes, such as those for control characters. 

The last example shows block 6 (the directory) of device RKO:. The output is 
in octal words with Radix—50 equivalents below each word. 

- DUMP /NOASCII/RAUSO/ONLY34 RKO: 

RKOs/N/X/036 
BLOCK NUMBER 00006 
000/ 000020 000002 000004 000000 000046 002000 075131 062000 

P B D 8 YX SWA P 

020/ 075273 000031 000000 027147 002000 071677 142302 075273 
Y GP9 YX RT1 1SJ SYS 

040/ 000103 000000 027147 002000 071677 141262 075273 000120 
: : B 

060/ 000000 027147 002000 071677 141034 075273 000100 000000 
GP9 YX RT1 1BL SYS AX 

100/ 027147 002000 100040 000000 075273 000002 000000 027147 
GP9 YX TT SYS B GP9 

120/ 002000 016040 000000 075273 000003 000000 027147 002000 
YX DT SYS Cc GP9 YX 

146/ 015600 000000 975273 000003 000000 027147 002000 016300 

DP SYS c GP9 YX DX 
160/ 000000 075273 000003 000000 027147 002000 016350 000000 

sYS c GP9 YX bY 
200/ 075273 000004 000000 027147 002000 070560 000000 075273 

SYS D GP9 YX RF SYS 
220/ 006003 000000 027147 002000 071076 000000 075273 000003 

Cc GP9 YX RK SYS Cc 
240/ 000000 027147 002000 015340 000000 075273 000004 vv0000 

GP9 YX DL SYS D 
260/ 027147 002000 015410 000000 075273 000005 000000 027147 

GP9 YX DM SYS E GP9 
300/ 002000 015770 000000 075273 000003 000000 027147 002000 

YX DS SYS Cc GP9 YX 
320/ 014640 000000 075273 000005 000000 027147 002000 040600 

DD sys E GP YX LP 
340/ 000000 075273 900002 000000 027147 002000 146770 000000 

SYS B GP9 XX LS 
360/ 075273 000002 000000 027147 002000 012620 000000 075273 

SYS 5 GP9 XX CR SYs 
400/ 000003 000000 027147 V02000 YUd2070 OLLOULVY 075273 GUUUII 

Cc GP9 YX MS SYS i 
420/ 000000 027547 002000 052150 014400 075273 000003 000000 

GwO XX MTH D sys Cc 
440/ 027147 002000 015173 052177 012445 000011 000000 027547 

GP9 YX DIS MT1 com I GwO 
460/ 002000 051520 014400 075273 000004 0N0000 027147 002000 

1X MMH D SYS D GPY YA 
500/ 015173 052200 012445 000010 G00000 027547 002000 052100 

Lis MT2 COM H GwO YX © MSH 
520/ 014400 075273 000004 000060 027147 002000 054540 000000 

D sys D GP9 YX No 
§40/ 075273 000002 000000 027147 002000 06217uU 000000 075273 

B GP9 YX PC S15 
560/ 000002 000000 027147 002000 062240 000000 075273 Y000G3 

b GP9 YX Pb SYS Cc 
600/ 000000 027147 OO200O 012740 vO00LD 075273 0000G5 000000 

GP9 YX CT SYS E 
620/ 027147 002000 006250 000000 075273 00007 000000 uz7147 

GP9 YX BA SYS G GP9 
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002000 

AB 
000000 

016130 
DUP 
050574 
MAT 
073376 
SAV 
000021 www 

Q 
000000 

027147 
GP9 

000000 

073376 

073376 
SAV 
000023 

s 
000000 

027147 
GP9 
002000 
YX 

042614 
KED 

000051 
AA 

000000 

027147 
GP9 
902000 

YX 
017751 
EDI 
000000 

000000 

027147 
GP9 
002000 
YX 

0752723 0 

SYS 
076400 
T 
073376 
SAV 
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GP9 
002000 
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The E (Examine) command prints in octal the contents of an address on the 
console terminal. 

E address [-addressj 

In the command syntax illustrated above, address represents an octal ad- 
dress that, when added to the relocation base value from the Base command, 

provides the actual address that the system examines. This command per- 
mits you to open specific locations in memory and inspect their contents. Itis 
most frequently used after a GET command to examine locations in a 
program. 

The Examine command accepts both word and byte addresses, but it always 

executes the command as though you specified a word address. (If you spec- 
ify an odd address, the system decreases it by one.) 

If you specify more than one address (in the form address1-address2), the 
sys- tem prints the contents of address! through address2, inclusive. The 
second address (address2) must always be greater than the first address. If 
you do not specify an address, the system prints the contents of relative 
location 0. ) 

Note that you cannot examine addresses outside the background. 

The following example prints the contents of location 1000, assuming the 
relocation base is 0. 

+E 1000 

127401 

The next command sets the relocation base to 1000. 

+B 1000 

The following command prints the contents of locations 2000 (offset of 1000 
from last B command) through 2005. 

2E 1001-1005 

127401 0074624 127400 
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EDIT 

The EDIT command invokes the text editor. 

ITECO fOUTPUT:filespec [/ALLOCATE:size] 

IKED ICREATE 
EDIT | IK52 | | IINSPECT || tilespec /ALLOCATE:size] 

The text editor, EDIT, is a program that creates or modifies ASCII files for 
use as input to programs such as the MACRO assembler or the FORTRAN 
compiler. The editor reads ASCII files from any input device, makes speci- 
fied changes, and writes the file on an output device. It also allows efficient 
use of VT11 or VS60 display hardware, if this is part of the system con- 
figuration (except in multi-terminal systems). 

You can aiso use the Keypad Editor (KED for VTi00 terminais, K5Z for 
VT52 terminals) as an alternative to EDIT. The Keypad Editor is restricted 
to the VT100 and VT52 terminals, however. You can invoke the Keypad 
Editor with the /KED or /K52 options described below. For more information 
on the Keypad Editor, see the PDP-11 Keypad Editor User’s Guide. 

NOTE 

You can use the SET EDIT command to set a default editor 
(EDIT, KED, or K52) so that when you issue the EDIT com- 

mand, you invoke that editor. The system defaults to the 

EDIT editor each time you bootstrap, however. For more 
details, see the SET EDIT command description. 

EDIT considers a file to be divided into logical units called pages. A page of 
text is generally 50-60 lines long (delimited by form feed characters) and 
corresponds approximately to a physical page of a program listing. EDIT 

reads one page of text at a time from the input file into its internal buffers 
where the page becomes available for editing. You can then use editing com- 
mands to: 

e Locate text to be changed 

e Execute and verify the changes 

e List an edited page on the console terminal 

@ Output a page of text to the output file 

In the command syntax illustrated above, filespec represents the file you 
wish to edit. You can enter the EDIT command on one line, or you can rely 
on the system to prompt you for information. If you do not supply a file speci- 
fication for the file to edit, the system prompts File?. If you do not specify any 
option with the EDIT command, the text editor performs the edit backup 
operation. To do this, it changes the name of the original file, giving it a file 
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type of .BAK when you finish making your editing changes. The actual file 
renaming occurs when you successfully exit from the editor. 

When you want to edit an existing file, the editor does not perform any I/O 
operation as a result of your command. You must issue the R command to 
the editor to read the first page of text and make it available for you to work 
on. The following example invokes EDIT, opens an existing file, and reads 
the first page of text: 

eEDIT MYFILE. TXT 

xR $$ 

When you issue an EDIT command, the system invokes the text editor. (You 
can use the SET EDIT command to set the default editor. If you do not use 

the SET EDIT command, the system assumes EDIT.SAV each time you 
issue the EDIT command. See the SET EDIT command for more informa- 
tion.) It is possible to receive an error or warning message as a result of the 
EDIT command. If, for example, the file you need to edit with EDIT does not 

exist on device DK:, the editor issues an error message and remains in con- 
trol. For example: 

+E IT/INSFPECT EXAMFS. TXT 

TEDNIT-F-File mot found 

K°CSS 

When a situation like this occurs, you can either issue another command 

directly to the text editor or enter CTRL/C followed by two ESCAPEs to 
return control to the monitor. 

NOTE 

To perform any edit operations on a protected file, you must 
disable the file’s protected status (see the RENAME com- 
mand description). 

The following sections describe the options you can use with the EDIT com- 
mand. A complete description of EDIT is contained in Chapter 5. 

/ALLOCATE:size_ Use this option with /OUTPUT or after the file specifi- 
cation to reserve space on the device for the output file. The argument size 
represents the number of blocks of space to allocate. The meaningful range 
for this value is from 1 to 32767. A value of -1 is a special case that creates 
the largest file possible on the device. 

/CREATE Use this option to build a new file. With EDIT you can also cre- 
ate a new file while you are working with the text editor by using the EDIT 
Write (EW) command, described in Chapter 5. The following example cre- 
ates a file called NEWFIL.TXT on device DK:, inserts one line of text, and 
then closes the file. 

-EDIT/CREATE NEWFIL. TXT 
XITHIS TS A NEW FTF. 

$h 
KEX$$ 
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To create a file with /KED or /K52, see the PDP-11 Keypad Editor User’s 
Guide. 

/EXECUTE:filespec Use this option with /TECO to execute the TECO 
commands contained in the file you specify with /EXECUTE. 

AINNSPECT Use this option to open a file for reading. This option does not 
create any new output files. You can also open a file for inspection while you 
are working with the EDIT by using the Edit Read (ER) command, which is 
explained in Chapter 5. 

The following command opens an existing file for inspection, lists its con- 
tents, and then exits. 

-EDIT/INSPECT NEWFIL. TXT 

¥RSS 
X/LS$ 
THIS IS A NEW FILE. 

K°C#S 

/KED This option invokes the Keypad Editor (KED). For more informa- 
tion on the Keypad Editor, see the PDP-11 Keypad Editor User’s Guide. Use 
/KED only if you are using a VT100 terminal. 

/K52 This option invokes the Keypad Editor. Use /K52 only if you are 
using a VT52 terminal. For more information on the Keypad Editor, see the 
PDP-11 Keypad Editor User’s Guide. 

/OUTPUT:filespec This option directs the text you edit to the file you 
specify, leaving the input file unchanged. You can also write text to an out- 
put file while you are working with EDIT by using the Edit Write (HW) com- 
mand, explained in Chapter 5. The following command reads file 
ORIG.TXT, and writes the edited text to file CHANGE.TXT. 

sEDIT/OUTFUTSCHANGE.TXT ORIG. TXT 
* 

/TECO This option invokes the TECO editor. (TECO is not supported by 
DIGITAL. It is distributed on the RT-11 kit for the convenience of those cus- 

tomers who normally order TECO from the DECUS Program Library) For 
more information on TECO see the PDP-11 TECO User’s Guide. 
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EXECUTE 

The EXECUTE command invokes one or more language processors to 
assemble or compile the files you specify. It also links object modules and 

initiates execution of the resultant program. 

EXECUTE IEXECUTE [-filespec] {/ALLOCATE:size] filespec | /LIBRARY 
ILIST [:filespec] [/ALLOCATE:size] IPASS:1 
IMAP [-filespec] [/ALLOCATE:size]{/WIDE] 
lOBJECT [:filespec} (/ALLOCATE:size] 

IBOTTOM:n 

IDEBUG [-filespec] 

ILINKLIBRARY [:filespec] 

AINO] RUN 

 /DIBOL 
— {ALPHABETIZE 
ICROSSREFERENCE 
INO] LINENUMBERS 
IONDEBUG 

|_ NO} WARNINGS 
IFORTRAN 
[~ ICODE:type 

IDIAGNOSE 
/EXTEND 
IHEADER 
N4 

4 INO] LINENUMBERS > 
fONDEBUG 
ANO] OPTIMIZE [:type] 
IRECORD: length 
ISHOW [:value] 
ISTATISTICS 
NG] SWAP 
TUNITS:n 
INO] VECTORS 

__ WARNINGS 

IMACRO 

| }CROSSREFERENCE [-typef. . .:type]] ] 
IDISABLE:value [. . .:value] 

ENABLE:value [. . .:value] 

__ INO] SHOW:value | 
a —_ 

In the command line shown above, filespecs represents one or more files to be 
included in the assembly. The default file types for the output files are LST 
for listing files, .MAP for load map files, .OBJ for object files, and .SAV for 

memory image files. The defaults for input files depend on the language 
processor involved. These defaults include .MAC for MACRO files, .FOR for 
FORTRAN files, and .DBL for DIBOL files. 

To compile (or assemble) multiple source files into a single object file, sepa- 
rate the files by plus (+) signs in the command line. Unless you specify oth- 
erwise, the system creates an object file with the same name as the first 

input file and gives it an .OBJ file type. 

To compile multiple files in independent compilations, separate the files by 
commas (,) in the command line. This generates a corresponding object file 
for each set of input files. The system then links together all the object files 
and creates a single executable file. You can combine up to six files for a 
compilation producing a single object file. You can specify the entire EXE- 
CUTE command as one line, or you can rely on the system to prompt you for 

information. The EXECUTE command prompt is Files?. 

Keyboard Commands



There are several ways to establish which language processor the EXE- 

CUTE command invokes: 

1. Specify a language-name option, such as /MACRO, to invoke the 
MACRO assembler. 

2. Omit the language-name option and explicitly specify the file type for 
the source files. The EXECUTE command then invokes the language 
processor that corresponds to that file type. Specifying the file 
SOURCE.MAC, for example, invokes the MACRO assembler. 

3. Let the system choose a file type of .MAC, .DBL, or .FOR for the source 

file you name. The handler for the device you specify must be loaded. If 
you specify DX1:A, and the DX handler is loaded, the system searches 
for source files AJMAC and A.DBL, in that order. If it finds one of these 

files, the system invokes the corresponding language processor. If it can- 
not find one of these files, or if the device handler associated with the 

input file is not resident, the system assumes a file type of .FOR and 

invokes the FORTRAN compiler. 

If the language processor selected as a result of this procedure described 
above is not on the system device (SY:), the system issues an error 
message. 

Language options are position-dependent. That is, they have different 
meanings depending on where you place them in the command line. Options 
that qualify a command name apply across the entire command string. 
Options that follow a file specification apply only to the file (or group of files 
separated by plus signs) that they follow in the command string. 

The following sections describe the options you can use with the EXECUTE 
command. 

/ALLOCATE:size Use this option with /EXECUTE, /LIST, /MAP, or 
(OBJECT to reserve space on the device for the output file. The areument 
AVIDI DU 1 LO reserve spate Ul Lie UOVvITCe UF Lie UULPUE illic. LHe ALR UILLICIIL 

size represents the number of blocks of space to allocate. The meaningful 
range for this value is from 1 to 32767..A value of -1 is a special case that 
creates the largest file possible on the device. 

/ALPHABETIZE Use this option with /DIBOL to alphabetize the entries 
in the symbol table listing. This is useful for program maintenance and 
debugging. 

/BOTTOM:n Use this option to specify the lowest address to be used by 
the relocatable code in the load module. The argument n represents a six- 
digit, unsigned, even octal number. If you do not use this option, the system 
positions the load module so that the lowest address is location 1000 (octal). 
This option is invalid for foreground links. 

ICODE:type Use this option with /FORTRAN to produce object code that 
is designed for a particular hardware configuration. The argument type rep- 
resents a three-letter abbreviation for the type of code to be produced. The 
valid values are: EAE, EIS, FIS, and THR. See the RT-11/RSTS/E FOR- 
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TRAN IV User’s Guide for a complete description of the types of code and 
their function. 

/CROSSREFERENCE|:typel...:type]] Use this option with /MACRO or 
/DIBOL to generate a symbol cross-reference section in the listing. This 
information is useful for program maintenance and debugging. Note that 
the system does not generate a listing by default. You must also specify 
/LIST in the command line to get a cross-reference listing. 

With MACRO this option takes an optional argument. The argument type 
represents a one-character code that indicates which sections of the cross- 
reference listing the assembler should include. Table 4-10 summarizes the 

valid arguments and their meaning. 

/DEBUG[:filespec] Use this option to link ODT (on-line debugging tech- 
nique, described in Chapter 21) with your program to help you debug it. If 
you supply the name of another debugging program, the system links the 
debugger you specify with your program. The debugger is always linked low 
in memory relative to your program. 

(DIAGNOSE Use this option with /FORTRAN to help analyze an internal 
compiler error. /DIAGNOSE expands the crash dump information to include 
internal compiler tables and buffers. Submit the diagnostic printout to DIG- 
ITAL with a software performance report (SPR) form. The information in 
the listing can help DIGITAL programmers locate the compiler error and 
correct it. 

/DIBOL This option invokes the DIBOL language processor to compile the 
associated files. 

/DISABLE:value[...:value] Use this option with /MACRO to specify a 
-DSABL directive. Table 4-11 summarizes the arguments and their mean- 
ing. See the PDP-11 MACRO Language Reference Manual for a description 
of the directive and a list of all legal values. 

/ENABLE:valuel...:value} Use this option with /MACRO to specify an 
.ENABL directive. Table 4-11 summarizes the arguments and their mean- 
ing. See the PDP-11 MACRO Language Reference Manual for a description 
af tha directive and a list of all lacal values, 
WL the WA4a veux 

/EXECUTE[:filespec] Use this option to specify a file name or device for 
the executable file. Because the EXECUTE command creates executable 
files by default, the following two commands have the same meaning: 

‘EXECUTE MYFROG 

*EXECUTE/EXECUTE MYFROG 

Both commands link MYPROG.OBJ and produce MYPROG.SAV as a 
result. The /EXECUTE option has different meanings when it follows the 
command and when it follows the file specification. The following command 

eta ty rawr ~+ 

creates an executabie file called PROGI.SAV on device RK1:. 

*EXECUTE/EXECUTESRKI? PROGL» PROG 
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The next command creates an executable file called MYPROG.SAV on 

device DK:. 

»-EXECUTE RTN1*RTN2sMYPROG/EXECUTE 

{EXTEND Use this option with /FORTRAN to change the right margin 
for source input lines from column 72 to column 80. 

/FORTRAN This option invokes the FORTRAN language processor to 
compile the associated files. 

{HEADER Use this option with /FORTRAN to include in the printout a 
list of options currently in effect. 

Al4 Use this option with /FORTRAN to allocate two words for the default 
integer data type (FORTRAN uses only one-word integers) so that it takes 
the same physical space as real variables. 

/LIBRARY Use this option with /MACRO to identify the file the option 
qualifies as a macro library file. Use it only after a library file specification 
in the command line. The MACRO assembier ijooks first to the library asso- 
ciated with the most recent /LIBRARY option to satisfy references (made 
with the .MCALL directive) from MACRO programs. It then looks to any 
libraries you specified earlier in the command line, and it looks last to 
SYSMAC.SML. 

In the example below, the two files AFFOR and B.FOR are compiled to- 
gether, producing B.OBJ and B.LST. The MACRO assembler assembles 
C.MAC, satisfying .MCALL references from MYLIB.MAC and SYS- 
MAC.SML. It produces C.OBJ and C.LST. The system then links B.OBJ and 
C.OBJ together, resolving undefined references from SYSLIB.OBJ, and pro- 
duces the executable file BSAV. Finally, the system loads and executes 
B.SAV. 

/LINENUMBERS Use this option with /DIBOL or /FORTRAN to include 
internal sequence numbers in the executable program. These are especially 
useful in debugging programs. This is the default operation. 

/INOLINENUMBERS Use this option with /DIBOL or /FORTRAN to sup- 
press the generation of internal sequence numbers in the executable pro- 
gram. This produces a smaller program and optimizes execution speed. Use 
this option to compile only those programs that are already debugged; other- 
wise the line numbers in DIBOL or FORTRAN error messages are difficult 
to interpret. 

/LINKLIBRARY:filespec Use this option to include the library file name 
you specify as an object module library during the linking operation. Repeat 
the option if you need to specify more than one library file. 

/LIST[:filespec] You must specify this option to produce a compilation or 
assembly listing. The /LIST option has different meanings depending on 
where you put it in the command line. 
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If you specify /LIST without filespec in the list of options that immediately 
follows the command name, the system generates a listing that prints on the 
line printer. If you follow /LIST with a device name, the system creates a 
listing file on that device. If the device is a file-structured device, the system 
stores the listing file on that device, assigning it the same name as the input 
file with a .LST file type. The following command produces a listing on the 
terminal: 

s-EXECUTE/LISTITT A-«FOR 

The next command creates a listing file called A.LST on RK3:. 

JEXECUTE/LISTIRK3! A.MAC 

If the /LIST option contains a name and file type to override the default of 
.LST, the system generates a listing file with that name. The following com- 
mand, for example, compiles A.FOR and B.FOR together, producing files 
A.OBJ and FILE1.OUT on device DK:. It then links A.OBJ (using SYS- 
LIB.OBJ as needed) and produces A.SAV. 

s~EXECUTE/NORLUN/FORTRAN/SLISTIFILEL. QUT AtB 

Another way to specify /LIST is to type it after the file specification to which 
it applies. To produce a listing file with the same name as a particular input 
file, you can use a command similar to this one: 

.EXECUTE/DIBOL AtB/LISTIRK3! 

The command shown above compiles A.DBL and B.DBL together, producing 
files DK:A.OBJ and RK3:B.LST. It then links A.OBJ (using SYSLIB.OBJ as 
needed) and produces DK:A.SAV. If you specify a file name on a /LIST 
option following a file specification in the command line, it has the same 
meaning as when it follows the command. The following two commands 
have the same results: 

«EXECUTE/MACRO A/LISTIEB 

s-EXECUTE/MACRO/LISTIB A 

Remember that file options apply only to the file (or group of files that are 
separated by plus signs) that they follow in the command string. For 
example: 

-EXECUTE/NORUN A. MAC/LIST?B.FOR 

This command compiles A.MAC, producing A.OBJ and A.LST. It also com- 
piles B.FOR, producing B.OBJ. However, it does not produce any listing file 
for the compilation of B.FOR. Finally, the system links A.OBJ and B.OBJ 
together, producing A.SAV. 

/MACRO This option invokes the MACRO assembler to assemble associ- 

ated files. 

/MAPI:filespec] You must specify this option to produce a load map after 
a link operation. The /MAP option has different meanings depending on 
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where you put it in the command line. It follows the same general rules out- 
lined above for /LIST. 

/OBJECTI;filespec] Use this option to specify a file name or device for the 
object file. Because the EXECUTE command creates object files by default, 

the foliowing two commands have the same meaning: 

*+EXECUTE/FORTRAN A 

*EXECUTE/FORTRAN/OBJECT A 

BULL UVLIELILLAaLLUD VULIpPLIS yao Ve G 

/OBJECT option functions like the /LIST option; i 
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As a command option, /OBJECT applies across the entire command string. 
The following command, for example, assembles A.MAC and B.MAC sepa- 
rately, creating object files ALOBJ and B.OBJ on RK1:. 

*EXECUTE/OBJECTIRK1i? A.MAC*B.MAC 

Use /OBJECT as a file option to create an object file with a specific name or 
destination. The following command compiles A.DBL and B.DBL together, 
creating files B.LST, B.OBJ, and B.SAV. 

*EXECUTE/DIBOL AtB/LIST/OBJECT/EXECUTE 

/ONDEBUG Use this option with /DIBOL to include a symbol table in the 
object file. You can then use a debugging program to find and correct errors 

in the object file. 

Use /ONDEBUG with /FORTRAN to include debug lines (those that have a 
D in column one) in the compilation. You do not, therefore, have to edit the 

file to include these lines in the compilation or to logically remove them. 
You can include messages, flags, and conditional branches to help you trace 

wmMaw mengram avarnitinn and find ann 
PlUpi alli CACULULLUL AlIU 111 ail OLiul. 

/OPTIMIZE:type Use this option with /FORTRAN to enable certain 
options that optimize object code for various conditions. The argument type 
represents the three-letter code for the type of optimization to be enabled. 
Table 4-4 summarizes the codes and their meaning. This option is not avail- 
able with version 2.5 of the FORTRAN compiler. 

/NOOPTIMIZE:type Use this option with /FORTRAN to disable certain 
options that optimize object code for various conditions. The argument type 
represents the three-letter code for the type of optimization to be disabled. 
Table 4-4 summarizes the codes and their meaning. This option is not avail- 
able with version 2.5 of the FORTRAN compiler. 

/PASS:1 Use this option with /MACRO on a prefix macro file to process 
that file only during pass 1 of the assembly. This option is useful when you 
assemble a source program together with a prefix file that contains only 
macro definitions, since these do not need to be redefined in pass 2 of the 
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assembly. The following command assembles a prefix file and a source file 
together, producing files PROG1.0BJ, PROG1.LST, and PROGI.SAV. 

*EXECUTE/NORUN/MACRO PREF IX/PASS3 14FROGI/LIST/OBJECT/EXECUTE 

/RECORD:length Use this option with /FORTRAN to override the 

default record length of 132 characters for ASCII sequential formatted input 
and output. The meaningful range for length is from 4 to 4095. 

/RUN Use this option to initiate execution of your program if there are no 
errors in the compilation or the link. This is the default operation. Do not 
use /RUN with any option that requires a response from the terminal. 

/NORUN Use this option to suppress execution of your program. The sys- 
tem performs only the compilation and the link. 

/SHOWI:value] Use this option with /FORTRAN to control FORTRAN 
listing format. The argument value represents a code that indicates which 
listings the compiler is to produce. Table 4-5 summarizes the codes and 
their meaning. 

Use this option with /MACRO to specify any MACRO .LIST directive. Table 

4-12 summarizes the valid arguments and their meaning. The PDP-11 
MACRO Language Reference Manual explains how to use these directives. 

/NOSHOW:value Use this option with /MACRO to specify any MACRO 
.NLIST directive. Table 4-12 summarizes the valid arguments and their 
meaning. The PDP—11 MACRO Language Reference Manual explains how 
to use these directives. 

ISTATISTICS Use this option with /FORTRAN to include compilation 
statistics, such as amount of memory used, amount of time elapsed, and 

length of the symbol table. 

ISWAP Use this option with /FORTRAN to permit the USR (user service 
routine) to swap over the FORTRAN program in memory. This is the default 
operation. 

INOSWAP Use this option with FORTRAN to keep the USR resident dur- 
ing execution of a FORTRAN program. This may be necessary if the FOR- 
TRAN program uses some of the RT—11 System subroutine library calls (see 

the RT-11 Programmer’s Reference Manual). If the program frequently 
updates or creates a large number of different files, making the USR resi- 
dent can improve program execution. However, the cost for making the USR 
resident is 2K words of memory. 

/UNITS:n Use this option with /FORTRAN to override the default number 
of logical units (6) to be open at one time. The maximum vaiue you can spec- 
ify for n is 16. 

‘VECTORS This option directs FORTRAN to use tables to access multi- 
dimensional arrays. This is the default mode of operation. 

/INOVECTORS This option directs FORTRAN to use multiplication oper- 
a én nannce mu alts dink nen cit nmnes!] awwsnure 

ations LU aLlUltss l ultiaimensionai ail ays. 
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[WARNINGS Use this option to include warning messages in DIBOL or 
FORTRAN compiler diagnostic error messages. These messages call certain 
conditions to your attention but do not interfere with the compilation. This 
is the default operation for DIBOL. 

/INOWARNINGS Use this option with /DIBOL to suppress warning mes- 
sages during compilation. These messages are for your information only; 
they do not affect the compilation. This is the default operation for 
FORTRAN. 

{WIDE U Te 

mally, the listing is s wide enough for three Global Value columns, which j is 
suitable for a page with 7 2 or 80 columns. The /WIDE option produces a list- 
ing that is six Global Value columns wide, or 132 columns. 

~~ with NA 
ras ibn /ivas 
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FORMAT 

The FORMAT command formats disks and diskettes, and verifies any disk, 
diskette, DECtape, or DECtape I. 

FORMAT | /PATTERN [value] device 
ANO] QUERY 
ISINGLEDENSITY 
VERIFY [ONLY] 
WAIT 

In the command syntax described above, device represents the storage vol- 
ume you wish to format and/or verify. Although you can verify any disk or 
DECtape, the formatting process is valid only for the disks and diskettes 
listed below. 

RX01-RX02 
RK05 
RP02-RPO3 
RK06-RK07 

When the system formats a volume, it writes headers for each block in the 

volume. The header of a block contains data the device controller must use 
to transfer data to and from that block. Using the FORMAT command to for- 
mat a storage volume makes that volume usable to the RT—11 operating sys- 
tem. Formatting is advisable under the following circumstances: 

@ when you receive a new RK05 disk from DIGITAL 

@ when you wish to format an RX02 double density diskette to single den- 
sity, and vice versa 

@ when you wish to eliminate bad blocks (though formatting does not guar- 
antee the elimination of every bad block, formatting can reduce the 
number of bad blocks) 

When the system verifies a volume, it writes a 16-bit pattern on each block 
in the volume, and then reads each pattern. When the system is unable to 
write and read a pattern, it reports a bad block. The verification process is 
similar to the bad block scan (see INITIALIZE), except that verification is a 
data-destructive process. That is, whereas bad block scanning only reads 
data from each block on a volume, verifying both writes and reads data, 
destroying any data previously existing on the volume. Because the veri- 
fication process reads and writes data, it can be more effective than a bad 
block scan in establishing the validity of data contained in a block. Veri- 
fying also makes sure that the previous formatting operation was. 
successful. 

NOTE 

You can format a diskette (RX01 or RX02) only when you 
have mounted the diskette in a doubie density diskette 
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drive unit (DY). Unless you use the /SINGLEDENSITY 

option, the system will format both single and double den- 
sity diskettes in double density format. If you attempt to 
format a diskette in a single density drive unit (DX), the 
system will print an error message. 

When you format an RK06 or RKO7 disk, the system lists the block numbers 
of all the bad blocks in the manufacturer’s bad block table and in the soft- 

ware bad block table. 

The options you can use with the FORMAT command follow. 

/PATTERNI:value] Use this option with /VERIFY[:ONLY] to. specify 
which 16-bit patterns you want the system to use when it verifies the vol- 

ume. The optional argument value represents an octal integer in the range 0 
to 377 that denotes which of eight patterns you want used. The /P:n option in 
Chapter 18 provides a complete description of the patterns you can specify 
with /PATTERN[:value]. As the system uses each pattern, it prints at the 
terminal which pattern it is using. 

The command line that follows verifies an RK05 disk with the 16-bit pat- 
terns denoted by the value 25. 

»FORMAT/VERIFY/FATTERNi 25 RKO? 

RKO? /FORMAT-Are you sure? ¥ 

PFORMAT-I-Formatting complete 
FATTERN #5 

FATTERN #3 

FATTERN #1 

PFORMAT-I-Verification commelete 

If you do not supply a value with /PATTERN, the system uses pattern #8. 

/QUERY Use this option when you want the system to print a con- 
firmation message before it performs formatting or verification. This is the 
default setting. 

INOQUERY Use this option if you do not want the system to print a con- 
firmation message before it performs formatting or verification. When you 
use this option in the FORMAT command line, the system prints only the 
pattern numbers it uses if it performs verification and the informational 
messages indicating the formatting or verification is complete. The default 
setting is /QUERY. 

ISINGLEDENSITY Use this option to format an RX02 double density 
diskette in single density format. The following example uses the /SINGLE- 
DENSITY option to format an RX02 in drive unit 1 as a single density 
diskette. 

~FORMAT/SINGLEDENSITY DY1? 

DY1I:/FORMAT-Are wou sure? 7 

?FORMAT~I-Formattins complete 

/VERIFY[:ONLY] Use this option when you want to verify a volume fol- 
lowing formatting. Use the optional argument, :ONLY, when you want the 
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system to only verify a volume. (Note that although you can format only a 

limited variety of storage volumes, you can verify any disk, diskette, DEC- 

tape, or DECtape II.) When you use /VERIFY, the system first formats the 
specified volume, and then writes a bit pattern to each block on the volume. 
Next, the system reads each pattern. After the verification process is com- 
plete, the system prints at the terminal the block number of each bad block 
it found. 

The example that follows uses /VERIFY to format and verify an RK05 disk 
in drive unit 2. 

+ FORMAT/VERTFY RK2? 

RK23/FORMAT~Are vou sure? Y 

?PFORMAT~I-Formatting comelete 

FATTERN #8 

?FORMAT-I-Verification comrlete 

The next example uses /VERIFY:ONLY to only verify an RX01 diskette in 
drive unit 0. 

»FORMAT/VERTFY ONLY OXO? 

UXO: /VERIFY-Are vou sure? Y 

FATTERN #8 

?PFORMAT-~I-Verification comelete 

[WAIT Use this option to pause before formatting begins in order to sub- 
stitute a second volume for the volume you specify in the command line. The 
/WAIT option is useful for single drive systems. After the system accepts 
your command line, it pauses while you exchange volumes. Type a Y fol- 
lowed by a carriage return when you have exchanged volumes and are ready 
for formatting to begin. When formatting completes, the system pauses 
again while you replace the system volume. Type a Y followed by a carriage 
return after you have remounted the system volume to terminate the for- 
matting operation. 

The following exampie uses the /WAIT option to format an RK05 disk. 

+ FORMNAT/WALT RKO? 

RKO? /FORMAT-Are wou sure? ¥ 

Insert volume vou wish to format. CONTINUE CY/N)? Y 

/FORMAT~-I-Formatting come lete 

rerlace orisinal volume, CONTINUE CY /ND? 7 
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FORTRAN 

The FORTRAN command invokes the FORTRAN IV compiler to compile 
one or more source programs. 

— — 

FORTRAN ILIST [:filespec] (/[ALLOCATE:sizej ( SP } filespecs 
{INO] OBJECT [-filespec] [[ALLOCATE:size] 

ICODE:type 
IDIAGNOSE 
{EXTEND 
(HEADER 
na 

NO] LINENUMBERS 
iONDEBUG 
AINO] OPTIMIZE [-type] 
/RECORD:length 
ISHOW [:value] 

ISTATISTICS 
fAINO] SWAP 
IUNITS:n 

ANNO] VECTORS 
IWARNINGS 

L_ ; —_ 

You can enter the FORTRAN command as one line, or you can rely on the 
system to prompt you for information. The FORTRAN command prompt is 
Files? for the input specification. 

In the command syntax illustrated above, filespecs represents one or more 
files to be included in the compilation. If you omit a file type for an input file, 
the system assumes .FOR. Output default file types are .LST for listing files 
and .OBJ for object files. To compile multiple source files into a single object 
file, separate the files with plus (+) signs in the command line. Unless you 
specify otherwise, the system creates an object file with the same name as 

the first input file and gives it an .OBJ file type. To compile multiple files in 
independent compilations, separate the files with commas (,) in the com- 
mand line. This generates a corresponding object file for each set of input 
files. 

Language options are position-dependent — that is, they have different 
meanings depending on where you place them in the command line. Options 
that qualify a command name apply across the entire command string. 
Options that follow a file specification apply only to the file (or group of files 
separated by plus signs) that they follow in the command string. 

The RT-11/RSTS/E FORTRAN IV User’s Guide contains detailed informa- 
tion about using FORTRAN. The following sections describe the options you 
can use with the FORTRAN command. 

/ALLOCATE:size Use this option with /LIST or /OBJECT to reserve 
space on a device for the output file. The argument size represents the num- 
ber of blocks of space to allocate. The meaningful range for this value is from 
1 to 32767. A value of —1 is a special case that creates the largest file possible 
on the device. 
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/CODE:type_ Use this option to produce object code that is designed for a 
particular hardware configuration. The argument type represents a three- 
letter abbreviation for the type of code to be produced. The legal values are: 
EAE, EIS, FIS, and THR. See the RT-11/RSTS/E FORTRAN IV User’s 

Guide for a complete description of the types of code and their function. 

/DIAGNOSE Use this option to help analyze an internal compiler error. 
/DIAGNOSE expands the crash dump information to include internal com- 
piler tables and buffers. Submit the diagnostic printout to DIGITAL with a 
software performance report (SPR) form. The information in the listing can 
help DIGITAL programmers locate the compiler error and correct it. 

/EXTEND Use this option to change the right margin for source input 
lines from column 72 to column 80. 

/HEADER This option includes in the printout a list of options that are 
currently in effect. 

14 Use this option to allocate two words for the default integer data type 
(FORTRAN uses one-word integers) so that it takes the same physical space 
as real variables. 

/LINENUMBERS Use this option to include internal sequence numbers 
in the executable program. These are especially useful in debugging a FOR- 
TRAN program. They identify the FORTRAN statements that cause run- 
time diagnostic error messages. This is the default operation. 

/INOLINENUMBERS This option suppresses the generation of internal 

sequence numbers in the executable program. This produces a smaller pro- 
gram and optimizes execution speed. Use this option to compile only those 
programs that are already debugged; otherwise the line numbers in FOR- 
TRAN error messages are replaced by question marks and the messages are 
difficult to interpret. 

/LISTI:filespec] You must specify this option to produce a FORTRAN 
compilation listing. The /LIST option has different meanings depending on 

where you place it in the command line. 

The /LIST option produces a listing on the line printer when /LIST follows 
the command name. For example, the following command line produces a 
line printer listing after compiling a FORTRAN source file: 

+FORTRAN/LIST MYPROG<RET> 

When the /LIST option follows the file specification, it produces a listing file. 
For example, the following command line produces the listing file 
DK:MYPROG.LST after compiling a FORTRAN source file: 

+FORTRAN MYPROG/LIST<RET? 

If you specify /LIST without a file specification in the list of options that 
immediately follows the command name, the FORTRAN compiler generates 
a listing that prints on the line printer. If you follow /LIST with a device 

name, the system creates a listing file on that device. If the device is a file- 
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structured device, the system stores the listing file on that device, assigning 
it the same name as the input file with a .LST file type. The following com- 
mand produces a listing on the terminal: 

sFORTRAN/LISTi TT? A 

The next command creates a listing file called A.LST on RK3:. 

«FORTRAN/LISTIRK3! A 

If the /LIST option contains a name and file type to override the default of 
.LST, the system generates a listing file with that name. The following com- 

mand, for example, compiles A.FOR and B.FOR together, producing files 

A.OBJ and FILE1.OUT on device DK:. 

-FORTRAN/LISTiFILEL.OUT At+E 

Another way to specify /LIST is to type it after the file specification to which 
it applies. To produce a listing file with the same name as a particular input 
file, you can use a command similar to this one: 

sFORTRAN AtB/LISTIRKS? 

The above command compiles A.FOR and B.FOR together, producing files 
DK:A.OBJ and RK3:B.LST. If you specify a file name on a /LIST option fol- 
lowing a file specification in the command line, it has the same meaning as 
when it follows the command. The following two commands have the same 

results: 

.FORTRAN A/LISTIE 

.FORTRAN/LISTIB A 

Both the above commands generate A.OBJ and B.LST as output files. 

Remember that file options apply only to the file (or group of files that are 
separated by plus signs) that they follow in the command string. For 

example: 

“FORTRAN A/LIST +E 

This command compiles A.FOR, producing A.OBJ and A.LST. It also com- 
piles B.FOR, producing B.OBJ. However, it does not produce any listing file 
for the compilation of B.FOR. 

/OBJECT|:filespec] Use this option to specify a file name or device for the 
object file. Because FORTRAN creates object files by default, the following 
two commands have the same meaning: 

sFORTRAN A 

~FORTRAN/OBJECT A 

Both commands compile A.FOR and produce A.OBJ as output. The 
/OBJECT option functions like the /LIST option; it can be either a command 
or a file qualifier. 

Keyboard Commands 4-95



4—96 

As a command option, /OBJECT applies across the entire command string. 
The following command, for example, compiles A.FOR and B.FOR sepa- 
rately, creating object files ACOBJ and B.OBJ on RK1:. 

-FORTRAN/OBJECTIRKLI? Avy 

Use /OBJECT as a file option to create an object file with a specific name or 
destination. The following command compiles A.FOR and B.FOR together, 
creating files B.LST and B.OBJ. 

eFORTRAN AtB/LIST/OBJECT 

/NOOBJECT Use this option to suppress creation of an object file. As a 
command option, /NOOBJECT suppresses all object files; as a file option, it 
suppresses only the object file produced by compilation of the related input 
files. In this command, for example, the system compiles A.FOR and B.FOR 
together, producing files A.OBJ and B.LST. It also compiles C.FOR and pro- 
duces C.LST, but does not produce C.OBuJ. 

«FORTRAN AtB/LIST»C/NOORJECT/LIST 

/ONDEBUG Use this option to include debug lines (those that have a D in 
column one) in the compilation. You do not, therefore, have to edit the file to 
include these lines in the compilation or to logically remove them. This 
option is useful in debugging a program. You can include messages, flags, 
and conditional branches to help you trace program execution and find an 
error. 

/OPTIMIZE:type Use this option to enable certain options that optimize 
object code for various conditions. The argument type represents the three- 
letter code for the type of optimization to be enabled. Table 4—4 summarizes 
the codes and their meaning. 

Table 44: Optimization Codes 

Code| Meaning 

BND | Global register bindings for inline code generation 

CSE | Common subexpression elimination 

SPD | Optimization for speed of execution, as opposed to minimal program size 

STR | Strength reduction optimization 

This option is not available with version 2.5 of the FORTRAN compiler. 

/NOOPTIMIZE:type Use this option to disable certain options that opti- 
mize object code for various conditions. The argument type represents the 
three-letter code for the type of optimization to be disabled. Table 4—4 sum- 
marizes the codes and their meaning. This option is not available with ver- 
sion 2.5 of the FORTRAN compiler. 

/RECORD:length Use this option to override the default record length of, 
usually 132, characters for ASCII, sequentially formatted input and output. 
The meaningful range for length is from 4 to 4095. 
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/SHOW[:value] Use this option to control FORTRAN listing output. The 
argument value represents a code that indicates which listings the compiler 
is to produce. Table 4—5 summarizes the codes and their meaning. You can 
combine options by specifying the sum of their numeric codes. For example: 

/SHOW:7 

or 

/SHOW:ALL 

The two options shown above have the same meaning. If you specify no code, 
the default value is 3, a combination of SRC and MAP. 

Table 4-5: FORTRAN Listing Codes 

Code Listing Content 

0 Diagnostics only 

1 or SRC Source program and diagnostics 

2 or MAP Storage map and diagnostics 

3 Diagnostics, source program, and storage map 

4or COD Generated code and diagnostics 

7 or ALL Diagnostics, source program, storage map, and generated code 

STATISTICS Use this option to include compilation statistics in the list- 
ing, such as amount of memory used, amount of time elapsed, and length of 
the symbol table. 

ISWAP Use this option to permit the USR (user service routine) to swap 
over the FORTRAN program in memory. This is the default operation. 

/NOSWAP. This option keeps the USR resident during execution of a 

FORTRAN program. This may be necessary if the FORTRAN program uses 
some of the RT-11 system subroutine library calls (see Chapter 4 of the 
RT-11 Programmer’s Reference Manual). If the program frequently updates 
or creates a large number of different files, making the USR resident can 
improve program execution. However, the cost for making the USR resident 

is 2K words of memory. 

/UNITS:n Use this option to override the default number of logical units 
(6) to be open at one time. The maximum value you can specify for n is 16. 

‘VECTORS This option directs FORTRAN to use tables to access multi- 
dimensional arrays. This is the default mode of operation. 

/NOVECTORS This option directs FORTRAN to use multiplication oper- 
ations to access multidimensional arrays. 

[WARNINGS Use this option to include warning messages in FORTRAN 
compiler diagnostic error messages. These messages call certain conditions 
to your attention, but do not interfere with the compilation. A warning mes- 
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sage prints, for example, if you change an index within a DO loop, or if you 
specify a variable name longer than six characters. 

INOWARNINGS Use this option to exclude warning messages in FOR- 
TRAN compiler diagnostic error messages. This is the default setting. 
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FRUN 

The FRUN command initiates foreground jobs. The default file type is .REL. 

FRUN ( SP ) filespec [ IBUFFER:n 
IPAUSE 
ITERMINAL:n 

| INAME:jobname 

In the command syntax illustrated above, filespec represents the program to 
execute. Because this command runs a foreground job, it is valid for the FB 
and XM monitors only. 

If a foreground job is active when you issue the FRUN command, an error 
message prints on the terminal. You can run only one foreground job at a 
time. If a terminated foreground job is occupying memory, the system 
reclaims that region for your program. Then, if the system finds your pro- 
gram and if your program fits in the available memory, execution begins. 

The following sections describe the options you can use with FRUN. Note 
that the option must follow the file specification in the command line. 

Note that you can use the FRUN command to run a virtual foreground job, 
and that you can use FRUN to run a virtual .SAV file in the foreground 
under the XM monitor. 

/BUFFER:n Use this option to reserve more space in memory than the 
actual program size. The argument n represents, in octal, the number of 
words of memory to allocate. You must use this option to execute a FOR- 
TRAN foreground job. If you use /BUFFER for a virtual job linked with the 
IN 7 /V option (or /XM), the system ignores /BUFFER because it has already pro- 
vided a buffer in extended memory. 

The following formula determines the space needed to run a FORTRAN pro- 
gram as a foreground job. 

n = [1/2[504 + (83*N) + (R-136) + A*512)]] 

where: 

A represents the number of files open at one time. If you are using 
double buffering, multiply A by 2. 

N_ represents the number of channels (logical unit numbers) 

R_ represents the maximum record length. The default is 136 
characters. 

This formula must be modified for certain System Subroutine Library (SYS- 

LIB) functions. 

Keyboard Commands 4-99



4-100 

The IQSET function requires the formula to include additional space for 
queue elements (qcount) as follows: 

n = [1/2[504 + (83*N) + (R-136) + A*512]]+[10*qcount] 

The ICDFN function requires the formula to include additional space for the 
integer number of channels (num) as follows: 

n = [1/2[504 + (33*N) + (R-136) + A*512)]+ [6*num] 

The INTSET function requires the formula to include additional space for 
the number of INTSET calls issued in the program as follows: 

vn = [1/2[504 + (83*N) + (R-136) + A*512]] + [25*INTSET] 

Any functions, including INTSET, that invoke completion routines must 
include 64(decimal) words plus the number of words needed to allocate the 

second record buffer (default is 68(decimal) words). The length of the record 
buffer is controlled by the /RECORD option to the FORTRAN compiler. If 
the /RECORD option is not used, the allocation in the formula must be 
136(decimal) bytes, or the length that was set at FORTRAN installation 
time. This modifies the formula as follows: 

n = [1/2[504 + (83*N) + (R-136) + A*512]]+[64+ R/2] 

If the (BUFFER option does not allocate enough space in the foreground on 
the initial call to a completion routine, the following message appears: 

TERR Or NON-FORTRAN error call 

This message also appears if there is not enough free memory for the back- 
ground job or if a completion routine in the single-job monitor is activated 
during another completion routine. In the latter case, the job aborts; you 
should use the FB monitor to run multiple active completion routines. 

/PAUSE Use this option to help you debug a program. When you type the 
carriage return at the end of the command string, the system prints the load 

address of your program and waits. You can examine or modify the program 
(by using ODT, described in Chapter 21) before starting execution. You 
must use the RESUME command to start the foreground job. The following 
command loads the program DEMOSP.REL, prints the load address, and 

waits for a RESUME command to begin execution. 

*FRUN DEMOSF /F 
Loaded et 1272764 

*RESUME 

/TERMINAL:n This option is meaningful only in a multi-terminal sys- 
tem. Use it to assign a terminal to interact with the foreground job. The 
argument n represents a terminal logical unit number. If you do not use this 
option, the foreground job shares the console terminal with the background 
job. By assigning a different terminal to interact with the foreground job, 
you eliminate the need for the foreground and background jobs to share the 
console terminal. Note that the original console terminal still interacts with 

Keyboard Commands



the background job and with the keyboard monitor, unless you use the SET 

TT:CONSOL command to change this. 

/NAME:name Use this option to assign a logical name to the foreground 
job. This option is valid only on a monitor that has system job support, a spe- 
cial feature enabled by the system generation process. 
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GET 

The GET command loads a memory image file into memory. 

GET filespec 

In the command syntax shown above, filespec represents the memory image 
file to be loaded. The default file type is SAV. Note that magtape and cas- 
sette are not block-replaceable devices and therefore are not permitted with 
the GET command. Use the GET command for a background job only. You 
cannot use GET on a virtual program that executes under the XM monitor. 
The GET command is useful when you need to modify or debug a program. 
You can use GET with the Base, Deposit, Examine, and START commands 

to test changes. Use the SAVE command to make these changes permanent. 
You can combine programs by issuing multiple GET commands, as the fol- 
lowing example shows. This example loads a program, DEMOSP.SAV, loads 
ODT.SAV (on-line debugging technique, described in Chapter 21), and 
starts the program using the address of ODT’s entry point. 

«GET DEMOSF 

«GET OUT 

eSTART 

ONT YVO1.04 
x 

If more than one program requires the same locations in memory, the pro- 
gram you load later overlays the previous program. Note that you cannot 
use GET to load overlay segments of a program; it can load only the root. If 
the file you need to load resides on a device other than the system device, the 

system automatically loads that device handler into memory when you issue 

the GET command. This prevents problems that occur if you use the START 
command and your program is overlaid. 
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GT 

The GT command enables or disables the VT11 or VS60 display hardware. 

When you issue the GT OFF command, you disable the display hardware. 

The printing console terminal then becomes the device that prints output 
from the system. 

When you issue the GT ON command, the display screen replaces the print- 
ing console terminal. The display screen offers some advantages over the 
printing terminal: (1) it is quieter than a printing terminal, (2) it is faster 

than a printing terminal, (3) it does not require a supply of paper, and (4) it 
is the device for which EDIT’s immediate mode is intended. The display 
screen can speed up the editing process (see Chapter 5 for information on 
how to use the text editor). You can use CTRL/A, CTRL/S, CTRL/E, and 

CTRL/Q to control scrolling. These commands are explained in Chapter 3. 

Note that RT-11 does not permit you to use display hardware (with GT ON) 

if you have multi-terminal support (enabled by a user-generated monitor) or 
if you have an 8K configuration. You cannot use GT ON or GT OFF when a 
foreground or system job is active; this causes the system to print an error 

message. Issue the GT ON command before you begin execution of the fore- 
ground job. ODT (on-line debugging technique, described in Chapter 21) is 

the only system program that cannot use the display screen. Its output 
always appears on the console terminal. You can use VDT, a variant of 
ODT, because it can interact with the display hardware. 

NOTE 

If an indirect command file issues a GT ON command, part 
of the command may echo on the terminal and the rest may 
echo on the graphics screen. Also, if you type the GT ON 
command, followed by CTRL/E, the initial line on the ter- 
minal overprints when you type GT OFF. 

The following options control the number of lines that appear on the screen 
and position the first line vertically. 

/Lin Use this option to change the number of lines of text that display on 
the screen. Table 4—6 shows the valid range for the argument n in decimal. 
If you do not use this option the system determines the screen size and auto- 
matically assigns the largest valid value. 
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/Tzn_ Use this option to change the top position of the scroll display. Table 
4—6 shows the valid range for the argument n in decimal. If you do not use 
this option, the system determines the screen size and automatically assigns 
the largest valid value. 

Table 46: Display Screen Values 

Screen Size | Lines Top Position 

12-inch 1-31 1-744 

17-inch 1-40 1—1000 (or larger) 
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HELP 

The HELP command lists information related to RT-11 commands to help 
you remember command syntax, options, and so on, when you are at the 

console. 

(mei Q——— | IPRINTER option 

In the command syntax shown above, topic represents a subject about which 
you need information. In the help file supplied with RT-—11, the topics are 
the keyboard monitor commands. The subtopic represents a category within 
a topic. In the RT-11 help file, the subtopics are SYNTAX, SEMANTICS, 
OPTIONS, and EXAMPLES. The item represents one member of the sub- 
topic group. You can specify more than one item in the command line if you 
separate the items by colons (:). If you type HELP followed by a carriage 
return, the system lists information on the HELP command. 

The HELP command permits you to access the HELP text file. The help file 
distributed with RT-11 contains information about the keyboard monitor 
commands and how to use them. However, the concept of the help file is a 
general one. That is, you can create your own help file to supply quick refer- 
ence material on any subject. For information on how to change the HELP 
text file, see the RT—11 Installation and System Generation Guide. There are 
only two options you can use with the HELP command. They are /PRINTER 
and /TERMINAL. 

/PRINTER Use this option to list information on the line printer. 

/TERMINAL This option lists information on the console terminal. This 
is the default operation. 

The following examples all make use of the standard RT-11 help file. 

The following command lists all the topics for which assistance is available. 

+ HELF * 

APL Invokes the AFL lansuase interrereter 

ASSIGN Associates a losdical device name with a ehusical device 

EB Sets s relocation base 
+ 

+ 

+ 
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The next command lists all the information about the DATE command. 

»~HELF DATE 

LATE Sets or displays the curremt system date 

SYNTAX 

DATEL dd-mmm-yvad 

SEMANTICS 

All rmumeric values gare decimal? mmm is the first three 
characters of the name of the month 

OF TIONS 
None 

EXAMPLES 
DATE 12-MAY~-79 

The next command lists all the options that are valid with the DIRECTORY 

command. 

eHELF DIRECTORY OPTIONS 

OPTIONS 
ALLOCATEisize 

Use with /OUTFUT to reserve srace for the outrut listings 

file 

ALPHARETIZE 
Sorts the directory in aglrhabetical order by file name 

and tyre 

The next command lists information about the /BRIEF option for the 
DIRECTORY command. : 

»HELF DIRECTORY OF TIONS: BRIEF 

BRIEF 

Lists only file names and file tyres af files: Same 3s 

/FAST 

The following command lists information about the DIRECTORY command 
options that begin with B. 

,~HELP DIRECTORY/E 

BADBLOCKS 

Scens the device for bad blocks and tyres their octal 

number 

BEFORE Cate d 

Lists the files created before the date you srecify 

BEGIN 
Lists the directory, starting with the file you srecify 

BLOCKS 
- Lists the starting block mumbers of the files 

ERIEF 

Lists only file names and file tyres of files? same as 

“/FAST 
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INITIALIZE 

Use the INITIALIZE command to clear and initialize a device directory. 

INITIALIZE [7DOS [[NOJQUERY] 7 device 

INTERCHANGE [/[NOJQUERY] 

IFILE:filespec 
‘INO] QUERY 
IVOLUMEID [:ONLY] 
ISEGMENTS:n 
REPLACE [:RETAINI 
iBADBLOCKS 
WAIT 

| /RESTORE 

In the command syntax illustrated above, device represents the volume you 
need to initialize. The initialize operation must always be the first operation 
you perform on a new volume after you receive it, formatted, from the manu- 
facturer. If the volume is not formatted, use the FORMAT command (see the 

FORMAT command description) to format the volume. The INITIALIZE 
command destroys any data that may already exist on a device. After you 

use the INITIALIZE command, there are no files in the directory. If you use 
the INITIALIZE command with no options, the system simply initializes the 
device directory. You can enter the INITIALIZE command as one line, or 
you can rely on the system to prompt you for the name of the device with 

Device?. The following sections describe the options you can use with 
INITIALIZE and give some examples of their use. 

The default number of directory segments for RT—11 directory structured 
volumes is listed in Table 4—7. If any default is too small for your needs, see 
the RT-11 Installation and System Generation Guide for details on chang- 
ing this default directory size. 

If the volume you are initializing has protected files, the system always 
prints a confirmation message as in the following example. 

»+INIT RKO? 

RKO? /Initializes Are vou sure? Y <RET= 

Volume contains rrotected filess Are vou sure? Y <“RET> 

/BADBLOCKS[:RET] Use this option to scan a volume (disk or DECtape) 
for bad blocks and write .BAD files over them. For each bad block the system 
encounters on the volume, it creates a file called FILE.BAD to cover it. After 

the volume is initialized and the scan completed, the directory consists of 
only FILE.BAD entries to cover the bad blocks. This procedure ensures that 
the system will not attempt to access these bad blocks during routine oper- 
ations. If the system finds a bad block in either the boot block or the volume 
directory, it prints an error message and the volume is not usable. DIGITAL 
recommends that you use the DIRECTORY/BADBLOCKS command after 

using the INITIALIZE/BADBLOCKS command so that you can find out 
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where the bad blocks are, if any. The following command initializes volume 
RK1: and scans for bad blocks. 

«+ INITIALIZE/BADBLOCKS RK1? 

RKIit/Initisalizer Are your sure? Y 

If you use /BADBLOCKS:RET, the system will retain through initialization 
all files with a .BAD file type that it finds on the volume, giving them the 
name FILE.BAD. The system does not do a bad block scan. The advantage in 
using :RET is that initializing takes less time. Note that some volumes sup- 
port bad block replacement; DIGITAL recommends you use the 
/REPLACE[:RET] option instead of /BADBLOCKS|:RET] for these volumes 
when scanning for bad blocks. 

/DOS Use this option to initialize a DECtape for DOS—11 format. 

/FILE:filespec Use this option to initialize a magtape and create a boot- 
able tape. For filespec, substitute dev: MBOOT.BOT. This file is distributed 
‘with RT-11 for this purpose only. Consult the RT—11 Installation and Sys- 
tem Generation Guide for more information. The following example creates 
a bootable magtape. 

» INITIALIZE/FILE:MBOOT.BOT MTO? 

IAINTERCHANGE Use this option to initialize a diskette for interchange 
format. The following example initializes DX1: in interchange format. 

+ INITIALIZE/ INTERCHANGE DX1? 

OXL:/Init Are you sure? Y 

/QUERY This option prompts you for confirmation before it initializes a 
device. Respond by typing a Y followed by a carriage return to initiate exe- 
cution of the command. The system interprets a response beginning with 
any other character to mean NO. /QUERY is the default operation. 

/NOQUERY Use this option to suppress the confirmation message the 
system prints before it proceeds with the initialization. 

/REPLACE[RET] If you have an RK06, RKO7, RLO1, or RLO2 disk, 
use this ontion to sean a disk for bad blocks. If the system finds any had 
blocks, it creates a replacement table so that routine operations access good 
blocks instead of bad ones. Thus, the disk appears to have only good blocks. 
Note, though, that accessing this replacement table slows response time for 
routine input and output operations. With /REPLACE, you have the option 
of deciding which bad blocks you want replaced if there is a replacement 
table overflow. The RK06s and RKO7s support up to 32 bad blocks in the 
replacement table; the RLO1s and RLO2s support up to 10. 

With an RKO6 or RKO7 disk, the system can replace only those bad blocks 
that generate a bad sector error (BSE). Of the blocks the system cannot 
replace, the system can report a bad block as being hard or soft. If you use 
/VERIFY with /REPLACE and the system stili cannot use the biock, the sys- 

tem reports a hard bad block. If the system can use the block, it reports a soft 
had block 
MaM wliveh,. 
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With an RLO1 or RLO2 disk, the system can replace any kind of bad block. 

When you use /REPLACE, the system prints a list of replaceable bad blocks 
as in the following sample: 

« INITIALIZE/REPLACE DLO: 

Block Tyre 

030722 12754. Rerlaceable 

115044 394462. Rerlaceable 

133617 46991. Rerlaceable 

136175 48253. Rerlaceable 

136277 4989319. Rerlaceable 

1346401 48385. Rerlaceanhle 
140405 49413. Rerlacesable 

146252 52394. Rerlaceable 
DUP-I-Bad blocks detected &. 

If there is a replacement table overflow, the system prompts you to indicate 
which blocks you want replaced as follows: 

TTUP—-W-Reslacement table overflow 

Tyre <RETSs OF or mnnonm CARET?) 

Rerlace block # 

nnnnnn represents the octal number of the block you want the system to 
replace. 

After you enter a block number, the system responds by repeating the 
Replace block # prompt. If you type a 0 at any time you do not want any 
more blocks replaced, prompting ends and any blocks not placed in the 
replacement table are marked as FILE.BAD. 

If you enter a carriage return at any time, the system places all bad blocks 
you have not entered into the replacement table, starting with the first on 
the disk, until the table is full. The system assigns the name FILE.BAD to 
anv remaini ad hlacks and nromntineg ends 
any remaining bad blocks and prompting enas. 

If you use /NOQUERY with /REPLACE, and there is a replacement table 
overflow, the effect will be as if you had entered a carriage return in 
response to the first Replace block # prompt. 

If you use :RET with /REPLACE, the system initializes the volume and 
retains the bad block replacement table (and FILE.BAD files) created by the 
previous /REPLACE command. 

Note that if the monitor file resides on a block that contains a bad sector 
error (BSE) and you are doing bad block replacement, a boot error results 
when you attempt to bootstrap the system. In this case, move the monitor. 
Use the DIRECTORY/BADBLOCKS/FILES command to determine which 
files reside on bad blocks. 

/RESTORE Use this option to uninitialize a volume. That is, you can use 
this option to restore the directory and files that were present on the volume 
prior to the previous initialization. You can use /RESTORE only if no files 
have been transferred to the volume since the last time it was initialized. 
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The /RESTORE option does not restore the boot blocks; so if you use 
/RESTORE to restore a previously bootable volume, use the COPY/BOOT 
command to make the volume bootable again. 

/SEGMENTS:n Use this option if you need to initialize a disk and also 
change the number of directory segments. The number of segments in the 
directory establishes the number of files that can be stored on a device. The 
system allows a maximum of 72 files per directory segment, and 31 directory 
segments per device. The argument n represents the number of directory 
segments. The valid range for n is from 1 to 31 (decimal). Table 4—7 shows 
the default values of n for standard RT—11 devices. 

Table 4—7: Default Directory Sizes 

Size (decimal) of 
Device Directory in Segments 

RK 16 
DD 1 
DT 1 
RF 4 
DS 4 
DP 31 
DX 1 
DM "31 
DY 4 
DL 16 
PD 1 

/VOLUMEID[:ONLY] Use /VOLUMEID to write a volume identification 
on a device when you initialize it. This identification consists of a volume ID 
(up to 12 characters long for a block-replaceable device, up to 6 characters 
long for magtape) and an owner name (up to 12 characters long for a block- 
POpradCCamie GOvic’, up oO au Ciaracuers 10g 10r Magvape;y, 2110 10u0Winge 

example initializes device RK1: and writes a volume identification on it. 

-INITIALTZE/UOLUMFTN RKI: 

RK1It/Initislizes Are you sure? ¥ 

Volume ID? FORTRAN VOL. 

Owner? Marey 

Use /VOLUMEID:ONLY to write a new volume identification on a device 
without reinitializing the device. You cannot change the volume ID of a 
magtape or cassette without initializing the entire tape. 

{WAIT The/WAIT option is useful if you have a single-disk system. When 
you use this option to initialize a volume, the system begins the procedure 
but then pauses and waits for you to mount the volume you want to 
initialize. When the system pauses, it prints the following prompt at the 
terminal: 

Mount inmeut volume in <device>s Comtbirnue? 
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<device> is the name of the device into which you mount the volume to be 

initialized. After you have mounted the input volume, type Y followed by a 
carriage return. After the system completes the initialization process, it 
prints the following message prompting you to mount the system volume: 

Mount system volume in <device>? Continue? 

After you mount the system volume, type Y followed by a carriage return. 
When you use /WAIT, make sure that DUP is on the system volume. 
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INSTALL 

The INSTALL command installs the device you specify into the system. 

INSTALL device [,. . .device] 

In the command syntax shown above, device represents the name of the 
device to be installed. The INSTALL command accepts no options. It allows 
you to install into the system tables a device that was not installed into the 
system when it was bootstrapped. (A device handler must exist in the sys- 
tem tables before you can use that device.) The device occupies the first 
avaiiabie device slot. Using the INSTALL command does not change the 
monitor disk image; it only modifies the system tables of the monitor that is 
currently in memory. 

You can enter the command on one line, or you can rely on the system to 
prompt you for information. The INSTALL command prompt is Device?. 

When you specify a device name, the system searches the system device for 
the corresponding device handler file. For SJ and FB systems, if LP: is to be 
installed, the INSTALL command searches for the file SY:LP.SYS. For XM 
systems, INSTALL searches for SY:LPX.SYS. The INSTALL command does 
not allow a device handler built for a different configuration of the system to 
be installed in a given system. Note that you cannot install the device 
names SY, DK, or BA. 

To permanently install a device, include the INSTALL command in the 
standard, system startup indirect command file. This file is invoked auto- 
matically when you boot the system. The INSTALL command also allows 
you to configure a special system for a single session without having to 
reconfigure to revert to the standard device configuration. If there are no 
free device slots (use the SHOW DEVICES command to ascertain this), you 
must remove an existing device (with the REMOVE command) before you 
can install a new device. 

The following command installs the card reader into the system tables from 

the file CR.SYS. (The colon (:) that follows the device handler name is 
optional.) 

»INSTALL CR? 

The next example installs the line printer, the card reader, and DECtape. 

*INSTALL LP? sCR3 » DT? 
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LIBRARY 

The LIBRARY command lets you create, update, modify, list, and maintain 

library files. 

LIBRARY | _ /LIST [-filespec] {/ALLOCATE:size] 7 library [CsP) filespecs [{ Hered al 
{[NO] OBJECT [-filespec] [[ALLOCATE:size] 

ICREATE 

IEXTRACT 

INSERT 

IMACRO 
La Jd 

(DELETE 
iPROMPT 
(REMOVE 

— — 

In the command syntax illustrated above, library represents the library file 
name, and filespecs represents the input module file names. Separate the 
library file specification from the module file specifications with a space. 
Separate the module file specifications with commas. The system uses .LST 
as the defauit file type for iibrary directory listing files. It uses .OBJ as the 
default file type for object libraries and object input files, and .MAC for 
macro libraries and macro input files. Object libraries contain machine-level 
object modules, and macro libraries contain MACRO source modules. You 
cannot combine object modules with MACRO modules. The default oper- 
ation, if you do not specify an option, is /INSERT. If you do not specify a 

library file in the command line, the system prompts Library?. If you specify 
/CREATE, /INSERT, or /MACRO and omit the module file specification, the 

system prompts Files?. If you specify /EXTRACT, the system prompts File?. 
Note that no other option causes the File? or Files? prompt. ' 

The LIBRARY command can perform all the functions listed above on object 
library files. It can also create macro library files for use with the 
MACRO-11 assembler. A library file is a direct-access file (a file that has a 

directory) that contains one or more modules of the same type. The system 
organizes library files so the linker and MACRO-11 assembler can access 
them rapidly. Each library is a file that contains a library header, library 
directory, and one or more object modules. The object modules in a library 
file can be routines that are repeatedly used in a program, routines that are 
used by more than one program, or routines that are related and simply 
gathered together for convenience. An example of a typical object library file 
is the default system library, SYSLIB.OBJ, used by the linker. An example 
of a macro library file is SYSMAC.SML. 

You access object modules in a library file by making calls or references to 
their global symbols; you link the object modules with the program that uses 
them by using the LINK command to produce a single executable module. 
Each input file for an object library consists of one or more object modules, 
and is stored on a device under a specific file name and file type. Once you 
insert an object module into a library file, you no longer reference the mod- 
ule by the file name of which it was a part; reference it by its individual mod- 
ule name. For example, the input file FORT.OBJ may exist on DT2: and can 
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contain an object module called ABC. Once you insert the module into a 

library, reference only ABC, and not FORT.OBJ. 

The input files normally do not contain main programs but only sub- 
programs, functions, and subroutines. The library file must never contain a 
FORTRAN BLOCK DATA subprogram because there is no undefined global 
symbol to cause the linker to load it automatically. 

The following sections describe the LIBRARY command options and explain 
how to use them. The last section under this command describes the 
LIBRARY prompting sequence and order of execution for commands that 
combine two or more LIBRARY options. Chapter 12 contains more detailed 

information on object and macro libraries. 

/ALLOCATE:size Use this option only with /LIST or /OBJECT to reserve 
space on the device for the output file. The value size represents the number 
of blocks of space to allocate. The meaningful range for this value is from 1 
to 32767. A value of —1 is a special case that allocates the largest area avail- 
able on the device. 

The following example uses /ALLOCATE to create the object library 
MYLIB.OBJ from the object library MYFILE.OBJ. The argument, —1, is 
specified with /ALLOCATE. 

LIBRARY/OBJECTSMYLIB/ALLOCATE?-1 MYFILE 

/CREATE Use this option by itself to create an object library. Specify a 
library name followed by the file specifications for the modules that are to be 
included in that library. The following command creates a library called 
NEWLIB.OBJ from the modules contained in files FIRST.OBJ and 
SECOND.OBJ. 

*LIBRARY/CREATE NEWLIB FIRSTsSECOND 

/DELETE Use this option to delete an object module and all its associated 
a global symbols from the library. Specify the library name in the command 

line. The system prompts you for the names of the modules to delete. The 
prompt is: 

Module mame? 

Respond with the name of a module. (Be sure to specify a module name and 
not a global name.) Follow each module name with a carriage return. Enter 
a carriage return on a line by itself to terminate the list of module names. 
The following example deletes modules SGN and TAN from the library 
called NEWLIB.OBJ. 

»+LIBRARY/TELETE NEWLIB 

Module name? SGN 

Module mame? TAN 

Module name? 

/EXTRACT Use this option to extract an object module from a library and 
store it in a file with the same name as the module and a file type of .OBJ. 
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You cannot combine this option with any other option. The system prompts 
you for the name of the object module to be extracted. The prompt is: 

Global? 

if you specify a global name, the system extracts the entire module of which 
that global is a part. Follow each global name with a carriage return. Enter 
a carriage return on a line by itself to terminate the list of global symbols. 

The following example shows how to extract the module ATAN from the 
library called NEWLIB.OBJ and store it in file ATAN.OBJ on DX1:. 

+LIBRARY/EXTRACT 

Library? NEWLIB 

File ? DXLIATAN 

Global ? ATAN 
Global 7? 

/JINSERT Use this option to insert an object module into an existing 
library. Although you can insert object modules that have duplicate names, 
this practice is not recommended because of the difficulty involved in replac- 
ing or updating these modules. Note that /INSERT is the default operation. 
If you do not specify any option, insertion takes place. The following 
example inserts the modules contained in the files THIRD.OBJ and 
FOURTH.OB4 into the library called OLDLIB.OBJ. 

*LIBRARY/INSERT OLDLIB THIRDsFOURTH 

/LIST[:filespec] Use this option to obtain a directory listing of an object 
library. The following example obtains a directory listing of OLDLIB.OBJ 
on the termina! (the line printer is the default device). 

*LIBRARY/LIST3 TT? OLULIB 

The directory listing prints global symbol names. A plus sign (+) in the 
module column indicates a continued line. See Section 12.2.7 for a procedure 
to include module names in the directory listing. 

You can also use /LIST with other options (except /MACRO) to obtain a 
directory listing of an object library after you create or modify it. The follow- 

ing command, for example, inserts the modules contained in the files 
THIRD.OBJ and FOURTH.OBJ into the library called OLDLIB.OBJ; it 
then prints a directory listing of the library on the terminal. 

s-LIBRARY/INSERT/LIST!TT?£ OLDLIEB THIRD»FOURTH 

You cannot obtain a directory listing of a macro library. 

Make sure when you use /LIST with LIBRARY that you use it on the com- 

mand side of the command string, and not after the file specification. 

/MACRO Use this option to create a macro library. Note that this is the 
only valid function for a macro library. You can create a macro library, but 
you cannot list or modify it. To update a macro library, simply edit the 
ASCII text file and then reprocess the file with the LIBRARY/MACRO com- 
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mand. The following example creates a macro library called NEWLIB.MAC 
from the ASCII input file SYSMAC.MAC. 

*LIBRARY/MACRO/CREATE NEWLIE SYSMAC 

When you use /MACRO with LIBRARY, use it on the command side of the 
command string, and not after the file specification. 

/OBJECT|:filespec] The system creates object library files by default as a 

result of executing a LIBRARY command. When you modify an existing 
library, the system actually makes the changes to the library you specify, 
thus creating a new, updated library that it stores under the same name as 

the original library. Use this option to give a new name to the updated 
library file and preserve the original library. The following example creates 
a library called NEWLIB.OBJ, which consists of the library OLDLIB.OBJ 
plus the modules that are contained in files THIRD.OBJ and FOURTH.OBJ. 

*LIBRARY/INSERT/OBJECTSNEWLIB OLOLIB THIRD: FOURTH 

/NOOBJECT Use this option to suppress the creation of a new object 
library as a result of a LIBRARY command. 

{PROMPT Use this option to specify more than one line of input file speci- 
fications in a LIBRARY command. This option is valid with all other library 
functions except the /EXTRACT option. You must specify // as the last input 
in order to terminate the input list. Note that the file specifications you 
enter after typing the /PROMPT option must conform to Command String 
Interpreter conventions. The following example creates a macro library 
called MACLIB.MAC from seven input files. 

*LIBRARY/MACRO/FROMFT MACLIB Ar Hy Cy 0 

*EyFeG 

K// 

/REMOVE This option permits you to delete a specific global symbol from 
a library file’s directory. Since globals are deleted only from the directory 

(and not from the object module itself), all the globals that were previously 
deleted are restored whenever you update that library, unless you use 

/REMOVE again to delete them. This feature lets you recover a library if 

you have inadvertently deleted the wrong global. The system prompts you 
for the names of the global symbols to remove. The prompt is: 

Global? 

Respond with the name of a global symbol to be removed. Follow each global 

symbol with a carriage return. Enter a carriage return on a line by itself to 
terminate the list of global symbols. The following example deletes the glob- 
als GA, GB, GC, and GD from the library OLDLIB.OBJ. 

*LIBRARY/REMOVE OLDLIE 
Global? Ga 
Glohel? or 
Global? oc 
Global? op 
Global? 
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/REPLACE Use this option to replace modules in an existing object 
library with modules of the same name contained in the files you specify. 
The following example replaces a module called SQRT in the library 
MATHLB.OBJ with a new module, also called SQRT, from the file called 

MFUNCT.OBJ. 

sLIBRARY MATHLE MFUNCT/REPLACE 

Note that the /REPLACE option must follow each file specification that con- 
tains a module to be inserted into the library. Note also that you can use 

4 4 
mm iy «t8r WNArAY 2 aA cw sth a madniaial ann It nwa w Ainlat rey 

LANs villy WILL Ch ALIUULULLO LD), ALIU LID VOL A LEVLGAL LLiCT\D). 

/UPDATE This option combines the functions of /INSERT and 
/REPLACE. Specify it after each file specification to which it applies. If the 
modules in the input file already exist in the library, the system replaces 
those library modules. If the modules in the input file do not exist in the 
library, the system inserts them. The following example updates the library 
OLDLIB.OBJ. 

+LIBRARY OLDLIB FIRST/UPDATE »sSECOND/UPDATE 

. . 
to

 

Note that the /UPDATE option must follow each file specification to which it 
applies, and that you can use this option only with modules, not files. 

You can combine the LIBRARY options with the exceptions of /EXTRACT 
and /MACRO, which you cannot combine with most of the other functions. 

Table 4—8 lists the sequence in which the system executes the LIBRARY 

options and prompts you for additional information. 

Table 4-8: Execution and Prompting Sequence of 
LIBRARY Options 

Option Prompt 

/CREATE 
/DELETE Module name? 

/REMOVE Global? 
/UPDATE 
/REPLACE 
/INSERT 
/LIST 

The following example combines several options. 

LIBRARY/LIST3TT3 /REMOVE/INSERT NEWLIB LIB2/REPLACEsL IBS 
Global? S@RT 
Global? 

RT-11 LIBRARIAN V03.10 FRI 15-JUL~-79 00:08:37 

NEWLIE FRI iS-JUL-79 O0:3687235 

MODULE GLOBALS ° GLOBALS GLOBALS 

cas SIN 

DATAN TATAN? 

ATAN ATAN2 

ncos SIN 
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The command executes in the following sequence: 

1. 

2 

3. 

4 

Removes global SQRT from NEWLIB 

Replaces any duplicates of the modules in the file LIB2.0BJ 

Inserts the modules in the file LIB3.0BJ 

Lists the directory of NEWLIB.OBJ on the terminal 
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LINK 

The LINK command converts object modules into a format suitable for load- 
ing and execution. 

[— 7 
LINK INO] EXECUTE [:filespec] SP ) tilespecs 

IMAP [:filespec] [/[ALLOCATE:size] [AWIDE] 

ILDA 

IFOREGROUND [:stacksize] 
IFILLin 

4 

IBOTTOM:n 
IFILLin 
IRUN 
ISTACK [:n] 

/ALPHABETIZE 
{NO} BITMAP 
IBOUNDARY:value 

{DEBUG [:filespec} 

fEXTEND:n 
ANCLUDE 
ILIBRARY:filespec 
{LINKLIBRARY:filespec 
IPROMPT 
/ROUND:n 
ISLOWLY 
iSYMBOLTABLE 
TOP 
TRANSFER [:n] 
IXM 

The RT-11 system lets you separately assemble a main program and each of 
its subroutines without assigning an absolute load address at assembly 
time. The linker can then process the object modules of the main program 
and subroutines to relocate each object module and assign absolute 
addresses. It links the modules by correlating global symbols that are 
defined in one module and referenced in another, and it creates the initial 

control block for the linked program. The linker can also create an overlay 
structure (if you specify the /PROMPT option) and include the necessary 
run-time overlay handlers and tables. The linker searches libraries you 
specify to locate unresolved global symbols, and it automatically searches 
the default system subroutine library, SYSLIB.OBJ, to locate any remain- 

ing unresolved globals. Finally, the linker produces a load map (if you spec- 
ify /MAP) that shows the layout of the executable module. See Chapter 11 
for a more detailed explanation of the RT-11 linker. The linker also can pro- 
duce and STB file. 

In the command syntax illustrated above, filespecs represents the object 
modules to be linked. Each input module should be stored on a random- 
access device (disk, diskette, DECtape, or DECtape IID); the output device for 
the load map file can be any RT-11 device. The output for an .LDA file (if 
you specify /LDA) can also be any RT-11 device, even those that are not 
block replaceable, such as paper tape. 

The default file types are as follows: 

Load Module  : SAV,.RELV/FOREGROUND), .LDA(/LDA) 
Map Output : .MAP 
Object Module: OBJ 
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If you specify two or more files to be linked, separate the files by commas. 
The system creates an executable file with the same name as the first file in 
the input list (unless you use /EXECUTE to change it). 

The LINK command options and explanations of how to use them follow. 
Table 4-9 summarizes LINK prompting sequence for commands that com- 
bine two or more LINK options. 

Table 4-9: Prompting Sequence for LINK Options 

Option Prompt 

/TRANSFER Transfer symbol? 

STACK Stack symbol? 

/EXTEND:n Extend section? 

/BOUNDARY:value Boundary section? 

/ROUND:n Round section? 

/INCLUDE Library search? 

If you combine any of the options listed in Table 4-9, the system prompts 
you for information in the sequence shown in the table. Note that the 
Library search? prompt is always last. This is the only prompt that accepts 
more than one line as a response. For all the prompts, terminate your 
response with a carriage return. Terminate your list of responses to the 

Library search? prompt by typing an extra carriage return. Note that if the 
command lines are in an indirect file and the system encounters an end-of- 

file before all the prompting information has been supplied, it prints the 
prompt messages on the terminal. 

/ALLOCATE:size Use this option with /EXECUTE or /MAP to reserve 

space on the device for the output file. The argument size represents the 
number of blocks of space to allocate. The meaningful range for this value is 
from 1 to 32767. A value of —1 is a special case that creates the largest file 
possible on the device. When used with /EXECUTE, /ALLOCATE is valid 
only when you are generating a .REL or .LDA file. 

/AT DHARETTIZR Whan van uca thic antinn tha lnkear lets in tha laad 
ee ee eT awe wi) us ee eA ad ee es VP Vanes hd ws oe we Abs whe ae 2h455e 

map your program’s global symbols in alphabetical order. 

/BITMAP Use this option if you want the linker to create a memory usage 
bitmap. This is the default setting. 

/NOBITMAP Use this option if you do not want the linker to create a 
memory usage bitmap. This option is useful if you are preparing your pro- 
gram for ROM storage and its code lies between locations 360 and 377 
inclusive. /BITMAP is the default setting. 

/BOTTOM:n Use this option to specify the lowest address to be used by 
the relocatable code in the load module. The argument n represents a six- 
digit unsigned, even octal number. If you do not use this option, the linker 
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positions the load module so that the lowest address is location 1000 (octal). 
This option is invalid for foreground links. 

/BOUNDARY:value Use the /BOUNDARY option to start a specific pro- 
gram section on a particular address boundary. The system generates a 
whole number multiple of the value you specify for the starting address of 
the program section. The argument value must be a power of 2. The system 
extends the size of the previous program section to accommodate the new 
starting address for the specific section. When you have entered the com- 
plete LINK command, the system prompts you for the name of the section 

rhanAan at Awaaca teat! mana Tg hn nm 

wnose start ting addr cep you L41TCTU to modify. Lilv prompt i is: 

Boundary section? 

Respond with the appropriate program section name and terminate your 

response with a carriage return. 

/DEBUG[:filespec] Use this option to link ODT (on-line debugging tech- 
nique, described in Chapter 21) with your program to help you debug it. If 
you supply the name of another debugging program, the system links the 
debugger you specify with your program. The system links the debugger low 
in memory relative to your program. 

/EXECUTEI:filespec] Use this option to specify a file name or device for 
the executable file. Because the LINK command creates executable files by 
default, the following two commands have the same meaning: 

,LINK MYPROG 

»LINK/EXECUTE MYFROG 

Both commands link MYPROG.OBJ and produce MYPROG.SAV as a 
result. The /EXECUTE option has different meanings when it follows the 
command and when it follows the file specification. The following command 
creates an executable file called PROGI.SAV on device RK1:. 

»LINK/EXECUTE?RKI: FPROGL*sFROG2 

The next command creates an executable file called MYPROG.SAV on 

device DK:. 

LINK RTNisRTN2»MYPROG/EXECUTE 

/NOEXECUTE Use this option to suppress creation of an executable file. 

/EXTEND:n This option allows you to extend a program section to a spe- 
cific octal value n. The resultant program section size is equal to or greater 
than the value you specify, depending on the space the object code requires. 
When you have entered the complete LINK command, the system prompts 
you for the name of the program section you need to extend. The prompt is: 

Extend section? 

Respond with the appropriate program section name, and terminate your 

response with a carriage return. 
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/FILL:n_ Use this option to initialize unused locations in the load module 
and place a specific octal value n in those locations. Note that the linker 
automatically initializes to 0 unused locations in the load module; use this 
option to place another value in those locations. This option can be useful in 
eliminating random results that occur when a program references uninitia- 

lized memory by mistake. It can also help you to determine which locations 
have been modified by the program and which remain unchanged. 

/FOREGROUNDI[:stacksize] This option produces an executable file in 
relocatable (.REL) format for use as a foreground job under the FB or XM 
monitor. You cannot use .REL files under the single-job system. This option 
assigns the default file type .REL to the executable file. The argument stack- 
size represents the number of bytes of stack space to allocate for the fore- 
ground job. The value you supply is interpreted as an octal number; specify 
an even number. Follow n with a decimal point (n.) to represent a decimal 
number. The default value is 128 (decimal) (or 200 octal) bytes of stack 
space. DIGITAL recommends that you allocate 256. bytes of stack space 
when linking a FORTRAN program to run in the foreground. 

wm 
Cai ALLL 

AINCLUDE This option lets you take global symbols from any library and 
include them in the linked memory image. When you have entered the com- 
plete LINK command, the system prompts you for a list of global symbols to 
include in the load module. The prompt is: 

Library search? 

Respond by typing the global symbols to be included in the load module. 
Type a carriage return after each global symbol. Type a carriage return on a 
line by itself to terminate the list. This option forces modules that are not 
called by other modules to be loaded from the library. 

{LDA This option produces an executable file in LDA format. The LDA- 
format file can be output to any device, including those that are not block- 
replaceable, such as the paper tape punch or cassette. The default file type 

.LDA is assigned by /LDA to the executable file. This option is useful for files 
that you need to load with the Absolute Binary Loader. 

/LIBRARY This option is the same as /LINKLIBRARY. It is included 
here oniy for system compatibility. 

/LINKLIBRARY:filespee You can use this option to include the library 
file you specify as an object module library in the linking operation. Because 
the system automatically recognizes library files in the linking operation 
you do not normally need this option; it is provided for compatibility with 
the EXECUTE command. 

/MAP(:filespecj You musi specify this option to produce a ioad map list- 
ing. The /MAP option has different meanings depending on where you put it 
in the command line. 

If you specify /MAP without a filespec in the list of options that immediately 
follows the command name, the system generates a listing that prints on the 
line printer. If you follow /MAP with a device name, the system creates a 
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map file on that device. If the device is a file-structured device, the system 
stores the listing file on that device, assigning it the same name as the first 

input file and a .MAP file type. The following command produces a ioad map 
on the terminal. 

eLINK/MAPS TT? = MYFROG 

The next command creates a map listing file called MYPROG.MAP on RK3:. 

sLINK/MAPIRK32 =MYFROG 

If the /MAP option contains a name and file type to override the default of 
.MAP, the system generates a listing with that name. The following com- 

mand, for example, links PROG1 and PROG2, producing a map listing file 
called MAP.OUT on device DK:. 

»LINK/MAPTMAF.OUT FROGI sFROG2 

Another way to specify /MAP is to type it after the file specification to which 
it applies. To link a file and produce a map listing file with the same name, 
use a command similar to this one. 

LINK FPROGI »FROG2/EXECUTE/MAF 

The command shown above links PROG1 and PROG2, producing files 
PROG2.SAV and PROG2.MAP. If you specify a file name on a /MAP option 
following a file specification in the command line, it has the same meaning 
as when it follows the command. 

/PROMPT Use this option to enter additional lines of input. The system 
continues to accept lines of linker input until you enter two slashes (//). 

Chapter 11 describes the commands you can enter directly to the linker. 
When you use the /PROMPT option, note that successive lines of input must 
conform to CSI conventions (see Chapter 6, Command String' Interpreter). 
The example that follows uses the /PROMPT option to create an overlay 
structure for the program COSINE.MAC: 

eLINK/PROMFT COSINE 
XTAN/O?1 
KCOST/OE1 
XSING/O32 
KLML S/O 277 

The /PROMPT option also gives you a convenient way to create an overlaid 

program from an indirect file. The file ANTON.COM contains these lines: 

A/FROMPT 
SUB1/031 
SUR2/071 
SUBS» SUB4/Gs i 
ff 

The following command produces an executable file, DK:A.SAV, and a link 
map on the printer. 

~LINK/MAFP @ANTON 
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/ROUND:n This option rounds up the section you specify so that the size of 
the root segment is a whole number of the value n you supply. The argument 
n must be a power of 2. When you have entered the complete LINK com- 
mand, the system prompts you for the name of the section that you need to 
round. The prompt is: 

Round section? 

Respond with the appropriate program section name, and terminate your 
response with a carriage return. 

/RUN Use this option to initiate execution of the resultant .SAV file. This 
option is valid for background jobs only. Do not use /RUN with any option 
that requires a response from the terminal. 

SLOWLY This option instructs the system to allow the largest possible 
memory area for the link symbol table at the expense of making the link 
process slower. Use this option only if an attempt to link a program failed 
because of symbol table overflow. 

/STACK[:n] This option lets you modify the stack address, location 42, 

which is the address that contains the value for the stack pointer. When 
your program executes, the monitor sets the stack pointer (SP) to the con- 
tents of location 42. The argument n is an even, unsigned, six-digit, octal 

number that defines the stack address. When you have entered the complete 
LINK command, the system prints the following prompt message if you did 
not already specify a value for n: 

Stack symbol? 

Respond with the global symbol whose value is the stack address. You can- 
not specify a number at this point. Terminate your response with a carriage 
return. If you specify a nonexistent symbol, the system prints an error mes- 

sage. It then sets the stack address to 1000 (for memory image files) or to the 
bottom address if you used /BOTTOM. 

/SYMBOLTABLEI:filespec] When you use this option, the linker creates 
a file that contains symbol definitions for all the global symbols in the load 

odule. Ento v tha aumhal tahla Gla ™ afiants a tha thind «a Be a3 
S£14UU LY 1wecr Vale wy satu Vac 111 specinvtvation as bil binira output Specisi- 

cation in the LINK command line. If you do not specify a file name, the 

linker uses the name of the first input file and assigns a .STB file type. By 
default, the system does not create a symbol table file. 

The following example creates the symbol table file BTAN.STB. 

+ LINK BORJ» ROBJ2 ADBIJ»BORI/SYMBOL TABLES BTAN 

/TOP:value Use this option to specify the highest address to be used by 
the relocatable code in the load module. The argument value represents an 
unsigned, even octal number. 

/TRANSFERi:nj The transfer address is the address at which a program 
starts when you initiate execution with R, RUN, FRUN, or SRUN. The 
/TRANSFER ontion lets you specify the start address of the load madule 

2A BS TRY vives sween prewt+y ow VUE YY LAMM VE URED LUA L1LAVURUIS, 
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The argument n is an even, unsigned, six-digit, octal number that defines 
the transfer address. When you have entered the complete LINK command, 

the system prints the following prompt message if you did not already spec- 
ify a value for n: 

Transfer symbol? 

Respond with the global symbol whose value is the transfer address. You 
cannot specify a number at this point. Terminate your response with a car- 

riage return. If you specify a nonexistent symbol, an error message prints 
and the linker sets the transfer address to 1 so that the system cannot exe- 
cute the program. If the transfer address you specify is odd, the program 
does not execute after loading, and control returns to the monitor. 

{WIDE Use this option with /MAP to produce a wide load map listing. Nor- 
mally, the listing is wide enough for three Global Value columns, which is 

suitable for paper with 72 or 80 columns. The /WIDE option produces a list- 
ing that is six Global Value columns wide, which is equivalent to 132 
columns. 

Table 4-9 lists the sequence in which the system prompts you for additional 
information when you combine LINK options. 

/XM_ When you use this option, you enable special SSETTOP and .LIMIT 
features provided in the XM monitor. This option allows a virtual job to map 
a scratch region in extended memory with the .SETTOP programmed 
request. See the RT-11 Programmer's Reference Manual and the RT-11 
Software Support Manual, for more details on these special features. Do not 
use with /FOREGROUND. 

If you want to create an extended memory overlay structure for your pro- 
gram, use the /PROMPT option. You can then specify on subsequent lines 
the overlay structure using the LINK /V option (see Chapter 11 of this man- 

1 Not ; ual). Note that when you use /V to create an overlay structure, the linker 

automatically enables the special SSETTOP and .LIMIT features. 
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LOAD 

The LOAD command loads a device handler into memory for use with fore- 
ground, background, or system jobs, or BATCH. 

LOAD device {=jobname] [,...device [= jobname]] 

In the command syntax shown above, device represents the device handler 
to be made resident; jobtype assigns the device handler to the background 
job if it has the value B, or to the foreground or system job if it has the value 
F. The jobtype specification is invalid with the SJ monitor. Under a monitor 
that has system job support, jobtype can be the logical job name of a system 

job. 

The LOAD command helps control system execution by bringing a device 
handler into memory and optionally allocating the device to a job. The sys- 
tem allocates memory for the handler as needed. Before you use a device in a 
foreground program with the FB monitor, or any device at all with the XM 
monitor, you must first load the device handler. A device can be owned 
exclusively by either the foreground, background, or system job. (Note that 
BATCH, if running, is considered to be a background job under the FB and 
XM monitors.) This exclusive ownership prevents the input and output of 
two different jobs from being intermixed on the same non file-structured 

device. In the following example, magtape belongs to the background job, 
while DECtape is available for use by either the background, foreground, or 
system job; the line printer is owned by the foreground job. All three han- 
dlers are made resident in memory. 

~LOAD OUTisMTt=BsLet=F 

For a monitor with system job support, the following example reserves the 
line printer for the system job QUEUE. 

»LOAD LF? =QUEUE 

Different units of the same random-access device controller can be owned by 
different jobs. Thus, for example, DT1: can belong to the background job, 
while DT5: can belong to the foreground or system job. If no ownership is 
indicated, the device is available for public use. 

NOTE 

If you use the LOAD command to load a non-file-structured 
device handler, and assign ownership of that handler to a 
give example job, all units of that particular device become 
assigned to that job. This means, no other job can use any 
unit of that particular device. 

To change ownership of a device, use another LOAD command. It is not nec- 
essary to first unload the device. For example, if the line printer has been 
loaded into memory and assigned to the foreground iob as in the example 
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above, the following command reassigns it to the background job without 

unloading the handler first. 

«LOAD LPs= 

a2 

Note, however, that if you interrupt an oper ation that involves magtape or 

cassette, you must unload (with the UNLOAD ponan i then load the 

appropriate device handler (MM, MT, MS, or CT). When using the MT han- 

dler with the FB monitor, this restriction does not apply. 

You cannot assign ownership of the system unit (the unit you bootstrapped) 

of a system device, and any attempt to do so is ignored. You can, however, 

assign ownership of other units of the same type as the system device. 

LOAD is valid for use with logical names. For example: 

*ASSIGN RKE XY 
+LOAD XY3= 

If you are using a diskette, loading the necessary device handlers into mem- 

ory can improve system performance significantly, since no handlers need to 

be loaded dynamically from the diskette. Use the SHOW command to dis- 

play on the terminal the status of device handlers and device ownership. 
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MACRO 

The MACRO command invokes the MACRO assembler to assemble one or 
more source files. 

[INO] OBJECT [:filespec] [[ALLOCATE:size] IPASS:1 
MACRO ILIST [:filespec] [/ALLOCATE:size] filespecs Ei 

ICROSSREFERENCE [:type[. . . :type]] 
IDISABLE:value [. . .:value] 
IENABLE:value [.. . :value] 
f[NO] SHOW [value] ; 

In the command syntax shown above, filespecs represents one or more files to 
be included in the assembly. If you omit a file type for an input file, the sys- 
tem assumes .MAC. Output default file types are .LST for listing files and 
-OBJ for object files. 

To assemble multiple source files into a single object file, separate the files 
by plus (+) signs in the command line. Unless you specify otherwise, the 
system creates an object file with the same name as the first input file and 
gives it an .OBJ file type. To assemble multiple files in independent assem- 
blies, separate the files by commas (,) in the command line. This generates a 
corresponding object file for each set of input files. 

Language options are position-dependent — that is, they have different 
meanings depending on where you place them in the command line. Options 
that qualify a command name apply across the entire command string. 
Options that follow a file specification apply only to the file (or group of files 
separated by plus signs) that they follow in the command string. 

You can enter the MACRO command as one line, or you can rely on the sys- 
tem to prompt you for information. The MACRO command prompt is Files? 
fay the innit anani icr tne ifipur specification. The s ry stem pr ints on the terminal the number of 

errors MACRO detects during an assembly, as this printout shows: 

+MACRO/CROSSREFERENCE FROGI+FPROG2/LIST/OBJECT 
ERRORS DETECTED: 9 

Chapter 10 and the PDP-11 MACRO Language Reference Manual contain 
more detailed information about using MACRO. The options you can use 
with the MACRO command follow. 

/ALLOCATE::size Use this option with /LIST or /OBJECT to reserve 
space on the device for the output file. The argument size represents the 
number of blocks of space to allocate. The meaningful range for this value is 
from 1 to 32767. A value of —1 is a special case that creates the largest file 
possible on the device. 

/(CROSSREFERENCE(:typel...:type] Use this option to generate a sym- 
bol cross-reference section in the listing. This information is useful for 7 Pro- 
gram maintenance and debugging. Note that. the system does not generate a ee a EN BA heauw we 
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listing by default. You must also specify /LIST in the command line to get a 

cross-reference listing. The argument type represents a one-character code 

that indicates which sections of the cross-reference listing the assembler 

should include. Table 4-10 summarizes the arguments and their meaning. 

Table 4-10: Cross-reference Sections 

Argument Section Type 

User-defined symbols 
Register symbols 
Macro symbolic names 
Permanent symbols (instructions, directives) 

Control sections (.CSECT symbolic names) 

Error codes 

no argument | Equivalent to :S:M:E 

H
o
O
D
e
a
a
A
n
H
 

/DISABLE:valuel[...:value] Use this option to specify a MACRO .DSABL 
directive. See the PDP-11 MACRO Language Reference Manual for a 

description of the directive and a list of all legal values. Table 4-11 summa- 

rizes the arguments and their meaning. 

Table 4-11: .DSABL and .ENABL Directive Summary 

Argument Default Enables or Disables 

ABS disable Absolute binary output 

AMA disable Assembles all absolute addresses as relative addresses 

CDR disable Treats source columns 73 and greater 
as comments 

FPT disable Floating-point truncation 
GBL disable Treats undefined symbols as globals 
LC disable Accepts lower case ASCII input 
LSB disable Local symbol block 
PNC enable Binary output 
REG enable Mnemonic definitions of registers 

/ENABLE:vatlvel...:value] Use this option to specify a MACRO .ENABL 

directive. See the PDP-11 MACRO Language Reference Manual for a 

description of the directive and a list of all legal values. Table 4-11 summa- 

rizes the arguments and their meaning. 

/LIBRARY This option identifies the file it qualifies as a library file; use it 

only after a library file specification in the command line. The MACRO 

assembler looks first to the library file or files you specify and then to the 

system library, SYSMAC.SML, to satisfy references (made with the 

‘MCALL directive) from MACRO programs. In the example below, the com- 

mand string includes two user libraries. 

+MACRO MYLIBI/LIBRARY+AtMYL TB2/LIBRARY+E 

When MACRO assembles file A, it looks first to the library, MYLIB1.MAC, 

and then to SYSMAC.SML to satisfy .MCALL references. When it assem- 
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bles file B, MACRO searches MYLIB2.MAC, MYLIB1.MAC, and then SYS- 
MAC.SML, in that order, to satisfy references. 

/LIST[:filespec] You must specify this option to produce a MACRO assem- 
bly listing. The /LIST option has different meanings depending on where | 
you place it in the command line. 

The /LIST option produces a listing on the line printer when /LIST follows 
the command name. For example, the following command line produces a 
line printer listing after compiling a MACRO souree file: 

*MACRO/LIST MYFROG<RET: 

When the /LIST option follows the file specification, it produces a listing file. 
For example, the following command line produces the listing file 
DK:MYPROG.LST after compiling a MACRO source file: 

MACRO MYPROG/LIST«RET> 

If you specify /LIST without a file specification in the list of options that 
immediately follows the command name, the MACRO assembler generates 
a listing that prints on the line printer. If you follow /LIST with a device 
name, the system creates a listing file on that device. If the device is a file- 
structured device, the system stores the listing file on that device, assigning 
it the same name as the input file and a .LST file type. The following com- 
mand produces a listing on the terminal. 

+MACRO/LISTITT! A 

The next command creates a listing file called A.LST on RK3:. 

sMACRO/LISTIRK3? A 

If the /LIST option contains a name and file type to override the default of 
-LST, the system generates a listing file with that name. The following com- 
mand for example, assembles A.MAC and B.MAC together, producing files 
A.OBJ and FILE1.OUT on device DK: VAUY B77 Ede 

*MACRO/LISTIFILEL.OQUT At 

4 tann Te thin n-neeed, Ale io... ] You cannot use a command like the next one. In this example, the second 
listing file would replace the first one and cause an error. 

+MACRO/LISTSFILE2 AyB 

Another way to specify /LIST is to type it after the file specification to which 
it applies. To produce a listing file with the same name as a particular input 
file, you can use a command similar to this one: 

*+MACRO AtB/LISTIRKS? 

The above command assembles A.MAC and B.MAC, producing files 
DK:A.OBJ and RK3:B.LST. If you specify a file name on a /LIST option fol- 
lowing a file specification in the command line, it has the same meaning as 
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when it follows the command. The following two commands have the same 

results: 

+MACRO A/LISTIE 

sMACRO/LISTIE A 

Both commands generate output files A.OBJ and B.LST. 

Remember that file options apply only to the file (or group of files that are 

separated by plus signs) they follow in the command string. For example: 

*MACRO A/LIST +E 

This command assembles A.MAC, producing A.OBJ and A.LST. It also 

assembles B.MAC, producing B.OBJ. However, it does not produce any list- 

ing file for the assembly of B.MAC. 

/OBJECTI:filespec] Use this option to specify a file name or device for the 

object file. Because MACRO creates object files by default, the following two 

commands have the same meaning: 

*MACKO A 

*MACRO/OBRJECT A 

Both commands assemble A.MAC and produce A.OBJ as output. The 

/OBJECT option functions like the /LIST option; it can be either a command 

or a file qualifier. 

As a command option, /OBJECT applies across the entire command string. 

The following command, for example, assembles AMAC and B.MAC sepa- 

rately, creating object files A.OBJ and B.OBJ on RK1:. 

*MACKRO/OBJECTIRKL? AyB 

Use /OBJECT as a file option to create an object file with a specific name or 

destination. The following command assembles A.MAC and B.MAC 

together, creating files B.LST and B.OBJ. 

*MACKO AtB/LIST/OBIJECT 

/NOOBJECT Use this option to suppress creation of an object file. As a 

command option, /NOOBJECT suppresses all object files; as a file option, it 

suppresses only the object file produced by the related input files. In this 

command, for example, the system assembles A.MAC and B.MAC together, 

producing files A.OBJ and B.LST. It also assembles C.MAC and produces 

C.LST, but does not produce C.OBJ. 

eMACRO AtB/LISTeC/NOOKBIJECT/LIST 

/PASS:1 Use this option on a prefix macro file to process that file during 

pass 1 of the assembly only. This option is useful when you assemble a 

source program together with a prefix file that contains only macro defini- 

tions, since these definitions do not need to be redefined in pass 2 of the 
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assembly. The following command assembles a prefix file and a source file 
together, producing files PROG1.OBJ and PROGI.LST. 

*MACRO PREF IX.MAC/FASS? 1+FROGI/LIST/OBJECT 

/SHOW:value Use this option to specify any MACRO -LIST directive. The 
PDP-11 MACRO Language Reference Manual explains how to use these 
directives. Table 4-12 summarizes the arguments and their meaning. Note 
that you must explicitly request a listing file with the /LIST option. 

Table 4-12: .LIST and .NLIST Directive Summary 

Argument | Default Controls 

SEQ list Source line sequence numbers 

LOC list Location counter 

BIN list Generated binary code 

BEX list Binary extensions 

SRC list Source code 

COM list Comments 

MD list Macro definitions, repeat range expansions 

MC list Macro calls, repeat range expansions 

ME nolist Macro expansions 

MEB nolist Macro expansions binary code 

CND list Unsatisfied conditionals, .IF and .ENDC statements 

LD nolist Listing directives with no arguments 

TOC list Table of Contents 

TTM line printer | Output format 
mode 

SYM list Symbol table 

/NOSHOW:value Use this option to specify any MACRO .NLIST direc- 
tive. The PDP-11 MACRO Language Reference Manual explains how to use 

: i ; : mta and than these directives. Table 4-12 summarizes the valid areuments and their 
meaning. Note that you must explicitly request a listing file with the /LIST 
option. 
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PRINT 

The PRINT command lists the contents of one or more files on the line 

printer. 

= 4 
PRINT | /COPIES:n filespecs 

IDELETE 
INO} LOG 
INEWFILES 
IPROMPT 
iQUERY 
{WAIT 

i[NO) FLAGPAGE 
| /NAM E:jobname 

In the command syntax illustrated above, filespecs represents the file or files 
to be printed. You can explicitly specify up to six files as input to the PRINT 
command. The system prints the files in the order in which you specify them 

in the command line. You can also use wildcards in the file specification. In 
this case, the system prints the files in the same order that they occur in the 
directory of the specified device. If you specify more than one file, separate 
the files by commas. If you omit the file type for a file specification, the sys- 
tem assumes .LST. You can specify the entire command on one line, or you 
can rely on the system to prompt you for information. The PRINT command 
prompt is Files?. 

If you are running QUEUE as either a foreground or system job, many of the 
PRINT commands are executed by this program, therefore, the keyboard 

monitor may return the dot prompt immediately. See Chapter 20, Queue 
Package, for more information. If QUEUE is not running, some PRINT 
options are invalid (as noted). Likewise, some PRINT options are invalid if 
QUEUE is running. You should use the LOAD command to assign own- 
ership of a non-file structured device to QUEUE so that another job and 
QUEUE will not intermix output on that device. 

The PRINT command options follow; they include command examples. 

/COPIES:n Use this option to print more than one copy of the file. The 
meaningful range of values for the decimal argument n is from 1 to 32 (1 is 
the default). This option must appear immediately after the PRINT com- 
mand, and not after the file specification. The following command, for 
example, prints three copies of the file REPORT.LST on the line printer. 

«PRINT/COPIES?3 REFORT 

/DELETE Use this option to delete a file after it lists on the line printer. 
This option must appear following the command in the command line. The 
PRINT/DELETE operation does not ask you for confirmation before it exe- 
cutes. You must use /QUERY for this function. The following example 
prints PROG1.BAS on the line printer, then deletes it from DX1:. 

sPRINT/OGELETE OUX1iSPROG1.BAS 
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/FLAGPAGE:n Use this option if you want banner pages for each file 
being printed, where n represents the number of banner pages you want for 
each file. This option is valid only if you are running QUEUE. If you specify 
more than one file to be printed, QUEUE prints a banner page for each file. 

The banner page that QUEUE creates consists of a page showing the file 
name in large, block letters. The banner page also includes a trailer that 
lists the job name, the date and time the job was output, the copy number 
and number of copies in the job, and the input file specification. 

NOTE 

If you use the PRINT command to output files, and QUEUE 
is running, you may get banner pages even when you do not 
specify /FLAGPAGE. This condition is due to a default 
value you can set when you run QUEMAN, the background 

job that serves as an interface between you and QUEUE. 
The QUEMAN /P option sets the default number of banner 
pages for output jobs, so that each time you output a job, 
you get banner pages. This condition remains in effect until 
you reset it with the QUEMAN /P option. For more infor- 
mation on QUEMAN and the /P option, see Chapter 20, 
Queue Package. 

The following example prints three banner pages for each file in the com- 
mand line. 

+PRINT/FLAGFAGE? 3 FPROGI.MACeFROGL.LSTsFROGI. STR 

/NOFLAGPAGE Use this option if you do not want any banner pages 
printed for each of the files in the job you want printed. Use this option only 
if you are running QUEUE. This option is useful if you have previously set 
QUEMAN’s /P option to create banner pages each time a job is output (see 
note above). The default setting is /NOFLAGPAGE unless you specify other- 
wise with the QUEMAN /P option. 

/LOG This option lists on the terminal the names of the files that are 
printed by the current command. Normally, the system prints a log only if 
there is a wildeard in the file snecification. If vou snecify /QUERY, the query 

messages replace the log, unless you specifically type /LOG/QUERY in the 

command line. The following example shows a PRINT command and the 
resulting log. 

»sPRINT/LOG/IELETE REF ORT 
Files coried/deletend?! 

DKSREFORT.LST to LP? 

This option is invalid if QUEUE is running. 

/NOLOG This option prevents a list of the files copied from typing out on 
the terminal. You can use this option to suppress the log when you use a 
wildcard in the file specification. This option is invalid if QUEUE is 
running. 
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/INAME:[dev:]jobname _ Use this option to specify a job name for the files 
you want printed. This option is valid only if you are running QUEUE. You 

can use up to six alphanumeric characters for the job name. If you do not use 
the /NAME option, the system uses the first input file name as the job name. 
If you specify a device with the job name, you can send the files to that 

device, permitting you to send files to any valid RT-11 device. If you send 
the files to a mass storage volume, the system uses the job name as the file 
name for the job, assigning a .JOB file type. Note that the handler for the 
output device must be loaded in memory (see the LOAD command 

1 bd 1? x 

Gescripricn). 

The following example sends JOBS, consisting of FILE1.LST, FILE2.LST, 
and FILE3.LST, to DX1:. 

ePRINT/NAMESOXLIJOBS FILE *sFILE2»FILES 

The files from this example reside on DX1: as JOB5.JOB. 

/INEWFILES Use this option in the command line if you need to print only 
those files that have the current date. The following example shows a con- 
venient way to print all new files after a session at the computer. 

»PRINT/NEWFILES *.LST 

Files coried? 

DK SOUTFIL LST to LET 

KI REPORT. LST ta LPs 

This option is invalid if QUEUE is running. 

/PROMPT Use this option to continue a command string onto subsequent 
lines. This option is valid only if you are running QUEUE. When you use 

/PROMPT, you can enter file specifications on subsequent lines directly to 
QUEMAN, described in Chapter 20. Terminate the command with two 
slashes (//). 

The following example uses /PROMPT to print FILE1,FILE2,FILE3,FILE4, 

and FILES: 

ePRINT/PROMPT FILET 

KFILE2, FILES 
xFILE4 
KFILESS/ 

/QUERY If you use this option, the system requests confirmation 

from you before it performs the operation. /QUERY is particularly useful on 
operations that involve wildcards, when you may not be sure which files the 
system selected for an operation. Note that if you specify /QUERY ina 
PRINT command line that also contains a wildcard in the file specification, 
the confirmation messages that print on the terminal replace the log mes- 
sages that would normally appear. You must respond to a query message by 
typing Y (or anything that begins with Y) and a carriage return to initiate 
execution of a particular operation. The system interprets any other 
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response to mean NQ; it does not perform the specific operation. The follow- 
ing example uses /QUERY. 

*FRINT/QUERY &.LST 

Files coried: 

DKRSOUTFIL.LST to LEI? WN 

DKF REPORT. LST to LES? y¥ 

This option is invalid if QUEUE is running. 

[WAIT This option is useful if you have a single-disk system. When you 
use this option, the system initiates the PRINT operation, but then pauses 
and waits for you to mount the volume from which you want the operation to 
take place. When the system pauses, it prints Mount input volume in 

<device>; Continue?. When the volume is mounted, type Y followed by a 

carriage return. 

The following command line prints ERREX.MAC from RKO: 

*+PRINT/WAIT RKOTERREX. MAC 

Mount inreut volume im RKO?s Continue? y 
Mount system volume in RKO??? ContinueTy 

In the case of PRINT, the system prints the file or files you specify before it 
prints Mount system volume in <device>; Continue?. Make sure when you 
use /WAIT that PIP is on the system volume. This option is invalid if 

QUEUE is running. 
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R 

The R command loads a memory image file from the system device into 
memory and starts execution. 

R filespecs 

In the command syntax shown above, filespec represents the program to be 
executed. The defauit file type is SAV. The only valid device is SY:. The R 
command is similar to the RUN command except that the file you specify in 
an R command string must be on the system device (SY:). Use the R com- 
mand only with background jobs including privileged jobs in XM. (Use 
FRUN to execute a foreground job under the FB or XM monitor.) The follow- 
ing command loads and executes MYPROG.SAV from device SY:. 

«R MYPROG 

The R command is the only monitor command that can execute a back- 

ground virtual job under the XM monitor. The R command creates a virtual 
memory partition for the job, creates a region 0 and window 0 definition 
block, and sets up the user mapping registers. 
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REENTER 

The REENTER command starts the program at its reentry address (the 
start address minus 2). 

REENTER 

The REENTER command accepts no options or arguments. REENTER does 
not clear or reset any memory areas. Use it to avoid reloading the same pro- 
gram for subsequent execution. You can use REENTER to return to a sys- 
tem program or to any program that allows for a REENTER after the 
program terminates. You can also use REENTER after you have used two 
CTRL/Cs to interrupt those programs. 

If you issue the REENTER command and it is not valid, the message 
@KMON-F-Illegal command is printed. You must start that program with 
an R or RUN command. 

In the following example the directory program (DIR) lists the directory of 
DK: on the line printer. Two CTRL/Cs interrupt the listing and return to the 
monitor. REENTER starts DIR at its reentry address, and DIR prompts for a 
line of input. 

~R DIR 
KLE THANK IX.* 
Fan Cc 

‘7 

on“ 

»REENTER 
x 

Note in the example above that using REENTER does not mean that the 
directory listing continues from where it was interrupted, only that the 
DIRECTORY program re-commences execution. 
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REMOVE 

The REMOVE command removes a device name from the system tables. 

REMOVE device [,. . .device] 

In the command syntax shown above, device represents the device to be 
removed from the system tables. The REMOVE command accepts no 
options. You can enter the REMOVE command on one line, or you can rely 
on the system to prompt you for information. The REMOVE command 
prompt is Device?. 

Using the REMOVE command does not change the monitor disk image; it 
only modifies the system tables of the monitor currently in core. This allows 

you to configure a special system for a single session at the computer with- 
out having to reconfigure to return to your standard device configuration. 
Bootstrapping the system device restores the original device configuration. 
To permanently REMOVE a device, include the REMOVE command in the 
standard system startup indirect command file. 

You cannot remove SY: (the handler for the system device), BA: (the 

BATCH handler), or TT: (the terminal handler). If you attempt to REMOVE 
a device that does not exist in the running monitor’s system table, the sys- 

tem prints an error message. You can use the INSTALL command to install 
a new device after using the REMOVE command to remove a device (thus 
creating a free device slot). 

The following command removes the line printer handler and the card 
reader handler from the system. Note that the colons (:) are optional. 

»REMOVE LPFisCR: 

Use the SHOW command to display on the terminal a list of devices that are 
currently available on your system. 
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RENAME 

The RENAME command assigns a new name to an existing file. 

~ “7T Cer) 
RENAME | /[NO] LOG (sp ) input-filespecs Csp ) output-filespecs 

INO] PROTECTION (=?) 
JQUERY 
JINO] REPLACE 
ISETDATE 
ISYSTEM 
WAIT 

ad — 

In the command syntax illustrated above, input-filespecs represents the files 
tn ha RAHM te a ana mastwnarst LI ™. ta 4h TRrRo ws Vai ne ao 

LO pe TenamMmMead, ana ouiipui-jivespec represents wie hew ame. 1 ou Can specily 

up to six input files, but only one output file. Note that the device specifica- 
tion must be the same for input and output; you cannot rename a file from 

one device to another. Ifa file exists with the same name and file type as the 
output file you specify, the system deletes the existing file unless you use the 
/NOREPLACE option to prevent this. 

So that you do not rename system (.SYS) files by accident when you use a 

wildcard in the file specification, the system requires you to use the /SYS- 
TEM option when you need to rename system files. To rename files that 
cover bad blocks (.BAD files), you must explicitly give the file name and file 
type of the specified .BAD file. Since .BAD files cover bad blocks on a device, 
you usually do not need to rename or otherwise manipulate these files. 

Note that because of the file protection feature, you cannot execute any 
RENAME operations that result in deleting a protected file. For example, 
you cannot rename a file to the name of a protected file that already exists 
on the same volume. 

The options you can use with the RENAME command follow. 

/LOG This option lists on the terminal the files that were renamed by the 
current command. Normally, the system prints a log only if there is a wild- 

card in the file specification. If you specify /QUERY, the query messages 
replace the log (unless you specifically type /LOG/QUERY in the command 

line). 

This example demonstrates logging. 

sRENAME DIXO2(CAX.MAC XX. FOR) 

Files renamed? 

DXO?7 ABC.MAC to UXOTABRC.FOR 

XO AAF.MAC Lo DXO?AAF.FOR 

/NOLOG This option prevents a list of the files that are renamed from 
appearing on the terminal. 

/NEWFILES Use this option in the command line if you want to rename 
only those files that have the current date. This is a convenient way to 
access all new files after a session at the computer. 
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/PROTECTION Use this option to give a file protected status so that it 
cannot be deleted until you disable that status. Note that if a file is pro- 
tected, you cannot delete it implicitly. For example, you cannot perform any 
operations on a file that result in deleting a protected file. You can change a 
protected file’s name, but not its protected status, unless you also use the 

/NOPROTECTION option. 

/INOPROTECTION Use this option to enable a file for deletion. This 
option disables a file’s protected status. 

(QUERY If you use this option, the system requests confirmation 
from you before it performs the operation. /QUERY is particularly useful on 
operations that involve wildcards, when you may not be sure which files the 
system selected for the operation. Using the /QUERY option also provides a 
quick way of performing operations on several files. For example, renaming 
several files is easier if you use /QUERY. You can then specify Y for each file 
you want renamed, as the following example shows. 

«RENAME/QUERY %*.BAK %&.MAC 

Files renamed? 

DRI PROG. BAK to DKiFPROGL.MAC ? ¥ 

ORIFROG2. BAK to BKSFROG2.MAC ? Y 

TK? FROGS. BAK to DKS PROGS.MAC ? Y 

IRS LMLSA. BAK to DKRGLMLSA.MAC 7 

DKILALS . BAK to DRILMLS .MAC FP Y 

Note that if you specify /QUERY in a command line that also contains a 
wildcard in the file specification, the confirmation messages that print on 
the terminal replace the log messages that would normally appear. You 
must respond to a query message by typing Y (or anything that begins with 
Y) and a carriage return to initiate execution of a particular operation. The 
system interprets any other response to mean NO; it does not perform the 
specific operation. The following example demonstrates querying. 

+RENAME/QUERY DXO? CPIFL.SAY FIF.SAV) 

Files renamed? 

DXOIPIPI.SAYV to DXO?FPIF.SAV 7 Y¥ 

/REPLACE This is the default mode of operation for the RENAME com- 
mand. If a file exists with the same name as the file you specify for output, 
the system deletes that duplicate file when it performs the rename 
operation. 

/NOREPLACE This option prevents execution of the rename operation if 
a file with the same name as the output file you specify already exists on the 
same device. The following example uses /NOREPLACE. In this case, the 
output file already existed and no action occurs. 

+RENAME/NOREPLACE DXO?TEST.SAY OXOTNUF.SAV 

PEIF-W-Outeut file founds no operation rerformed DXO03TEST.SAV 

/SETDATE This option causes the system to put the current date on all 
files it renames, unless the current system date is not set. Normally, the sys- 
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tem preserves the existing file creation date when it renames a file. The fol- 
lowing example renames files and changes their dates. 

»RENAME/SETIATE DXO?(k.FOR *,OLD) 

Files renamed? 

UXO: ABC.FOR to DXO7ABRC.OLND 

DXO7AAF.FOR to DXO:AAF.OLD 

DXO3MERGE.FOR to DXO?MERGE.OLD 

ISYSTEM Use this option if you need to rename system (.SYS) files. If you 
omit this option, the system files are excluded from the rename operation 
and a message is printed on the terminal to remind you of this. This example 
renames MM.SYS to MX.SYS. 

»RENAME/SYSTEM DXO3MM.SYS DXOSMX.SYS 

[WAIT This option is useful if you have a single-disk system. When you 
use this option, the system initiates the RENAME operation, but then 
pauses and waits for you to mount the input volume on which the operation 
is to take place. When the system pauses, it prints Mount input volume in 
<device>; Continue? where <device> represents the device into which you 
mount the volume. When the volume is mounted, type Y followed by a car- 
riage return. 

The following command line renames PRIAM.TXT to NESTOR.TXT. 
PRIAM.TXT is on an RK0O5 disk. 

»RENAME/WAIT/NOLOG RKOSPRIAM. TXT NESTOR.TXT 

Mount input volume im RKO: Continue? ¥ 

Mount system volume im RKO?? Continue? Y 
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RESET 

The RESET command resets several background system tables and does a 

general clean-up of the background area. 

RESET 

The RESET command accepts no options or arguments. 

It causes the system to purge all open input/output channels, initialize the 

user program memory area, and release any device handlers that were not 

explicitly made resident with the LOAD command. It also disables CTRL/O, 

clears locations 40—53, and resets the KMON (keyboard monitor) stack 

pointer. Use RESET before you execute a program if a device or the monitor 

needs reinitialization, or when you need to discard the results of previously 

issued GET commands. The RESET command has no effect on the fore- 

ground or system job. The following example uses the RESET command 

before running a program. 

»RESET 
oR MYPROG 
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RESUME 

The RESUME command continues execution of the foreground or system job 
from the point at which a SUSPEND command was issued. 

RESUME fe jobname | 

If you have system job support enabled on your monitor, the RESUME com- 
mand must be followed by the name of the foreground or system job you wish 
to resume. (The RESUME command accepts logical job names.) If you do not 
have system job support enabled on your monitor, do not include the name of 
the foreground job you wish to resume. When you issue the RESUME com- 

mand, the foreground or system job enters any completion routines that 

were scheduled while the job was suspended. Note that RESUME is valid 
only with the FB and XM monitors. The following command resumes execu- 
tion of the foreground job that is currently suspended. 

+» RESUME 

The next command resumes execution of the system job, QUEUE.SYS, that 
is currently suspended. 

+RESUME QUEUE 

You can also use the RESUME command to start a foreground job that you 
loaded with FRUN using /PAUSE. Likewise, you can use RESUME to start 
a system job that you loaded with SRUN using /PAUSE. 
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RUN 

The RUN command loads a memory image file into memory and starts 
execution. 

RUN filespec input-list fe outputsist 

argument 

In the command syntax illustrated above, filespec represents the program to 
be executed. The system assumes a .SAV file type for the executable file, 
which can reside on any RT—11 block-replaceable device. The default device 

is DK:. The RUN command automatically loads the device handler for the 

device you specify if it is not already resident. This eliminates the need to 
explicitly load a device handler when you run an overlaid program from a 
device other than the system device. The RUN command executes only those 
programs that have been linked to run as background jobs. (Use FRUN to 
execute foreground jobs under the FB or XM monitor.) 

RUN is a combination of the GET and START commands. First it loads a 
memory image file from a storage device into memory. Then it begins execu- 
tion at the program’s transfer address. You can use RUN to execute a privi- 
leged job under the XM monitor the same way you execute any other 
background job in FB or SJ. However, a virtual job in XM requires special 
preparation for execution. You must use the R command to execute a back- 
ground virtual job. The R command creates a virtual memory partition for 
the job, creates a region 0 and window 0 definition block for the partition, 
and sets up the user mapping registers. The following command, for 
example, executes MYPROG.SAV, which is stored on device DX1:. 

*RUN DXLIMYPROG 

You can also pass an argument in the RUN command to the program, or 
specify a list of input and output. This allows you to specify a line of input for 
a user program or for a system utility program (which accepts file specifica- 
tions in the special syntax described in Chapter 6). The system automati- 
cally converts the input list and the output list you specify into a format that 
the Command String Interpreter accepts. For example, to execute the direc- 
tory program (DIR) and obtain a complete listing of the directory of DX1: on 
the printer, you can use the following command. 

*RUN Dil OXdaee xk LR ECE 

+ 
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This command has the same effect as the following lines. 

«RUN DIR 
KLE 3 /E=0X1 2%. 
x"C 

+ 

Note that when you use either an argument or an input list and output list 

with RUN, control returns to the monitor when the program completes. 
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SAVE 

The SAVE command writes memory areas in memory image format to the 

file and device that you specify. 

SAVE filespec fe) parameters | 

In the command syntax shown above, filespec represents the file to be saved 

on a block-replaceable device. If you do not specify a file type, the system 

uses .SAV. The parameters represent memory locations to be saved. 

Parameters are of the form: 

address|-address(2)][,address(3)[-address(n)]] 

where: 

address is an octal value representing a specific block of memory 

locations to be saved. If you specify more than one address, 
each address must be higher than the previous one 

RT-11 transfers memory in 256-word blocks, beginning on 
boundaries that are multiples of 256 (decimal). If the loca- 
tions you specify make a block that is less than 256 words, 

the system saves additional words to make a 256-word block 

The system saves memory from location 0 to the highest memory address 

specified by the parameter list or to the program high limit (location 50 in 

the system communication area). Initially, the system gives the start 

address and the Job Status Word the default value 0 and sets the stack to 

1000. If you want to change these or any of the following addresses, you can 

use the Deposit command to alter them and the SAVE command to save the 

correct areas. 

Area Location 

Start address AO 

Stack 42 

JSW 44 

USR address 46 

High address 50 

Fill characters 56 

If you change the values of the addresses, it is your responsibility to reset 

them to their default values. For more information concerning these 

addresses refer to the RT-11 Programmer’s Reference Manual. Note that 

the SAVE command does not write the overlay segments of programs; it 

saves only the root segment. You cannot use the SAVE command for fore- 

ground or virtual jobs. 
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The following command saves locations 10000 through 11777, and 14000 
through 14777. It stores the contents of these locations in the file 
FILE1.SAV on device DK:. 

«SAVE FILEL 10000-11000%14000~-14100 

The next example sets the reenter bit in the JSW and saves locations 1000 
through 5777 in file PRAM.SAV on device SY:. 

eT 44=2000 
(SAVE SYIPRAM 1000-5777 
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SET 

The SET command changes device handler characteristics and certain sys- 
tem configuration parameters. 

item 

SET ( mrvencncerene | condition 

In the command syntax illustrated above, physical-device-name represents 
the device handler whose characteristics you need to modify. 

See Table 3-1 in this manual for a list of the standard RT—11 permanent 

device names. The argument item represents a system parameter that you 
need to modify. The system items you can change include error handling 
(SET ERROR) and wildcard handling (SET WILD). Table 4-13 lists the 
devices and items you can modify, as well as the valid conditions for these 
devices and items. If you set more than one condition for a device, separate 
the conditions with commas. With the exception of the SET TT, SET USR, 
and SET item commands, the SET command locates the file SY:device.SYS 

and permanently modifies it. The SET commands are valid for all three 
RT-—11 monitors unless otherwise specified. They permanently modify the 
device handlers (except where noted); this means that the conditions remain 
set even across a reboot. For those SET commands that do not permanently 
modify the device handlers, the conditions return to the default setting after 
a reboot. To make these settings appear permanent, include the appropriate 
SET commands in your system’s startup indirect command file (see Section 

4.3.3). The command you enter must be completely valid for the modifica- 

tion to take place. 

NOTE 

If a handler (except for TT:) is already loaded when you 
issue a SET command for it, you must unload the handler 

and install a fresh copy from the system device for the mod- 
ification to have an effect on execution. 

The colon (:) after each device name is optional. 

Figure 4-2: Format of a 12-bit Binary Number 

PDP-11 WORD 

15 14 12 19 14 oT) Q 9g ? 6 5 4 3 2 1 0 

ZONE | ZONE | ZONE | ZONE | ZONE | ZONE | ZONE | ZONE} ZONE | ZONE | ZONE | ZONE 
UNUSED (ALWAYS 0} 2 4 6 1 2 3 4 5 6 7 8 9 

i | | 
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Table 4-13: SET Device Conditions and Modification 

Device or 

Item 
Condition Modification 

CR: 

CR: 

CR: 

CR: 

CR: 

CR: 

CR: 

CR: 

CR: 

CT: 

CT: 

DD: 

CODE=n 

CRLF 

NOCRLF 

HANG 

NOHANG 

IMAGE 

NOIMAGE 

TRIM 

NOTRIM 

RAW 

NORAW 

VECTOR=n 

Modifies the card reader handler to use either the DEC 026 or 
DEC 029 card codes. The argument n must be either 26 or 29. 
The default value is 29. 

Appends a carriage return/line feed combination to each card 
image. This is the normal mode. 

Transfers each card image without appending a carriage 
return/line feed combination. The default is CRLF. 

Waits for you to make a correction if the reader is not ready at 
the start of a transfer. This is the normal mode. 

Generates an immediate error if the device is not ready at the 
start of a transfer. The handler waits (regardless of how the 
condition is set) if the reader is not ready at some point dur- 
ing a transfer (that is, the input hopper is empty, but an end- 
of-file card has not been read). The default is HANG. 

Causes each card column to be stored as a 12-bit binary num- 
ber, one column per word. The CODE option has no effect in 
IMAGE mode. Figure 4-2 illustrates the format of the 12-bit 
binary number. This format allows the system to read binary 
card images. It is especially useful if you use a special encod- 
ing of punch combinations. Mark-sense cards can be read in 
this mode. The default is NOIMAGE. 

Allows the normal translation (as specified by the CODE 
option) to take place. The system packs data one column per 
byte. It translates invalid punch combinations into the error 
character, ASCII backslash (\), which is octal code 134. This is 
the normal mode. 

Removes trailing blanks from each card that the system 
reads. You should not use TRIM and NOCRLF together 
because card boundaries become difficult to read. TRIM is the 
normal mode. 

Transfers a full 80 characters per card. The default is TRIM. 

Performs a read-after-write check for every record written. 
The system retries if an output error occurs. If three retries 

fail, the system indicates an output error. The default is 
NORAW. 

Writes every record directly without reading it back for veri- 
fication. This setting significantly increases transfer rates at 
the risk of increased error rates. This is the normal mode. 

Modifies the DECtape II handler to use n as the vector 
address for the first DECtape II controller (n is an octal num- 
ber). This option, and the next three, enabie you to set vector 
and Control and Status Register (CSR) values in the handler 
itself, without having to modify the handler source code and 
reassemble. Use these options if you have installed the DEC- 
tape II controller(s) at nonstandard addresses. 
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Table 4-13: SET Device Conditions and Modification (Cont.) 

Device or 

Item 
Condition Modification 

DD: 

DD: 

EDIT 

EDIT 

EDIT 

EDIT 

ERROR 

ERROR 

CSR=n 

CSR2=n 

EDIT 

KED 

K52 

TECO 

WARNING 

ERROR 

Modifies the DECtape IJ handler to use n as the CSR address 
for the first DECtape II controller. When you use this option, 
the system prints a message that indicates where to patch the 
DECtape IT handler bootstrap, if you want to use a DECtape 
II as your system volume. 

FATAL TT 1 1 4 
fiac the DIRE ‘Tana it aor & fodifies the DECtape if handler to 

second DECtape II controller. This option is valid only if you 
create the DECtape II dual controller handler (through sys- 
tem generation). 

Modifies the DECtape II handler to use n as the CSR address 
for the second DECtape II controller. This option is valid only 
if you create the DECtape II dual controller handler (through 
system generation). 

Invokes the text editor EDIT with the keyboard monitor 
EDI1 command. This is the normal mode. The system returns 
to this condition after a reboot. 

=
 Q 

LL. 
use has the vertor ior the Pe AD vast VU ae vee 

Invokes the Keypad Editor (KED). For more information on 

the Keypad Editor, see the PDP-11 Keypad Editor User’s 
Guide. This condition is valid only for VT100 terminals. The 
system returns to EDIT EDIT after a reboot. 

Invokes the Keypad Editor (K52); valid if your terminal is a 
VT52. For more information on the Keypad Editor, see the 
PDP-11 Keypad Editor User’s Guide. The system returns to 

EDIT EDIT after a reboot. 

Invokes the text editor TECO with the keyboard monitor 
EDIT command. The default is EDIT. The system returns to 
that condition after a reboot. 

Causes indirect command files and keyboard monitor com- 
wiande 4. a have Lf mareminocg aerate ww ABTS OY fata! naYrrtara 
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occur. See SET ERROR ERROR, which is the default setting. 
Warning error messages contain the -W- characters. The sys- 
tem returns to that condition after a reboot. 

Causes indirect command files and keyboard monitor com- 
mands that perform multiple operations (such as EXECUTE, 
which combines assembling, linking, and running) to abort if 
errors or severe or fatal errors occur. This setting causes 
indirect files and keyboard monitor commands to abort on 
MACRO assembly errors. An example of an error is an unde- 
fined symbol in an assembly. An example of a severe error is a 
device that is write-locked when the system attempts to write 
to it. If either condition occurs, the indirect command file or 

keyboard monitor command aborts the next time the monitor 
gets control of the system. Error error messages contain the 
-E- characters. This is the normal setting. The system returns 

to this condition after a reboot. 

(continued on next page) 
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Table 4-13: SET Device Conditions and Modification (Cont.) 

Device or 

Item 
Condition Modification 

ERROR SEVERE Causes indirect command files and keyboard monitor com- 
mands to abort only if severe or fatal errors occur. Severe 
error messages contain the -F- characters. See SET ERROR 
ERROR, which is the default setting. The system returns to 
that condition after a reboot. 

ERROR NONE Allows indirect command files and keyboard monitor com- 
mands to continue to execute even though they contain sig- 
nificant errors. Most monitor fatal errors still cause the 
indirect command file or keyboard monitor command to 
abort. Fatal errors that always abort indirect command files 
contain the -U- characters in the error messages. See SET 
ERROR ERROR, which is the default setting. The system 
returns to that condition after a reboot. 

LP: CR Sends carriage returns to the printer. To allow overstriking 
on the printer, use this condition for any FORTRAN program 
that uses formatted input and output. Use CR also for any 
LS11 or LP05 line printer to prevent loss of the last line in the 
buffer. LP NOCR is the normal mode. 

LP: NOCR Prevents the system from sending carriage returns to the 
printer. This setting produces a significant increase in print- 
ing speed on LP11 printers, where the line printer controller 
causes a line feed to perform the functions of a carriage 
return. This is the default setting. 

LP: CSR=n Modifies the line printer handler to use n as the Control and 
Status Register (CSR) address for the line printer controller. 
The value you supply must be an octal word address not less 
than 160000. This option enables you to set a special CSR 
value in the line printer handler itself, without having to 
modify and reassemble the handler source code. Use this 
option if you have installed the line printer controller at a 
nonstandard address. 

LP: CTRL Passes all characters, including nonprinting control charac- 

ters, to the printer. Use this condition to pass the bell charac- 
ter to the LA180 printing terminal. You can use this mode for 
T9811 lines nrintare (Othar lina nrintare nrint a onana far a 

control character.) The default is NOCTRL. 

LP: NOCTRL Ignores nonprinting control characters. This is the normal 
mode. 

LP: FORM Declares that the line printer has hardware form feeds, caus- 
ing the line printer handler to send form feeds to the con- 
troller. When you use this option, the line printer handler 
sends the form feed character to the printer each time the 
handler encounters a form feed. This is the default setting. 

(continued on next page) 
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Table 4-13: SET Device Conditions and Modification (Cont.) 

Device or 
Condition Modification 

Item 

LP: NOFORM Causes the line printer handler to simulate hardware form 

LP: 

LP: 

LP: 

LP: 

LP: 

LP: 

LP: 

LP: 

LP: 

LP: 

FORMO 

NOFORMO 

HANG 

NOHANG 

LC 

NOLC 

LENGTH=n 

SKIP=n 

TAB 

NOTAB 

VECTOR=n 

feeds by sending one or more line feeds to the printer. When 
you use this setting, you must also use the LENGTH =n set- 
ting and position the paper at the top of a form (that is, at the 
page perforation) before you start to use the printer. Using 
the NOFORM condition is useful if you are using a preprinted 

form that h 
ting if your printer does not accommodate form feeds. FORM 

is the default setting. 

a nanestand as @ nonstandg ra lanath Van must usa this set- 
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Issues a form feed before a request to print blocks 0. This is 

the normal mode. 

Turns off FORMO mode, which is the default. 

Waits for you to make a correction if the line printer is not 
ready or is not ready at some point during printing. If you 
expect output from the line printer and the system does not 
respond or appears to be idle, check to see if the line printer is 
powered on and ready to print. This is the normal mode. 

Generates an immediate error if the line printer is not ready. 

The default is HANG. 

Allows the system to send lower-case characters to the 
printer. Use this condition if your printer has a lower-case 
character set. The default is NOLC. 

Translates characters in lower case to upper case before 
printing. This is the normal mode. 

Causes the line printer to use n as the number of lines per 
page. The default number of lines per page is 66. Use this 
option with the NOFORM and SKIP = n settings. 

Causes the line printer handler to send a form feed to the 
pr inter when it comes within n lines of the bottom of a page. 

Use this setting to prevent the printer from printing over 
page perforations. The value you supply for n should be an 
integer from 0 to the maximum number of lines on the paper. 
If you set SKIP=0, the handler sends lines to the printer 
regardless of the position of the paper. To disable this condi- 
tion, set SKIP=0. When you use this setting, you must also 
use the LENGTH = n setting. 

Sends TAB characters to the line printer. 
NOTAB. 

Expands TAB characters by sending multiple spaces to the 
line printer. This is the normal mode. 

The default is 

Modifies the line printer handler to use n as the vector of the 
line printer controller. The value you supply for n must be an 

even octal address below 500. This option enables you to set a 
special vector value in the line printer handler itself, without 
having to modify the handler source code and reassemble. 
Use this option if you have installed the line printer con- 
troller at a nonstandard address. 

(continued on next page) 
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Table 4-13: SET Device Conditions and Modification (Cont.) 

Device or 

Item 
Condition Modification 

LP: 

LS: 

LS: 

LS: 

LS: 

LS: 

LS: 

LS: 

LS: 

WIDTH =n 

CR 

NOCR 

CSR=n 

CTRL 

NOCTRL 

FORM 

NOFORM 

FORMO 

NOFORMO 

HANG 

Sets the line printer width to n, where n is a decimal integer 
between 30 and 255, inclusive. The system ignores any char- 
acters that print past column n. The default is 132. 

Sends carriage returns to the printer. To allow overstriking 
on the printer, use this condition for any FORTRAN program 
that uses formatted input and output. (Use CR also for any 
LS11 or LP05 line printer to prevent loss of the last line in the 

buffer.) This is the normal mode. 

Prevents the system from sending carriage returns to the 

printing speed on some line printers. Where the printer con- 
troller causes a line feed to perform the functions of a carriage 

return. The default is CR. 

Modifies the line printer handler to use n as the Control and 
Status Register (CSR) address for the printer controller. The 
value you supply for n must be an octal word address not less 
than 160000. This option enables you to set a special CSR 
value in the printer handler itself, without having to modify 
the handler source code and reassemble. Use this option if 
you have installed the printer controller at a nonstandard 

address. 

Passes all characters, including nonprinting control charac- 
ters, to the printer. Use this condition to pass the bell charac- 
ter to the LA180 printing terminal. The default is NOCTRL. 

Ignores nonprinting control characters. This is the normal 

mode. 

Declares that the line printer has hardware form feeds, caus- 
ing the line printer handler to send form feeds to the con- 
troller. When you use this option, the line printer handler 
sends the form feed character to the printer each time the 
handler encounters a form feed. This is the default setting. 

Causes the line printer handler to simulate hardware form 
feeds by sending one or more line feeds to the printer. When 
you use this setting, you must also use the LENGTH =n set- 
ting and position the paper at the top of a form (that is, at the 
page perforation) before you start to use the printer. Using 
the NOFORM condition is useful if you are using a preprinted 
form that has a nonstandard length. You must use this set- 
ting if your printer does not accommodate form feeds. FORM 

is the default setting. 

Issues a form feed before a request to print block 0. This is the 

normal mode. 

Turns off FORMO mode. The default is FORMO. 

Waits for you to make a correction if the line printer is not 
ready or becomes not ready during printing. If you expect out- 
put from the printer and the system does not respond or 
appears to be idle, check to see if the printer is powered on 

and ready to print. This is the normal mode. 
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Table 4-13: SET Device Conditions and Modification (Cont.) 

Device or eg: . . 
Condition Modification 

Item 

LS: NOHANG Generates an immediate error if the printer is not ready. The 

default setting is HANG. 

LS: LC Allows the system to send lower-case characters to the 

printer. Use this condition if your printer has a lower-case 

character set. The default is NOLC. 

LS: NOLC Translates lower-case characters to upper-case before print- 

ing. This is the normal mode. 

LS: LENGTH =n| Causes the printer to use n as the number of lines per page. 

The default number of lines per page is 66. Use this option 

with the NOFORM and SKIP =n settings. 

LS: SKIP=n Causes the line printer handler to send a form feed to the 

printer when it comes within n lines of the bottom of a page. 
Use this setting to prevent the printer from printing over 
page perforations. The value you supply for n should be an 
integer from 0 to the maximum number of lines on the paper. 
If you set SKIP=0, the handler sends lines to the printer 
regardless of the position of the paper. To disable this condi- 
tion, set SKIP=0. When you use this setting, you must also 
use the LENGTH = n setting. 

LS: TAB Sends TAB characters to the printer. The default is NOTAB. 

LS: NOTAB Expands TABS by sending multiple spaces to the printer. 

This is the normal mode. 

LS: VECTOR =n | Modifies the printer handler to use 7 as the vector of the line 

printer controller. The value you supply for n must be an even 
octal address below 500. This option enables you to set a spe- 
cial vector value in the line printer handler itself, without 
having to modify the handler source code and reassemble. 
Use this option if you have installed the printer controller at 

a nonstandard address. 

LS: WIDTH=n_ | Sets the printer to width n, where n is a decimal integer 

between 30 and 255, inclusive. The system ignores any char- 

acters that print past column n. The default is 132. 

MM: DEFALT=9 | Returns to default settings for 9-track tape. The 9-track 

defaults are: 

DENSE = 809 
ODDPAR 
NODUMP 

MM: DENSE =[800} Sets density for the 9-track tape handler. Do not alter the 
or 809 density setting within a volume. A density setting of 1600 
or 1600] bits per inch (BPI) automatically sets parity to odd. The valid 

density settings for 9-track tape are: 

800 BPI 
1600 BPI 

MM: ODDPAR Sets parity to odd for 9-track tape. DIGITAL recommends this 

setting. 

(continued on next page) 
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Table 4-13: SET Device Conditions and Modification (Cont.) 

Device or 

Item 
Condition Modification 

MM: 

MT: 

MT: 

NOODDPAR 

DEFALT =[7 
or 9] 

DENSE =[200 
or 556 or 807 

or 809] 

DUMP 

ODDPAR 

NOODDPAR 

CONSOL=n 

CRLF 

NOCRLF 

Sets parity to even for 9-track tape. DIGITAL does not recom- 

mend this setting for normal operation, and provides it only 
for compatibility with other systems. 

Returns to default settings for 7- or 9-track tape. The 7-track 
defaults are: 

DENSE = 807 
ODDPAR 
DUMP 

The 9-track defaults are: 

DENSE = 809 
ODDPAR 
NODUMP 

The default setting is DEFALT =9. 

Sets density for 7- or 9-track tape. 807 represents 800 BPI for 
7-track tape; 809 represents 800 BPI for 9-track tape. Do not 
alter the density within a tape volume. You must set density 
to 807 for 7 track tape if you want dump mode. The valid den- 
sity settings for 7 and 9 track tape are: 

7-track: 200 BPI 

556 BPI 

800 BPI 

800 BPI Dump 

9-track: 800 BBI 

Writes bytes to 7-track tape. You must also set density to 807. 

Sets parity to odd for 7- or 9-track tape. DIGITAL recom- 
mends this setting. 

Sets parity to even for 7- or 9-track tape. DIGITAL does not 
recommend this satting for normal oneration, and provides it 

only for compatibility with other systems. 

Directs the system to use the terminal whose logical unit 
number you specify as the console terminal. The terminal 

whose logical unit number you specify must not be currently 
attached by the foreground or any system job. To use this set- 
ting, you must have a multi-terminal configuration. The sys- 
tem returns to this default after a reboot. You cannot use this 
setting for a remote line. 

Issues a carriage return/line feed combination on the console 
terminal whenever you attempt to print past the right mar- 
gin. You can change the margin with the WIDTH command. 
This is the normal mode. This setting is invalid with a non- 
multi-terminal SJ monitor. The system returns to this condi- 
tion after a reboot. 

Takes no special action at the right margin. This setting is 
invalid with a non-multi-terminal SJ monitor. The default is 
CRLF. The system returns to that condition after a reboot. 
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Table 413: SET Device Conditions and Modification (Cont.) 

Device or 

Item 
Condition Modification 

TT: FB 

FORM 

NOFORM 

| HOLD 

NOHOLD 

PAGE 

NOPAGE 

QUIET 

NOQUIET 

Treats CTRL/B and CTRL/F (and CTRL/X in system job mon- 
itors) as background and foreground program control charac- 
ters and does not transmit them to your program. This is the 
normal mode. This setting is not valid for the SJ monitor. The 
system returns to this condition after a reboot. 

Causes CTRL/B and CTRL (and CTRL‘X in system job mon- 

itors) to have no special meaning. Issue SET TT: NOFB to 
KMON, which runs as a background job, to disable all com- 
munication with the foreground or system job. To enable com- 
munication with the foreground job, issue the command SET 
TT FB. This setting is not valid for the SJ monitor. The 
default is FB. The system returns to that condition after a 
reboot. 

Indicates that the console terminal is capable of executing 
hardware form feeds. This setting is invalid with a non-multi- 
terminal SJ monitor. 

Simulates form feeds by generating eight line feeds. This set- 
ting is not valid for the non-multi-terminal SJ monitor. This 
is the normal mode. The system returns to this condition after 

a reboot. 

Enables the Hold Screen mode of operation for the VT50, 
VT52, and VT61 terminals. The command has no effect on any 
other terminals, but it can cause a left square bracket ({) to 
print. This setting is valid for all monitors. NOHOLD is the 
default setting. The system returns to that condition after a 

reboot. 

Disables the Hold Screen mode of operation for the VT50 ter- 
minal. The command has no effect on any other terminal, but 
it can cause a backslash (\) to print. This setting is valid for all 

ita ThA + monitors. ine default is NOHOLD. The system returns to 

that condition after a reboot. 

Treats CTRL/S and CTRL/Q characters as terminal output 
hold and unhold flags and does not transmit them to your pro- 
gram. You must use this setting if you are using a VT100 ter- 
minal. This setting is not valid for the non-multi-terminal SJ 
monitor. This is the normal mode. The system returns to this 
condition after a reboot. 

Causes CTRL/S and CTRL/Q to have no special meaning. This 
setting is not valid for the non-multi-terminal SJ monitor. 
The default is PAGE. The system returns to that condition 
after a reboot. 

Prevents the system from echoing lines from indirect files. 
The default is NOQUIET. The system returns to that condi- 

tion after a reboot. 

Echoes lines from indirect files. This is the default mode. The 

system returns to this condition after a reboot. 

(continued on next page) 
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Table 4-13: SET Device Conditions and Modification (Cont.) 

Device or 

Item 
Condition Modification 

TT: 

USR 

WILD — 

WILD 

SCOPE 

NOSCOPE 

TAB 

NOTAB 

WIDTH=n 

SWAP 

NOSWAP 

EXPLICIT 

IMPLICIT 

Echoes RUBOUT characters as backspace-space-backspace. 
Use this mode if your console terminal is a VT50, VT05, 

VT52, VT55, VT61, VT100, or if GT ON is in effect. The 

default is NOSCOPE. The system returns to that condition 
after a reboot. Note that you delete TAB characters by typing 
a single RUBOUT or DELETE, even though the cursor does 
not move back the correct number of spaces. This is a restric- 
tion in SCOPE modes. 

Echoes RUBOUT characters by enclosing the deleted charac- 
ters in backslashes. This is the normal mode. The system 
returns to this condition after a reboot. 

Indicates that the console terminal is capable of executing 
hardware tabs. This setting is not valid for the non-multi-ter- 
minal SJ monitor. The default is NOTAB. The system returns 
to that condition after a reboot. 

Simulates tab steps every eight positions. Many terminals 
supplied by DIGITAL have hardware tabs. This setting is not 
valid for the non-multi-terminal SJ monitor. This is the nor- 
mal mode. The system returns to this condition after a reboot. 

Sets the terminal width to n, where n is an integer between 30 
and 255. The system initially sets the width to 80. This setting 
is not valid for the non-multi-terminal SJ monitor. (See SET 

TT CRLF.) The system returns to 80 after a reboot. 

Aliows the background job to piace the user service routine 
(USR) in a swapping state. This setting is not valid for the XM 
monitor. This is the normal mode for FB and SJ monitors. The 
system returns to this condition after a reboot. 

Prevents the background job from placing the USR in a 
swapping state. This setting is not valid for the XM monitor. 
The default is SWAP for FB and SJ monitors. The system 
returns to that condition after a reboot. 

Causes the system to recognize file specifications exactly as 
you type them. If you omit a file name or a file type in a file 
ananiGantinn tha crratam dana nat antamoatinally wsanlann tha 
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missing item with an asterisk (*). Wildcards are described in 
Section 4.2 of this manual. The default is IMPLICIT. The sys- 
tem returns to that condition after a reboot. 

Causes the system to interpret missing fields in file specifica- 
tions as asterisks (*). Wildcards are described in Section 4.2 of 
this manual. Table 4-2 shows how the system interprets com- 
mands that have missing fields. This is the normal mode. The 
system returns to this condition after a reboot. 
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The following examples illustrate the SET command. This command allows 

the system to send lower-case characters to the printer: 

SET LF LC 

The next command sets the system wi 

»SET WILD IMPLICIT 

As a result of this command the system inserts an asterisk in place of a miss- 

ing file name or file type in a file specification. See Table 4-2 for a list of 

these commands. 
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SHOW 

The SHOW command prints information about your RT-11 system on the 
console terminal. 

— + 

SHOW [ALL 
CONFIGURATION 

DEVICES _ 
ERRORS //ALL 

IFILE:filespec 
IFROM [:date] 

IOUTPUT:filespec; 
‘ IPRINTER 

ISUMMARY 

wo
 

TERMINAL 
ITO [date] 

JOBS 
QUEUE 
_TERMINALS 

The information includes hardware configuration, monitor version, special 
features in effect, device names and logical device name assignments, termi- 
nal characteristics for terminals currently active on a multi-terminal sys- 
tem, and device handler status. If you are running the Error Logger or 
QUEUE, the SHOW command can provide information on errors and the 
update status of files waiting to be sent to an output device. 

If you specify SHOW without an option, SHOW displays your system’s 
device assignments. The devices the system lists are those known by the 
RT—-11 monitor currently running in memory. This list reflects any addi- 
tions or deletions you have made with the INSTALL and REMOVE com- 
mands. The listing also includes additional information about particular 
devices. The informational messages and their meanings are: 

Message Indicated Condition 

(RESORC) The device or unit is assigned to the back- 
or = RESORC ground iob RESORC (for FB and XM monitors 

only). 

(FORE) The device or unit is assigned to the fore- 
or = FORE ground job (for FB and XM monitors only and 

monitors without system job support). 

(jobname) The device or unit is assigned to the system or 
or =jobname foreground job (for FB and XM monitors that 

have system job support), where jobname rep- 
resents the name of the system or foreground 
job. 

(Loaded) The handler for the device has been loaded 
into memory with the LOAD command. 

(Resident) The handler for the device is included in the 
resident monitor. 
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= logical-device-name(1), The device or unit has been assigned the 

logical-device-name(2)... indicated logical device names with the 

jlogical-device-name(n) § ASSIGN command. 

xx free slots The last line tells the number of unassigned, 

or free, device siots. 

The following example was created under an FB monitor that has system job 

support. It shows the status of all devices known to the system. 

+SHOW 

TT (tResident) 

RK (Resident) 
RK1 = SY, [IKy OBJ» SRCs BIN 

RK2 = LST: MAF 

MQ (Resident) 
Til (CLosded) 

nM 

DX (Loaded) 

XO? (CMYFROG) 

ExX1: <CRESORC) 

Le: (Loaded=QUEVE) 

5 free slots 

The listing shows first that TT and RK are resident in memory. The other 

device handlers known to the system are MQ, DL, DM, DX, LP, MT, and CT. 

There are five free slots in the table. RKO: has the logical names SY, DK, 

OBJ, SRC, and BIN. RK1: has the logical names LST and MAP. The DX 

handler is loaded and device DX0: belongs to the foreground job, MYPROG. 

The LP: handler is loaded and belongs to the system job, QUEUE. 

The options for the SHOW command follow. 

ALL This option is a combination of CONFIGURATION, DEVICES, 
JOBS, and TERMINALS, in that order. The ALL option also tests the device 

ANA £2 BAL UATS. 

assignments. 

CONFIGURATION This option displays the monitor version number 

and patch level, the monitor SET options in effect, the hardware con- 

figuration, and the special features in effect (if any). The listing varies, of 

course, depending on which monitor and which hardware system you are 

using. 

First, the listing always shows the version number and patch level of the 

currently running monitor. 

Next, information about the monitor is displayed. The first line indicates the 

device from which the system was bootstrapped. The next line prints the 

resident monitor’s base address, in octal. Then the listing shows whether the 

user service routine (USR) is set to SWAP or NOSWAP. Another line prints 

out if a foreground job is loaded. The listing shows whether TT is set QUIET 

or NOQUIBT, and whether the indirect file abort level is set to NONE, 

WARNING, ERROR, or SEVERE. The indirect file nesting depth prints out 

as a decimal number. 
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Next, the listing displays the system hardware configuration. It lists the 
processor type, which can be one of the following: 

LSI 11 
PDT 130/150 
PDP 11/04 
PDP 11/05,10 
PDP 11/15,20 

~ PDP 11/23 
PDP 11/34 
PDP 11/35,40 
PDP 11/45,50,55 
PDP 11/60 
PDP 11/70 

hasty 

A separate line prints out for each of the following items that is present on 
your system: 

~FP11 Hardware Floating Point Unit 
Commercial Instruction Set (CIS) 

~: Extended Instruction Set (EIS) 

Floating Instruction Set (FIS) 
~KT11 Memory Management Unit 
“Parity Memory 

Cache Memory 

If you have graphics hardware (VT11 or VS60), another line is printed out to 
indicate it. The clock frequency (50 or 60 cycles) prints next, followed by a 
line for the KW11-—P programmable clock, if there is one on your system. 

Finally, the listing either shows that there are no special features in effect, 
or it lists the appropriate features from the following list: 

v Device I/O time-out support 
Error logging support 
‘Muiti-terminal support 
Memory parity support 

“SJ timer support 
System job support 

The following example was created on a PDP 11/23 processor: 

*SHOW CONFIGURATION 

RT-1LIF BCS) VYO4,.00 

Booted from RKO? 

Resident Monitor base is 137500 (48940.) 
USK is set SWAP 

TT is set NOQUIET 

Indirect file abort level is ERROR 

Indirect file nesting derth is 3 

FF Li /23 

60 Cycle System Clock 

Error lossing surerort 

Nevice T/0 Lime-out surreort 

rarg hes Memorus apy BP POT GU 
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DEVICES This option displays the RT—-11 device handlers, their status, 

and their vectors. The messages for handler status are as follows: 

Installed 

Not installed 

-Not installed (the handier special features do not match those of the 

monitor) 
nnnnnn (load address of handler) 

Resident 

*SHOW REVICES 

Tievice Status Vector 

Ix Installed 2&4 

RK Resident 220 

RF Not installed 204 
CT Installed 214 

e Inetelled 200 

CR Not installed 230 
NL. Installed 000 

FC Installed 070 074 

CT Installed 269 
ns Installed 204 

LM Installed 210 

Ti. Installed 3390 
DF Installed 254 

ry Installed 270 

MT Installed 224 

MM Not installed 224 

In the preceding example, note that the PC handler has two vectors. One is 

for the paper tape reader and the other is for the paper tape punch. Because 

of its special format, the TT handler is never listed. 

JOBS This option displays data about the jobs that are currently loaded. 

This option also tells the following: 

@ the job name and number (if you have not enabled system job support on 

your monitor, the foreground job name appears as FORE, and its priority 

is 1) 

e theconsole the job owns (if a non-multi-terminal monitor, this space is 

blank) 

e@ the priority level of the job 

@ thejob’s running state (running, suspended, or done (but not unloaded)) 

e@ the low and high memory limits of the job 

e@ the start address of the job’s impure area 
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The example that follows displays data about currently running jobs: 

*SHOW JOBS 

Job Name Console Level State Low High Imrure 

14 QUEUE 0 & Susrend 1146224 130306 115254 

0 RESORC 9) 0 Ruri 000000 115210 1341264 

ERRORS The SHOW ERRORS command is valid only if you have error 
logging enabled on your monitor. For a complete description of the error log- 
ger and directions on how to start it, see Chapter 19, Error Logging. Note 
that the error logger is a special feature, available only through the system 
generation process. Because the error logger compiles statistics on each I/O 
transfer that occurs, in addition to hardware errors that occur, it is a good 
idea to enable error logging on a spare system volume that you use only 
when you want to compile error statistics. 

The SHOW ERROR command invokes ERROUT, one of the three programs 
in the error logging package that runs as a background job. ERROUT cre- 
ates reports on the I/O and error statistics the error logger compiles, and can 
print the reports at the terminal, line printer, or store the reports in a file 
you specify. For complete descriptions of the reports ERROUT creates, see 
Chapter 19, Error Logging. 

ERRORS <RET> prints a fuil report on each I/O transfer that 
has occurred in addition to each I/O, memory 

parity, and cache memory error that has 
occurred. 

ERRORS/ALL same as SHOW ERRORS <RET> 

ERRORS/FILE:filespec prints a full I/O transfer and error report from 
the file you specify. The file you specify must 

be of the same format that the error logger 
uses for its statistics compilations. 

ERRORS/FROM[:date] prints a full I/O transfer and error report for 
errors that occurred starting from the date 
you specify. Enter the date as dd:mmm:yy, 
where 

dd is a two-digit date (decimal) 

mmm is the first three characters of a month 

yy is a two-digit year 

ERRORS/TOI:date] prints a full /O transfer and error report for 
errors that occurred up to the date you 
specify. | 

ERRORS/OUTPUT:filespec enters the I/O transfer and error report in the 
output file you specify. This is useful if you 
want to save the error logging reports. 
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ERRORS/PRINTER prints the I/O transfer and error report at the 
line printer. 

ERRORS/SUMMARY prints a summary error report at the termi- 
nal. The summary error report lists only the 
errors that occurred, not the successful I/O 

transfers. 

ERRORS/TERMINAL prints the I/O transfer and error report at the 
terminal. /TERMINAL is the default setting. 

QUEUE Use the SHOW QUEUE command to get a listing of the contents 
of the queue. This option is invalid if you are not running QUEUE (see 
Chapter 20, Queue Package). The listing shows the output device, job name, 
input files, job status, and number of copies for each job that is queued. The 
sample command line that follows lists the current contents of the queue. 

“SHOW QUEUE 
NEVICE JOB STATUS COFTES FILES 

LFOS LAB2 F 1 FASS3 «LST 

2 FASS4 «LST 
2 FASSS «LST 

LFOs HONG Q 3 MESMAN. DOC 
OTL? JUDITH Q 2 FARTI «fOC 

2 FART2 .f0C 
MTL: SZYM Q 1 REFMAN+ TXT 

LFOS JOYCE Q 1 SSM «DOC 
1 DOCFLN. DOC 

The job STATUS column prints a P if the job is currently being output, an S 
if the job being output is suspended, or a Q if the job is waiting to be output. 
If you have a large lineup of files, and your console is a video terminal, you 
can use the CTRL/S and CTRL/Q commands to control the scrolling of the 
listing. 

TERMINALS This option indicates the status of and special features in 
effect for currently active terminals on multi-terminal systems. If your sys- 
tem has only the console terminal, the following message prints: 

No multi-terminal surrort 

Multi-terminal support is a special feature; it is not part of the distributed 
RT-11 monitors. 

If your system does have multi-terminal support, SHOW TERMINALS 
prints a table of the existing terminals and lists the following information: 

Unit number (0-15) 

Owner: Background, foreground, system job owner, or none 

Type: Local 

Remote (dial-up) 
Console 

(continued on next page) 
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Unit number (0-15) 

S-console (shared by background and foreground or sys- 
tem job) 

Is attached to another job (the foreground) 

Interface type: DL DZ 

Width: (width in characters, up to 255) 

SET options in effect: 
TAB 
CRLF 
FORM 
SCOPE 

Line speed: (baud rate if DZ; not applicable if DL) 

The following example shows the terminal status of an RT-11 system. 

*SHOW TERMINALS 

Unit Owner Tyre WIDTH TAB CRLF FORM SCOPE SFEED 

0 RESORC S-Conmsole IIL 132 .No Yes No No N/A 

i FORE Local DL 80 Yes No No Yes N/A 
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SQUEEZE 

The SQUEEZE command consolidates all unused blocks into a single area 
on the device you specify and consolidates the directory entries on the 

device. 

AINO] QUERY 
IWAIT 

_— 

SQUEEZE = | device 

I 

In the command syntax illustrated above, device represents the block 
replaceable volume to be compressed. To perform a squeeze operation, the 
system moves all the files to the beginning of the device you specify, produc- 
ing a single unused area after the group of files. The squeeze operation does 
not change the bootstrap blocks of a device. The system prints a con- 
firmation message before it performs the squeeze operation. You must type 
Y foiiowed by a carriage return to execute the command. 

The squeeze operation does not move files with .BAD file types. This feature 
prevents you from reusing bad blocks that occur on a disk. The system 
inserts files before and after .BAD files until the space between the last file 
it moved and the .BAD file is smaller than the next file to be moved. Note 
that you should use the SQUEEZE command when you get a directory full 
error, even if there is still space remaining on the volume. 

If you perform a squeeze operation on the system device, the system auto- 

pletes. This reboot takes place in order to prevent system crashes that might 
occur when the monitor file or handler files are moved. The system volume 

cannot be squeezed if a foreground or system job is loaded. 

The options for the SQUEEZE command follow. 

/OUTPUT:filespec Use this option to transfer all the files from the input 
device to the output device in compressed format, an operation that leaves 
the input device unchanged. The output device must be an initialized block 
replaceable volume. (Use the INITIALIZE command to do this.) Note that 
the system does not query you for confirmation before this operation pro- 
ceeds. If the output device is not initialized, the system prints an error mes- 
sage and does not execute the command. Note that /OUTPUT does not copy 
boot blocks; you must use the COPY/BOOT command to make the output 
volume bootable. The following example transfers all the files from RKO: to 
RK1: in compressed format, leaving RKO: unchanged. 

,SQUEEZE/OUTPUTERKAY RKOE 

/QUERY This option causes the system to print a confirmation message 
before it executes a squeeze operation. You must respond by typing a Y fol- 
lowed by a carriage return for execution to proceed. This is the default oper- 
ation. /QUERY is invalid with the /OUTPUT option. 
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/NOQUERY Use this option to suppress the confirmation message that 
prints before a squeeze operation executes. The following command com- 
presses all the files on device DT1: and does not query. 

»SQUEEZE/NOQUERY DTL: 

{WAIT This option is useful if you have a single-disk system. When you 
use /WAIT, the system initiates the SQUEEZE operation, but then pauses 
and waits for you to mount the volume you want to squeeze. When the sys- 
tem pauses, it prints Mount input volume in <device>; Continue?, where 
<device> represents the device into which you mount the volume. When the 
volume is mounted, type Y followed by a carriage return. 

The following sample command line squeezes an RK05 disk: 

-SQUEEZE/WAIT RKO? 

RKO?/Seaueeze? Are you sure? Y 

Mount ineut volume in RKO?s Continue? Y 

Mount sustem volume im RKO?s Continue? Y 

Note that the system may repeat the Mount input volume—Mount output 
volume cycle several times to complete the SQUEEZE operation. 
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SRUN 

The SRUN command initiates system jobs. 

SRUN filespec | /BUFFER:n | 

iLEVEL:n 
INAME:logical-jobname 
iPAUSE 
TERMINAL:n 

In the command syntax illustrated above, filespec represents the program to 
be executed. Because this command runs a system job, it is valid only for FB 
and XM monitors that have system job support — a special feature enabled 
through the system generation process. 

You can run up to six system jobs simultaneously, in addition to the fore- 
ground and background jobs. If you attempt to run a system job that is 
already active, an error message prints on the terminal. 

Note that when you issue the SRUN command, the monitor assumes a .SYS 
file type. If you want to issue the SRUN command for a program that has a 
-REL file type, either enter the file type with the file name (for example, 
SRUN QUEUE.REL), or rename the file so it has a SYS file type. 

In an XM monitor, you can use the SRUN command to run a virtual .SAV 
image program. You must type the file type explicitly. 

The options that you can use with SRUN follow. 

/BUFFER:n Use this option to reserve space in memory over the actual 
program size. The argument n represents the number of octal words of mem- 
ory to allocate. You must use this option to run any FORTRAN program asa 
system job. If you use this option for a virtual job linked with the /V option 
(or /XM), the system ignores /BUFFER because the system provides a buffer 
in extended memory. 

/LEVEL:n Use this option to assign an execution priority level to the job, 
where n can be 1, 2, 3, 4, 5, or 6. If you attempt to assign the same priority 
level to two system jobs, an error message prints at the terminal. If omitted, 
the priority level defaults to the highest level that is thus far unassigned. 

/NAME:logical-jobname Use this option to assign a logical job name to a 
program. This is the name that programmed requests and SYSLIB calls use 
to reference a system job. If you attempt to assign the same logical job name 
to two system jobs, an error message prints at the terminal. If you do not 
specify a logical job name, the system assumes the file name of the program. 

/PAUSE Use this option to help you debug a program. When you type the 
carriage return as the end of the command string, the system prints the load 
address of your program and waits. By means of ODT, you can examine or 
modify the program before starting execution (see Chapter 21). You must 
use the RESUME command to restart the system job. The following com- 
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mand loads the program MFUNCT:SYS, prints the load address, and waits 
for a RESUME command to begin execution. 

~SRUN MFUNCT “PAUSE 

Loaded at 126556 
»RESUME MFUNCT 

/TERMINAL:n Use this option to change the console of the system job. 
Your system must have multi-terminal support — a special feature avail- 
able only through system generation — before you can use it. The argument 
n represents a terminal logical unit number. By assigning a different termi- 
nal to interact with the system job, you eliminate the need for system, fore- 
ground, and background jobs to share the console terminal. Note that the 
original console terminal still interacts with the background job and with 
the keyboard monitor, unless you use the SET TT: CONSOL command to 
change this. 
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START 

The START command initiates execution of the program currently in mem- 

ory (loaded with the GET command) at the address you specify. 

START [Cs address | 

In the command syntax shown above, address is an even octal number rep- 

resenting any 16-bit address. If you omit the address or if you specify 0, the 

system uses the starting address that is in location 40. If the address you 

specify does not exist or is invalid for any reason, a trap to location 4 occurs 

and the monitor prints an error message. Note that this command is valid 

for background jobs only, and not for extended memory virtual jobs. The fol- 

lowing command loads MYPROG.SAV into memory and begins execution. 

*GET MYPROG 

«START 

The next example loads MYPROG.SAV and ODT.SAV into memory, and 

begins execution at ODT’s starting address. 

*GET MYFROG 
>GET ODT 
*START 1222 
ONT VO1.04 

* 
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SUSPEND 

The SUSPEND command temporarily stops execution of the foreground or 
system job. 

SUSPEND [(_sP_) jobname | 

If you have system job support enabled on your monitor, specify the name of 
the system or foreground job you wish to suspend. If you do not have system 

job support, then do not include an argument with the SUSPEND command. 
The SUSPEND command is not valid for the SJ monitor. The system per- 
mits foreground input and output that are already in progress to finish; how- 

ever, it issues no new input or output requests and enters no completion 

routines (see the RT-—11 Programmer’s Reference Manual for a detailed 
explanation of completion routines). You can continue execution of the job 
by typing the RESUME command. The following command suspends execu- 
tion of the foreground job that is currently running on a system that does not 
have system job support. 

+SUSFEND 

The next command suspends execution of the system job, QUEUE, that is 

currently running on a system that does have system job support. 

*SUSFEND QUEUE 
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TIME 

Use the TIME command to set the time of day or to display the current time 
of day. 

TIME .e> hh:mm:ss | 

In the command syntax shown above, hA represents hours (from 0 to 23); 
mm represents minutes (from 0 to 59) and ss represents seconds (from 0 to 
59). The system keeps time on a 24-hour clock. 

To enter the time of day, specify the time in the format described above. You 

should do this as soon as you bootstrap the system. The following example 
enters the time, 11:15:00 A.M. 

,TIME 11:15 

As this example shows, if you omit one of the arguments the system 
assumes 0. 

To display the current time of day, type the TIME command without an 
argument, as this example shows. 

TIME 
11f45%01 

When you install the standard RT-11 monitors, the clock rate is preset to 60 
cycles. Consult the RT-11 Installation and System Generation Guide for 
information on setting the clock to a 50-cycle rate. 

The FB and XM monitors automatically reset the time each day. at mid- 
night. The SJ monitor resets the time only if you select timer support during 
the system generation process. 
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TYPE 

The TYPE command prints the contents of one or more files on the terminal. 

TYPE [/COPIES:n filespecs 
IDELETE 
INO] LOG 
INEWFILES 
JQUERY 
WAIT 

In the command syntax illustrated above, filespecs represents the file or files 
to be typed. You can explicitly specify up to six files as input to the TYPE 
command. The system types the files in the order in which you specify them 
in the command line. You can also use wildcards in the file specification. In 
this case, the system types the files in the order in which they occur in the 
directory of the device you specify. If you specify more than one file, separate 

the files by commas. If you omit the file type for a file specification, the sys- 
tem assumes .LST. You can specify the entire command on one line, or you 

can rely on the system to prompt you for information. The TYPE command 
prompt is Files?. 

The TYPE command options and examples follow. 

/COPIES:n_ Use this option to list more than one copy of the file. The 
meaningful range of values for the decimal argument n is from 2 to 32 (1 is 
the default). The following command, for example, types three copies of the 
file REPORT.LST on the terminal. 

»TYPE/COFIES?3 REPORT 

/DELETE Use this option to delete a file after it is typed on the terminal. 
This option must appear following the command in the command line. The 
TYPE/DELETE operation does not ask you for confirmation before it exe- 
cutes. You must use /QUERY for this function. The following example types 
a BASIC program on the terminal, then deletes it from DX1:. 

TYPE /ELETE OX1?PROG1.5BAS 

/LOG This option prints on the terminal the names of the files that were 
typed by the current command. Normally, the system prints a log only if 
there is a wildcard in the file specification. If you specify /QUERY, the query 
messages replace the log, unless you specifically type /LOG/QUERY in the 

command line. The following example shows a TYPE command and the 
resulting log. 

.TYPFE/LOG OUTFIL.LST 

Files coried? 

DK FOUTFIL.LST to TT? 

/NOLOG This option prevents a list of the copied files from printing on the 
terminal. You can use this option to suppress the log if you use a wildcard in 
the file specification. 
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/NEWFILES Use this option in the command line if you need to type only 

those files that have the current date. The following example shows a con- 

venient way to type all new files after a session at the computer. 

+ TYFE/NEWFILES x.LST 

Files coried$ 
DK SREPORT.LST to TT: 

/QUERY If you use this option, the system requests confirmation 

before it performs the operation. /QUERY is particularly useful on oper- 
ri ow a nlern Vanande erhan tan maw nat ha aura urhinh =~ eT. a im 

at tions Ena invol ¥E wiiac Os a us; When you 4ilay not we Sule V¥ LILUVIL files the SYS- 

tem selected for an operation. Note that if you specify /QUERY in a TYPE 

command line that also contains a wildcard in the file specification, the con- 

firmation messages printed on the terminal replace the log messages that 

would normally appea You must respond to a query message by typing Y 

(or anything that begins with y) and a carriage retun to initiate execution 

of a articular operation. The system interprets ay other response to mean 

NO and does not perform the specific operation. 

»TYFE/QUERY/TELETE *.LST 

Files coried/deleted? 
VKIOUTFIL.LST to TT:? NO 

DKSREPORT.LST to TTI? ¥ 

[WAIT This option is useful if you have a single-disk system. When you 

use this option, the system initiates the TYPE operation, but then pauses 

and waits for you to mount the volume on which you want the operation to 

take place. When the system pauses, it prints Mount input volume in 

<device>; Continue?, where <device> represents the device into which you 

mount the volume. When you have mounted the volume, type Y followed by 

a carriage return. 

The following sample command types AJAX.DOC from an RK065 disk: 

» TYFE/WAIT RRO? AJAX. LOC 

Mount ineut volume im RKO? Continue? Y 

After the system has typed AJAX.DOC at the terminal, it issues the follow- 

ing prompt: 

Mount system volume in RKO?) Continue? 

When you mount the system volume, and type a Y followed by a carriage 

return, you terminate the TYPE operation. 
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UNLOAD 

The UNLOAD command removes previously loaded handlers from memory, 
thus freeing the memory space they occupied. It also removes terminated 
foreground or system jobs. 

device [,. . .device] 
UNLOAD 

jobname [,. . ,jobname] 

In the command syntax shown above, device represents the device handler 

to be unloaded. The colon that follows the device handler is optional with SJ, 
FB, and XM monitors and monitors that do not have system job support. 
You must inciude the colon if your system has system job support. 

UNLOAD clears ownership for all units of the device type you specify. A 
request to unload the system device handler clears ownership for any 
assigned units for that device, but the handler itself remains resident. After 
you issue the UNLOAD command, the system returns any memory it frees 
to a free memory list. The background job eventually reclaims free memory. 

Note that if you interrupt an operation that involves magtapes or cassette, 
you must unload and then load (with the LOAD command) the appropriate 
device handler (MM, MT, MS, or CT). 

The system does not accept an UNLOAD command while a foreground job is 
running if the foreground job owns any units of that device. This is because a 

handler that the foreground job needs might become nonresident. You can 

unload a device while a foreground job is running if none of its units belong 
to the foreground job. 

A special function of this command is to remove a terminated foreground or 
system job and reclaim memory, since the system does not automatically 
return the space occupied by the foreground or system job to the free mem- 
ory list. The following command unloads the foreground job and frees the 
memory it occupied. This command is valid only if the foreground job is not 
running. 

,UNLOAL F 

The following command unloads the system job QUEUE. 

»~UNLOAD QUEVE 

The following command clears ownership of all units of RK:. If RK: is the 
system device, the RK handler itself remains resident. 

ate 4 
~WNLOAD RRS 

The next command releases the line printer and DECtape handlers and 
frees the area they previously held. 
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Part Ill 

Text Editing 

You use an editor to create and modify textual material. Part III describes 

the RT-11 text editor, EDIT, and explains how to use it.
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Chapter 5 

Text Editor (EDIT) 

The text editor (EDIT) is a program that creates or modifies ASCII source 
files for use as input to other system programs such as the MACRO assem- 
bier or the FORTRAN compiler. EDIT, which accepts commands you type at 
the terminal, reads ASCII files from any input device, makes specific 

changes, and writes on any output device. EDIT allows efficient use of VT11 
or VS60 display hardware, if they are part of the system configuration. 

The editor considers a file to be divided into logical units called pages. A 
page of text is generally 50 to 60 lines long (delimited by form feed charac- 
ters) and corresponds approximately to a physical page of a program listing. 
The editor reads one page of text at a time from the input file into its inter- 
nal text buffers, where the page becomes available for editing. Editing com- 
mands can: 

e Locate text to be changed 

e@ Execute and verify changes 

e List an edited page on the console terminal 

@ Output a page of text to the output file 

Note that you cannot perform any edit operations on a protected file. To dis- 
able a file’s protected status, see the RENAME command description. 

5.1 Calling EDIT 
You can call the text editor when you are at monitor level. The syntax of the 
command is: 

EDIT | ( /CREATE ) filespec [/ALLOCATE:size] 
/INSPECT 

| \ OUTPUT :fitespeci//ALLOCATE:size]) | 

See Section 4.4 for a description of the EDIT command and its options. 

5.2 Modes of Operation 

The editor operates in either command mode or text mode. In command 
mode the editor interprets all input you type on the keyboard as commands 

to perform some operation. In text mode the editor interprets all typed input 
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as text to replace, insert into, or append to the contents of the text buffer. 
You can use a special editing mode, called immediate mode, with the VT—11 
display hardware. Section 5.7.2 describes this mode. 

Immediately after being loaded into memory and started, the editor is in 
command mode. EDIT prints an asterisk at the left margin of the console 
terminal page to indicate that it is ready to accept a command. Terminate 
all commands by pressing the ESCAPE key twice in succession. Execution 
of commands proceeds from left to right. When EDIT encounters an error 
before beginning execution of a command string, it prints an error message 
followed by an asterisk at the beginning of a new line, indicating that it is 

still in command mode, that it is waiting for a command, and that execution 

of the illegal command has not occurred. You should retype the command 
correctly. 

To enter text mode, type a command that must be followed by a text string. 
These commands insert, replace, exchange, or otherwise manipulate text. 

When you type one of these commands, EDIT recognizes all succeeding char- 
acters as part of the text string until it encounters an ESCAPE character. 
The ESCAPE terminates the text string and causes the editor to reenter 
command mode. 

Speciai Key Commands 

Table 5-1 lists the EDIT key commands. Type a control command by hold- 
ing down the CTRL key while typing the appropriate character. 

Table 5-1: EDIT Key Commands 

Key Explanation 

ESCAPE, Echoes as $. A single ESCAPE terminates a text string. A double ESCAPE 
ALTMODE, | (two consecutive ESCAPEs) executes the command string. For example: 

or SEL AGMOV AyBS~1I$$ 

The first ESCAPE ($) terminates the text object (MOV A,B) of the Get com- 
mand. The double ESCAPE ($$) terminates the Delete command and causes 

execution of the entire statement with the result that the character B will 

be deleted. 

CTRL/C Echoes at the terminal as “C. If EDIT encounters a CTRL/C as a command 
in command mode, it terminates execution and returns control to the mon- 

itor. You can restart the editor by typing R EDIT or REENTER in response 
to the monitor’s prompt. If EDIT encounters a CTRL/C in a text object, the 
CTRL/C is included in the text object, as if it were just like any other charac- 
ter. If the editor is executing a lengthy command and you want to stop 
EDIT, type two CTRL/C commands in succession. This will abort the com- 
mand, generate the 7EDIT-F-COMMAND ABORTED error message, and 
return the editor to command mode. For example: 

RLOUCU UBS 
X"CHE 

(continued on next page) 
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Table 5-1: EDIT Key Commands (Cont.) 

Key Explanation 

CTRL/C 

CTRL/O 

CTRL/U 

RUBOUT 
or 

DELETE 

TAB 

CTRL/X 

In the first command, the three CTRL/C characters are part of the text 
object of the Insert command. EDIT treats them like any other character. In 
the second command string, the CTRL/C occurs at command level, which 
causes the editor to terminate. 

If no commands (other than CLOSE) are executed between the time you ter- 
minate the editor and the time you issue a REENTER command, the text 

fF + ram taws 43 ue. > miler 4h 4 net 
buffer i Hs) preserved as it W&S at Drcgram termination. s10WEVEr, ony t Lne text 

buffer is preserved. The input and output files are closed, and the save and 
macro buffers are reinitialized. 

If you inadvertently terminate an editing session before the output file can 
be closed, you can often use the monitor CLOSE command to make per- 
manent the portion of the output file that has already been written (see Sec- 
tion 4.4). You can then reenter the editor, open a new output file, and 
continue the editing session. 

Echoes as “O and a carriage return. Inhibits printing on the terminal until 
completion of the current command string. Typing a second CTRL/O 
resumes output. 

Echoes as “U and a carriage return. Deletes all characters on the current 
terminal input line. (Typing CTRL/U has the same effect as pressing the 
RUBOUT key until all the characters back to the beginning of the line are 
deleted.) 

Deletes a character from the current command line; echoes as a backslash 

followed by the character deleted. Each succeeding RUBOUT you type 
deletes and echoes another character. An enclosing backslash prints when 
you type a key other than RUBOUT. This erasure is done from right to left. 
Since EDIT accepts multiple-line commands, RUBOUT can delete past the 
carriage return/line feed combination and delete characters on the previous 
line. You can use RUBOUT in both command and text modes. 

Spaces to the next tab stop. Tab stops are positioned every eight spaces on 
the terminal; pressing the TAB key causes the carriage to advance to the 
next tab position. 

Echoes as “X and a carriage return. CTRL/X causes the editor to ignore the 
entire command string you are currently entering. The editor prints a car- 
riage return/line feed combination and an asterisk to indicate that you can 
enter another command. For example: 

*¥TABCH 
EFGH"X 
* 

A CTRL/U would cause only deletion of EFGH; CTRL/X erases the entire 
command. 

5.4 Command Structure 

EDIT commands fall into eight general categories. Table 5—2 lists these cat- 
egories, the commands they include, and the sections of this manual where 
you will find information on the particular command. 
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Table 5-2: EDIT Command Categories 

Category Commands Section 

File open and close 
Edit Backup 5.6.1.3 

Edit Read 5.6.1.1 

Edit Write 5.6.1.2 

End File 5.6.1.4 

File input/output 
EXit 5.6.2.4 

Next 5.6.2.3 

Read 5.6.2.1 

Write 5.6.2.2 

Immediate mode 
ESCAPE 5.7.2 

CTRLD 5.7.2 

CTRLG 5.7.2 

CTRLN 5.7.2 

CTRL V 5.7.2 

RUBOUT 5.7.2 

Pointer location 
Advance 5.6.3.3 

Beginning 5.6.3.1 
Jump 5.6.3.2 

Search 
Find 5.6.4.2 

Get 5.6.4.1 

Position 5.6.4.3 

Text listing 
List 5.6.5.1 

Verify 5.6.5.2 

Text modification 
Change 5.6.6.4 
Delete 5.6.6.2 

eXchange 5.6.6.5 

Insert 5.6.6.1 

Kill 5.6.6.3 

Utility 
Edit Console 5.7.1 

Edit Display 5.7.1 

Edit Lower 5.6.7.6 

Edit Upper 5.6.7.6 

Edit Version 5.6.7.5 

Execute Macro 5.6.7.4 

Macro 5.6.7.3 

Save 5.6.7.1 

Unsave 5.6.7.2 

5-4 Text Editor (EDIT) 
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The general syntax for all the EDIT commands, except immediate mode 
commands, is: 

[n]C[text]$ 

or 

[n]C$ 

where: 

n represents one of the arguments from Table 5-3 

C represents a 1- or 2-letter command 

text represents a string of ASCII characters 

As a rule, commands are separated from one another by a single ESCAPE; 
however, if the command requires no text, the separating ESCAPE is not 
necessary. Commands are terminated by a single ESCAPE; typing a second 
ESCAPE begins execution. (You use ESCAPE differently when immediate 
mode is in effect; see Section 5.7.2.) 

The syntax of display editor commands is different: from the normal editing 
command format, and is described in Section 5.7. 

5.4.1. Arguments 

An argument is positioned before a command letter. It specifies either the 
particular portion of text to be affected by the command or the number of 
times to perform the command. With some commands, this specification is 
implicit and no argument is needed; other editing commands require an 
argument. Table 5-3 lists the possible arguments and their meanings. 

Table 5-3: Command Arguments 

Argument | Meaning 

n Represents an integer in the range —16383 to + 16383 and may, except where 
noted, be preceded by a plus (+) or minus (—) sign. If no sign precedes n, it is 
assumed to be a positive number. The absence of n implies a 1 (or —1 if a minus 
sign precedes a command). This argument can represent the number of char- 
acters or lines forward or backward (+ or —) to move the pointer, or it can rep- 

resent the number of times to execute the operation. 

0 Indicates the text between the beginning of the current line and the reference 
pointer (see Section 5.4.3). 

! Refers to the text between the reference pointer and the end of the text in the 

buffer. 

= Represents —n, where n is equal to the length of the last text argument used. 
Use this argument with the J, D, and C commands only. 

The roles of all arguments are explained in the following sections. 
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5.4.2 Command Strings 

All EDIT command strings are terminated by two successive ESCAPE char- 
acters. Use spaces, carriage returns, and line feeds within a command string 
to increase command readability. EDIT ignores them unless they appear in 
a text string. Commands to insert text can contain text strings that are sev- 

eral lines long. Each line you enter is terminated by the carriage return key, 

which inserts both a carriage return and a line feed character into the text. 
The entire command is terminated by a double ESCAPE. 

You can string several commands together and execute them in sequence. 
For example: 

text object text object text object 

i 
XBGMOVY FOS RG$-SCRLESNGCLE BROS 

y yt 
second third fifth 

command command] command 

v 

first fourth 

command command 

where: 

B is the first command 

GMOV PC,RO_ is the second command (MOV PC,RO0 is the text object) 

-2CR1 is the third command (R1 is the text object) 

5K is the fourth command 

GCLR @R2 is the fifth command (CLR @R2 is the text object) 

$ separates the end of each text object from the follow- 
ing command 

$$ executes the commands 

Execution of a command string begins when you type the double ESCAPE 
and proceeds from left to right. EDIT ignores spaces, carriage returns, line 
feeds, and single ESCAPEs, except when they are part of a text string. Thus, 
example (1) has the same result as example (2): 

(1) xBGMOV ROS=CCLR R1ISAVS$ 

(2) x*BS GMOV ROS 
=CCLR Ris 
AS VSS 

i
 

Text Editor (EDIT)



5.4.3. Current Location Pointer 

Most EDIT commands function with respect to a movable reference pointer 
that is normally located between the most recent character operated upon 
and the next character in the buffer. It is important to think of this pointer 
ae hating hateernnn tern nhavantava andl natran alawandler nw a nhaevartan At tha 
ab VCLIs VOULWCCLL UWY ULIGAILAULUID, ALU LIC VOL ULL Cuuly VUll A ULIALAULUCIL. F1AbL LLLD 

start of editing operations, the pointer precedes the first character in the 

buffer, although it is not displayed on the console terminal. At any time dur- 

ing the editing procedure, think of the pointer as representing the current 
position of the editor in the text. The pointer moves during editing oper- 
atinne accarding ta the tyne of aditing aneratian heing narfarmad Rafar tea 
avions Uvww vse Ging Ww Weew wy Ww Wh WLU opera WEWAR ASWLEE pws meq, merer te 

text in the buffer as so many characters or lines preceding or following the 
pointer. . 

5.4.4 Character- and Line-Oriented Command Properties 

Edit commands are either character-oriented or line-oriented: character-ori- 
ented commands affect a specified number of characters preceding or follow- 
ing the pointer; line-oriented commands operate on entire lines of text. 

The argument of character-oriented commands specifies the number of char- 
acters in the buffer on which to operate. If n is unsigned (positive), the com- 
mand moves the pointer in a forward direction. If n is preceded by a minus 
sign (negative), the command moves the reference pointer backward. LF, 
RET, and null characters, although not printed, are embedded in text lines, 
counted as characters in character-oriented commands, and treated as any 
other text characters. When you press the RET key, both a carriage return 
and a line feed character are inserted into the text. For example, assume the 
pointer is positioned as indicated in the following text (Tt represents the cur- 
rent position of the pointer): 

MOV #VECT,R2 GEDG@P, 
nro DOAGRAaNT SN 

CLR G@R2@EDGD 

The EDIT command -2J moves the pointer back two characters to precede 

the carriage return character. 

MOV #VECT, R2,@ED CP 
CLR @R2 

The command 10J advances the pointer forward ten characters and places it 

between the RET and LF characters at the end of the second line. Note that 

the tab character preceding @R2 is also counted as a single character. 

MOV #VECT,R2@EDG@/ 
CLR @R2 RED, 

Finally, to place the pointer after the C in the first line, use a -14J command. 

The J (Jump) command is explained in Section 5.6.3.2. 

MOV #VECT,R2@ED CP 
CLR @R2 *@EDGD 
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t 

When you use line-oriented commands, the command argument specifies 
the number of lines on which to operate. Because EDIT counts the line-ter- 
minating characters to determine the number of lines on which to operate, 
an argument n does not affect the same number of lines forward (positive) as 
it affects backward (negative). For example, the argument -1 applies to the 
line beginning with the first character following the second previous end-of- 
line and ending with the character preceding the pointer. The argument 1 in 
a line-oriented command, however, applies to the text beginning with the 
first character following the pointer and ending at the first end-of-line. 
Thus, if the pointer is at the center of the line, the argument -1 affects one 
and one-half lines backward from the pointer and the argument 1 affects 
one-half line beyond the pointer. 

For example, assume the buffer contains: 

MOV 4PC RI GEDCE) 
ADD ‘#DRIV-.RIG@EDCD 
MOV #VECT,R2@EDCA/) 

CLR @R2REDCA/ 

The command to advance the pointer one line (1A) causes the following 
change: 

MOV PC.RIG@EDCF) 
ADD #DRIV-..RIGED@ 
MOV #VECT,R2@EDGP 
CLR @R2@EDCF) 

The command 2A moves the pointer over two RET LF combinations to pre- 
cede the fourth line: 

MOV PC.RIG@EDGA 
ADD #DRIV-..RI@EDGD 
MOV #VECT,R2@ED@P 
CLR @R2 GED GE) 

Assume the buffer contains: 

MOV PC.RIG@EDGD 
ADD #DRIV-..RIGED GP 
MOV #VECT,R2@ED GP 
CLR @R2 a 

A command of -1A moves the pointer back by one and one-half lines to pre- 
cede the second line. 

MOV PC,RIGED CP) 
ADD #DRIV-.,.RIGEDCP 
MOV #VECT,R2@EDGD 
CLR @RIGEDGAP 

Now a command of -1A moves the pointer back by only one line. 
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,MOV PC JRIGED CF) 
ADD #DRIV-.,RIGEDCF) 
MOV #VECT,R2@ED CF) 
CLR @R2Q@EDGP 

5.4.5 Command Repetition 

You can execute portions of a command string more than once by enclosing 
the portion in angie brackets (<>) and preceding the left angie bracket with 

the number of iterations you desire. The syntax is: 

n<command> 

For example: 

CISC 2$n<C3$C4$2C5$$ 

where: 

C represents a command 

n represents an iteration argument 

Commands C1 and C2 each execute once, then commands C3 and C4 execute 

n times. Finally, command C5 executes once and the command line is fin- 

ished. The iteration argument (7) must be a positive number (in the range 1 
through 16383); if unspecified, it is assumed to be 1. If the number is nega- 
tive or too large, an error message prints. You can nest iteration brackets up 

to 20 levels. Before execution, EDIT checks command lines to make certain 

the brackets are correctly used and match. 

Enclosing a portion of a command string in iteration brackets and preceding 
it with an iteration argument (7) has the same result as typing that portion 
of the string n times. Thus, example (1) and example (2) are equivalent. 

(1) x*BGAAAS3<-DIBS~J2V$$ 

(2) x*BGAAAS-DIBS—J-DIBS—J-DIB$-JV$$ 

Similarly, the following two strings are equivalent: 

KBS2LALE VE SS 
KBATADVADANVADADYSS 

The following bracket structures are examples of legal usage: 

<< ><cce<cooc 

<<< >>><><> 

The following bracket structures are examples of combinations that will 
cause an error message: 

>sSe< 

<<<>> 
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During command repetition, execution proceeds from left to right until a 
right bracket is encountered. EDIT then returns to the last left bracket 
encountered, decreases the iteration counter, and executes the commands 

within the brackets. When the counter is decreased to 0, EDIT looks for the 

next iteration count to the left and repeats the same procedures. The overall 
effect is that EDIT works its way to the innermost brackets and then works 

its way back again. The most common use for iteration brackets is found in 
commands, such as Unsave (U), that do not accept repeat counts. For 
example: 

K3LU2 $F 

Assume you want to read a file called SAMP (stored on device DK:), and you 
want to change the first four occurrences of the instruction MOV #200,RO 
on each of the first five pages to MOV #244,R4. Enter the following com- 
mand line: 

XE CSANP ES NA CR GON BeOoy ROB OGL a oo ob NB th 

Ba 
~~ y, 

A 

The command line contains three sets of iteration loops (A,B,C) and exe- 

cutes as follows: 

Execution initially proceeds from left to right; EDIT opens the file SAMP for 
input and reads the first page into memory. EDIT moves the pointer to the 
beginning of the buffer and initiates a search for the character string MOV 
#200,RO0. When it finds the string, EDIT positions the pointer at the end of 
the string, but the =J command moves the pointer back, so that it is posi- 
43 ad: a; 1 a: tha at At tha : ; tioned immediately preceding the string. At this point, execution has passed 
through each of the first two sets of iteration loops (A,B) once. The 
innermost loop (C) is next executed three times, changing the 0s to 4s. Con- 
trol now moves hack to nick un the second iteration of loon B, and again 
moves from left to right. When loop C has executed three times, control 
again moves back to loop B. When loop B has executed a total of four times, 

control moves back to the second iteration of loop A, and so forth, until all 
iterations have been satisfied. 

5.5 Memory Usage 

5-10 

The memory area used by the editor is divided into four logical buffers as 
follows: 
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MACRO BUFFER 

High Memory 

Low Memory 

TEXT BUFFER 

The text buffer contains the current page of text you are editing, and the 
command input buffer holds the command you are currently typing at the 
terminal. If a command you are currently entering is within ten characters 

of exceeding the space available in the command buffer, the following mes- 
sage prints on the terminal. 

PEDIT-W-Command buffer almost full 

If you can complete the command within ten characters, you can finish 
entering the command; otherwise you should press the ESCAPE key twice 
to execute that portion of the command line already completed. The warning 
message prints each time you enter a character in one of the last ten spaces. 

If you attempt to enter more than ten characters, EDIT prints the following 
message and aborts the command. 

PEDIT-F-Command buffer fulléno command(s) executed 

The save buffer contains text stored with the Save (S) command, and the 

macro buffer contains the command string macro entered with the Macro 
(M) command. (Both commands are explained in Section 5.6.7.) 

EDIT does not allocate space for the macro and save buffers until an M orS 
command executes. Once you enter an M or S command, a 0M or 0U 

(Unsave) command executes to return that space to the free area. 

The size of each buffer automatically expands and contracts to accommodate 
the text you are entering; if there is not enough space available to accom- 
modate required expansion of any of the buffers, EDIT prints the error 
message: 

TEDIT-F~Insufficient memory 
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5.6 Editing Commands 

5-12 

This section describes the commands and procedures required to: 

@ Read text from the input files to the buffer 

e@ Create a backup version of the file 

e@ List the contents of the buffer on the terminal 

@ Move the reference pointer 

@ Locate characters or strings of characters within the text buffer 

e@ Insert, relocate, or delete text in the buffer 

e@ Close the output file 

@ Terminate the editing session 

The following sections are arranged, in order, by category of command func- 
tion, as illustrated in Table 5—2. 

5.6.1 File Open and Close Commands 

You can use file open and close commands to: 

@ Open an existing file for input and prepare it for editing (ER) 

@ Open a file for output of newly created or edited text (EW) 

@ Open an existing file for editing and create a backup version of it (EB) 

@ Close an open output file (EF) 

5.6.1.1 Edit Read — The Edit Read (ER) command opens an existing file for 
input and prepares it for editing. Only one file can be open for input at a 
time. 

The syntax of the command is: 

Endev:fiinam.iyps 

The argument dev-filnam.typ is limited to 19 characters and specifies the file 
to be opened. If you do not specify a device, DK: is assumed. I[f a file is cur- 
rently open for input, EDIT closes that file and opens the new one. 

Edit Read does not input a page of text nor does it affect the contents of the 
other user buffers. 

With Edit Read you can close a file that is already open for input and reposi- 
tion EDIT at the beginning of the file. The first Read command following 
any Edit Read command inputs the first page of the file. 

This command string opens the file SAMP.MAC on device DT1:. 

XERITLISAMF .MACHE 
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NOTE 

If you enter EDIT with the monitor EDIT/INSPECT or 
EDIT/OUTPUT command, an Edit Read command is auto- 

matically performed on the file named in the EDIT 
command. 

5.6.1.2 Edit Write — The Edit Write (EW) command opens a file for output 
of newly created or edited text. However, no text is output and the contents 
of the buffers are not affected. Only one file can be open for output at a time. Vasey wwe ewe ts Tee Be See Me Se Few Ree SOE OS ee AS NR eS AY witsls 

EDIT closes any output files currently open and preserves any edits made to 

the file. 

The syntax of the command is: 

EWeev:filnam.typ[n]$ 

The argument dev:filnam.typ[n] is limited to 19 characters and is the name 
you assign to the output file being opened. If you do not specify a device, DK: 
is assumed. The optionai argument [nj] is a decimai number that represents 
the length of the file to be opened. Note that the square brackets ([]) are part 
of this argument and must be typed. If you do not specify [n], the system will 
default to either the larger of one-half the largest available space, or the sec- 
ond largest available space. If this is not adequate for the output file size, 
you must close this file and open another when this one becomes full. You 
should use the [n] construction whenever there is doubt as to whether 
enough space is available on the device for one output file. 

If a file with the same name already exists on the device, EDIT deletes the 
existing file when you type an Exit, End File, or another Edit Write com- 
mand. EDIT prints the warning message: 

PENIT-W-Surerseding existing file 
+ 

The following command, for example, opens FILE.BAS on device DK: and 
allocates 11 blocks of space for it. 

KEWFILE.BASCILI$¢ 

NOTE 

If you enter EDIT with the monitor EDIT/CREATE com- 
mand, an Edit Write command is automatically performed 
on the file named in the EDIT command. If you enter EDIT 
with the monitor EDIT/OUTPUT command, an Edit Write 

is automatically performed on the file named with the 
/OUTPUT option. 

5.6.1.3 Edit Backup — The Edit Backup (EB) command opens an existing 
file for editing and at the same time creates a backup version of the file. 
EDIT closes any input and output file currently open. No text is read or writ- 
ten with this command. 
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The syntax of the command is: 

EBdev:filnam.typ[n]$ 

The argument dev:filnam.typ[n] is limited to 19 characters. If you do not 
specify a device, DK: is assumed. The argument [n] is optional and repre- 

sents the length of the file to be opened; if you do not specify [n], the system 
defaults to either the larger of one-half the largest available space, or the 
second largest available space. 

The file you indicate in the command line must already exist on the device 
you designate, because text will be read from this file as input. At the same 
time, EDIT opens an output file under the same file name and file type. 
When the output file is closed, EDIT renames the original file (used as input) 
with the current file name and a .BAK file type and deletes any previous file 
with this file name and a .BAK file type. EDIT closes the new output file and 
assigns it the name you specify in the EB command. This renaming of files 

takes place when an Exit, End File, or subsequent Edit Write or Edit 
Backup command executes. If you terminate the editing session with a 
CTRL/C command before the output file is closed, the new output file is not 
“made permanent, and the renaming of the current version to .BAK does not 
take place. Thus: 

*XERSY!BAS1.MACSS 

This command opens BAS1.MAC on device SY:. When editing is complete, 
the old BASI.MAC becomes BAS1.BAK, and the new file becomes 

BAS1.MAC. EDIT deletes any previous version of BAS1.BAK. 

NOTE 

In EB, ER, and EW commands, leading spaces between the 

command and the file name are not permitted because 
EDIT assumes the file name to be a text string. All 
dev:file.typ specifications for EB, ER, and EW commands 
conform to RT—-11 conventions for file naming. File names 

entered in command strings used with other system pro- 
grams have identical specifications. 

If you enter EDIT with the monitor EDIT command, an 

Edit Backup command is automatically performed on the 
file named in the EDIT command. 

5.6.1.4 End File — The End File (EF) command closes the current output 
file and makes it permanent. You can use the EF command to create an out- 
put file from a section of a large input file or to close an output file that is full 
before you open another file. Modifiers are illegal with an EF command. 
Note that an implied EF command is included in EW and EB commands. 

The syntax of the command is: 

EF 

Table 5-4 illustrates the relationship between the file open and close com- 
mands and the buffers and files themselves. 
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Table 5-4: EDIT Commands and File Status 

Command File Status 

Input Text Buffer | Output 

ERXXX$ Opens XXX for input;} Unchanged Unchanged 
closes existing input 
file, if any 

EWXXX$ Unchanged Unchanged Opens XXX for output; closes 
existing output file, if any; 
performs .BAK renaming if EB is 
in effect 

EBXXX$ Opens XXX for input;] Unchanged Opens a temporary file 
closes existing input for output; closes existing 
file, if any output file, if any; 

performs .BAK renaming if EB is 
in effect 

EF$ Unchanged Unchanged Closes output file; performs 
.BAK renaming if EB is 
in effect 

EX$ Copies to Copies to Closes output file after 
output file output file copying complete; performs .BAK 

renaming if EB is in effect 

5.6.2 File Input/Output Commands 

You use file input/output commands to: 

e Read text from an input file into the buffer 

e Copy lines of text from the buffer into an output file 

@ Terminate the editing session 

5.6.2.1 Read — Before you can edit text, you must read the input file into 

the buffer. The Read (R) command reads a page of text from the input file 

(previously specified in an ER or EB command) and appends it to the current 

contents of the text buffer (contents can be empty). 

The command is: 

R 

No arguments are used with the R command. If the buffer contains text 

when the R command is executed, the pointer does not move; however, if the 

buffer does not contain text, the pointer is placed at the beginning of the buf- 

fer. EDIT transfers text to the buffer until one of the following conditions 

occurs: 

1. A form feed character, signifying the end of the page, is encountered. 

2. The text buffer is 500 characters from being full. (When this condition 

occurs, the Read command inputs up to the next carriage return/line 
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feed combination, then returns to command mode. An asterisk prints as 
though the read were complete, but text will not have been fully input.) 

3. An end-of-file is encountered. (The ?7EDIT-F-End of input file message 
prints when all text in the file has been read into memory and no more 
input is available.) 

The maximum number of characters you can bring into memory with an R 
command depends on the system configuration and the memory require- 
ments of other system components. EDIT prints an error message if the read 
exceeds the memory available or if no input is available. 

The following example creates a file using the EB and R commands. 

XEESIK A, BASES 

This command opens SJK1.BAS on DK: and permits modification. 

RR/LSS 
THIS IS FAGE ONE OF 
FILE SJK1.BAS, 

This command reads the first page of SJK1.BAS into the buffer. The pointer 
is placed at the beginning of the buffer. /L lists the contents of the buffer on 
the terminal, beginning at the pointer and ending with the last character in 
the buffer. 

5.6.2.2 Write — The Write (nW) command copies lines of text from the text 
buffer to the output file (as specified in the EW or EB command). The con- 
tents of the buffer are not altered and the pointer is left unchanged (unless 
an output error occurs). 

NOTE 

EDIT uses a system of intermediate buffers to store output 
hafanra 14 urritad tha data ta 481. ML. VWTo4 
ves’ iu Waris wit Gava to an output mie, 1c Write com- 

mand logically writes to the file, but output to a device does 
not occur until the intermediate buffer fills. When the edi- 

tor closes a file (that is, after you issue an EF, EB, EX) or 

EW command), text is written from the buffer to the file 

and the file is complete. If the editor does not close a file (if 
you exit with CTRL/C and use the CLOSE command), it is 
possible that the output file will be missing the last 512 
characters. 

The syntax of the command is: 

nW 

The argument you supply with the W command determines the lines of text 
to copy. ‘lable 5—5 lists the arguments for the W command. 
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Table 5-5: Write Command Arguments 

Argument | Function 

n Writes n lines of text beginning at the pointer and ending with the nth end-of- 
13 lL + ta th line character to the output file. 

—n Writes n lines of text to the output file beginning with the first character on 
the —nth line and terminating at the pointer. 

0 Writes to the output file the current line up to the pointer. 

Writes to the output file the text between the pointer and the end of the buffer. 

If the buffer is empty when the write executes, no characters are output. 

The following examples illustrate the use of the W command. 

(1) xSws¢ 

In example (1), the command writes the five lines of text following the 
pointer into the current output file. 

(2) *-2u$$ 

In example (2), the command writes the two lines of text preceding the 
pointer into the current output file. 

(3) B/WSs 

In example (3), the command writes the entire text buffer to the current out- 
put file. 

NOTE 

If an output file fills while a Write command is executing, 
EDIT prints the ?EDIT-F-Output file full message. In this 

case, EDIT positions the reference pointer after the last 
character it wrote successfully. You can then use the fol- 

lowing recovery procedure: 

1. Close the current output file (EF command). 

2. Open anew output file (EW command). 

3. Delete the characters just written by using -nD or -nK, 
where n is any arbitrary number that exceeds the num- 
ber of lines or characters in the buffer. 

4. Resume output. 

5.6.2.3 Next— The Next (nN) command writes the contents of the text buf- 
fer to the output file, deletes the text from the buffer, and reads the next 
page of the input file into the buffer. The pointer is positioned at the begin- 
ning of the buffer. The syntax of the command is: 

nN 
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If you specify the argument n with the Next command, the sequence is exe- 
cuted n times. 

If EDIT encounters the end of the input file when trying to execute an N 
command, it prints ?7EDIT-F-End of input file to indicate that no further text 
remains in the input file. Since the contents of the buffer have already been 
transferred to the output file, the buffer is empty. 

Using the N command is a quick way to write edited text to the output file 
and set up the next page of text in the buffer. The N command functions as 
though it were a combination of the Write, Delete, Read, and Beginning 
commands. (Delete is a text modification command, described in Section 
5.6.6.2; the Beginning command is a pointer relocation command, described 
in Section 5.6.3.1.) Using the N command with an argument is a convenient 
way to set up text in the buffer, if you already know its page location. The N 
command operates in a forward direction only; therefore, you cannot specify 
negative arguments with an N command. 

In the following example, an N command copies an input file with more than 
one page of text to the output file. 

xXEBDUKS TEST «MACSS 

This command opens the file TEST.MAC on device DK: and creates a new 
file entitled TEST.MAC for output. 

XN/L SS 
THIS IS PAGE ONE OF 
FILE TEST.MAC. 

This command reads the first page of the input file, TEST.MAC, into the buf- 
fer and lists the entire page on the terminal. 

*N/LES 

PERIT-F-End of ineut file 

* 

This command transfers the contents of the buffer to the output file, clears 
the buffer, and encounters the end of the file. Because it cannot complete the 
N sequence, EDIT prints ?#DiT-F-End of input fiie on the terminal. The 
buffer is empty and the entire input file has been written to the output file. 

5.6.2.4 EXit — Type the Exit (EX) command to terminate an editing ses- 
sion. The Exit command: 

@ Writes the text buffer to the output file 

e ‘Transfers the remainder of the input file to the output file 

e@ Closes all open files 

@ Renames the backup file with a .BAK file type if an EB command is in 
effect 
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The command is: 

EX 

No arguments are accepted. Essentially, Exit copies the remainder of the 
at Glo inta 

input file into the output file and returns te the monitor. Exit is legal oe only 

when there is an output file open. If an output file is not open and you want 
to terminate the editing session, return to the monitor with CTRL/C. 

WT ee eee dk cme ~ =a AA RA RAM a maizn an 
You must issue an EF or EX command in order to make an 

output file permanent. If you use CTRL/C to return to the 
monitor without issuing an EF command, the current out- 
put file will not be saved. (You can, however, make per- 
manent that portion of the text file that has already been 
written out, by using the monitor CLOSE command.) 

An example of the contrasting uses of the EF and EX commands follows. 
Assume an input file, SAMPLE, contains several pages of text. The first and 
second pages of the file will be made into separate files called SAM1 and 
SAM2, respectively; the remaining pages of text will then make up the file 
SAMPLE. This can be done by using these commands: 

KEWSAM LES 

KER SAMPLES 

XPNEP $ 
KEWSAM2S $ 
¥NEF $4 

XEWSAMPLESEX $$ 

Note that the EF commands are not necessary in this example since the EW 
command closes a currently open output file before opening another. 

5.6.3 Pointer Relocation Commands 

Pointer relocation commands allow you to change the current location of the 

reference pointer within the text buffer. 

5.6.3.1 Beginning — The Beginning (B) command moves the current loca- 
tion of the pointer to the beginning of the text buffer. 

The command is: 

B 

There are no arguments. 

For example, assume the buffer contains: 

MOVB 5(R1),@R2 
ADD R1,(R2)+ 
CLR @R?2 
MOVB 6(R1),@R2 
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The B command moves the pointer to the beginning of the text buffer. 

KESE 

The text buffer now looks like this: 

MOVB 5(R1),@R2 
ADD RI1,(R2)+ 
CLR @R2 
MOVB 6(R1),@R2 

>
 

5.6.3.2 Jump — The Jump (nJ) command moves the pointer past a specified 
number of characters in the text buffer. The syntax of the command is: 

nd 

Table 5—6 shows the arguments for the J command. 

Table 5-6: Jump Command Arguments 

Argument | Meaning 

(+ or—)n_ | Moves the pointer (forward or backward) n characters. 

0 Moves the pointer to the beginning of the current line (equivalent to 0A). 

/ Moves the pointer to the end of the text buffer (equivaient to /A). 

= Moves the pointer backward n characters, where n equals the length of the 
last text argument used. 

Negative arguments move the pointer toward the beginning of the buffer; 
positive arguments move it toward the end. Jump treats carriage returns, 
line feeds, and form feed characters the same as any other character, count- 

ing one buffer position for each one. 

The following examples illustrate the J command. 

This command moves the pointer ahead three characters. 

K- 4598 

This command moves the pointer back four characters. 

XBSGABC$=J$$ 

This command moves the pointer so that it immediately precedes the first 
occurrence of ABC in the buffer. 

5.6.3.3 Advance — The Advance (nA) command is similar to the Jump com- 
mand except that it moves the pointer a specific number of lines (rather than 
single characters) and leaves it positioned at the beginning of the line. The 
syntax of the command is: 

nA 
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Table 5-7 lists the arguments for the A command and their meanings. 

Table 5-7: Advance Command Arguments 

ee ee eee 

n Moves the pointer forward n lines and positions it at the beginning of the nth 
line. 

—n Moves the pointer backward past n carriage return/line feed combinations 
and positions it at the beginning of the — nth line. 

0 Moves the pointer to the beginning of the current line (equivalent to 0J). 

/ Moves the pointer to the end of the text buffer (equivalent to /J). 

Following are examples that use the A command. 

x3ASS 

This command moves the pointer ahead three lines. 

Assume the buffer contains: 

CLR @R2 

The following command moves the pointer to the beginning of the current 
line: 

KOASS 

Now the buffer looks like this: 

Use search commands to locate characters or strings of characters within 
the text buffer. 

NOTE 

Search commands always have positive arguments. They 
search ahead in the file. This means that to search for a 
character string that has already been written to the out- 
put file, you must first close the currently open file (with 
EX) and then edit the file that was just used for output 
(with EB). 

5.6.4.1 Get — The Get (nG) command is the basic search command in EDIT. 
It searches the current text buffer for the nth occurrence of a specific text 
string, starting at the current location of the pointer. If you do not supply 
the argument n, EDIT searches for the first occurrence of the text object. The 
search terminates when EDIT either finds the nth occurrence or encounters 
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the end of the buffer. If the search is successful, EDIT positions the pointer 
to follow the last character of the text object. EDIT notifies you of an unsuc- 

cessful search by printing ?EDIT-F-Search failed. In this instance, EDIT 
positions the pointer after the last character in the buffer. 

The syntax of the command is: 

nGtext$ | 

The argument n must be positive. If you omit it, EDIT assumes it to be 1. 

The text string may be any length and must immediately follow the G com- 
mand. EDIT makes the search on the portion of the text between the pointer 
and the end of the buffer. 

For example, assume the pointer is at the beginning of the buffer shown 
below. 

MOV PC,R1 

‘ADD #DRIV-..R1 
MOV #VECT,R2 

CLR @R2 

~MOVB. 5(R1),@R2 
ADD RIi,R2)+ 

CLR G@R2 

MOVB  6(R1),@R2 

The following command searches for the first occurrence of the characters 
ADD following the pointer and places the pointer after the searched 
characters. | 

KGADIG $ 

Now the buffer looks like this: 

MOY DO D1 
Wis ruWi 

ADD, #DRIV-.,R1 

following the pointer ‘and leaves the pointer ‘immediately following | the text 
object. 

X3GCR2S$ 

The buffer is changed to: 

ADD Ri,(R2)+ 

CLR @R2 n 

After successfully completing a search command, EDIT positions the pointer 
immediately following the text object. Using a search command in com- 
bination with =J places the pointer in front of the text object, as follows: 

XGTESTS= JSS 
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This command combination places the pointer before TEST in the text 
buffer. 

5.6.4.2 Find — The Find (nF) command starts at the current pointer loca- 
tion and searches the entire input file for the nth occurrence of the text 
string. If EDIT does not find the nth occurrence of the text string in the cur- 
rent buffer, it automatically performs a Next command and continues the 
search on the new text in the buffer. When the search is successful, EDIT 

leaves the pointer immediately following the nth occurrence of the text 
string. If the search fails (that is, EDIT detects the end-of-file for the input 
file and does not find the nth occurrence of the text string), EDIT prints 
?EDIT-F-Search failed. In this instance, EDIT positions the pointer at the 
beginning of an empty text buffer. When you use the F command, EDIT 

deletes the contents of the buffer after writing it to the output file. 

The syntax of the command is: 

nFtext$ 

The argument n must be positive. EDIT assumes it to be 1 if you do not sup- 
ply another value. 

You can use an F command to copy all remaining text from the input file to 
the output file by specifying a nonexistent text object. The Find command 
functions like a combination of the Get and Next commands. 

The following example uses the F command. 

*2F MOVE S(RL) OR28S 

This command searches the entire input file for the second occurrence of the 
text string MOVB 6(R1),@R2. EDIT places the pointer following the text 
string. EDIT writes the contents of each unsuccessfully searched buffer to 
the output file. 

5.6.4.3 Position — The Position (nP) command is identical to the Find (F) 
command with one exception. The F command transfers the contents of the 
text buffer to the output file as each page is unsuccessfully searched, but the 
P command deletes the contents of the buffer after it is searched without 
writing any text to the output file. 

The syntax of the command is: 

nPtext$ 

The argument n must be positive. If you omit it, EDIT assumes it to be 1. 

The nP command searches each page of the input file for the nth occurrence 
of the text object starting at the pointer and ending with the last character 
in the buffer. If EDIT finds the nth occurrence, it positions the pointer fol- 
lowing the text object, deletes all pages preceding the one containing the 
text object, and positions the page containing the text object in the buffer. 
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If the search is unsuccessful, EDIT clears the buffer but does not transfer 

any text to the output file. EDIT positions the pointer at the beginning of an 
empty text buffer. 

The Position command is a combination of the Get, Delete, and Read com- 

mands; it is most useful as a means of placing the pointer in the input file. 
For example, if your aim in the editing session is to create a new file from 
the second half of the input file, a Position search saves time. 

The following example uses the P command. 

KF SSS 

This command searches the input file for the first occurrence of the text 
object, 3. EDIT positions the pointer after the text object. 

XOL SS 

INFUT FILE FAGE 3 

This command lists on the terminal the current line up to the pointer. 

5.6.5 Text Listing Commands 

5.6.5.1 List — The List (nL) command prints at the terminal lines of text as 

they appear in the buffer. The syntax of the command is: 

nL 

An argument preceding the L command indicates the portion of text to 
print. For example, the command, 2L, prints on the terminal the text begin- 
ning at the pointer and ending with the second end-of-line character. The 
pointer is not altered by the L command. Table 5-8 lists arguments and 
their effect upon the list command. 

Table 5-8: List Command Arguments 

Argument | Meaning 

n Prints at the terminal n lines beginning at the pointer and ending with the 
nth end-of-line character. 

—n Prints all characters beginning with the first character on the —nth line and 
terminating at the pointer. 

0 Prints the current line up to the pointer. Use this command to locate the 
pointer within a line. 

/ Prints the text between the pointer and the end of the buffer. 

These examples illustrate the use of the L command. 

X- OL SS 
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This command prints all characters starting at the second preceding line 
and ending at the pointer. 

K4L S$ 

Thic lina nrinte all charactare hacginninge at tha nainter and tarminatine at 

the fourth carriage return/line feed combination. 

Fk ra b a i¢| kr b ¢ - ¢ id k k ¢ & b ¢ ¢ ke rk bk b ke ¢ ¢ be re e ke ¢ ¢ re ke ¢ ¢ ¢ rk b b b i t ; ¢ Po * rf g 

Assuming the pointer location is: 

MOVB. 5(R1),@R2 
ADD, RI,(R2)+ 

The following command prints the previous one and one-half lines up to the 
pointer: 

x-1L.$4 

The terminal output now looks like this: 

MOVE SCR s@R2 
ALT 

5.6.5.2 Verify — The Verify (V) command prints at the terminal the entire 
line in which the pointer is located. It provides a ready means of determin- 
ing the location of the pointer after a search completes and before you give 
any editing commands. (The V command combines the two commands OLL.) 
You can also type the V command after an editing command to allow proof- 
reading of the results. No arguments are allowed with the V command. The 
location of the pointer does not change. 

5.6.6 Text Modification Commands 

You can use the following commands to insert, relocate, and delete text in 
the text buffer. 

5.6.6.1. Insert — The Insert (I) command is the basic command for inserting 
text. EDIT inserts the text you supply at the location of the pointer and then 
places the pointer after the last character of the new text. 

The syntax of the command is: 

Itext$ 

No arguments are allowed with the insert command. The text string is lim- 
ited only by the size of the text buffer and the space available. All characters 
are legal, except ESCAPE, which terminates the text string. 

NOTE 

If you forget to type the I command, the editor will interpret 

the text as commands. 
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EDIT automatically protects the text buffer from overflowing during an 
insert. If the I command is the first command in a multiple command line, 
EDIT ensures that there will be enough space for the insert to be executed at 
least once. If repetition of the command exceeds the available memory, an 
error message prints. 

The following example illustrates the I command. 

xIMOV #BUFF »R2 
MOV ¥#LINE Ri 

MOVE ~1CR2) sROSS 
xX 

This command inserts the text at the current location of the pointer and 
Taawed the mnointer nocitioned sftar RN 1€4VES tne poinver POsitionea aicver cw. 

DIGITAL recommends that you insert large amounts of text into the file in 
small sections rather than all at once. This way, you are less vulnerable to 
loss of time and effort due to machine failure or human error. This is the rec- 
ommended procedure for inserting large amounts of text: 

1. Open the file with the EB command. 

2. Insert or edit a few pages of text. 

3. Insert a unique text string (like ????) to mark your place. 

4. Use the Exit command to preserve the work you have done so far. 

5 Start again, using the F command to search for the unique string you 
used to mark your place. 

6. Delete your marker and continue editing. 

5.6.6.2 Delete — The Delete (nD) command is a character-oriented com- 
mand that deletes n characters in the text buffer, beginning at the current 
iocation of the pointer. The syntax of the command is: 

nD 

if you do not specify n, EDIT deletes the character immediately foiiowing 
the pointer. Upon completion of the D command, EDIT positions the pointer 
immediately before the first character following the deleted text. Table 5-9 
lists arguments for the D command. 
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Table 5-9: Delete Command Arguments 

Argument | Meaning 

n Deletes n characters following the pointer. Places the pointer before the first 
character following the deieted text. 

—n Deletes n characters preceding the pointer. Places the pointer before the first 
character following the deleted text. 

0 Deletes the current line up to the pointer. The position of the pointer does not 
change (equivalent to 0K). 

/ Deletes the text between the pointer and the end of the buffer. Positions the 
pointer at the end of the buffer (equivalent to /K). 

= Deletes —n characters, where n equals the length of the last text argument 

used. 

The following examples illustrate the use of the D command. 

X-20S$ 

This command deletes the two characters immediately preceding the 

pointer. 

XBSFMOV R1IS=09$ 

This command string deletes the text string MOV R1 (=D in combination 
with a search command deletes the indicated text string). 

Assume the text buffer contains the following: 

ADD R1(R2)+ 
CLR ,@R2 

The following command deletes the current line up to the pointer: 

KOLISS 

The buffer now contains: 

ADD RI,(R2)+ 
4@R2 

5.6.6.3 Kill — The Kill (nK) command removes n lines of text (including the 
carriage return and line feed characters) from the page buffer, beginning at 
the pointer and ending with the nth end-of-line. The syntax of the command 

is: 

nK 

EDIT places the pointer at the beginning of the line following the deleted 
text. Table 5-10 describes each argument and its effect upon the Kill 

command. 
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Table 5-10: Kill Command Arguments 

Argument |} Meaning 

n Removes the character string (including the carriage return/line feed com- 
bination) beginning at the pointer and ending at the nth end-of-line. 

—n Removes the character string beginning at the nth end-of-line preceding the 
pointer and ending at the pointer. Thus, if the pointer is at the center of a line, 
the modifier —1 deletes one and one-half lines preceding it. 

0 Removes the current line up to the pointer (equivalent to OD). 

/ Removes the characters beginning at the pointer and ending with the last line 
in the text buffer (equivalent to /D). 

The following examples illustrate the K command. 

K2K$4 

This command deletes lines starting at the current location of the pointer 
and ending at the second carriage return/line feed combination. 

Assume the text buffer contains the following: 

ADD RI1,(R2)+ 
CLR, @R2 
MOVB 6(R1),@R2 

This command removes the characters beginning at the pointer and ending 
with the last line in the text buffer: 

K/KSS 

The buffer now contains: 

ADD RI1,(R2)+ 

CLR, 

Kill and Delete commands perform the same function, except that Kill is 
line-oriented and Delete is character-oriented. 

5.6.6.4 Change — The Change (nC) command changes a specific number of 
characters following the pointer. The syntax of the command is: 

nCtext 

A C command is equivalent to a Delete command followed by an Insert com- 
mand. You must insert a text object following the nC command. Table 5-11 
lists each argument and ita offart unon thea ( anmmand 

Bay CABEMA BON GAAS Mpyyil 4A VY VALLI, 
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Table 5-11: Change Command Arguments 

Argument | Meaning 

n Replaces n characters following the pointer with the specified text. Places the 

pointer after the inserted text. 

—n Replaces n characters preceding the pointer with the specified text. Places the 

pointer after the inserted text. 

0 Replaces the current line up to the pointer with the specified text. Places the 

pointer after the inserted text (equivalent to 0X). 

/ Replaces the text beginning at the pointer and ending with the last character 

in the buffer. Places the pointer after the inserted text (equivalent to /X). 

= Replaces —n characters with the indicated text string, where n represents the 

length of the last text argument used. 

The size of the text is limited only by the size of the text buffer and the space 

available. All characters are legal except ESCAPE, which terminates the 

text string. 

If the C command is to be executed more than once (that is, it is enclosed in 

angle brackets) and if there is enough space available for the command to be 

entered, it will be executed at least once (provided it appears first in the 

command string). If repetition of the command exceeds the available mem- 

ory, an error message prints. 

The following examples illustrate the C command. 

KSCHVECT SS | 

This command replaces the five characters to the right of the pointer with 

#VECT. 

Assume the text buffer contains the following: 

CLR @R2 
MOV, 5(R1),@R2 

The next command replaces the current line up to the pointer with the speci- 

fied text. 

*OCALITIESS 

The buffer now contains: 

CLR @R2 
ADDB, 5(R1),@R2 

You can use =C with a Get command to replace a specific text string. Here 

is an example: 

XGFIFTY?$=CFIVE3$ 

This command finds the text string FIFTY: and replaces it with FIVE::. 
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5.6.6.5 Exchange — The Exchange (nX) command is similar to the change 
command except that it changes lines of text, instead of a specific number of 
characters. The syntax of the command is: 

nXtext 

The nX command is identical to an nK command followed by an Insert com- 
mand. Table 5-12 lists the Exchange command arguments. 

Table 5-12: Exchange Command Arguments 

Argument | Meaning 

n Replaces n lines, including the carriage return and line feed characters follow- 
ing the pointer. Places the pointer after the inserted text. 

—n Replaces n lines, including the carriage return and line feed characters pre- 
ceding the pointer. Positions the pointer after the inserted text. 

0 Replaces the current line up to the pointer with the specified text. Positions 
the pointer after the inserted text (equivalent to OC). 

/ Replaces the text beginning at the pointer and ending with the last character 
in the buffer with the specified text (equivalent to /C). Positions the pointer 
after the inserted text. 

All characters are legal in the text string except ESCAPE, which terminates 
the text. 

If the X command is enclosed within angle brackets to allow more than one 

execution, and if there is enough memory space availabie for the X com- 

mand to be entered, EDIT executes it at least once (provided it is first in the 
command string). If repetition of the command exceeds the available mem- 
ory, an error message prints. 

The following example illustrates the X command. 

KOXADL Rie (R2)+ 

CLR @R2 
$$ 
x 

This command exchanges the two lines to the right of the pointer with the 
text string. 

5.6.7 Utility Commands 

During the editing session, you can store text in external buffers and sub- 
sequently restore this text when you need it later in the editing session. The 

following sections describe the commands that perform this function. 

5.6.7.1 Save — The Save (nS) command lets you store text in an external 

buffer called a save buffer (described previously in Section 5.5), and sub- 
sequentiy insert it in severai piaces in the text. 
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The syntax of the command is: 

ns 

The Save command copies n lines, beginning at the pointer, into the save . 
buffer. The S command operates only in the forward direction; therefore, you 

cannot use a negative argument. The Save command destroys any previous 

contents of the save buffer; however, EDIT does not change the location of 

the pointer or the contents of the text buffer. 

If you specify more characters than the save buffer can hold, EDIT prints 

2EDIT-F-Insufficient memory. None of the specified text is saved. 

For example, assume the text buffer contains the following assembly lan- 

guage subroutine: 

sSUBROUTINE MSGTYP 
-WHEN CALLED, EXPECTS RO TO POINT TO AN 

;-ASCII MESSAGE THAT ENDS IN A ZERO BYTE, 

‘TYPES THAT MESSAGE ON THE USER TERMINAL 

MSGTYP: TSTB (RO) ;DONE? 
BEQ MDONE ;YES-RETURN 

MLOOP: TSTB @#177564 ;sNO-IS TERMINAL READY? 

BPL MLOOP ;NO-WAIT 

MOVB (RO)+,@#177566 ;YES PRINT CHARACTER 

BR MSGTYP ;sLOOP 

MDONE: RTS PC ;sRETURN 

The following command stores the entire subroutine in the save buffer 

(assuming the pointer is at the beginning of the buffer): 

K1 299% 

You can insert the contents of the save buffer into a program whenever you 

choose by using the Unsave command. 

5.6.7.2 Unsave — The Unsave (U) command inserts the entire contents of 

the save buffer into the text buffer at the pointer and leaves the pointer posi- 

tioned following the inserted text. You can use the U command to move 

blocks of text or to insert the same block of text in several places. Table 5-13 

lists the U commands and their meanings. 

Table 5-13: Unsave Command Arguments 

Command | Meaning 

U Inserts the contents of the save buffer into the text buffer. 

0oU Clears the save buffer and reclaims the area for text. 

The only argument the U command accepts is 0. 
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The contents of the save buffer are not destroyed by the Unsave command 

(only by the OU command) and can be unsaved as many times as desired. If 
the Unsave command causes an overflow of the text buffer, the ?EDIT-F- 

Insufficient memory error message prints, and the command does not 
execute. 

For example: 

*U$$ 

This command inserts the contents of the save buffer into the text buffer. 

5.6.7.3 Macro — The Macro (M) command inserts a command string into 
the EDIT macro buffer. Table 5-14 lists the M commands and their 
meanings. 

Table 5-14: M Command and Arguments 

Command Meaning 

M/command string/ | Stores the command string in the macro buffer. 

OM or M// Clears the macro buffer and reclaims the area for text. 

The slash (/) represents the delimiter character. The delimiter is always the 
first character following the M command, and can be any character that does 
not appear in the macro command string itself. 

Starting with the character following the delimiter, EDIT places the macro 
command string characters into its internal macro buffer until the delimiter 
is encountered again. At this point, EDIT returns to command mode. The 
macro command does not execute the macro string; it merely stores the com- 

mand string so that the Execute Macro (EM) command can execute later. 

The Macro command does not affect the contents of the text or save buffers. 

All characters except the delimiter are legal macro command string charac- 
ters, including single ESCAPEs to terminate text commands. All com- 
mands, except the M and EM commands, are legal in a command string 
macro. 

In addition to using the OM command, you can type the M command imme- 
diately followed by two identical characters (assumed to be delimiters) and 
two ESCAPE characters to clear the macro buffer. 

The following examples illustrate the use of the M command. 

xM//$% 

This command clears the macro buffer. 

KM/GRO$-C1/3$ 

This command stores a macro to change RO to R1. 
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NOTE 

Be careful to choose infrequently used characters as macro 
delimiters; choosing frequently used characters can lead to 
errors. For example: 

*M GMOY ROS=CADD Rit $4 

FEDIT-F-No file orem for input 

In this case, it was intended that the macro be GMOV 

RO$=CADD R1$, but since the delimiter character (the 

character foliowing the M) is a space, the space foiiowing 
MOV is used as the second delimiter, terminating the 
macro. EDIT then returns an error when it interprets the R 
as a Read command. 

5.6.7.4 Execute Macro — The Execute macro (nEM) command executes the 

command string previously stored in the macro buffer by the M command. 

The syntax of the command is: 

nEM 

The argument n must be positive. The macro is executed n times and 
returns control to the next command in the original command string. 

The following example uses the EM command. 

xXM/BGROS-C15/$4 

XBLOOOEMSS 

PELIT-F~-Search failed 

* 

This command sequence executes the macro stored in the previous example. 
EDIT prints an error message when it reaches the end of the buffer. (This 

macro changes all occurrences of RO in the text buffer to R1.) 

XIMOV PCryRI$2EMICLR @R2SS 

x 

This command inserts MOV PC,R1 into the text buffer and then executes 

the command in the macro buffer twice before inserting CLR @Rz2 into the 
text buffer. 

5.6.7.5 Edit Version — The Edit Version (EV) command displays the ver- 
sion number of the editor in use on the console terminal. 

The command is: 

EV 

This example displays the running version of EDIT: 

KEVSS 

VO3.36 

x 
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5.6.7.6 Upper- and Lower-Case Commands - If you have an upper- and 
lower-case terminal as part of your hardware configuration, you can take 
advantage of the two editing commands, Edit Lower (EL) and Edit Upper 
(EV). 

When the editor is started with the EDIT command, upper-case mode is 
assumed — that is, all characters you type are automatically translated to 
upper case. To allow processing of both upper- and lower-case characters, 
enter the Edit Lower command. For example: 

XELS$ 

ki You can enter text and commands in UPFER and Lower case.$ 

* 

The editor now accepts and echoes upper- and lower-case characters 
received from the keyboard, and prints text on the terminal in upper and 
lower case. 

To return to upper-case mode, use the Edit Upper command: 

xEUSS 

Control also reverts to upper-case mode upon exit from the editor (with EX 
or CTRL/C). 

Note that when you issue an EL command, you can enter EDIT commands 
in either upper or lower case. Thus, the following two commands are 
equivalent: 

KGTEXT$=Crew textéVes 

XSTEXT$=cnew textéves 

The editor automatically translates (internally) all commands to upper case 
without reference to EL or EU. 

NOTE 
AVS 2 

When you use EDIT in EL mode, make sure that text argu- 
ments you specify in search commands have the proper 
case. The command GTeXt$, for exampie, wiii not match 

TEXT, text, or any combination other than TeXt. 

5.7 Display Editor 

5-34 

In addition to all functions and commands mentioned thus far, the editor 
can use Vi—ii and VS—60 dispiay hardware that are part of the system con- 
figuration (GT40, GT44, DECLAB 11/40, DECLAB 11/34). The most obvious 
feature provided by this hardware is the use of the display screen rather 
than the console terminal for printing terminal input and output. Another 
feature is that the top of the dispiay screen functions like a window into the 
text buffer. When all the features of the display editor are in use, a 12-inch 
screen disnlavs text as shown in Figure 5-1 Spry NM eee Meee PE Re Ree eB ae 
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Figure 5-1: Display Editor Format, 12-inch Screen 
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The major advantage is that you can now see immediately where the pointer 
is, because it appears between characters on the screen as a blinking L- 

shaped cursor. Remember that pressing the RET key causes both a carriage 
return and a line feed character to be inserted into the text. Note that if the 
pointer is placed between a carriage return and line feed, it appears in an 
inverted position at the beginning of the next line. 

In addition to displaying the current line (the line containing the cursor), 
the 15 lines of text preceding the current line and the 14 lines following it 
are also in view on a 17-inch screen. Each time you execute a command 
string (with a double ESCAPE), EDIT refreshes this portion of the screen so 
that it reflects the results of the commands you just performed. 

The lower section of the 17-inch screen contains eight lines of editing com- 
mands. The command line you are currently entering is last, preceded by 
the most recent command lines. A horizontal line of dashes separates this 
section from the text portion of the screen. As you enter new command lines, 
previous command lines scroll upward off the command section so that only 
eight command lines are ever in view. 

A 12-inch screen displays 20 lines of text and 4 command lines. 

5.7.1 Using the Display Editor 

The display features of the editor are automatically invoked whenever the 
system scroller is in use (a monitor GT ON command is in effect) and you 

start the editor. However, if the system does not contain display hardware, 

the display features are not enabled. 
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If the system contains display hardware and you wish to use the screen dur- 
ing the editing session, you can activate it in one of two ways, whether or not 
the display is in use. (All editing commands and functions previously dis- 
cussed in this chapter are valid for use.) 

1. Ifthe scroller is in use (the GT ON monitor command is in effect), EDIT 

automatically uses the screen for display of text and commands. How- 
ever, it rearranges the scroller so that a window into the text buffer 
appears in the top two-thirds of the screen, while the bottom third dis- 
plays command lines. This arrangement is shown in Figure 5~1. 

You can use the Edit Console command to return the scroller to its nor- 

mal mode so that text and commands use the full screen, and the win- 

dow is eliminated. 

The command is: 

EC 

This example uses the EC command: 

KBAEC2L $$ 

This command lists the second and third lines of the current buffer on 

the screen; there is no window into the text buffer at this point. 

EDIT ignores subsequent EC commands if the window into the text buf- 
fer is not being displayed. 

To recall the window, use the Edit Display command: 

ED 

The screen is again arranged as shown in Figure 5-1. 

2. Assume the scroller is not in use (the GT ON command is not in effect). 

When you call EDIT with the EDIT command, an asterisk appears on 
the console terminal. Use the ED command at this time to provide the 
window into the text buffer; however, commands continue to be echoed 

to the console terminal. 

When you use ED in this case, it must be the first command because you 
issue; otherwise, it becomes an illegal command (the memory used by 
the display buffer and code, amounting to over 600 words, is reclaimed 
as working space). You cannot use the display again until you load a 
fresh copy of EDIT. 

While the display of the text window is active, EDIT ignores ED 
commands. 

Typing the EC command clears the screen and returns all output to the 
console terminal. 
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NOTE 

After completing an editing session that uses the ED com- 
mand, clear the screen by typing the EC command or by 

returning to the monitor and using the monitor RESET 
command. Failure to do this may cause unpredictable 
results. 

5.7.2. Immediate Mode 

An additional mode is available to provide easier and faster interaction dur- 
ing the editing session. This mode is called immediate mode, which com- 
bines the most frequently used functions of the text and command modes — 
namely, repositioning the pointer and deleting and inserting characters. 

You can use immediate mode only when the VT—11 display hardware is 
active and the editor is running. To enter immediate mode type two 
ESCAPEHs (only) in response to the command mode asterisk: 

K$$ 

The editor responds by displaying an exclamation point (!) on the screen. 

The exclamation character remains on the screen as long as immediate 
mode is in effect. 

Once you enter immediate mode, you can use only the commands in Table 
5-15. Any other commands or characters are treated as text to be inserted. 
None of these commands echoes, but the text appearing on the screen is con- 
stantly refreshed and updated during the editing process. 

To return control from immediate mode to normal command mode, type a 
single ESCAPE. The editor responds with an asterisk and you may proceed 
using all normal editing commands. (Immediate mode commands you type 
at this time will be accepted as command mode input characters.) To return 
control to the monitor from immediate mode, type ESCAPE to return to 
command mode, then type CTRL/C followed by two ESCAPEs. 

Table 5-15: Immediate Mode Commands 

Command Meaning 

CTRL/N Advances the pointer (cursor) to the beginning of the next line (equiva- 

lent to A). 

CTRL/G Moves the pointer (cursor) to the beginning of the previous line (equiva- 
lent to —A). 

CTRL/D Moves the pointer (cursor) forward by one character (equivalent to J). 

CTRL/V Moves the pointer (cursor) back by one character (equivalent to —J). 

(continued on next page) 
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Table 5-15: Immediate Mode Commands (Cont.) 

Command Meaning 

or lent to -D). 

DELETE 

ALTMODE 

other than 

those above 

(cursor) (equivalent to J). 

RUBOUT Deletes the character immediately preceding the pointer (cursor) (equiva- 

ESCAPE Single character returns control to command mode; double character 
or directs control to immediate mode. 

| Any character | Inserts the character as text positioned immediately before the pointer 

5.8 EDIT Example 

The following example illustrates the use of EDIT commands to change a 
program stored on the device DK:. Sections of the terminal output are coded 
by letter, and corresponding explanations follow the example. 
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START? MOV HL OOGe SF STNETTALTZE STACK 
rity ENS y RO IPOINY &O TO MESSAGE 

Hd JSE PC» MSG TYE SERINT FT 
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A Calls the EDIT program and prints *. The input file is TEST1.MAC; the 
output file is TEST2.MAC. Reads the first page of input into the buffer. 

B Lists the buffer contents. 

C Places the pointer at the beginning of the buffer. Advances the pointer 
one character (past the ;) and deletes the TEST. 

D Positions the pointer after PROGRAM and verifies the position by list- 
ing up to the pointer. 

tz
 

hI
 

i)
 

ie
) g tA
 

c
h
 

wo
 

Dt
 

c
t
 

F Searches for .ASCII/ and changes IT WORKS to THE TEST PROGRAM 

WORKS. 

G Types CTRL/X to cancel the P command. Searches for BYTE 0 and veri- 
fies the location of the pointer with the V command. 

H_ Inserts text. Returns the pointer to the beginning of the buffer and lists 

the entire contents of the buffer. 

I Closes the input and output files after copying the current text buffer as 

well as the rest of the input file into the output file. EDIT returns control 

to the monitor. 

5.9 EDIT Error Conditions 

The editor prints an error message whenever it detects an error. EDIT 

checks for three general types of error conditions: (1) syntax errors, (2) exe- 
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cution errors, and (3) macro execution errors. This section describes the 

error message form for each type of error condition. 

Before it executes any commands, EDIT first scans the entire command 

string for errors in command syntax, such as illegal arguments or an illegal 
combination of commands. If the editor finds an error of this type, it prints a 
message of this form: 

?EVIT-F-Messase) no command(s) executed 

You should retype the command. 

If a command string is syntactically correct, EDIT begins execution. Execu- 

tion errors, such as buffer overflow or input and output errors, can still 
occur. In this case, EDIT prints a message of the form: 

?ENLIT-F-Messase 

EDIT executes all commands preceding the one in error. It does not execute 
the command in error or any commands that follow it. 

When an error occurs during execution of a macro, EDIT prints a message of 
the form: 

?7EDIT-F-Messsde in macros mo command (s) executed 

or 

TEDIT-F-Messasge in macro 

Most errors are syntax errors. These are usually easy to correct before 
execution. 

The RT-11 System Message Manual contains a complete list of the EDIT 
error messages, along with recommended corrective action for each error. 
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Part IV 

Utility Programs 

Part IV describes the utility programs available with RT—11. You can take 
advantage of nearly all of the capabilities of RT-11 by using the keyboard 
commands (described in Chapter 4), but it is the utility programs that 
actually perform many of the system’s functions. For example, when you 
issue the CREATE command, the utility program DUP performs the create 
operation. 

This part of the manual explains how to carry out utility operations, those 
not performed directly by the monitor, by running a specific utility program 
instead of using the keyboard monitor commands. It is not necessary to have 
an understanding of the material contained in Part IV in order to use the 
RT-11 system. However, the information in this part may be of interest to 
you if you have experience with a previous version of RT—11, or if you are a 
systems programmer and need to perform certain functions with the utility 
programs that are not available with the keyboard monitor commands. 

Note that the syntax the Command String Interpreter requires for input 
and output specifications is different from the syntax you use to issue a 
keyboard monitor command. Chapter 6, the Command String Interpreter, 
describes the general syntax of the specification string that the system util- 
ity programs accept, and explains certain conventions and restrictions. Read 

this chapter carefully before you use any of the system utility programs 

directly, and bear in mind that there are many differences between issuing a 
monitor command and running a utility program. Chapters 7 through 18 
describe the system utility programs themselves.





Chapter 6 

Command String Interpreter 

The Command String Interpreter (CSD is part of the RT-11 that accepts a 

line of ASCII input, usually from the console terminal, and interprets it as a 

string of input specifications, output specifications, and options for use by a 

utility program. To call a utility program, respond to the dot (.) printed by 

the keyboard monitor by typing R followed by a program name and a car- 

riage return. This example shows how to call the directory program (DIR): 

«R DIR 
x 

The Command String Interpreter prints an asterisk (*) at the left margin of 

the terminal, indicating that it is ready to accept a list of specifications and 

options. The following section describes the syntax of the specifications and 

options you can enter. 

6.1 CSI Syntax 

Once you have started a system program, you must enter the appropriate 

information before any operation can be performed. You type a specification 

string in response to the prompting asterisk. The specifications are in the 

following general syntax: 

output-filespecs/option = input-filespecs/option 

A few system programs—EDIT and PATCH, for example—require you to 

enter this information differently. Complete instructions are provided in the 

appropriate chapters. 

In all cases, the syntax for output-filespecs is: 

dev:filnam.typ[n],...dev:filnam.typ[n] 

The syntax for input-filespecs is: 

dev:filnam.typ,...dev:filnam.typ 

The syntax for /option is: 

/o[:oval] or /o{:dval]. 

where: 

dev: represents either a logical device name or a physical 

device name, which is a two- or three-character name 

from Table 3-1. 
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filnam.typ 

[n] 

/o{:oval] or 

/o[:dval]. 

If you do not supply a device name, the system uses 
device DK:. DK:, or whatever device you specify for the 
first file in a list of input or output files, applies to all the 
files in that input or output list, until you supply a differ- 
ent device name. For example: 

*DT1:FIRST.OBJ,LP: = TASK.1,RK1:TASK.2,TASK.3 

This command is interpreted as follows: 

*DT1:FIRST.OBJ,LP: = DK:TASK.1, 
RK1:TASK.2,RK1:TASK.3 

File FIRST.OBJ is stored on device DT1:. File TASK.1 is 
stored on default device DK:. Files TASK.2 and TASK.3 
are stored on device RK1:. Notice that file TASK.1 is on 
device DK::. It is the first file in the input file list and the 
system uses the default device DK:. Device DT1: applies 
only to the file on the output side of the command 

is' the name of a file (consisting of one to six alphanumeric 
characters followed optionally by a period and a zero- to 
three-character file type). No spaces or tabs are allowed 
in the file name or file type. As many as three output and 
six input files are allowed. If you omit the dot and the file 
type, the system may apply a default file type that the 
program specifies. 

is an optional declaration of the number of blocks (n) you 
need for an output file. n is a decimal number (up to 
65,535) enclosed in square brackets immediately follow- 
ing the output filnam.typ to which it applies 

is one or more options whose functions vary according to 
the program you are using (refer to the option table in the 
appropriate chapter). oval is either an octal number or 
one to three alphanumeric characters (the first of which 
must be alphabetic) that the program converts to 
Radix—50 characters. dvai. is a decimal number followed 
by a decimal point. You can use a minus sign (—) to denote 
negative octal or decimal numbers. 

This manual uses the /o-oval construction throughout, 
except for the keyboard monitor commands, where all 
values are interpreted as decimal (unless indicated other- 
wise) and the decimal point after a value is not necessary. 
However, the /o:dval. format is always valid. Generally, 

these options and their associated values, if any, should 
follow the device and file name to which they apply. 

if the same option is to be repeated several times with dif- 

ferent values (for example, /L:MEB/L:TTM/L:CND) you 
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can abbreviate the line as /L:MEB:TTM:CND. You can 

mix octal, Radix—50, and decimal values 

is a delimiter that separates the output and input fields. 
You can use the < sign in place of the = sign. You can 

a eee omit the separator entirely if there are no output files 

NOTE 

Except where noted, all numeric values you supply to the 
CSI must be in octal. 

6.2 Prompting Characters 

Table 6-1 summarizes the characters RT-11 prints either to indicate that 
the system is waiting for your response or to specify which job (foreground, 
system, or background) is producing output. 

Table 6-1: Prompting Characters 

Character Explanation 

. (dot) 
A 

The keyboard monitor is waiting for a command. 

When the console terminal is being used as an input file, the uparrow (or cir- 
cumflex) prompts you to enter information from the keyboard. Typing a CTRL 

Z marks the end-of-file. 

If a foreground or system job is active, the > character identifies which job, 
foreground, system, or background, is producing the output that currently 
appears on the console terminal. Each time output from the background job is 
to appear, B> prints first, followed by the output. If the foreground job is to 
print output, F> prints first. If a system job is to print output, jobname> 
appears first, where jobname represents the name of the system job. See Sec- 
tion 3.6 for details on special function keys. 

The current system utility program is waiting for a line of specifications and 

options. 
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Chapter 7 

Peripheral Interchange Program (PIP) 

The peripheral interchange program (PIP) is a file transfer and file mainte- 
nance utility program. You can use PIP to transfer files between any of the 
RT_—11 devices (listed in Table 3-1) and to merge, rename, and delete files. ae WD FLY SSPE SEL 4 CARE an fiiwis’ 

7.1. Calling PIP 

To call PIP from the system device, respond to the keyboard monitor prompt 

(.) by typing: 

R PIPSRETS 

The Command String Interpreter prints an asterisk at the left margin of the 
terminal and waits for you to type a command string. If you enter only a car- 
riage return at this point, PIP prints its current version number and 
prompts you again for a command string. You can type CTRL/C to halt PIP 
and return control to the monitor when PIP is waiting for input from the 
console terminal. You must type two CTRL/Cs to abort PIP at any other 
time. To restart PIP, type R PIP or REENTER followed by a carriage return 
in response to the monitor’s dot. 

Chapter 6, Command String Interpreter, describes the general syntax of the 
command line PIP accepts. You can type as many as six input file names, 

but only one output file name is allowed. If you specify a command involving 
random access devices for which the output specification is the same as the 
input specification, PIP does not move any files. However, it can change the 

creation dates on the files if you use /T, or it can rename the files if you 

use /R. 

Because PIP performs file transfers for all RT-11 data formats (ASCII, 
object, and image), it does not assume file types for either input or output 
files. You must explicitly specify all file types where file types are 
applicable. 

On random-access devices, such as disks and DECtape, PIP operations 
retain a file’s creation date. If the file’s creation date is 0, PIP gives it the 
current system date. However, in transfers to and from magtape and cas- 
sette, PIP always gives files the current system date. 

You can use all variations of the wildcard construction for the input file 
specifications in the PIP command line (Section 4.2 describes wildcard 
usage). Output file specifications cannot contain embedded wildcards. If you 
use any wild character in an input file specification, the corresponding out- 
put file name or file type must be an asterisk. (The concatenate copy oper- 
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ation is an exception to this rule because it does not allow wildcards in the 
output specification.) The following example shows wildcard usage: 

kK. B=AZE.MAC 

In the last example, the embedded percent character (%) represents any 
single, valid file name character. In the output file specification, the asterisk 
represents any valid file name. 

The following command deletes all files with the file type .BAK (regardless 
of their file names) from device DK:. 

*kK.BAK/D 

The next command renames all files with a BAK file type (regardless of file 
names) so that these files now have a .TST file type (maintaining the same 
file names). 

*XK,TST=%.BAK/R 

In most cases, PIP performs operations on files in the order in which they 
appear in the device directory. PIP ignores system files with the file type 
-SYS unless you also use the /Y option. PIP prints the error message ?PIP- 
W-No .SYS action if you omit the /Y option on a command that would oper- 
ate on .SYS files. 

NOTE 

You cannot perform any operations that result in deleting a 
protected file. For example, you cannot transfer a file to a 
volume if a protected file with the same name already 
exists on the output volume. 

PIP ignores all files with the file type .BAD unless you explicitly specify 
both the file name and file type in the command string. PIP does not print a 
warning message when it does not include .BAD files in an operation. 
Because of the way PIP handles .BAD files, you cannot use a wildcard 
(*.BAD) to perform any operation on them. 

This example transfers all files, including system files, (regardless of file 
name or file type) from device DK: to device RK1:. It does not transfer RAD 
files. 

ERK LEK. K/Y=K OK 

NOTE 

If you attempt to transfer files to a storage volume that has 
never been initialized with RT-11, a system failure may 
result. 
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7.2 Options 

PIP options, summarized in Table 7-1, permit you to perform various oper- 
ations with PIP. If you do not specify an option, PIP assumes that the oper- 
ation is a file transfer in image mode. You can put command options at the 
end of the command string or type them after any file name in the string. 

Operations involving magtape are an exception, because the /M option is 

device-dependent and has a different meaning when you specify it on the 
input or output side of a command line. Type any number of options in a 

command line, as long as only one operation is represented. You can, how- 

ever, combine copy and delete operations on one line. | 

Table 7-1: PIP Options 

Option | Section Explanation 

/A 7.2.2.2 Copies files in ASCII mode, ignoring and discarding nulls and 

rubouts. It converts input file to 7-bit ASCII and treats CTRL/Z 
(32 octal) as the logical end-of-file on input (the default copy 

mode is image). 

/B 7.2.2.3 Copies files in formatted binary mode (the default copy mode is 

image). 

IC 7.2.2.4 Can be used with other options to include only files with the cur- 

rent date in the specified operation. 

/D 7.2.3 Deletes input files from a specific device. Note that PIP does not 

automatically query before it performs the operation. If you com- 
bine /D with a copy operation, PIP performs the delete operation 
after the copy completes. This option is invalid in an input speci- 

fication with magtape. 

/E 7.2.7 Transfers files in a single- or small-disk system. PIP initiates the 

transfer, but pauses and waits for you to mount the volumes 

involved in the transfer. 

IF 7.2.4.1 Protects files from deletion. Use with /R. Invalid for magtapes 

and cassettes. 

IG 7.2.2.5 Ignores any input errors that occur during a file transfer and 

continues copying. 

/K:n 7.2.2.6 Makes n copies of the output files to any sequential device, such 

as LP:, TT:, or PC:. 

/M:n 7.2.1 You can use /M:n when I/O transfers involve either cassette or 

magtape. (See Section 7.2.1, Operations Involving Magtape and 

Cassette.) 

IN 7.2.2.7 Does not copy or rename a file if a file with the same name exists 

on the output device. This option protects you from accidentally 
deleting a file. It is invalid for magtape and cassette in the out- 

put specification. 

/O 7.2.2.8 Deletes a file on the output device if you copy a file with the same 

name to that device. The delete operation occurs before the copy 
operation. This option is invalid for magtape and cassette in the 

output specification. 

(continued on next page) 
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Table 7-1: PIP Options (Cont.) 

Option | Section Explanation 

/P 7.2.2.9 Copies or deletes all files except those you specify. 

/Q 7.2.6 Use only with another operation. The /Q option causes PIP to 
print the name of each file to be included in the operation you 
specify. You must respond with a Y to include a particular file. 

/R 7.2.4 Renames the file you specify. This operation is invalid for mag- 
tape and cassette. 

IS 7.2.2.10 Copies files one block at a time. 

‘T 7.2.2.11 Puts the current date on all files you copy or rename, unless the 
current date is 0. This option is invalid for magtape and cassette; 

e alexrace 73 anoratianc imunluing thoes Jevic co ths eciyron?t Osta 
operations involving those devices aiways USE Wne CUurre;#nt aare. 

{U 7.2.2.12 Copies and concatenates all files you specify. 

/W 7.2.5 Prints on the terminal a log of copy, rename, and delete 
operations. 

IY 7.2.2.18 Includes .SYS files in the operation you specify. You cannot mod- 
ify or delete these files unless you use the /Y option. 

IZ 7.2.4.2 Enables files for deletion, if they have been previously protected 

with /F. Use with /R. Invalid for magtapes and cassettes. 

7.2.1 Operations Involving Magtape and Cassette 

PIP handles magtape and cassette devices, which are sequential-access 
devices, differently from random-access devices, such as disks, diskettes, 

DECtape, and DECtape II. On magtape and cassette devices, files are stored 
serially, one after another, and there is no directory at the beginning of each 
device that lists the files and gives their location. Thus, you can access only 
one file at a time on each sequential-access device unit. Avoid commands 
that specify the same device unit number for both the input and output files 
— they are invalid. 

The /M:n option makes operations that involve magtape and cassette more 
efficient. This option lets you specify different tape handling procedures for 
PIP to follow. The following sections outline the operations that involve 
magtape and cassette and describe the different procedures for using these 
devices that you can specify with the /M:n option. Remember that when you 
use the /M:n option, n is interpreted as an octal number. You must use n. (n 
followed by a decimal point) to represent a decimal number. 

7.2.1.1. Using Cassette — The cassette is an inexpensive auxiliary storage 
medium. Note that DECtape II is not a cassette. Cassettes are used typically 
to store data such as text files or source programs. Clear plastic leader 
indicates the beginning-of-tape (BOT) and physical end-of-tape (EOT). A 
special sentinel file marks the end of current data and indicates where new 
data can begin. The /M:n option lets you position the tape a particular way, 

or rewind it, before beginning an operation. You can also use the /M:n option 
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to specify a special procedure for tape handling during cassette operations 
with PIP. The following operations are valid for use with cassettes: /A, /B, 
/C, /D, /G, /M, /P, /Q, /R, /S, /U, /W, and /Y. The following options are invalid 

with cassettes: /K, /N, /O, /R, /F, /Z, and /T. If you omit the /M:n option in a 

cassette operation, the cassette rewinds before each operation (using /M:0 
has the same effect). The character, n in /M:n, represents a count of the num- 

ber of files from the present position on the cassette. Note that the /M:n 

option has a different meaning for magtape (Section 7.2.1.2 describes how to 
use /M:n with magtape). 

In copying to cassettes, /M:n functions as follows: 

1. Ifnis0: 

The cassette rewinds and PIP searches for the file you specify. If you 
specify more than one file, or if you use a wildcard in the file specifica- 
tion, the cassette rewinds before PIP searches for each file. 

2. Ifnisa positive integer: 

PIP starts from the cassette’s present position and searches for the file 
you specify. If PIP does not find the file by the time it reaches the nth file 
from its starting position, it uses the nth file for the read operation. Note 
that if PIP’s starting position is not the beginning of the cassette, it is 
possible that PIP will not find the file you specify, even though it does 
exist on the tape. 

3. Ifnis a negative integer: 

The cassette rewinds, then PIP follows the procedure outlined in step 2 
above. 

In writing to cassettes, /M:n functions as follows: 

1. Ifnis0O: 

The cassette rewinds and PIP writes the file you specify starting at the 
logical end-of-tape (LEOT) position. PIP deletes any file it finds along 
the way that has the same name and file type as the file you specify. 

2. Ifnisa positive integer: 

PIP starts from the cassette’s present position and searches n files 
ahead, deleting along the way any file it finds that has the same name 
and file type as the file you specify. If it does not reach LEOT before it 

reaches the nth file from its starting position, it enters the file you spec- 
ify over the nth file and deletes any files beyond it on the tape. If PIP 
reaches LEOT before it reaches the nth file, it writes the file you specify 
at the end-of-tape. 

3. Ifnis a negative integer: 

The cassette rewinds, then PIP follows the procedure outlined in step 2 
above. 
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If you are copying a file to cassette and reach the physical end-of-tape before 
the copy completes, PIP automatically continues the file on another cassette. 

The cassette device handler prints the CTn: PUSH REWIND OR MOUNT 
NEW VOLUME message. If you want to halt the copy operation at this 

point, push the cassette rewind button. The tape rewinds, PIP prints an 
error message, and then prompts you for a new command. However, if you 

want to continue the file on another cassette, remove the first cassette and 

put another initialized cassette in its place. The new cassette rewinds imme- 
diately. PIP then continues copying the file. The continued part of the file 
has the same file name and file type as the first part of the file, but PIP adds 
one to its sequence number to show that it is a continued file. Make sure you 
have a supply of initialized cassettes handy for cassette copy operations; you 
cannot interrupt the copy operation to initialize a cassette when PIP is wait- 

ing for a new volume. The following example shows a copy operation that 
fills one cassette and continues to another. 

ECTIS&K. K=RKIRTK.SYS*%Z%.SYS/Y/W/M3 1 
Files coried! 

RKIRTLISIJ.SYS ta CTLIRTLIISIS.SYS 

CTL? FUSH REWIND OR MOUNT NEW VOLUME 

RKIRTLIFB.SYS to CTLIRTLIFR.SYS 

RKI0T.SYS to CT1:nT.Syvs 
RK IDF .SYS to CT120P.S57YS 
RKIDX.SYS to CT1i0x,.SyYs 
RKIRF.SYS to CTLiRF.SYS 
RKIRK.~SYS to CTLEIRK.SYS 
RKIDM.S7S to CT1:IM.SYS 
RRIDS.SYS to CT1iz70S.SYS 
RKITT.SYS to CT1LSTT.Sy¥s 
RKRILP.SYS to CTLISLP.SYS 
RRICR.SYS to CTLICR.SYS 
RRIMNT.SYS to CTLSMT.SYS 
RKSMM.SYS to CT13MM.SYS 
RKINL.SYS to CTLIINL.SYS 
RRSFC.SYS to CTISPC.SYS 
RKRICT.SYS to CT1:CT.SYS 
RKSBA.SYS to CT1ISBA.SYS 
x 

A directory listing of the second cassette shows that the first file, 
RKMNFB.SYS, is continued from a previous tape. (The number of blocks in 
a cassette directory listing is not meaningful; it really represents the total of 
sequence numbers in the directory.) 

*DIRECTORY CT1: 
1S5-Arr-79 

RTLIFR.SYS 1 1S-Aer-79 NT «Svs OQ LS-Arr-79 
DF «SYS O LS-Arer-79 0X .SYS OQ LS-Apr-?9 
RF »SYS QO 15-Arr~79 RK «SYS O 1S-Aer-79 

DM »SYS O 15-Arr-79 NS .5¥S QO LS-Arr-79 
TT *SYS O 15-Arr-79 LF «SYS OO TS-Arr-79 
CR +SYS O Lo-Aere-79? MT «SYS QO lS-Arre 79 
MM »SYS O 15-Aere-79 NL «SYS OO  LS-Arr-79 
FC «SYS O 15-Aer-?79 EL «SYS OO Lb-Arre?9 
CT «SYS 0 1S~-Aer~7% BA .5SYS QO LS-Arere79 

18 Filesy 1 Blocks 
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If you are reading a file from cassette that is continued on another volume, 
the cassette handler also prints the CTn: PUSH REWIND OR MOUNT 

NEW VOLUME message when it reaches the end of the first tape. To abort 
the operation, push the cassette rewind button; PIP then issues an error 

message and prompts for a new command. To continue the read operation, 
remove the first cassette and mount the second one in its place. The second 
cassette rewinds immediately and PIP searches for a file with the correct 

name and sequence number. PIP repeats the new volume message if it does 
not find the correct file. The following example copies a file that is continued 

1 Aa ganann cassette 2a SCCUna Casseut]e. 

KRKI2X.K=CTLIIRTLIFEB.SYS/Y/W 

Files coried? 

CT1: FUSH REWIND OR MOUNT NEW VOLUME 

CTLIIRTLIFR.SYS to RKLSRTIIFR.SYS 

x 

If you type a double CTRL/C during any output operation to cassette, PIP 
does not write a sentinel file at the end of the tape. Consequently, you can- 
not transfer any more data to the cassette unless you follow one of these 

recovery procedures: 

1. Rewind the cassette. Then transfer all good files from the interrupted 
cassette to another cassette and initialize the interrupted cassette as 
the following example shows. Use any arbitrarily large number for 
/M:n. 

KCT13%.K=CTOLOUMPX. MAC s EXAMP.FOR/M: 1000 

°C 

«R DUF 
KCTO?/Z/Y 
x 

2. Determine the sequential number of the file that was interrupted and 
use the /M:n option to enter a replacement file (either a new file or a 
dummy) over the interrupted file. PIP writes the replacement file and a 

sentinel file (LEOT) after it. The following example assumes the bad file 
is the fourth file on the cassette. 

*CTO? DUMMY .FIL=DTO!GLOBAL .MAC/M$~4 
*-C 

«DIRECTORY CTO? 
19-Apr-77 

LMPX «MAC 0 19-Apr-77 MATCH «BAS 0 19-Aer-77 
EXAMP «FOR 0 19-APR-77 DUMMY «FIL O 19-Arr-77 

4 Files: 0 Blocks 

A directory listing of the cassette shows three files and the replacement 
file. 
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To copy multiple files to a cassette with a wildcard command, use the 
following: 

KCTNEKK/MS L=devik.x 

Continue to mount new cassettes in response to the PUSH REWIND OR 

MOUNT NEW VOLUME message. Do not abort the process by typing two 
consecutive CTRL/Cs, because continuation files may not be completed and 
no sentinel file will be written on the cassette. 

To read multiple files from a cassette, use a command such as the following 
one. Use any arbitrarily large number for /M:n. 

Adevixk.*=CTrns k.*K/MS 1000 

Whenever PIP detects a continued volume, the PUSH REWIND OR 

MOUNT NEW VOLUME message appears, until the entire file has been 
copied (assuming that you mount each sequential cassette in response to 

each occurrence of the message). When PIP copies the final section of a con- 

tinued file, it returns to command level. To copy the remaining files on that 
cassette, reissue the command: 

xdevik.k=CTni*.*k/MI1000 

Repeat the process as often as necessary to copy all files. Do not abort the 

process by typing consecutive CTRL/Cs, because continuation files may not 
be completed. 

7.2.1.2 Using Magtape — Magnetic tape is a convenient auxiliary storage 
medium for large amounts of data, and is often used as backup for disks. 
Reflective strips indicate the beginning and end of the tape. A special label 
(an EOF 1 or EOV1 tape label) followed by two tape marks indicates the end 
of current data and also where new data can begin. The following PIP 
options are valid for use with magtape: /A, /B, /C, /G, /M, /P, /Q, /S, /U, /W, 

and /Y. These options are invalid with magtape: /K, /R, /F, /Z, and /T. The 

/M:n option lets you direct the tape operation; you can move the tape and 

perform an operation at the point you specify. Note that /D is invalid for 

input to magtape; /N and /O are invalid for output to magtape. 

The /M:n option can be different for the output and input side of the com- 
mand line. Since the option applies to the device and not to the files, you can 
specify one /M:n option for the output file and one for each input file. The 
/M:n option has a different meaning for cassette and magtape. Section 
7.2.1.1 describes how to use /M:n with cassette. 

Sometimes PIP begins an operation at the current position. To determine 

the current position, the magtape handler backspaces from its present posi- 
tion on the tape until it finds either an EOF indicator or the beginning of 
tape, whichever comes first. PIP then begins the operation with the file that 
immediately follows the EOF or BOT. The magtape handler also has a spe- 
cial procedure for locating a file with sequence number n: 
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1. If the file sequence number is greater than the current position, PIP 
searches the tape in the forward direction. 

2. Ifthe file sequence number is more than one file before the current posi- 
tion, or if the file sequence number is less than five files from the begin- 
ning-of-tape (BOT), the tape rewinds before PIP begins its search. 

3. If the file sequence number is at the current position, or if it is one file 
past the current position, PIP searches the tape in the reverse direction. 

Whenever you fetch or load a new copy of the magtape handler, the tape 
position information is lost. The “new” handler searches backward until it 
locates either BOT or a label from which it can learn the position of the tape. 
It then operates normally, according to steps 1, 2, and 3 described above. 

If you omit the /M:n option, the tape rewinds between each operation. Using 
/M:0 has the same effect as omitting /M:n. When 7 is positive, it represents 
the file sequence number. When n is negative, it represents an instruction to 
the magtape handler. 

In copying to magtapes, /M:n functions as follows: 

1. Ifnis0: 

The tape rewinds and PIP searches for the file you specify. If you specify 
more than one file, the tape rewinds before each search. If the file speci- 
fication contains a wildcard, the tape rewinds only once and then PIP 
copies all the appropriate files. _ 

2. Ifnisa positive integer: 

PIP goes to file sequence number n. If the file it finds there is the one you 
specify, PIP copies it. Otherwise, PIP prints the ?PIP-F-File not found 
message. If you use a wildcard in the file specification, PIP goes to file 
sequence number n and then begins to search for matching files. 

3. Ifnis-—tl: 

PIP starts the search at the current position. If the current position is 
not the beginning of the tape, PIP may not find the file you specify, even 
though it does exist on the tape. 

In writing to magtapes, /M:n functions as follows: 

1. Ifnis0O: 

The tape rewinds before PIP copies each file. PIP prints a warning mes- 

sage if it finds a file with the same name and file type as the input file 
and does not perform the copy operation. 

2. Ifnisa positive integer: 

PIP goes to the file sequence number n and enters the file you specify. If 
PIP reaches logical end-of-tape (LEOT) before it finds file sequence 
number n, it prints the ?PIP-F-File sequence number not found message. 
If you specify more than one file or if you use a wildcard in the file speci- 
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fication, the tape does not rewind before PIP writes each file, and PIP 
does not check for duplicate file names. 

3. Ifnis—l: 

PIP goes to the LEOT and enters the file you specify. It does not rewind, 
and it does not check for duplicate file names. 

4. Ifnis-2: 

The tape rewinds between each copy operation. PIP enters the file at 
LEOT or at the first occurrence of a duplicate file name. 

If PIP reaches the physical end-of-tape before it completes a copy operation, 
it cannot continue the file on another tape volume. Instead, it deletes the 
partial file by backspacing and writing a logical end-of-tape over the file’s 
header label. You must restart the operation and use another magtape. 

If you type consecutive CTRL/Cs during any output operation to magtape, 
PIP does not write a logical end-of-tape at the end of the data. Consequently, 
you cannot transfer any more data to the tape unless you follow one of the 
following recovery procedures. 

1. Transfer all good files from the interrupted tape to another tape and 
initialize the interrupted tape in the following manner: 

Kdevlikxk.k=devOtixk.* 

“C 

»~R DUF 

XdevOi/Z/¥Y 

2. Determine the sequential number of the file that was interrupted and 
use the /M:n construction to enter a replacement file (either a new file or 
a dummy) over the interrupted file. PIP writes the replacement file and 
a good LEOT after it. The following example assumes the bad file is the 
fourth file on the tape: 

KdevOifile.new/M3 4=file.dum 

7.2.2 Copy Operations 

PIP copies files in image, ASCII, and binary format. Other options let you 
change the date on the files, access .SYS files, combine files, and perform 

other similar operations. PIP automatically allocates the correct amount of 
space for new files in copy operations (except for concatenation). For block- 

replaceable devices, PIP stores the new file in the first empty space large 
enough to accommodate it. If an error occurs during a copy operation, PIP 
prints a warning message, stops the copy operation, and prompts you for 

another command. You cannot copy .BAD files unless you specifically type 
each file name and file type. 

7.2.2.1. Image Mode — it you enter a command line without an option, PIP 
files o anton the da tina ation n devicei m imaga moda. Nate that wan rannnt 

WwW Waeavyv Vesey UY wu. aww 444 424s PY 121 NUN VELA YUE VELL 
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reliably transfer memory image files to or from paper tape, or to the line 
printer or console terminal. PIP can image-copy ASCII and binary data but 
it does not do any of the data checking described in Sections 7.2.2.2 and 
7.2.2.3. 

The following command makes a copy of the file named XYZ.SAV on device 
DK: and assigns it the name ABC.SAV. (Both files exist on device DK: after 
the operation.) 

XABC .SAV=XYZ.SAV 

The next example copies from DK: all .MAC files whose names are three 
characters long and begin with A. PIP stores the resulting files on DX1:. 

*KOX12%.x=ALZ. MAC 

7.2.2.2 ASCli Mode (/A) — Use the /A option to copy files in 7-bit ASCII 
mode. PIP ignores and eliminates nulls and rubouts during file transfer. PIP 
treats CTRL/Z (32 octal) as logical end-of-file if it encounters that character 
in the input file. The following command copies F2.FOR from device DK: 
onto device DT1: in ASCII mode and assigns it the name F1.FOR. 

KOTLIFL.FOR=F2.FOR/A 

7.2.2.3 Binary Mode (/B) — Use the /B option to transfer formatted binary 
files (such as .OBJ files produced by the assembler or the FORTRAN com- 
piler and .LDA files produced by the linker). The following command, trans- 
fers a formatted binary file from the paper tape reader to device DK: and 
assigns it the name FILE.OBJ. 

XOKSFILE.OBJ=FC?/E 

When performing formatted binary transfers, PIP prints a warning if a 
checksum error occurs. If there is a checksum error and you did not use /G to 
ignore the error, PIP does not perform the copy operation. You cannot copy 

library files with the /B option. Copy library files in image mode. 

7.2.2.4 Newfiles Option (/C) — The /C option copies only those files with the 
current date. Specify /C only once in the command line; it applies to all the 
file specifications in the entire command. The following command copies (in 
ASCII mode) all files named ITEM] that also have the current date. It also 

copies the file ITEM2.MAC, if it has the current date, from DK: to DT2:. It 

combines all these files under the name NN3.MAC. 

KNTZINNS.MACH=LITEML.4/Ce ITEMS. MAC/ ASU 

The next command copies all files with the current date (except .SYS and 
BAD files) from DK: to DX1:. This is an efficient way to back up all new files 
after a session at the computer. 

¥OX1L2%.K=kK,K/C 
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7.2.2.5 Ignore Errors Option (/G) — The /G option copies files, but ignores 
all input errors. This option forces a single-block transfer, which you can 
invoke at any other time with the /S option. Use the /G option if an input 
error occurred when you tried to perform a normal copy operation. The pro- 
cedure can sometimes recover a file that is otherwise unreadable. If an error 
still occurs, PIP prints the ?PIP-W-Input Error message and continues the 
copy operation. 

The following command, copies the file TOP.SAV in image mode from device 
DT1: to device DK: and assigns it the name ABC.SAV. 

*ABC .SAV=DT1$ TOP.SAV/G 

The next command copies files F1.MAC and F2.MAC in ASCII mode from 
device DT1: to device DT2:. This command creates one file with the name 
COMB.MAC, and ignores any errors that occur during the operation. 

xX0T23COMB.MAC=DT12F1.MACrF2.MAC/A/G/U 

7.2.2.6 Copies Option (/K:n) — The /K:n option directs PIP to generate n 
copies of the file you specify. The only legal output devices are the console 
terminal, the line printer, and paper tape punch. Normally, each copy of the 
file begins at the top of a page; copies are separated by form feeds. 

¥LP3=STOTLE.LST/K:3 

This command, for example, prints three copies of the listing file, 
STOTLE.LST, on the line printer. 

7.2.2.7 Noreplace Option (/N) — The /N option prevents execution of a copy 
or rename operation if a file with the same name as the output file already 
exists on the output device. This option is not valid when output is to mag- 
tape or cassette. The following example uses the /N option. 

xXDXO3CT.SYS=DKR:3CT.SYS/Y/N 

FPIP-W-Outrut file founds mo oreration rerformed DKiCT.SYS 
x 

Tha flo namad OT OVS 
WA NY 2 eh BS AEE LEED LEAL 

not proceed. 

7.2.2.8 Predelete Option (/O) — The /O option deletes a file on the output 
device if you copy a file with the same name to that device. PIP deletes the 
file on the output device before the copy operation occurs. Normally, PIP 
deletes a file of the same name after the copy completes. This option is not 
valid when output is to magtape or cassette. The following example uses th 
/O option. 

XRK13 TESTI.MAC=DT23TEST.MAC/O 

if a file named TEST1.MAC aiready exisis on RKi:, PIP deletes it before 

copying TEST.MAC from DT2: to TEST1.MAC on RK1:. 
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7.2.2.9 Exclude Option (/P) — The /P option directs PIP to transfer all files 

except the ones you specify. 

KUTOSK.*x=DX12%.MAC/P 

mM: ; 
Lnis command, for example, di 

DTO: except the .MAC files. 

ia 
amen et ane Ree Fas + fa . aT 

chances of an error-iree transier. You can combine the /S option with other 

PIP copy options. For example: 

XRKLISTEST.MAC=RKOITEST.MAC/S 

PIP performs this transfer one block at a time. 

7.2.2.11 Setdate Option (/T) — This option causes PIP to put the current date 

on all files it transfers, unless the current date is 0. Normally, PIP preserves 

the existing file creation date on copy and rename operations. This option is 

invalid for operations involving magtape and cassette because PIP always 

uses the current date for tape files. The following command puts the current 

date on all the files stored on device DK:. 

KK KEK KAY S/T 

Note that the command shown above changes only the dates; PIP does not 

move or change the files in any other way. 

7.2.2.12 Concatenate Option (/U) — To combine more than one file into a 

single file, use the /U option. This option is particularly useful when you 

want to combine several object modules into a single file for use by the 

linker or librarian. PIP does not accept wildcards on the output specifica- 

tion. Use the /B option with /U if you are concatenating object (.OBJ) files. 

The following examples show the /U option. 

KOK fAA, ORJ=DTISBB.OBJsCC.ORJ»00.,0RJ/U/B 

The command shown above transfers files BB.OBJ, CC.OBJ and DD.OBJ to 

device DK: as one file and assigns it the name AA.OBJ. 

KDITZIMERGE .MAC=DT2 IF ILE2.MAC+FILES.MAC/A/U 

This command merges ASCII files FILE2-MAC and FILE3.MAC on DT2: 

into one ASCII file named MERGE.MAC on device DT3:. 

7.2.2.13 System Files Option (/Y) - Use the /Y option if you need to perform 

an operation on system files (SYS). For example: 

¥KK,K=DTSLKK/SY 

This command copies to device DK:, in image mode, all files (including .SYS 

files) from device DT3:. 
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7.2.3 Delete Operation (/D) 

Use the /D option to delete one or more files from the device you specify. 
Note that PIP does not query you before it performs this operation, unless 
you use /Q. Remember to use the /Y option to delete .SYS files. You cannot 
delete .BAD files, unless you name each one specifically, including file name 
and file type. You can specify only six files in a delete operation unless you 
use wildcards. You must always indicate a file specification in the command 
line. A delete command consisting only of a device name (dev:/D) is invalid. 
The delete option is also illegal for magtape. The following examples illus- 
trate the delete operation. 

XFILE1.SAV/D 

The command shown above deletes FILE1.SAV from device DK:. 

KOXL2%,*/D 
PPIP-W-No .SYS action 
x 

The command shown above deletes all files from device DX1: except those 
with a .SYS or .BAD file type. If there is a file with a .SYS file type, PIP 
prints a warning message to remind you that this file has not been deleted. 

KK. MAT/T 

This command deletes all files with a .MAC file type from device DK:. 

7.2.4 Rename Operation (/R) 

Use the /R option to rename a file you specify as input, giving it the name 
you specify in the output specification. PIP prints an error message if the 
command specifications are not valid. Use the /Y option if you rename .SYS 
files. You cannot use /R with magtape or cassette. 

The following examples illustrate the rename operation. 

KAITISF1.MAC=0T1:FO.MAC/R 

The command shown above renames FO.MAC to F1.MAC on device DT1:. 

KDXLIOUT.SYS=DX1{CT.SYS/Y/R 

This command renames file CT.SYS to OUT.SYS. 

The rename command is particularly useful when a file contains bad blocks. 

By giving the file a .BAD file type, you can ensure that the file permanently 
resides in that area of the device. Thus, the system makes no other attempts 
to use the bad area. Once you give a file a .BAD file type, you cannot move it 
during a compress operation. You cannot rename .BAD files unless you spe- 
cifically indicate both the file name and file tyne. 
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7.2.4.1 File Protection Option (/F) — Use the /F option with /R to protect a 
file from deletion. The file in question appears as a protected file in the direc- 
tory of the device in which that file resides. The letter P next to the block 
size number in the file’s directory entry indicates the file is protected. 

A sample command line for protecting the file SAVEME.TXT follows: 

XSAVEME . TXT=SAVEME . TXT/R/F 

If you copy a protected file, PIP does not copy the protected status. 

7.2.4.2 File ‘““Unprotection” Option (/Z) — Use the /Z option with /R to 
remove a file’s protected status, enabling you to delete or change that file. 

When you use the /Z option, PIP removes the “P” from the file’s directory 

entry. 

In the following example, BOOT.MAC is enabled for deletion: 

xXEOOT.MAC=ROOT.MAC/R/SZ 

7.2.5 Logging Operation (/W) 

When you use the /W option, PIP prints a list of all files copied, renamed, or 

deleted. The /W option is useful if you do not want to take the time to use the 

query mode (the /Q option, described in Section 7.2.6), but you do want a list 

of the files operated on by PIP. 

PIP prints the log for an operation on the terminal under the command line. 
This example shows logging with the delete operation. 

KOXLI*R.K/D/W 

PPIF-W-No .SYS action 

Files deleted? 

UXLi:TEST.MAC 
DXLIFIX4463.SAV 

X12 GRAFH. BAK 

UX13 0MFX.MAC 

X13 MATCH. BAS 

DX12EXAMP. FOR 

UX1{GRAPH.FOR 
X13 GLOBAL .MAC 

BDXLIFPROSEC.MAC 

[X13 EXAMF. MAC 

x 

7.2.6 Query Option (/Q) 

Use the /Q option with another PIP operation to list all files and to confirm 

individually which of these files should be processed. Typing a Y (or any 

string that begins with Y) followed by a carriage return causes the named 

file to be processed; typing anything else excludes the file. The following 

example deletes files from DX1:. 
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*UX13#.*/0/0 

Files deleted? 
DXLIFIX463.SAV? 

DX1LIGRAPH.BAK 7? Y 

UXLI0MFPX.MAC ? 

DUX1:MATCH. BAS 

DXLIEXAMP.FOR 7? 

UX13GRAPH.FOR 7 

UX13GLOBAL.MAC? Y 

UXLIFPROSEC.MAC? Y 

DX13KB.MAC °? 

UXLIEXAMP.MAC ? 

x 

a 
au ~<
 

7.2.7 Wait Option (/E) 

If you have a single-disk system or a diskette system, you will find the /E 
option useful for copying operations. You use this option when you need to 
exchange storage volumes during a copy procedure. The general format of 
the command line follows. 

*filespec/E = filespec 

You can use any option with /E that is valid with your RT—11 configuration. 
You can not use wildcards as input. When you use /E, make sure that PIP is 
on your system volume. 

When you use the /E option, PIP guides you through a series of steps in the 
process of completing the file transfer. After you enter the initial command 
string, PIP prints a message telling you what to do. After you complete each 
step, type a Y followed by a carriage return to proceed to the next step. 
When the transfer is complete, PIP prints a message instructing you to 
mount your system volume. After you have mounted the system volume, 
type a Y followed by a carriage return. 

The sections that follow describe the procedure for single-volume and 
double-volume transfer. 

7.2.7.1 Single-Volume Operation — If you want to transfer a file between 
two storage volumes, and you have only one drive for that type of storage 
volume, follow the procedure below. 

1. Enter a command string according to this general syntax: 

*output-filespec/E = input-filespec 

where output-filespec represents the destination device and file specifi- 
cation, and input-filespec represents the source device and file 
specification. 

2. PIP responds by printing the following message at the terminal. 

Mount inrPut volume in <device>s Continue? 

<device> represents the device into which you are to mount your input 
volume. Type a Y followed by a carriage return after you have mounted 

. 
wane mnt walama 
JvUuUL itipuse vuruiic, 
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PIP continues the copy procedure and prints the following message on 

the terminal: 

Mount outrut volume in <device>s Continue? 

After you have removed your input volume from the device, mount your 

output volume and type Y followed by a carriage return. 

Depending on the size of the file, PIP may repeat the transfer cycle 

(steps 2 and 3) several times before the transfer is complete. When the 
trancfar ig complete. PIP vrints the following message if you had to LEAMsie, 19 Uia1tue, Mises Usst sues Wess ssstRragy A+ 

remove the system volume from <device>: 

Mount system volume in <devicess Continue? 

When you type a Y followed by a carriage return in response to the last 

instruction, you terminate the copy operation. 

7.2.7.2. Double-Volume Operation — You can use the /E option for transfer- 

ring files between two non-system volumes. The procedure for transferring 

files this way follows. 

1. With your system volume mounted, enter a command string according 

to the following general syntax: 

*output-filespec/E = input-filespec 

where output-filespec represents the destination device and file specifi- 

cation, and input-filespec represents the source device and file 

specification. 

After you have entered the command string, PIP responds with the 

message: 

Mount ineut volume im <device>s Continue? 

Type a Y followed by a carriage return when you have mounted the 

input volume. 

PIP then prints: 

Mount outeut volume im <device>s Continue? 

Type a Y followed by a carriage return after you have mounted the out- 

put volume. 

Unlike the single-volume transfer, the double-volume transfer involves 

only one cycle of mounting the input and output volumes. When the file 

transfer is complete, PIP prints the following message if you had to 

remove the system volume from <device>: 

Mount system volume im “devices? Continue? 

When you type a Y followed by a carriage return in response to the last 

instruction, you terminate the copy operation. 
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Chapter 8 

Device Utility Program (DUP) 

The device utility program (DUP) is a device maintenance utility program 
that creates files on file-structured RT—11 devices (disks, single- and double- 
density diskettes, DECtape, DECtape II, magtape, and cassette). It can also 
extend files on certain file-structured devices (disks, single- and double-den- 
sity diskettes, DECtape, and DECtape II) and it can compress, image copy, 
initialize, or boot RT—11 file-structured devices. DUP does not operate on 
non-file-structured devices (line printer, card reader, terminal, and paper 
tape). 

8.1 Caiiing DUP 

To call DUP from the system device, respond to the dot (.) printed by the 
keyboard monitor by typing: 

R DUP <RET> 

The Command String Interpreter prints an asterisk (*) at the left margin of 
the terminal and waits for you to type a command string. If you enter only a 
carriage return at this point, DUP prints its current version number and 
prompts you again for a command string. You can type CTRL/C to halt DUP 
and return control to the monitor when DUP is waiting for input from the 
console terminal. You must type two CTRL/Cs to abort DUP at any other 
time. Note that the /S, /T, and /C operations lock out the CTRL/C command 

until the operation completes; these three operations cannot be interrupted 
with CTRL/C. To restart DUP, type R DUP or REENTER in response to the 
monitor’s dot. Chapter 6, Command String Interpreter, describes the gen- 
eral syntax of the command line that DUP accepts. DUP accepts only one 
input file specification and one output file specification in the command line. 

8.2 Options 

Certain options are available for use with DUP. These options are divided 
into two categories: (1) Action, and (2) Mode. Action options cause specific 

operations to occur. You can use these options alone or with valid mode 
options. Usually, you can specify only one action option at a time. Mode 
options modify action options. Table 8-1 illustrates which mode options you 
can use with a particular action option. 
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Table 8-1: DUP Options and Categories 

Action Mode 

N
a
s
 

qQ
qQ

H 
M
o
r
r
 
D
O
 W,Y,G,E 

W,Y 

W,Y,G,E,F 

W,F,H,G,E 

W,Y 

W,X,Y 

W,Y 

W,Y 

W,Y 

W,B,N,R,V,Y,D 

Note that /V can be either an action or a mode option, depending on how you 
use it. 

You can use DUP action options to perform operation such as creating files, 
copying devices, scanning for bad blocks, performing a bootstrap operation, 
and initializing volumes. You can use the DUP mode options to modify the 
action options, where necessary. The following sections describe the various 
DUP options and give examples of typical uses. Table 8-2 summarizes the 
options you can use with DUP. 

Tabie 8-2: DUP Options 

Option | Section Explanation 

/BI:RET] | 8.2.12.4 

(Gin 8.2.1 

iA 8.2.3 

Use with /Z to write files with the file type .BAD over any bad 
blocks DUP finds on the disk to be initialized. Use :RET to retain 
through initialization all .BAD entries created by a previous /B. 

Use with /G to create a file on the device you specify; /G specifies 
the starting block number for the file to be created. 

Use with /Z to “uninitialize” a device. Use only if no files have 
been transierred to it since it was initialized. 

Specifies the ending block number for a read operation (used with 
the /I and /K options). 

Has two uses: use with the /K option to transfer the file name con- 
taining the bad block together with the relative block number of 
the bad block in the file. Or use with /I either to copy a file to an 
output device or copy a device to an output file. 

Specifies the starting block number for a read operation (on an 
input device) and the starting block number for a write operation 
(on an output device). n is an integer that represents a block 
number. Use this option with the /C, /I, and /K options. 

Use with the /K and /T options. Use with /K to read the bad block, 
write to the bad block, and then read it again. This operation does 
not destroy information already stored on the device. Use /H with 

nt afar that thin nasherash fo ner nl dn dhe Sees ed Alte verify that the output is equal to the input. 

(continued on next page) 
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Table 8-12: DUP Options (Cont.) 

Option Section Explanation 

Al 

/RE:-RET] 

/S 

/T:n 

/UL:xx] 

/V(:ONL] 

IX 

/Z{:n] 

8.2.2 

8.2.3 

co
 iN a"
 

NO
 

po
t 

8.2.4 

8.2.5 

8.2.12.3 

8.2.6 

8.2.7 

8.2.8 

8.2.9 

8.2.10 

8.2.6 

8.2.11 

8.2.12 

Copies the image of a disk to another disk or magtape or from 
magtape to disk. (Use with /G and /E if you want to specify biock 
numbers.) 

Scans a device for bad blocks and outputs the octal address of the 
bad blocks to the output device. Use with /G and /E if you want to 
specify block numbers as boundaries for the scan. 

Use with /Z to set the number of directory segments you require if 
you do not want the default size; n is an integer in the range 1-37 

(octal). 

Boots the device or file you specify. 

Use with /O to boot a volume that is not RT—11, or is a pre-version 
4 volume of RT-11. 

Use with /Z to scan a device that supports bad block replacement 
for bad blocks. It then creates a replacement table on the disk for 
any bad blocks DUP finds. If you use :RET, DUP retains the 
replacement table that is already on the disk and does not pre- 
scan the disk for bad blocks. 

Compresses a disk (or DECtape) onto itself or onto another disk 
(or DECtape); the output device, if any, must be initialized. 

Extends an existing file by the number of blocks that n indicates. 

Writes the bootstrap portion of the monitor file in blocks 0 and 
2—5 of the target device. The optional argument, xx, represents 
the target system device name. 

Prints the user ID and owner name. Use it with /Z (as a mode 
option) to place a new user ID and owner name in block 1 of the 
initialized disk, or in the VOL1 header block on magtape (not 
applicable for cassette). Using /V:ONL with /Z changes only the 
ID and owner name, and does not initialize the device (not appli- 
cable for magtape or cassette). 

Use with any action option (but only one) to initiate an operation 

and then pause. This is useful on small, single-disk systems 
because it lets you replace the system device with another disk 

before performing an operation. 

Use with /S to inhibit automatic booting of the system device 
when it is compressed. 

Use with /C, /I, /O, /S, /T, or /Z to inhibit the dev:/xxxx Are you 

sure? message and the Foreground job loaded, CONTINUE? mes- 
sage and ensure immediate execution of the operation. 

Initializes the directory of the device you specify. The size of the 
directory defaults to the standard RT-11 size; use n to allocate 
extra directory words for each entry beyond the default. 

8.2.1 Create Option (/C[/G:n]) 

The /C option creates a file with a specific name, location, and size on the 
block-replaceable device that you specify. This option is useful in recovering 
files that have been deleted. The /C option creates only a directory entry for 
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the file. It does not store any data in the file. You must specify both the file 
name and file type of the file to be created. The syntax of the command is: 

filespec[n] =/C[/G:n] 

where: 

filespec[n] represents the device file name, and file type of the file to 
be created; [n] is a decimal number representing the size 
in blocks of the file to be created. Note that the brackets 
here are part of the command; that is, they do not 
indicate n is optional. If you do not specify this number, 
DUP creates a one-block file 

Gn represents the octal numeric value of the starting block of 
the file to be created. If you do not use /G:n, DUP creates 

the file in the first unused area large enough to contain 
the file 

You can use the /C option to cover bad blocks on a disk by creating a file with 
a file type .BAD to cover the bad area. 

You can also use /C to recover accidentally deleted files. In this case, use DIR 
to obtain a listing of the device. Use the /E and /Q options in DIR to list files, 
tentative files, empty areas, and the sizes of all areas. You can then assign a 
file name to the area that contains the data you lost. 

You can also use DUP to set aside a file on a disk without performing any 
input or output operations on the file. 

When you use the /C option, make sure that the area in which the file is to be 
created is empty (using the DIR /E and /Q options). If there are more blocks 
in the empty area than the file you are creating needs, DUP attempts to put 
the extra blocks in empty areas that are contiguous to the file you are creat- 
ing. If there is not enough room in contiguous empty areas, the error mes- 

sage ?DUP-F-No room for file prints, and DUP does not create the file. The 

/C option checks for duplicate file names. If the file name you specify already 
exists on the device, DUP issues an error message and does not create a sec- 
ond file with the same name. 

The following example uses /C to create a file named FILE.MAC consisting 
of blocks 140, 141, and 142 on device DK1:. 

*XDKISFILE.MACC3I=/C/Gi140 

8.2.2 Image Copy Option (/I) 

The /I option copies block for block from one volume to another. (This oper- 
ation is not applicable for magtape or cassette.) The /I option is often used to 
copy one disk to another without changing the file structure or location of 

files on the device. For this purpose, it is an added convenience that you do 

not have to copy a boot block to the device. You can also copy disks that are 
TAY 
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block on either the input or output volume, it prints an error message. How- 
ever, it retries the operation and performs the copy one block at a time. If 
only one error message prints, you can assume that the transfer completed 
correctly. 

Qualifiers to the /I option let you: 

1. Specify the blocks to be read from the input device and a starting block 
number for the write operation on the output device. 

2. Copy a file to a device, or a device to a file, by specifying a file name with 
either the input or output device. For example, you can copy a diskette 
to an RLO1 as a file, or a file on an RKO5 to a diskette. 

NOTE 

When you use /F and you have specified a magtape or cas- 
sette as the input device, you must specify an input file 
name. 

The syntax of the command is: 

output-device: {filename } [/G:rn] = input-devicel[filename)/I[/G:rn/E:rn][/F] 
A 

where: 

filename represents the output file name of the input device, or 

(when specified with the input device) represents the input 
file name you are copying to the output device. If you spec- 
ify an input file, use the dummy file name A with the out- 
put specification. Note that you can use a file name with 
either the input or output, but never with both 

A represents a dummy file name (required if the output 
device is not a magtape or cassette). Note that either file- 
name or A, but not both, can be specified with the output 
device 

/G:rn when specified with the output device, represents the start- 
ing block number for the write operation. When specified 
with the input device, it represents the starting block num- 
ber of the read operation 

/E:rn represents the ending block number on the input device for 
the read operation 

iF indicates that a file is involved in the transfer 

The command string must include an input and an output specification; 
there is no default device. The /I operation does not copy to or from a device 
that has logical bad blocks. (Physical bad blocks can be logically replaced or 
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covered, as Sections 8.2.12.3 and 8.2.12.4 describe.) If one device is smaller 

than the other, DUP copies only the number of blocks of the smaller device. 

You can copy blocks between disk and magtape. DUP stores the data on the 
tape, formatting it in 1K-word blocks. It is possible to store only one disk 
image on a magtape, regardless of the size of the tape. 

NOTE 

The /I option does not copy track 0 of diskettes. However, 
this restriction has no impact on any copy operations if your 

diskette was supplied by DIGITAL. 

The following examples use the /I option. The file name A is not significant; 
itis a dummy file name required by the Command String Interpreter. 

KRKTTA=RKOT/ST 

RK1?/Corys Are you sure? 

The command shown above copies all blocks from RKO: to RK1:. 

KRAIIA/SGISOL=RKOR ZT /GT OLE 500 

RK1?/Corgs Are you sure?Y 

The command shown above copies blocks 0-500 from RKO: to blocks 501 — 
1000 on RK1:. 

RKLIFLOFFY. BAK/F=0X02 /T 

RK1it/Corys Are you sure?yY 

The iast command copies device DX0: to RKi: in a file named 
FLOPPY.BAK. 

8.2.3. Bad Block Scan Option (/K) 

Some mass storage volumes (disks, diskettes, DECtane, and DECtane IT) Ree 2 vue me Seesaw VEEN ey SN Ny ee Rey See 

have bad blocks, or they develop bad blocks as a result of age and use. You 

can use the /K option to scan a device and locate bad blocks on it. DUP prints 
the absolute block number of those blocks on the device that return hard- 
ware errors when DUP tries to read them. If you specify an output file, DUP 
prints the bad block report in that file. Remember that block numbers are 
octal and the first block on a device is block 0. If DUP finds no bad blocks, it 
prints an informational message. A complete scan of a volume takes from 
one to several minutes depending on the size of the volume. It does not 
destroy data that is stored on the device. 
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You can scan selected portions of a device by specifying beginning and 
ending block numbers. The syntax of this command is: 

[filespec = Jinput-device:/K[/G:m[/E:n][/H} 

where: 

filespec represents the output file specifications for the bad block 
report 

/G:m represents the block number of the first block to be scanned 

/E:n represents the block number of the last block to be scanned 

If you specify only a starting block number, DUP scans from the block you 
specify to the end of the device. 

If the device to be scanned has files on it, you can use /F with the /K option to 
print the name of the file containing the bad block and the relative block 
number within the file that is bad. 

You can use /H with /K to read the bad block, write to the bad block, and 

then read it again. If the block is still bad, DUP reports a HARD error. If the 
block recovers, DUP reports a SOFT error. This procedure does not destroy 
data already stored on the device. Note that DIGITAL does not guarantee 
the integrity of data recovered from a soft bad block. 

8.2.3.1 File Option (/F) — The file option serves two different purposes as a 
mode option, depending upon whether you use it with /K or with /I. 

When you use /F with /K, DUP does a bad block scan and displays file names 
for each bad block it finds. DUP then prints a list of these bad block files 

along with their locations within the file. This list includes a relative block 
number of each bad block within the file and a report on whether each bad 
block is hard or soft. An example of such a list, along with the command line 
that generated it, follows. 

KOXO?/K/SF 

Block Ture File Block 

000717 4463. Hard NUMBER.FPAS 000546 358. 

000725 4469. Hard ANTONY.MAC 000554 364. 

000732 474. Hard CAESAR.MAC 000561 3&?: 

000743 483. Hard < UNUSED > QOoOoS72 378. 

000751 489. Hard < UNUSED = 000600 384. 

000754 492. Hard < UNUSED = 000603 387. 

?DUP-I-Bad blocks detected 4. 

DUP outputs the following list if you use /F with /K on a disk that supports 
bad block replacement. In the column marked Type, DUP lists whether the 
bad block is replaced in the manufacturer’s bad block replacement table or if 
it is hard or soft. 
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KDIMLS /K/F 

Block Tyre File Block. 
003055 1581. Rerlsced MSX -SYS 000007 ran 

003465 1845. Rerlaced CRY ~OBLJ 000077 43. 

037061 15921. Rerlsced < UNUSED = 010550 4456. 
0356106 23622. Rerlaced <= UNUSED = O27575 12157, 

0562160 23488. Rerlsced < UNUSED * O27677 12223, 

077521 32593. Rerlaced * UNUSED * O81210 21128, 
1431146 307466. Rerlaced < UNUSED = 043374 18172, 

143337 51935. Rerlaced “=< UNUSED = O45615 19341. 

POUFP-I-Bad blocks detected S&S. 

When you use /F with /I, you use it either to copy a file from an input device 
to an output device, or to copy an input device to an output file. Note that /I 
does not copy track 0 of diskettes. Note also that if you use a magtape or cas- 
sette for either the input or output device, you must specify a file name with 
the input device. For more information on /F refer to Section 8.2.2. 

8.2.4 Boot Option (/O) 

The /O option can perform two operations: (1) a hardware bootstrap of a spe- 
cific device containing an RT-11 system and (2) a bootstrap of a particular 
RT-11 monitor file that does not affect the bootstrap blocks on the device. 
The command syntax for a device bootstrap is as follows: 

dev:/O 

This operation has the same results as a hardware bootstrap. Valid devices 
for the boot operation follow: 

DT0:-DT7: DDO:-DD1: 

RKO:-RK7: DLO:-DL3: 

RF: DY0:-DY1: 

SY: DMO:-DM7: 

DK: DS0:-DS7: 

DF0:-DP7: PDO:-PD1: 

DX0:-DX1: 

Use the following syntax to boot a monitor without changing the bootstrap 
on the device: 

dev:monitor-name/O 

This makes it easy for you to switch from one monitor to another. Whether 

bootstrapping a specific monitor or a specific device, DUP checks to see if the 
bootstrap blocks are correctly formatted. If the boot operation you request is 
invalid, DUP prints an error message and waits for another command. 

When you reboot with the /O option, you do not have to reenter the date and 
time of day with the monitor DATE and TIME commands. However, the 
clock does lose a few seconds during the reboot. 

The following command reboots the RT-11 system under the single-job 
monitor: 
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ARKOTRTIISJ.SYS/0 

RT-115J ¥04.00 

To boot a different monitor, for example the foreground/background monitor 
(for DX0:), type: 

KDXOIRTLLFR.SYS/O 

8.2.5 Boot Foreign Volume Option (/Q) 

Use the /Q option with /O to boot a volume that has a monitor other than the 
RT_11 version 4 monitor. Note that you must use /Q to boot any version 3B 
or earlier volume of RT—11. The following example boots an RT-11 version 
3B volume. 

*XRKO?/0/Q 
RT-11SJ VO3B-O00B 

DUP does not retain the date and time when you use the /Q option. 

8.2.6 Squeeze Option (/S) 

Use the /S option to compress a volume (disk, diskette, DECtape) onto itself 
or onto another disk or DECtape. To do this, DUP moves all the files to the 
beginning of the device, producing a single, unused area after the group of 
files. The squeeze operation does not change the bootstrap blocks of a device. 
The output device you specify, if any, must be an initialized device. If you 
specify an output device, DUP does not query you for confirmation before it 
performs the operation. If you do not specify an output device, DUP prints 
the Are you sure? message and waits for your response before proceeding. 
You must type Y followed by a carriage return for the command to be exe- 
cuted. Since it is critical to perform an error-free squeeze operation, be sure 
to scan a device (with /K) before you use /S. 

So you cannot reuse bad blocks, the /S option does not operate on files with 
-BAD file types. You can rename files containing bad blocks, giving them a 
.BAD file type, and therefore cause DUP to leave them in place when you 
execute a /S. DUP inserts files before and after .BAD files until the space 
between the last file it moved and the .BAD file is smaller than the next file 
to be moved. If an error occurs during a squeeze operation, DUP continues 
the operation, performing it one block at a time. If only one error message 
prints, you can assume that the operation completed correctly. 

The syntax of the command is: 

[output-device = Jinput-device/S 

Do not use /S on the system device (SY:) when a foreground or system job is 
loaded. A ?DUP-F-Can’t squeeze SY: while foreground loaded error message 
results if you attempt this, and DUP ignores the /S operation. You must 
unload the foreground job before using the /S option. 
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NOTE 

If you perform a compress operation on the system device, 
the system automatically reboots when the compress oper- 
ation is completed. This operation takes place in order to 
prevent system crashes that can occur when a system file is 
moved. 

You can use /X with /S to suppress the automatic reboot and leave DUP run- 
ning. However, you should use /X only if you are certain that the monitor 
file will not move. Even then, you should reboot the system when the 
squeeze operation completes if the device handlers have moved. 

The following examples use the /S option: 

KSY?/S 

SY? /Seueerze? Are vou sureTY 

RT-11SJ Y04.00 

The command shown above compresses the files on the system device and 
reboots the system when the compress operation completes. 

NOTE 

If you compress your system volume, make sure DUP pro- 
gram within has the name DUP.SAV. If not, a system fail- 
ure may occur. 

KDNTIZA=0T2I/S 

This command transfers all the files from device DT2: to device DT1:, leav- 

ing DT2: unchanged. The file name A is not significant; it is a dummy file 
name required by the Command String Interpreter. 

Use the /T option to extend the size of a file. The syntax of the command is: 

filespec =/T:n 

where: 

filespec represents the device, file name, and file type of the file to be 
extended 

n represents the number of blocks to add to the file 

You can extend a file in this manner only if it is followed by an unused area 

at least n blocks long. Any blocks not required by the extend operation 
remain in the unused area. 

The following example uses the /T option: 

KUTISZYZ.TST=/TiI100 
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This command assigns 100 more blocks to the file named ZYZ.TST on device 

In order to use a volume as a system volume, you must copy a bootstrap onto 
it. To do this, first make sure that the appropriate monitor file and handler 
are stored on the volume. For a diskette system, for example, check to see 
that the file DX.SYS is in the diskette directory. If it is, then you can copy 

the desired monitor onto the diskette, using the /U option. The option argu- 
ment, xx, represents a target system device name. Use this argument when 
you are creating a bootable PDT volume if the current system is a PDP-11, 
and vice versa. Also you can use this argument when the current system is 
on an RX02 diskette and you wish to create a bootable RX01 diskette. 

To copy a bootstrap for the single-job monitor on RK1:, for example, use the 
following procedure: 

1. Obtain a formatted disk. (Most disks, diskettes, DECtape, and DECtape 

II volumes are formatted by the manufacturer. However, Chapter 18, 

FORMAT, does outline the procedure for reformatting RK05, RKO6, 
RK07, RP02, RPO3 disks, and RX01 and RX02 diskettes.) 

2. Initialize the disk with /Z (see Section 8.2.12). 

3. Copy files onto the disk. 

4. Copy the monitor and RK05 handler, RK.SYS, onto the disk. 

5. Copy the monitor bootstrap onto the disk with /U. 

The following example shows how to initialize a diskette, copy files to it, and 
write a bootstrap onto the diskette: 

KIXL3/Z/Y 

The command shown above (step 2 of the procedure described above) 
initializes the diskette. 

KDXL 2 A=0XO3/S 

This command, which combines steps 3 and 4, squeezes all the files from 
DX0: onto DX1:. 

KIXLIA=DXOIRTLIFB.SYS/U 

The last command (step 5) writes the bootstrap for the fore- 

ground/background monitor onto the bootstrap blocks (blocks 0 and 2-5) of 

DX1:. The file name A is not significant; it is a dummy file name required by 

the Command String Interpreter. 

To create a bootable PDT-11/150 system diskette while running on a 

PDP-11, specify PD with the /U option. Likewise, if you are running on a 
PDT-_11/150, and you wish to create a bootable PDP-11 system diskette, 
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specify DX (for single-density diskette) or DD (for DECtape II) with the /U 
option. The following command creates a bootable PDT-11/150 diskette 
while the current system is on a PDP-11: 

XUXOFA=OUXOTRTLISI.SYS/USFD 

The next command creates a bootable PDP—11 diskette while the current 
system is on a PDT—11/150: 

KXPDOJA=FPDOIRTIISI.SYS/UI 0X 

8.2.9 Volume ID Option (/V[:ONL]) 

You can use the /V option as an action option to print the volume ID of a 
device or to change the volume ID. The syntax of the command is: 

device:[/Z]/V[:ONL] 

where: 

device: is the device whose volume ID you want to display or change 

If you specify only /V, DUP prints out on the console terminal the volume ID 
and owner name of the device you specify. If you specify /Z with /V, DUP 
initializes the device and prompts you for a new volume ID and owner name. 
If you specify /Z/V:ONL, DUP assumes you want only to change the volume 
ID and owner name and not initialize the device. 

When you specify either /Z/V or /Z/V:ONL, DUP prompts you for a volume 
ID: 

Volume I? 

Respond with a volume ID that is up to 12 characters long for a block- 
replaceable device. Terminate your response with a carriage return. DUP 
than nramnta far an surma 5 ad 

. then i Vitipouo 12 G1 UVC name: 

Owner? 

at 10 .L. 
Respond + vv ith a an Owner name that i is up to 12 char acters long for a DLOCK- 

replaceable device. Terminate your response with a carriage return. DUP 
ignores characters you type beyond the legal length. You cannot change the 
volume ID of a magtape or cassette without initializing the entire tape. The 
/V:0NL command changes only the volume ID and owner name; it does not 
initialize the device. Section 8.2.12.2 describes how to use /V with the /Z 
option to initialize a device and write new volume identification on it. 

The following example uses the /V:ONL option: 

RRA /Z/V20NL 

RKOi/Volume ID chanse?r Are you sure? Y 
Volume IN? FORTRAN VOL 

Owner? Narcy 

This command writes a new volume ID and owner name on device RK1:. 
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8.2.10 Wait for Volume Option (/W) 

The /W option causes DUP to prompt you for the volumes to operate on, and 
waits for you to mount them. It is useful for single-disk systems or diskette 
systems. It is a mode option that you can use with any of the action options. 

However, you can perform only one operation at a time. The /W option 
initiates execution of a command, but then pauses and prints the message 
Mount input volume in <device>; Continue?, where <device> represents 
the device into which you mount the input volume. At this time you can 
remove the system disk (if necessary) and mount the disk on which you 
actually want the operation to take place. When the new disk is loaded, type 
a Y followed by a carriage return to execute the operation. DUP then 
prompts you for the input volume, if any. When the operation completes 
(except the /O operation, which boots the system), the Mount system volume 
in <device>; Continue? message prints. Replace the system device and type 
a Y followed by a carriage return. The asterisk (*) prompt prints, and DUP 
waits for you to enter another command. The following example uses the /W 

option: 

XOUXLI/K/F /W 
Mount ineut volume in 0X15 Continue? Y <RET> 

?DUP-I-No bad blocks detected 

Mount system volume in 0X13 Continue? Y <RET= 

x 

This command directs DUP to scan the disk for bad blocks. During the first 
pause, the system disk is removed and another disk is mounted. A Y is typed 
and the scan operation executes. During the second pause, the system disk 
(on which DUP is stored) is replaced and another Y is typed. DUP prompts 
for another command. When you use /W, make sure that DUP is on the sys- 
tem volume. 

8.2.11 Noquery Option (/Y) 

Use the /Y option to suppress the query messages that some commands 
print. Certain options normally print the Foreground job loaded, Continue? 
message if a foreground job is loaded when you issue one of them (/C, /I, /O, 
/Q, /S, /T, and /Z). You must respond to the query message by typing Y fol- 
lowed by a carriage return for the operation to proceed. Some other options 

(/C, /1, /O, /S, /V, and /Z) print the Are you sure? message and wait for your 
response. If a foreground job is loaded and you specify one of these options, 
DUP combines the two query messages into one message and waits for your 
response. You can suppress all these messages and the pause associated 
with them by specifying /Y in the command string. Note, if you use /Y with 
/Z to initialize your system volume, the system ignores /Y. 
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8.2.12 Directory Initialization Option (/Z[:n]) 

You must initialize a device before you can store files on it. Use the /Z option 
to clear and initialize the directory of an RT-11 directory-structured device. 
The /Z option must always be the first operation you perform on a new device 

after you receive it, formatted, from a manufacturer. After you use /Z, there 
are no files in the directory. 

The syntax of the command is as follows: 

device:/Z[:n] 

where: 

Aacinas weeamencnete 4h. Ansan aevice represents the device you want to initialize 

n is an octal integer (greater than or equal to 1) that represents 

the size increase, in words, of each directory entry. DUP adds 
this number to the default number of words allocated for 

each entry (valid only for directory-structured devices) 

The size of the directory determines the number of files that can be stored on 

a device. The system allows a maximum of 72 files per directory segment, 
and 31 directory segments per device. Each segment uses two blocks of disk 
space. If you do not specify n, each entry is seven words long (for file name, 
creation date, and file position information). When you allocate extra words, 

the number of entries per directory segment decreases. The formula for 
determining the number of entries per directory segment is: 

(512-7)/(number of extra words) + 7) 

For example, if you use /Z:1, you can make 63 entries per segment. RT—11 
does not normally support nonstandard directory formats, and DIGITAL 
does not recommend altering the directory format. 

2.2.12.1 Changing Directory Segments (/N:n} = If you do not want the 
default directory size of the device, use /N with /Z to set the desired number 
of directory segments for entries in the directory. The syntax is as follows: 

/N:n 

In this option, 7 is an integer in the range 1-31 that represents the number 
of directory segments you want the directory to have. 

Table 8—3 lists the default directory sizes, in segments, for RT-11-sup- 
ported, directory-structured devices. 
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Table 8-3: Default Directory Sizes 

Size (decimal) of 
Device | Directory in Segments 

RK 16 

DD 1 

DT 1 

4 

DP 31 

DX 1 

DM 31 

DY 4 

DL 16 

PD 1 

If the default directory size for diskettes is too small for your needs, see the 
RT-11 Installation and System Generation Guide for details on increasing 
the default number of directory segments. 

The following example initializes the directory on device RK1: and allocates 
six directory segments. 

KERR US /SZ/NIG 

RKLi/Initislizes Are vou sure?y 

8.2.12.2 Storing Volume ID (/V) — When you initialize a disk or magtape, 

DUP normally maintains the volume ID and owner name. [f at initialization 
time you want to change the volume ID and owner name, use the /V option 

prompts you for a volume ID and owner name. Section 8.2.9 illustrates these 
prompts and shows how to use them. 

KRRLIA ZS 

RK1t/Initisalizes Are you sure?y 

Volume ID? VOUCHERS 

OQwner? FAYABLES 

8.2.12.3 Replacing Bad Blocks (/R[:RET]) — If you have RK06, RKO7, 

RLO1, or RLO2 disks, use this option with /Z to scan a disk for bad blocks. If 

DUP finds any bad blocks, it creates a replacement table so that routine 
operations access good blocks instead of bad ones. Thus, the disk appears to 
have only good blocks. Note, though, that accessing this replacement table 

slows response time for routine input and output operations. With /R you 

have the option of deciding which bad blocks you want replaced if the num- 
ber of bad blocks exceeds what can fit in the replacement table (replacement 
table overflow). The RK06 and RKO7s support up to 32 (decimal) bad blocks 
in the replacement table; the RLO1s and RLO2s support up to 10. 
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When you use /R, DUP prints out a list of replaceable bad blocks as in the 
following sample: 

Block Tyre 

030722 12754. Rerlacesable 

1150464 39462. Rerlacesble 

133617 44991. Rerlaceable 

136175 48253. Rerlaceable 

136277 48319. Rerlaceable 

136401 48385. Rerlacesble 
140405 49413. Rerlaceable 

1446252 52394. Rerlaceable 

PRHUF-I-Bad blocks detected &. 

If there is a replacement table overflow, DUP prompts you to indicate which nw ANY Sr SSNS ae - vas a 

blocks you want replaced as follows: 

TDUP-W-Rerlacement table overflow 

Tyre <RETS: Of or monn CLRET?) 

Rerlace block # 

nnnnnn represents the octal block number of the block you want the system 
to replace. 

After you enter a block number, DUP responds by repeating the Replace 
block # prompt. Type a 0 at any time if you do not want any more blocks 
replaced, and this will end prompting. DUP marks any blocks not placed in 
the replacement table as FILE.BAD. 

If you enter a carriage return at any time, DUP places all bad blocks you 
have not entered into the replacement table, starting with the first on the 
disk, until the table is full. DUP assigns the name FILE.BAD to any 
remaining bad blocks and prompting ends. 

If you use /Y with /R, the effect will be as if you entered a carriage return in 
response to the first Replace block prompt. 

If you use :RET with /R, DUP initializes the volume and retains the bad 
block replacement table (and FILE.BAD files) created by the previous /R 
command. 

Note that the monitor file cannot reside on a block that contains a bad sector 
error (BSE) if you are doing bad block replacement. If this condition occurs, 

a boot error results when you attempt to bootstrap the system. In case this 
happens, move the monitor. 

8.2.12.4 Covering Bad Blocks (/B[:RET]) — To scan the volume for bad 
blocks and write files over them, use the /B option with /Z. For every bad 
block DUP encounters on the device, it creates a file called FILE.BAD to 

cover it. After the disk is initialized and the scan completed, the directory 
consists only of FILE.BAD entries that cover the bad blocks. If DUP finds a 

bad block in the boot block or the directory, it prints an error message and 
the disk is not usable. 
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If you specify :RET with /B, DUP will retain through initialization all 
FILE.BAD files created by a previous /B. 

8.2.12.5 Restoring a Disk (/D) — Use /D to “uninitialize” a volume if you 
have not transferred any files to it since initialization. DUP will restore all 
files and directory entries that were present before the volume was 
initialized. This option is useful if you initialize a volume by mistake. 

Note that /D does not restore boot blocks. Thus, if you use /D to restore a pre- 
viously bootable volume, use the bootstrap copy option, /U[:xx], to make the eee I hee ERE S Ls TSAR YES RN 

volume bootable again. 
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Chapter 9 

The Directory Program (DIR) 

The directory program (DIR) performs a wide range of directory listing oper- 
ations. It can list directory information about a specific device, either in 

summarized form — where oniy the number of fiies stored per segment is 
given — or in more detailed form — where file names, file types, creation 

dates, and other file information is given. DIR can organize its listings in 
several ways, such as alphabetically or chronologically. 

9.1 Calling and Using DIR 

To call DIR from the system device, respond to the dot (.) printed by the 
keyboard monitor by typing: 

R DIR <RET> 

The Command String Interpreter prints an asterisk at the left margin of the 
terminal and waits for you to enter a command string. If you enter only a 
carriage return in response to the asterisk, DIR prints its current version 

number. You can type CTRL/C to halt DIR and return control to the monitor 
when DIR is waiting for input from the console terminal. You must type two 
CTRL/Cs to abort DIR at any other time. To restart DIR, type R DIR or 
REENTER in response to the monitor’s dot. Chapter 6, Command String 
Interpreter, describes the general syntax of the command line that DIR 

accepts. Unless otherwise indicated, numeric arguments are interpreted as 
octal. Remember to put a decimal point after a decimal number to dis- 
tinguish it from an octal number. Some of the DIR options accept a date as 
an argument in the command line. The syntax for specifying the date is: 

dd.:mmm:yy. 

where: 

dd. represents the day (a decimal integer in the range 1-31) 

mmm _ represents the month (the first three characters of the name of 
the month) 

yy. represents the year (a decimal integer in the range 73-99) 

You can specify only one input device and one output device, but you can 
specify up to six file names on the input device. The default device for output 
is the terminal. The default file type for an output file is .DIR. The default 
device for input is DK:. If you omit the input specification completely, DIR 
uses DK:*.*. If you do not supply an option, DIR performs the /L operation. 
Note that wildcards are valid with DIR for the input specification only. 
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If you have selected timer support through the system generation process, 
but have not selected automatic end-of-month date advancement, make sure 

that you set the date at the beginning of each month with the DATE com- 
mand. If you fail to set the date at the beginning of each month, DIR prints 
-BAD- in the creation date column of each file created beyond the end-of- 
month. (Note that you can eliminate a -BAD- entry by using the 
RENAME/SETDATE command after you have set the date.) 

Directory listings normally print on the terminal in two columns. Read the 
entries across the columns, moving from left to right, one row at a time. 
Directory listings that are sorted, however, are an exception to this. (Sorted 
directories are produced by /A, /R, and /S options.) Read these listings by 
reading the left column from top to bottom, then reading the right column 
from top to bottom. 

9.2 Options 

9-2 

You can perform many different directory operations by specifying options 
in the DIR command line. Table 9-1 summarizes the operations these 
options permit you to perform with DIR. The sections following the table 
describe the various DIR options and give examples; the options are 
arranged alphabetically in these sections. 

Table 9-1: DIR Options 

Option Section | Explanation 

/A 9.2.1 Lists the directory of the device you specify in alphabetical 
order by file name and type (this is the same as /S:NAM). 

/B 9.2.2 Lists the directory of the device you specify, including file 
names and types, creation dates, starting block number and 
the number of blocks in each file. For magtape, the starting 
block number is the file sequence number. Note that DIR lists 
block numbers in decimal, unless you use the /O option. 

/C:n 9.2.3 Lists the directory in n columns; n is an integer in the range 

i—9. The defauit vaiue is two columns for normai listings and 
five columns for abbreviated listings. 

/D[:date] | 9.2.4 Lists a directory containing only those files having the date 
you specify. If you do not supply a date, DIR uses the system’s 
current date. 

/E 9.2.5 Adds unused spaces and their sizes to the listing of the device 

directory. An empty space on a cassette directory represents a 
deleted file. 

/F 9.2.6 Prints a five-column, short directory (file names and types 
only) of the device you specify. 

IG 9.2.7 Lists the file you specify and all files that follow it in the direc- 

tory. This option does not list any files that precede the file you 

specify. 

Directory Program (DIR)



Table 9-1: DIR Options (Cont.) 

Explanation Option Section 

/J{:date] | 9.2.8 

/K[:date] | 9.2.9 

/L 9.2.10 

/M. 9.2.11 

IN 9.2.12 

/O 9.2.13 

/P 9.2.14 

/Q 9.2.15 

/R 9.2.16 

/S[:xxx] 9.2.17 

/V{:ONL] | 9.2.18 

Prints a directory of the files created on or after the date you 
specify. If you do not supply a date, DIR uses the system’s cur- 
rent date. 

Prints a directory of files created before the date you specify. If 
you do not supply a date, DIR uses the system’s current date. 

Lists the directory of the device you specify, includin IL — Oe’ af aS =, 

occupies. (This is the default operation.) 

Lists a directory of unused areas of the device you specify. 

Lists a summary of the device directory. 

Similar to /L but lists the sizes and block numbers of the files 

in octal. 

Prints a directory of the device you specify, excluding the files 
you list. 

Lists a directory of the device you specify, listing the file 
names and types, sizes, creation dates and starting block num- 

bers of files that have been deleted and whose file name infor- 
mation has not been destroyed. 

Lists the files in the reverse order of the sort specified with /A 
or /S. 

Lists the directory of the device you specify in the order you 
specify; xxx indicates the order in which DIR sorts the listing 
(xxx can be DAT, NAM, POS, SIZ, or TYP). 

Lists the volume ID and owner name as part of the directory 
listing header. If you specify /‘V:ONL, DIR lists only the vol- 
ume ID and owner name. 

9.2.1 Alphabetical Option (/A) 

The /A option lists the directory of the device you specify in alphabetical 
order by file name and type. Note that /A sorts numbers after letters. It has 
the same effect as the /S:NAM option. The following example lists the direc- 
tory of device DXO0: in alphabetical order. 

KDXO?/A 

14-Dec-79 

BUILD .MAC 
nx SYS 
MYPROG.MAC 
RFUNCT.SYS 
RT11SJ,SYS 

100 06-Ser-79 SWAF .SYS 25 OS-Dec-79 
3 06-Ser-79 SYSMAC.MAC 41 19-Nov-79 

36P 12-Oct-79 ™M +MAC 25 27-Nov-79 

4 19-Nov-79 TT »SYS 2 19-Nov-79 
67 19-Nov-79 VTMAC MAC 7 19-Nov-79 

10 Files, 306 Blocks 

180 Free blocks 
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9.2.2 Block Number Option (/B) 

The /B option adds the starting block number in decimal of all the files listed 
in a directory of the volume you specify. The following example lists the 
directory of device DX0:, including the starting block numbers of files. 

*0XO?/E 

14-Trec-79 

FSM «MAC SIP 19-Nov-79 2955 BATCH «MAC 102P 19-Nov-79 2986 

ELCOPY.MAC SF 19-Nov-79? 3088 ELINIT.MAC 15P 19-Nov-79 3096 

ELTASK.MAC 1SF 19-Nov-79 3111 ERROUT.MAC 48P 19-Nov-79 3126 

ERRTXT.MAC OF 19-Nov-79 3174 SYCND .BL 3P 19-Nov-79 3183 

SYSTBL.EL 4F 19-Nov-79 3184 SYCND .BIS SF 19-Nov-79 3190 

SYSTBL.DIS 4P 19-Nov-79 3195 SYCND .HR SF 19-Nov-79 3199 

ABSLOD. SAY 48 15-Mar-76 3204 CHESS .SAV 40 17-Aug-75 3252 

FETAL .SA¥ 36 ii-Ser-75 3292 jLANF .S5AV 29 i16-Mer-7 3328 

WUMPUS.SAY 30 16-Mar-79 3357 

17 Files, 348 Blocks 

136 Free blocks 

9.2.3 Columns Option (/C[:n]) 

The /C[:n] option lists the directory in the number of columns you specify. 
The argument, n, represents an integer in the range 1~9. If you do not use 
the /C:n option, DIR lists the directory in two columns for normal listings 
and five columns for abbreviated listings. The following command, for 
example, lists the directory of device DX1: in one column. 

RDX1°/Cil 

29-Nov-79 
SWAP .SYS 25F i%-Nov-7F 

RT1L1iSJ.sys &7F 19-Nov-79 
RTLIIFB.SYS BOF 19-Nov-79? 
RT1I1EL.SYS 64PF 19-Nov-79 
TT «SYS 2F 19-Nov-79 
DT »SYS SFP 19-Nov-79 
DP SYS SP 19-Nov-79 

7? Filess 244 Blocks 

24? Free blocks 

9.2.4 Date Option (/D[:date]) 

The /D[:date] option includes in the directory listing only those files having 
the date you specify. The default date is the system’s current date. For 

example, the following command lists all the files that were created on 
August 13, 1979. 

KOXO/DI13.tAUGI79, 

15-Sep-79 

RT11SJ.SYS &47F 13-Aug-79 RTIIFE.SYS BOP 13-Aug-79 

RTI1BL.SYS 63P 13-Aug-79 [xX +SYS SP 13-Aug-79 

SWAP .SYS 20F 13-Aug-79 TT +SYS 2Foo13-Aus-79 

DP »SYS SP 13-Aug-79 bY »SYS 4F 13-Aug-79 

LP »SYS 2P 13-Aus-79 PIF + SAV 16 13-Aug-79 
DUP »SAYV 41 13-Aug-79 RESORC.SAV iS 13-Aug-79 

nr »SAV 17? i3-4u8-79 RK »SYs 3 it-Aug-79 

EIT .SAYV 19 13-Aug-79 DD «SYS 3 13-Aug-79 

SECCOM. SAV 13. 13-Aug-79 BINCOM.SAV 11 13-Aus-79 

SLP »SAYV 9 13-Aus-79 SIFP .SAV 14 13-Aug-79 

20 Files,» 
73 Free tlocks 
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9.2.5 Entire Option (/E) 

The /E option lists the entire directory including the unused areas and their 
sizes in blocks (decimal). The following example lists the entire directory of 
device DX1:, including unused areas. Use it to find free space before you 
extend a file (with CREATE or DUP/C). 

KDOXIS/E 
14-Dee-79 

SWAP .SYS 25F 23-Oct-79 RT11SJ.S5YS 67F 23-Oct-79 
RTiiFB.SYS BOP i9-Nay-7F RTLLBL.SYS G4P 19-Nov-79 
TT »SYS 2F 19-Nov-79 nT +SYS 3P 19-Nov-79 
DP «SYS 3P 23-Oct-79 DX *SYS SF 19-Nov-79 
hy «SYS 4P 19-Nov-79 RF ~SYS 3F 19-Nov-79 
RK »SYS 3P 19-Nov-79 QL °SYS 4p 29-0ct-79 

LM «SYS SF 23-Oct-79 nS »SYS SF 19-Nov-79 
Dg »SYS SF 23-Oct-79 LF +SYS 2F 23-Oct-79 
LS »SYS 2F 19-Nov-79 CR «SYS 3F 19-Nov-79 
MS «SYS 9F 27-Nov-79 MTHD 6.SYS SPO23-Ocet-79 
DISMT1.COM FP 27-Nov-79 MMHD .SYS 4P 19-Nov-79 
NUMBER.PAS 1 1li-Dec-79 TONY «AGF 14 17-Aug-79 
NUNS «LST 1 i3-Ttec-79 < UNUSED > 365 
25 Filess 322 Blocks 

164 Free blocks 

9.2.6 FAST Option (/F) 

The /F option lists only file names and file types, omitting file lengths and 
associated dates. For example, the following command lists only file names 
and types from device DX0:. 

¥DXO%/F 

16-Aug-79 
IX sSYS FIF +SAV IR + SAY TUF .SAV SWAF .SYS 

RT1LiSJ.SYS RTLIFRE.SYS RTLIBL.SYS TT sS7YS tT SYS 

10 Filess 312 Blocks 

174 Free blocks 

9.2.7 Begin Option (/G) 

The /G option lists the directory of the device you specify, beginning with the 
file you specify and including all the files that follow it in the directory. Usu- 
ally, the disk you are using as a system device contains a number of files the 
operating system needs. These files include .SYS monitor files, SAV utility 
program files, and various .OBJ, .MAC, and .BAK files. They are generally 
grouped together and usually listed at the beginning of a normal device 
directory. Files that you create and use, such as source files and text files, 

are also generally grouped together and follow the operating system files in 
the directory. If you specify the name of the last system file with the /G in 
the command line, DIR prints a directory of only those files that you created 

and stored on the device. The following command, for example, lists the last 

system file (CT.SYS) and all the user files that follow it. 
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XDUXO3CT.SYS/G 
160-Tec-79 

CT 2SYS 3 10-Aug-79 DIR «SAY 17 03-Aug-79 

RK +SYS 3. 13-Aus-79 EDIT .SAV 19 03-Aug-79 

STARTS.COW 1 27-Aug-79 nh »SYS S 19-Aug-79 

SRCCOM,.SAY 13 13-Aug-79 BINCOM.SAV 11 03-Oct-79 

SLP +SAV 9 13-Aug-79 SIFF .SAV 14 05-Oct-79? 
10 Files: 107 Blocks 

73 Free blocks 

9.2.8 Since Option (/J[:date]) 

The /J[:date] option lists a directory of all files stored on the device you spec- 
ify that were created on or after the date you supply. The default date is the 
system’s current date. The following command lists all files on device DTO: 
that were created on or after 28 July 79. 

HDTOS/ IF 28.3 IULI79. 

14-Tec-79 
RT11SJ.SYS 67F 28-Jul-79 RTIIFEB.SYS BOF 02-Ser-79 

RT1i1BL.SYS 63P 19-Aug-79 Dx SYS SF 10-Ser-79 

SWAP ,.SYS 2uF 02-Ser-79 TT SYS 2P 15-Ser-79 

SIPF ,.SAYV 14 0O2-Ser-79 

7 Files: 154 Blocks 

332 Free blocks 

9.2.9 Before Option (/K[:date]) 

The /K[:date] option prints a directory of files created before the date you 
specify. The default date is the system’s current date. The following com- 
mand lists all files stored on device DX1: that were created before March 15, 

1979. 

RIXLTS/KRI1S5.S MARS 79, 

13-Arr-79 

FORTRA.SAV 191 14-Mar-79 BASIC .SAV 91 25-Fen-79 

2 Files, 242 Blocks 

38 Free blocks 

9.2.10 Listing Option (/L) 

The /L option lists the directory of the device you specify. The listing con- 
tains the current date, all files and their associated creation dates, the num- 

ber of blocks used by each file, total free blocks on the device (if disk or 
DECtape), the number of files listed, and the total number of blocks used by 

the files. File lengths, number of blocks and number of files are indicated as 
decimal values. For example, the following command lists on the line 

. 4 nwt few dAacctan TYM!1. printer the directory for device DT1:. 

ALPS =0OTLS/L 
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The line printer output looks like this: 

20-Nov-79 

RT115/.S7S5 67F 03-Jul-79 RTIIFB.SYS SOF 13-Aug-79 

RTLIBL.SYS 63F 15-Mar-79 xX +S¥5 SF 13-Aug-79 

SWAF .SYS 2uF 13-Aug-79 TT SYS 2FP 13-Aus~7F 

ne »S¥S SP 13-Aug-79 Ly SYS 4F 13-Aug-79 

LP SYS 2FP 20-Nov-79 FIF SAY 16 25-Jul-79 

nuP »SAV 41 24-Mar-79 RESORC.SAV 15 i3-Augs-79 
EDIT .SAV 19 13-Aug-79 STARTS.COM 1 27-Aug-79 

SIPP .SAV 14 13-Aug-79 

15 Filesy 413 Blocks 

735 Free blocks 

9.2.11 Unused Areas Option (/M) 

The /M option lists only a directory of unused areas and their size on the 
device you specify. For example, the following command lists all the unused 
areas on device RKO:. 

KRKO?/M 

14-Tec-79 

< UNUSED > ii < UNUSED > 2 

< UNUSED > 26 < UNUSED > 32 

< UNUSED > 1 < UNUSED = 525 

< UNUSED > 0 < UNUSED > S65 
OQ Files» 0 Blocks 

1142 Free blocks 

9.2.12 Summary Option (/N) 

The /N option lists a summary of the device directory. The following com- 
mand lists the summary of the directory for device DK:. 

*/N 

14-Nov-7? 

44 Files in seament i 

46 Files in segment 4 

37 Files in sesdment 2 

34 Files in sesment 3 

38 Files in segment 3 

= i6 Available segmentss 5S in use 

199 Files, 34647 Blocks 

1115 Free blocks 

9.2.13 Octal Option (/O) 

The /O option is similar to the /L option, but lists the sizes (and starting 
block numbers if you use /B) of the files in octal. If the device you specify is a 
magnetic tape or cassette, DIR prints the sequence number in octal. For 
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example, the following command lists the directory of device DX0:, with 
sizes in octal. 

*0X03/0 

14-Dec-79 Octal 

MYPROG. MAC 44F 12-Nov-79 TM »MAC 31 27-Nov-79 

VTMAC .MAC 7 18-Oct-79 SYSMAC.MAC Sl 19-Nov-79 

SWAF ,SYS 31 O5-Ser-79 ANTON .MAC 4 19-Nov-79 
RT11S4.8YS$ 103 19-Nov-79 TT »SYS 2 19-Nov-79 

nx +SYS 3 29-Aus-79 BUILD .MAC 144 17-Nov-79 

10 Files; $62 Blocks 

264 Free blocks 

9.2.14 Exclude Option (/P) 

The /P option lists a directory of all files on a volume, excluding those that 
you specify. You may specify up to six files. 

KDUXLIX.SAV/F 
29-Oct-79 

RTL1SJ.MAC 67F 06-Sep-79 RTI1LFR.MAC BOF 06-Ser-79 
RT11EL.MAC 63PF 06-Ser-79 DX eMAC SF 06-Ser-79 
SWAF .MAC 25F 06-Ser-79 TT «MAC 2F 06-Ser-79 
DP »MAC SF 06-Ser-79 Ly »MAC 4F 06-Ser-79 
LP «MAC 2F 06-Ser-79 RK +MAC 3 06-Ser-79 
STARTS.COM 1 27-Aug-79 fo »MAC 5 06-Ser-79 

12 Filesy 258 Blocks 

735 Free blocks 

This command lists all files on device DX1: except .SAV files. 

9.2.15 Deleted Option (/Q) 

The /Q option lists a directory of the device you specify, listing the file 

names, types, sizes, creation dates, and starting block numbers in decimal of 
files that have been deleted but whose file name information has not been 
destroyed. The file names that print represent either tentative files or files 
that have been deleted. This can be useful in recovering files that have been 
accidentally deleted. Once you identify the file name and location, you can 

use DUP to rename the area. See Section 8.2.1 for this procedure. 

KDISK.OTR=/Q 

This command creates a file called DISK.DIR on device DK: that contains 
directory information about unused areas from device DK:. 

Use the monitor TYPE command to read the file: 

»TYPE DISK. DIR/LOG 

Files coried? 
ORS DISK.DIR to TT: 
12-Oct-79 

EXANPL.FOR 23 09-Ser-79 MTHD 3 0.SMF 5 03-Ser-79 
SCOPE .PIC $3 22-Ser-79 

O Files? 0 Blacks 

0 Free blocks 
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9.2.16 Reverse Option (/R) 

The /R option lists a directory in the reverse order of the sort you specify 
with the /A or /S option. 

KDXO?2/SiSIZ/KR 

14-Dec-79 

BUILD .MAC 100 06-Ser-79 TM »MAC 29 27-Nov-79 

RT1i1S4.SYS $7 19-Nov-79 VTMAC .MAC 7 19-Nov-79 

SYSMAC.MAC 41 19-Nov-79 RFUNCT.SYS 4 19-Nov-79 

MYPROG.MAC ZS6P 12-Oct-79 ny 2SYS 2 04-Ser-79 

SWAP .SYS 25 OS-Dec-79 TT «SYS 2 19-Nov-79 

10 Filess 306 Blocks 

180 Free blocks 

This command lists the directory of device DX0: in reverse chronological 
order. 

9.2.17 Sort Option (/S[:xxx]) 

The /S[:xxx] option sorts the directory of the specified device according to a 
three-character code you specify as :xxx. Table 9-2 summarizes the codes 
and their functions. 

Table 9-2: Sort Codes 

Code_ | Explanation 

DAT Chronological by creation date. Files that have the same date are sorted alpha- 
betically by file name and file type 

NAM _| Alphabetical by file name. Files that have the same file name are sorted alpha- 
betically by file type (this has the same effect as the /A option) 

POS According to the position of the files on the device. This is the same as using /S 
with no code 

SIZ Based on file size in blocks. Files that are the same size are sorted alphabetically 
by file name and file type 

TYP Alphabetical by file type. Files that have the same file type are sorted alphabeti- 
cally by file name 

The following examples illustrate the /S option. 

K0X0Oi/S3 DAT 

14-Ttec-79 

BUILD .MAC 100 06-Ser-79 SYSMAC.MAT 41 19-Nov-79 

DX +SYS 3 046-Ser-79 TT SYS 2 19-Nov-79 

MYFROG.MAC 36P 12-Oct-79 VTMAC .MAC % 19-Nov-79? 

RFUNCT «MAC 4 19-Nov-79 TM »MAC 25 27-Nov-79 

RT1iisSJ.SyYs 67 19-Nov-79 SWAF ,.SYS 25 o5-Dec-79 

160 Files, 3066 Blocks 

180 Free blocks 

(continued on next page) 
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*DX0O3/S3NAM 

14-Dec-79 

BUILD .MAC 100 06-Ser-79 SWAP .SYS 20 O5-Dec-79 

DX »SYS 3 06-Ser-79 SYSMAC.MAC 41 19-Nov-79 

MYFROG. MAC 36F 12-Oct-79 TM »MAC 25 27-Nov-79 

RFUNCT.SYS 4 19-Nov-79 TT »SYS 2 19-Nov-79 

RT1iSJ.SYS 67 19-Nov-79 VIMAC .MAC 7 19-Nov-79 

10 Filess 306 Blocks 
180 Free blocks 

KXDXO:3/S3 FOS 

14-Dec-79 

RT1iSJ.SYS &7 19-Nov-79 BUILD «MAC 100 06-Ser-7¢9 

nx »SYS 3 046-Ser-79 SYSMAC.MAC 41 19-Nov-79 

MYPROG. MAC 36F 12-Oct-79 TM »MAC 25 27-Nov-79 

SWAF .SYS 25 0O5-Dec-79 VTMAC .MAC ? 19-Nov-79 

RFUNCT.SYS 4 19-Nov-79 TT »SYS 2 19-Nov-79 

10 Filess 306 Blocks 

180 Free plocks 

KDXO?/SiSTYF 

14-Dec-79 

BUILD .MAC 100 06-Ser-79 DX .S7s 3 06-Ser-79 

MYPROG. MAC 36P 12-Oct-79 RFUNCT.SYS 4 19-Nov-79 

SYSMAC .MAC 41 19-Nov-79 RTIISI,SYS 47 19-Nov-79 

™ MAC 25 27-Nov-79 SWAF .SYS 25 05-Dec-79 

VTMAC .MAC 7 19-Nov-79 TT SYS 2 19-Nov-79 

10 Filess 306 Blocks 

180 Free blocks 

KDXO: /S3S1Z 

14-Dec-79 

TT «SYS 2 19-Nov-79 SWAP .SYS 25 05-Dec-79 

DX »SYS 3 06-Ser-79 MYPROG.MAC 36P 12-Oct-79 

RFUNCT,.SYS 4 19-Nov-79 SYSMAC.MAC 41 19-Nov-79 

VTMAC .MAC 7 19-Nov-79 RT1iSJ.S7¥$ 6&7 19-Nov-79 

TM »MAC 25 27-Nov-79 BUILD .MAC 1600 G4-Sar-79 

10 Files, 306 Blocks 
180 Free blocks 

9.2.18 Volume ID Option (/V[:ONL]) 

The /V option prints the volume identification and owner name as part of the 
directory listing header. The optional argument, :ONL, prints only the vol- 
ume ID and owner name. You can combine /V with any other option. 
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The following example uses the /V option. 

KDOX?/V 
14-Dec-79 

Volume IB: 

Owner ; 
SWAP .SYS 

RT1I1FB.SYS 

ayers ew wwe 

12 Files: 
215 Free b 

BACKUP2 

Mares 
25P 19-Nov-79 

BOP 19-Nov-79 

2F 19-Nov-79 

3P 19-Nov-79 

4P 19-Nov-79 

SP 19-Nov-79 

271 Blocks 

locks 

RT1iSJ.SYS 
RT11BL-SYS 
DT «SYS 
DX °SYS 

RF «SYS 
DL -SYS 

The next example uses the :ONL argument. 

KDOXOS/VIONL 

Volume ID3 
e 

Owner ; 

RT11 V4 

Judith 

Directory Program (DIR) 

19-Nov-79 

19-Nov-79 

19-Nov-79 

19-Nov-79 

19-Nov-79 

19-Nav-79 
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Chapter 10 

MACRO-11 Program Assembly 

This chapter describes how to assemble MACRO-11 programs under the 

RT-11 operating system. 

Output from the MACRO-11 assembler includes any or all of the following: 

1. A binary object file—the machine-readable logical equivalent of the 
MACRO-11 assembly language source code 

2. A listing of the source input file 

3. Across-reference file listing 

4. A tabie of contents listing 

5. Asymbol table listing 

To use the MACRO-11 assembler, you should understand how to: 

1. Initiate and terminate the MACRO-11 assembler (including how to for- 

mat command strings to specify files MACRO-11 uses during assembly) 

2. Assign temporary work files to non-default devices, if necessary 

3. Use file specification options to override file control directives in the 

source program 

4, Use the small version of MACRO-11 for PDP-11 systems with 8K mem- 

ory, if necessary 

5. Interpret error messages 

The following sections describe these topics. 

10.1 Calling the MACRO-11 Assembler 

To call the MACRO-11 assembier from the system device, respond to the 

system prompt (a dot printed by the keyboard monitor) by typing: 

FR MACRO <RET> 

When the assembler responds with an asterisk (*), it is ready to accept com- 

mand string input. (You can also call the assembler using the keyboard 

monitor MACRO command; see Chapter 4 for a description of this 

command.) 
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10-2 

The assembler now expects a command string consisting of the following 
items, in sequence: 

1. Output file specifications 

2. An equals sign 

3. Input file specifications 

Format this command string as follows (punctuation is required where 
shown): 

dev:obj,dev:list,dev:cref/s:arg = dev:sourcei,...,dev:sourcen/ S:arg 

where: 

dev is any legal RT-11 device for output; any file-structured 
device for input 

obj is the file specification of the binary object file that the 
assembly process produces; the dev for this file should not be 
TT or LP 

list is the file specification of the assembly and symbol listing 
that the assembly process produces 

cref is the file specification of the CREF temporary cross-refer- 
ence file that the assembly process produces. (Omission of 
dev:cref does not preclude a cross-reference listing, however.) 

/s:arg is a set of file specification options and arguments (Section 
10.4 describes these options and associated arguments.) 

sourcei isa file specification for a MACRO-11 source file or MACRO 
library file (These files contain the MACRO language pro- 
grams to be assembled. You can specify as many as six 
source files.) 

The following command string calls for an assembly that uses one source file 
plus the system MACRO library to produce an object file BINF.OBJ and a 
listing. The listing goes directly to the line printer, 

XK IBINE .OBJeLPt=0KISRC.MAC 

All output file specifications are optional. The system does not produce an 
output file unless the command string contains a specification for that file. 

The system determines the file type of an output file specification by its posi- 
tion in the command string. Use commas in place of files you wish to omit. 
For example, to omit the object file, you must begin the command string 
with a comma. The following command produces a listing, including cross- 
reference tables, but not binary object files. 

sa go ae | re oe | Lie Sd i? \ 

* »LPi/C= (source file specification) 

You need not include a comma after the final output file specification in the 
command string. 
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Table 10-1 lists the default values for each file specification. 

Table 10-1: Default File Specification Values 

Default Default Default 

File Device File Name File Type 

Object DK: Must specify | .OBJ 

Listing Same as for object Must specify .LST 
file 

Cref DK: Must specify | .TMP 

First source DK: Must specify .MAC 

Additional source | Same as for preceding | Must specify MAC 
source file 

System MACRO | System device SY: SYSMAC SML 

Library 

User MACRO DK: if first file, Must specify MAC 
Library otherwise same as for 

preceding source file 

10.2 Terminating the MACRO-11 Assembler 

If you have typed R MACRO and received the asterisk prompt but have not 

yet entered the command string, you can terminate MACRO-11 control by 

typing CTRL/C once. After you have completed the command string (thus 

beginning an assembly) you can halt the assembly process at any time by 

typing CTRL/C twice. This returns control to the system monitor, and a sys- 

tem monitor dot prompt appears on the terminal. 

To restart the assembly process, type R MACRO in response to the system 

monitor prompt. You can also restart using the REENTER command in 

most cases; however, the RT—11 system does not accept the REENTER com- 

mand if the assembler is producing a cross-reference listing when you halt 

the assembly. 

10.3 Temporary Work File 

Some assemblies need more symbol table space than available memory can 

contain. When this occurs the system automatically creates a temporary 

work file called WRK.TMP to provide extended symbol table space. 

The default device for WRK.TMP is DK. To cause the system to assign a dif- 

ferent device, enter the following command: 

*ASSIGN devi WF 

The dev parameter is the physical name of a file-structured device. The sys- 

tem assigns WRK.TMP to this device. 

Macro-11 Program Assembly 10-3



10.4 File Specification Options 

At assembly time you may need to override certain MACRO directives 
appearing in the source programs. You may also need to direct MACRO-11 
on the handling of certain files during assembly. You can satisfy these needs 
by including special options in the MACRO-11 command string in addition 
to the file specifications. Table 10-2 lists the options and describes the effect 
of each. 

The general format of the MACRO-11 command string is repeated below for 
your convenience: 

dev:obj,dev:list,dev:cref/s:arg = dev:sourcei,...,dev:sourcen/s:arg 

Table 10-2: File Specification Options 

Option | Usage 

/L:arg | Listing control, overrides source program directive .LIST 

/N:arg | Listing control, overrides source program directive .NLIST 

/E:arg | Object file function enabling, overrides source program directive EENABL 

/D:arg | Object file function disabling, overrides source program directive .DSABL 

/M Indicates input file is MACRO library file 

/C:arg | Control contents of cross-reference listing 

/P:arg | Specifies whether input source file is to be assembled during pass 1 or pass 2 

The /M and /P options affect only the particular source file specification to 
which they are directly appended in the command string. 

Other options are unaffected by their placement in the command string. The 
/L option, for example, affects the listing file, regardless of where you place 
it in the command string. eatAsarse WVs ee 

The following subsections describe how to use the file specification options. 
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10.4.1 Listing Control Options 

Two options, /L:arg and /N:arg, pertain to listing control. By specifying 
these options with a set of selected arguments (see Table 10—3) you can con- 
trol the content and format of assembly listings. You can override at assem- 

bly time the arguments of .LIST and .NLIST directives in the source 
program. 

Figure 10—1 shows an assembly listing of a small program. This listing 
shows the more important listing features. It labels each feature with the 
eee nee eet AAT ....—-. 2.4 22d Dnt 
mnemonic ASU! aroumenst pnat aevermine 
BALBEWELEWELELLW & BAY YY SER FOS Do ee i Whee WY CE WAVE ZEAE 

oe ee oe ee ee Oe A} I 
ips annesarance on 7ne 118) o* 

the argument SEQ, for instance, controls the appearance of the source line 
sequence numbers. 

ai 
i v 

Specifying the /N option with no argument causes the system to list only the 
symbol table, the table of contents, and error messages. 

Specifying the /L option with no arguments causes the system to ignore 
.LIST and .NLIST directives that have no arguments. 

The following example lists binary code throughout the assembly using the 
132-column line printer format, and suppresses the symbol table listing. 

¥IeLP3/LIMEB/NISYM=FILE 

Table 10-3: Arguments for /L and /N Options 

Argument | Default | Listing Control 

SEQ list Source line sequence number 

LOC list Address location counter 

BIN list Generated binary code 

BEX list Binary extensions 

SRC list Source code 

COM list Comment 

MD list Macro definitions, repeat range expansion 

MC list Macro calls, repeat range expansion 

ME no list Macro expansions 

MEB no list Macro expansion binary code 

CND list Unsatisfied conditionals, .IF and .ENDC statements 

LD no list List control directives with no arguments 

TOC list Table of Contents 

TTM no list 132-column line printer format when not specified, terminal 

mode when specified 

SYM list Symbol table 
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Sample Assembly Listing Figure 10-1 
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10.4.2 Function Control Options 

Two options, /E:arg and /D:arg, allow you to enable or disable functions at 
assembly time, and thus influence the form and content of the binary object 
file. These functions can override .ENABLE and .DSABL directives in the 

source program. 

Table 10-4 summarizes the acceptable /E and /D function arguments, their 
normal default status, and the functions they control. 

Table 10-4: Arguments for /E and /D Options 

Argument Default Mode Function 

ABS Disable Allows absolute binary output 

AMA Disable Assembles all absolute addresses as relative addresses 

CDR Disable Treats all source information beyond column 72 as 
commentary 

CRF Enabie Aliows cross-reference listing. Disabling this function 
inhibits CREF output if option /C is active 

FPT Disable Truncates floating point values (instead of rounding) 

GBL Disable Treats undefined symbols as globals 

LC Disable Allows lower-case ASCII source input 

LSB Disable Allows local symbol block 

PNC Enable Allows binary output 

REG Enable Allows mnemonic definitions of registers 

For example, if you type the following commands the system assembles a 
file while treating columns 73 through 80 of each source card as 
commentary. 

wR PIF 
xCARIIS .MAC=CRi/A 
x-C 

wR MACRO 
xy LFS=CARDIS.MAC/ES COR 

Because MACRO-11 is a two-pass assembler, you cannot read the cards 

directly from the card reader or other non-file-structured device. You must 
use PIP (or the keyboard monitor COPY command) to transfer input to a 
file-structured device before beginning the assembly. 
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Use either the function control or listing control option and arguments at 
assembly time to override corresponding listing or function control direc- 
tives in the source program. For example, assume that the source program 
contains the following sequence: 

»NLIST MER 

(MACRO references) 

.LIST MEB 

In this example, you disable the listing of macro expansion binary code for 
some portion of the code and subsequently resume MEB listing. However, if 
you indicate /L:MEB in the assembly command string, the system ignores 
both the .NLIST MEB and the .LIST MEB directives. This enables MEB list- 

ing throughout the program. 

10.4.3 Macro Library File Designation Option 

The /M option is meaningful only if appended to a source file specification. It 
designates its associated source file as a macro library. 

If the command string does not include the standard system macro library 
SYSMAC.SML, the system automatically includes it as the last source file 
in the command string. 

When the assembler encounters an .MCALL directive in the source code, it 

searches macro libraries according to their order of appearance in the com- 
mand string. When it locates a macro record whose name matches that 
given in the .MCALL, it assembles the macro as indicated by that definition. 
Thus if two or more macro libraries contain definitions of the same macro 
name, the macro library that appears leftmost in the command string takes 

precedence. 

Consider the following command string: 

* (output file specification) =AL1IB.MAC/M»BLIEB.MAC/M»sXIZ 

Assume that each of the two macro libraries, ALIB and BLIB, contain a 

macro called .BIG, but with different definitions. Then, if source file XIZ 

contains a macro call .MCALL .BIG, the system includes the definition of 

.BIG in the program as it appears in the macro library ALIB. 

Moreover, if macro library ALIB contains a definition of a macro called 
-READ, that definition of .READ overrides the standard .READ macro defi- 

nition in SYSMAC.SML. 
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10.4.4 Cross-Reference (CREF) Table Generation Option 

A cross-reference (CREF) table lists all or a subset of the symbols in a source 
program, identifying the statements that define and use symbols. 

10.4.4.1. Obtaining a Cross-Reference Table — To obtain a CREF table you 
must include the /C:arg option in the command string. Usually you include 
the /C:arg option with the assembly listing file specification. You can in fact 
place it anywhere in the command string. 

If the command string does not include a CREF file specification, the system 
automatically generates a temporary file on device DK:. If you need to have 
a device other than DK: contain the temporary CREF file, you must include 
the dev:cref field in the command string. 

If the listing device is magtape or cassette, load the handler for that device 
before issuing the command string, using the monitor LOAD command 
(described in Chapter 4). 

A complete CREF listing contains the following six sections: 

1. Across reference of program symbols; that is, labels used in the program 
and symbols defined by a direct assignment statement. 

2. Across reference of register equate symbols. These normally include the 
symbols RO, R1, R2, R3, R4, R5, SP, and PC, unless the REG function 

has been disabled through a .DSABL REG directive or the /D:REG 
option. Also included are any other symbols that are defined in the pro- 
gram by the construct: 

symbol = %n 

where 0<ns7 and n represents the register number. 

oe)
 A cross reference of MACRO symbols; that is, those symbols defined by 

-MACRO and .MCALL directives. 

4. Across reference of permanent symbols, that is, all operation mnemon- 
ics and assembler directives. 

5. Across reference of program sections. These symbols include the names 
you specify as operands of .CSECT or .PSECT directives. Also included 
are the default program sections produced by the assembler, the blank 
p-sect, and the absolute p-sect, . ABS. 

6. Across reference of errors. The system groups and lists all flagged errors 
from the assembly by error type. 

You can include any or all of these six sections on the cross-reference listing 
by specifying the appropriate arguments with the /C option. These argu- 
ments are listed and described in Table 10-5. 
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Table 10-5: /C Option Arguments 

Argument | CREF Section 

User-defined symbols 

Register symbols 

MACRO symbolic names 

Permanent symbols including instructions and directives 

Control and program sections 

H
O
 

se 
D
W
 

Error code grouping 

NOTE 

Specifying /C with no arguments is equivalent to specifying 
/C:S:M:E. That special case excepted, you must explicitly 
request each CREF section by including its arguments. No 
cross-reference file occurs if the /C option is not specified, 
even if the command string includes a CREF file 
specification. 

10.4.4.2 Handling Cross-Reference Table Files — When you request a 
cross-reference listing by means of the /C option, you cause the system to 
generate a temporary file, DK:CREF.TMP. 

If device DK: is write-locked or if it contains insufficient free space for the 
temporary file, you can allocate another device for the file. To allocate 
another device, specify a third output file in the command string; that is, 
include a dev:-cref specification. (You must still include the /C option to con- 
trol the form and content of the listing. The dev:cref specification is ignored 
if the /C option is not also present in the command string.) 

The system then uses the dev-cref file instead of DK:CREF.TMP and deletes 
it automatically after producing the CREF listing. 

The following command string causes the system to use RK2: TEMP.TMP as 

the temporary CREF file. 

Xe LP? ey RK23 TEMP. TMP=SOURCE/C 

Another way to assign an alternate device for the CREF.TMP file is to enter 
the following command prior to entering R MACRO: 

ASSIGN deviCF 

This method is preferred if you intend to do several assemblies, because it 
relieves you from having to include the dev:cref specification in each com- 
mand string. If you enter the ASSIGN dev: CF command, and later include 
a CREF specification in a command string, the specification in the command 

string prevails for that assembly only. 
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The system lists requested cross-reference tables following the MACRO 
assembly listing. Each table begins on a new page. (Figure 10—2 combines 
the tables to save space, however.) 

The system prints symbols and also symbol values, control sections, and 
error codes, if applicable, beginning at the left margin of the page. Refer- 
ences to each symbol are listed on the same line, left-to-right across the 
page. The system lists references in the form p-l; where p is the page in 
which the symbol, control section, or error code appears, and / is the line 
number on the page. 

A number sign (#) next to a reference indicates a symbol definition. An 
asterisk (*) next to a reference indicates a destructive reference—that is, an 

operation that alters the contents of the addressed location. 
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Figure 10-2: Cross-Reference Table 
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10.4.5 Assembly Pass Option 

The /P:arg option is meaningful only if appended to a source input file speci- 

fication. You must specify either of two arguments with it: 1 or 2. 

The specification /P:i caiis for assembly of the file during pass 1 only. Some 

files consist entirely of code that is completely assembled at the end of pass 

1. By specifying /P:1 for these files, you can cause MACRO-11 to skip proc- 

essing of these files through pass 2. In some cases this procedure can save 

considerable assembly time. 

The specification /P:2 calls for assembly of the file during pass 2 only. (Note: 

Situations where the /P:2 option can be meaningfully employed are 

unusual.) 

10.5 MACRO-11 8K Version 

A subset version of MACRO-11, with file name MAC8K.SAV, is available 

for systems with 8K words of memory—that is, systems with insufficient 
memory to support operation of the full MACRO-11 assembler. 

The full assembler (MACRO) requires approximately 10K words of memory, 
or must be operating on at least a 12K system using the single-job (SJ) 

monitor. 

The subset version (MAC8K) requires approximately 6K words of memory, 
or must be operating on an 8K system using the baseline SJ monitor. 

The subset version differs from the full assembler as follows: 

1. All handlers must be resident (that is, loaded) before you call MAC8K. 

2. The full assembler prints the input command string at the end of the 
listing; the subset version does not. 

3. The subset version does not recognize the following items: 

a. The operation codes exclusive to PDP-11/45 and PDP-11/70 

b. The Commercial Instruction Set (CIS) 

c. The FLT2 and FLT4 floating point directives 

4. Thesystem device is the only file medium available under MAC8K. 

5. The subset version does not support the cross-reference file and ignores 

attempts to obtain such a listing. 

6. Assembly times of the subset version are noticeably longer. 

7. The subset version operates only under control of the baseline single-job 
monitor (see the RT-11 Installation and System Generation Guide). 

8. To get a program listing, specify a listing file name in the command line. 

You can then obtain the listing by using the PRINT or TYPE command. 
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10.6 MACRO-11 Error Codes 

The MACRO -11 system prints diagnostic error codes as the first character 
of a source line on which the assembler detects an error. This error code 
identifies the type of error; for example, a code of M indicates a multiple defi- 
nition of a label. Table 10-6 shows the error codes that might appear on an 
assembly listing. For detailed information on error code interpretation and 
debugging, see the PDP-11 MACRO-11 Language Reference Manual. 

10-14 

Table 10-6: MACRO-11 Error Codes 

Error Code | Meaning 

A Addressing or relocation error. This message can be generated by any of the 
following: 

1. aconditional branch instruction target that is too far above or below the 
current statement. Conditional branch targets must be within —128 to 
—127 (decimal) words of the instruction. . 

2. astatement that makes an illegal change to the current location counter. 
For example, a statement that forces the current location counter to 

cross a .PSECT boundary can generate this message. 

3. astatement that contains an invalid address expression. For example, an 
absolute address expression that has a global symbol, relocatable value, 
or complex relocatable value can generate this message. The directives 
-BLKB, .BLKW, and .REPT must have an absolute value or an expres- 
sion that reduces to an absolute value. 

separate expressions in the statement that are not separated by commas. 

a global definition error. If IENABL GBL is set, MACRO-11 scans the 
symbol table at the end of the first pass and marks any undefined sym- 
bols as global references. If one of these symbols is subsequently defined 
in the second pass, a general addressing error occurs. 

6. a global assignment statement that contains a forward reference to 
another symbol. 

7. an expression that defines the value of the current location counter and 
contains a forward reference. 

8. an illegal argument for an assembler directive 

9. an unmatched delimiter or illegal argument construction 

B Instruction or word data are being assembled at an odd address. The system 
increments the location counter by 1, and continues. 

D A non-local label is defined more than once, specifically in an earlier 
statement. 

E The .END assembler directive at the end of the source input is missing. The 
system supplies a .END statement and completes the current assembly pass. 

I MACRO-11 has detected one or more illegal characters. A question mark (?) 
replaces each illegal character on the assembly listing, and MACRO-11 con- 
tinues after ignoring the character. 

L An input line is longer than 132 characters. In particular, this error occurs 

when the expansion of a macro causes excessive substitution of real argu- 
ments for dummy arguments. 

(continued on next page) 
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Table 10-6: MACRO-11 Error Codes (Cont.) 

Error Code Meaning 

M 

a 
| 

A label is the same as an earlier label (multiple definition of a label). For 
example, two labels whose first six characters are identical can generate this 

error. 

A number is not in the current program radix. MACRO-11 processes this 

number as a decimal value. 

Op-code error. Exceeding the permitted nesting level for conditional assem- 
h causes this err A thawed} + a ™ ™m blies causes this error. Attempting to expana a macro that remains uniden- 

tified after a MCALL search can also generate this message. 

e 

Phase error. The definition or value of a label differs from one assembler pass 

to the next, or a local symbol occurs more than once in a local symbol block. 

Questionable syntax. For example, missing arguments, too many arguments, 

or an incomplete instruction scan can generate this error message. 

Register-type error. For example, if the source program attempts an invalid 

reference to a register, the assembler can generate this error message. 

Truncation error. A number that generates more than 16 bits in a word, or an 

expression in a .BYTE directive or trap instruction, can cause this error 

message. 

Undefined symbol. The assembler assigns the undefined symbol a constant 

zero value. 

Incompatible instruction. This message is a warning that the instruction is 

not defined for all PDP-—11 hardware configurations. 
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Chapter 11 

Linker (LINK) 

The linker (LINK) converts object modules to a format suitable for loading 

and execution. If you have no previous experience with the linker, see the 

Introduction to RT-11 for an introductory-level description of the linking 

process. 

To make this chapter easy to use, the description that follows outlines the 

organization of this chapter. 

Section 11.1, Overview of the Linking Process, explains: 

@ some of the terms used exclusively in this chapter 

@ the functions of the iinker 

e@ how the linker structures your program to prepare it for execution 

@ the communication links between modules within your program 

Section 11.2, Calling and Using the Linker, describes how to invoke the 

linker from the system device and how to enter the command string. This 

section also provides a summary of the options you can use in the command 

string. 

Section 11.3, Input and Output, lists and describes the files valid for input to 

and output from the linker. This section also explains how to use library 

files, and how the linker processes library files, which you create with the 

librarian utility (see Chapter 12). 

Section 11.4, Creating an Overlay Structure, describes how to design and 

implement overlay structures for your programs. This section provides 

detailed descriptions and illustrations of how overlaid programs work and 

how they reside in memory. This section also explains how to create an over- 

lay structure in extended memory. 

Section 11.5, Options Description, lists and describes the options you can use 

with the linker. 

Section 11.6, Linker Prompts, lists and explains the prompts the linker 

prints at the terminal after you enter a command line. 

11.1 Overview of the Linker Process 

A few of the terms used frequently within this chapter, along with their defi- 

nitions, are listed below. Although the descriptions are brief, you can find 

more information on these terms in the Introduction to RT-11 or the RT-11 

Software Support Manual. 
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program section A named, contiguous unit of code (instructions or data) 
that is considered an entity and that can be relocated 
separately without destroying the logic of the program. 
Also known as p-sect. 

object module The primary output of an assembler or compiler, which 
can be linked with other modules and loaded into mem- 
ory as a runnable program. The object module is com- 
posed of the relocatable machine language code, re- 
location information, and the corresponding global sym- 
bol table defining the use of the symbols within the pro- 
gram. Also known as a module. 

load module A program in a format ready for loading and executing. 

library file A file containing one or more relocatable object modules 
that are routines that can be incorporated into other 
programs. 

library module A module from a library file. 

root segment The segment of an overlay structure that, when loaded, 
remains resident in memory during the execution of a 
program. Also known as the root. 

overlay segment _A section of code treated as a unit that can overlay code 
already in memory and be overlaid by other overlay seg- 
ments when called from the root segment or another 
overlay segment. Also known as an overlay. 

global symbol A global value or global label. 

low memory Physical memory from 0 to 28K words. 

extended memory Physical memory above the 28K word boundary. 

11.1.1 What the Linker Does 

an a lan Pe ee eT ee ne ty OS (ie Fe 1 
When th 11 load MiUUULSS, it PELLUL LIS tne functions Listed 

below. 

a>
 

@ Relocates your program module and assigns absolute addresses 

@ Links the modules by correlating global symbols that are defined in one 
module and referenced in another 

@ Creates the initial control block for the linked program that the GET, R, 
RUN, SRUN, and FRUN commands use 

@ Creates an overlay structure, if specified, and includes the necessary 
run-time overlay handlers and tables 

@ Searches the library files you specify to locate unresolved global symbols 

Linker (LINK)



e@ Produces a load map, if specified, that shows the layout of the load 
module 

@ Produces a symbol table definition file, if specified 

The linker requires two passes over the input modules. During the first pass 
it constructs the symbol table, which includes all program section names 

and global symbols in the input modules. Next, the linker scans the library 
files to resolve undefined global symbols. It links only those modules that 
are required to resolve undefined global symbols. During the second pass, 

<=: = . . wa . + 4 nm A 
emilee ne owmnnalea 1am Ins + Fe | wr yh Mm ovnjEec oauies, periorms Mos the linker reads in object mo 

above, and produces the load module. 
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The linker runs in a minimal RT~11 system of 8K words of memory; any 

additional memory is used to facilitate linking and to extend the size of the 
symbol table. The linker accepts input from any random-access volume on 

the system; there must be at least one random-access volume (disk, diskette, 

DECtape, or DECtape IT) for memory image or relocatable format output. 

11.1.2 How the Linker Structures the Load Module 

When the linker processes the assembled or compiled object modules, it cre- 
ates a load module in which it has assigned all absolute addresses, has cre- 

ated an absolute section, and has allocated memory for the program 
sections. 

11.1.2.1 Absolute Section — The absolute section is often called the 
ASECT because the assembler directive .ASECT allows information to be 
stored there. The absolute section appears in the load map with the name 
. ABS., and is always the first section in the listing. The absolute section 
typically ends at address 1000 (octal) and contains the following: 

@® asystem communication area 

@ hardware vectors 

@ user stack 

The system communication area resides in locations 0-377, and contains 

data the linker uses to pass program control parameters and a memory 
usage bitmap. Section 11.3.3 provides a detailed description of each location 
in the system communication area. 

The stack is an area that a program can use for temporary storage and sub- 
routine linkage. General register 6, the stack pointer (SP), references the 
stack. 

11.1.2.2 Program Sections — The program sections (p-sects) follow the 
absolute section. The set of attributes associated with each p-sect controls 
the allocation and placement of the section within the load module. The p- 
sect, as the basic unit of memory for a program, has: 
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@ aname by which it can be referenced 

e aset of attributes that define its contents, mode of access, allocation, and 
placement in memory 

@ a length that determines how much storage is reserved for the p-sect 

You create p-sects by using a COMMON statement in FORTRAN, or the 
-PSECT (or .CSECT) directive in MACRO. You can use the .PSECT (or 
.CSECT) directive to attach attributes to the section. Note that the attri- 
butes that follow the p-sect name in the load map are not part of the name; 
only the name itself distinguishes one p-sect from another. You should make 
sure, then, that p-sects of the same name that you want to link together also 
have the same attribute list. If the linker encounters p-sects with the same 
name that have different attributes, it prints a warning message and uses 
the attributes from the first time it encountered the p-sect. 

Program Section Attributes 

The linker collects from the input modules scattered references to a p-sect 
and combines them in a single area of the load module. The attributes, 

which are listed in Table 11-1, control the way the linker collects and places 
this unit of storage. 

Table 11-1: P-sect Attributes 

Attribute | Value Explanation 

access-code*| RW Read/Write — data can be read from, and written into, the p- 
sect. 

RO Read Only — data can be read from, but cannot be written 
into, the p-sect. 

type-code D Data — the p-sect contains data, concatenated by byte. 

I Instruction — the p-sect contains either instructions, or data 
and instructions, concatenated by word. 

é | GBL Global — the p-sect name is recognized across segment bound- 
aries. The linker allocates storage in the root for the p-sect 
from references outside the defining overlay segment. If the p- 
sect is referenced only in one segment, that p-sect has space 
allocated in that segment only. 

LCL Local — the p-sect name is recognized only within each indi- 

vidual segment. The linker allocates storage for the p-sect 
from references within the segment only. 

reloc-code REL Relocatable — the base address of the p-sect is relocated rela- 
tive to the virtual base address of the program. 

ABS Absolute — the base address of the p-sect is not relocated. It is 
aiways 0. 

alloc-code CON Concatenate — all allocations to a given p-sect name are con- 
catenated. The total allocation is the sum of the individual 
allocations. 

OVR Overlay — all allocations to a given p-sect name overlay each 
other. The total allocation is the length of the longest individ- 
ual allocation. 

* Not supported 
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The scope-code is meaningful only when you define an overlay structure for 

the program. In an overlaid program, a global section is known throughout 
the entire program. Object modules contribute to only one global section of 
the same name. If two or more segments contribute to a global section, then 
+L. link allnanatand tha aha Wie 11H KEY GiGCaAves tat t gicbal section to the root segment of the program. 

In contrast to global sections, local sections are only known within a particu- 

lar program segment. Because of this, several local sections of the same 
name can appear in different segments. Thus, several object modules con- 
tributing to a local section do so only within each segment. An example ofa 
11 _t COMMG 2. Ree n eee global section is named COMMON in FORTRAN. An examp! 

tion is the default blank section for each macro routine. 

The alloc-code determines the starting address and length of memory allo- 
cated by modules that reference a common p-sect. If the alloc-code indicates 
that such a p-sect is to be overlaid, the linker stores the allocations from 
each module starting at the same location in memory. It determines the 
total size from the length of the longest reference to the p-sect. Each mod- 
ule’s allocation of memory to a location overwrites that of a previous mod- 
ule. If the alloc-code indicates that a p-sect is to be concatenated, the linker 

places the allocations from the modules one after the other in the load mod- 
ule; it determines the total allocation from the sum of the lengths of the 
contributions. 

Any data (D) p-sect that contains references to word labels must start on a 
word boundary. You can do this by using the EVEN assembler directive at 

the end of each module’s concatenated p-sect. (If you do not do this, the pro- 
gram may fail to link, printing the message ?LINK-F-Word relocation 

error.) 

The allocation of memory for a p-sect always begins on a word boundary. If 
the p-sect has the D (data) and CON (concatenate) attributes, all storage 
that subsequent modules contribute is appended to the last byte of the pre- 
vious allocation. This occurs whether or not that b yte is on a word boundary. 

For a p-sect with the I (instruction) and CON attributes, however, all stor- 
age that subsequent modules contribute begins at the nearest following 
word boundary. 

The .CSECT directive of MACRO is converted internally by both MACRO 
and the linker to an equivalent .PSECT with fixed attributes. An unnamed 

CSECT (blank section) is the same as a blank PSECT with the attributes 

RW, I, LCL, REL, and CON. 

A named CSECT is equivalent to a named PSECT with the attributes RW, I, 

GBL, REL, and OVR. Table 11—2 shows these sections and their attributes. 
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Table 11-2: Section Attributes 

access- type- | scope- | reloc- | alloc- 
Section code code code code code 

CSECT RW I LCL REL CON 

CSECT name RW I GBL REL OVR 

ASECT (. ABS.) RW I GBL | ABS OVR 

COMMON/name/ RW D GBL REL OVR 

VSECT (. VIR.) RW D GBL REL CON 

The names assigned to p-sects are not considered to be global symbols; you 
cannot reference them as such. For example: 

MOV #P NAME » RO 

This statement, where PNAMKH is the name of a section, is invalid and gen- 
erates the undefined global error message if no global symbol of PNAME 
exists. A name can be the same for both a p-sect name and a global symbol. 
The linker treats them separately. 

Program Section Order 

The linker determines the memory allocation of p-sects by the order of 
occurrence of the p-sects in the input modules. Table 11—3 shows the order in 
which p-sects appear for both overlaid and nonoverlaid files. 

Table 11-3: P-sect Order 

Nonoverlaid Overlaid 

absolute (. ABS) absolute (. ABS) 

blank overlay handler (SOHAND) 

named (NAME) overlay table (SOTABL) 

blank 

named (NAME) 

If there is more than one named section, the named sections appear in the 
order in which they occur in the input files. For example, the FORTRAN 
compiler arranges the p-sects in the main program module so that the USR 
can swap over pure code in low memory rather than over data required by 
the function making the USR call. 

If the size of the blank p-sect is 0, it does not appear in the load map. 

11.1.3. Global Symbols: Communication Links Between Modules 

Global symbols provide the link, or communication, between object modules. 
You create global symbols with the .GLOBL or ENABL GBL assembler 

directive (or with double colon, ::, double equals sign, = =, or by = =:). If the 
global symbol is defined in an object module (as a label using :: or by direct 

assignment using = =), other object modules can reference it. If the global 
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symbol is not defined in the object module, it is an external symbol and is 
assumed to be defined in some other object module. If a global symbol is used 
as a label in a routine, it is often called an entry point — that is, it is an 
entry point to that subroutine. 

As the linker reads the object modules it keeps track of all global symbol def- 
initions and references. It then modifies the instructions and data that refer- 
ence the global symbols. The linker always prints undefined globals on the 
console terminal after pass 1. If you request a load map on the terminal, 
they also appear at the end of the load map. 

Table 11-4 shows how the linker resolves global references when it creates 
the load module. 

Table 11-4: Global Reference Resolution 

Module Global Global 

Name Definition Reference 

IN1 Bl A 

B2 L1 

Cl 

XXX 

IN2 A B2 

Bl 

IN3 Bl 

In processing the first module, IN1, the linker finds definitions for B1 and 
B2, and references to A, L1, C1, and XXX. Because no definition currently 

exists for these references, the linker defers the resolution of these global 
symbols. In processing the next module, IN2, the linker finds a definition for 
A that resolves the previous reference, and a reference to B2 that can be 
. . 
1 mmadi atalsx, roan! wad IMMCaQiatesy Tesoivea. 

When all the object modules have been processed, the linker has three unre- 

solved global references remaining: L1, C1, and XXX. A search of the 

default system library resolves XXX. The global symbols L1 and Cl remain 
unresolved and are, therefore, listed as undefined global symbols. 

The relocatable global symbol, B1, is defined twice and is listed on the termi- 

nal as a global symbol with multiple definitions. The linker uses the first 
definition of such a symbol. An absolute global symbol can be defined more 

than once without being listed as having multiple definitions, as long as 
each occurrence of the symbol has the same value. 

11.2 Calling and Using the Linker 

To call the linker from the system device, respond to the dot printed by the 
keyboard monitor by typing: 

R LINK <RET> 
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The Command String Interpreter prints an asterisk at the left margin of the 
console terminal when it is ready to accept a command line. If you enter only 
a carriage return at this point, the linker prints its current version number. 

Type two CTRL/Cs to halt the linker at any time (or a single CTRL/C to halt 
the linker when it is waiting for console terminal input) and return control 
to the monitor. To restart the linker, type R LINK or REENTER in response 
to the monitor’s dot. 

The first command string you enter in response to the linker’s prompt has 
this syntax: 

[bin-filespec],[map-filespec],[stb-filespec] = obj-filespec[/option...][,...obj-filespec[/option...]] 

where: 

bin-filespec represents the device, file name, and file type to be 
assigned to the linker’s output load module file 

map-filespec represents the device, file name, and file type of the 
load map output file 

stb-filespec | represents the device, file name, and file type of the 
symbol definition file 

obj-filespec § represents an object module, a library file, or a symbol 
table file, created in a previous link 

/option is one of the options listed in Table 11-6 

In each file specification above, the device should be a random-access device, 

with these exceptions: the output device for the load map file can be any 
RT-11 device, as can the output device for an .LDA file if you use the /L 
option. If you do not specify a device, the linker uses default device DK:. 
Note that the linker load map contains lower-case characters. Use the SET 

LP LC command to enable lower-case printing if your printer has lower-case 
characters. 

If you do not specify an output file, the linker assumes that you do not want 
the associated output. For example, if you do not specify the ioad moduie and 
load map (by using a comma in place of each file specification) the linker 
prints only error messages, if any occur. 

Table 11-5 shows the default values for each specification. 

Table 11-5: Linker Defaults 

Device File Name | File Type 

Load Module DK: none SAV, REL(/R), LDA(/L) 

Map Output DK: or same none MAP 
as load 
module 

(continued on next page) 
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Table 11-5: Linker Defaults (Cont.) 

Device File Name | File Type 

Symbol DK: or same none STB 
Definition as previous 
Output output device 

Object Module DK: or same none OBJ 
as previous 

object module 

If you make a syntax error in a command string, the system prints an error 
message. You can then retype the new command string following the aster- 
isk. Similarly, If you specify a nonexistent file, a warning error occurs; con- 
trol returns to the Command String Interpreter, an asterisk prints and you 
can reenter the command string. 

Table 11-6 lists the options associated with the linker. You must precede 
the letter representing each option by the slash character. Options must 
appear on the line indicated if you continue the input on more than one line, 
but you can position them anywhere on the line. The column titled Com- 
mand Line lists on which line in the command string the option can appear. 
(Section 11.5 provides a more detailed explanation of each option.) 

Table 11-6: Linker Options 

Option | Command 
Name j Line Section | Explanation 

/A first 11.5.1 Lists global symbols in program sections in alphabe- 
tical order. 

/Bn first 11.5.2 Changes the bottom address of a program to n 
(invalid with /H and /R). 

IC any but last | 11.5.3 Continues input specification on another command 
line. (You can also use /C /V with /O; do not use /C 

with the // option.) 

/E:n first 11.5.4 Extends a particular program section in the root toa 
specific value. 

/F first 11.5.5 Instructs the linker to use the default FORTRAN 
library, FORLIB.OBJ; this option is provided only 
for compatibility with previous versions of RT-11. 

IG first 11.5.6 Adjusts the size of the linker’s library directory buf- 
fer to accommodate the largest multiple definition 
library directory. 

/A:n first 11.5.7 Specifies the top (highest) address to be used by the 
relocatable code in the load module. Invalid with /B, 

/R, /Y and /Q. 

/I first 11.5.8 Extracts the global symbols you specify (and their 
associated object modules) from the library and links 
them into the load module. 

(continued on next page) 
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Table 11-6: Linker Options (Cont.) 

Option 
Name 

Command 

Line Section Explanation 

/K:n 

/On 

/P:n 

IQ 

/RE:n] 

/S 

/T[:n] 

/Zn 

Ht 

first 

first 

first 

any, but first 

first 

first 

first 

first 

first 

first 

first 

first 

first 

first and last 

11.5.9 

11.5.10 

11.5.11 

11.5.12 

11.5.13 

11.5.14 

11.5.15 

11.5.16 

11.5.17 

11.5.18 

11.5.23 

11.5.3 

Inserts the value you specify (the valid range for n is 
from 1 to 28) into word 56 of block 0 of the image file; 
this option is provided only for compatibility with the 
RSTS operating system. Invalid with /R. 

Produces a formatted binary output file (invalid for 
overlaid programs and for foreground links). 

Cause the linker to prompt you for a global symbol 
that represents the stack address or that sets the 
stack address to the value n. Do not use with /R. 

Indicates that the program is an overlay structure; n 
specifies the overlay region to which the module is 
assigned. Invalid with /L. 

Changes the default amount of space the linker uses 
for a library routines list. 

Lets you specify the base addresses of up to eight root 
program sections. Invalid with /H or /R. 

Produces output in relocatable format and can 
indicate stack size for a foreground job. Invalid with 
/B, /H, /K, and /L, /V. 

Makes the maximum amount of space in memory 
available for the linker’s symbol table. (Use this 
option only when a particular link stream causes a 
symbol table overflow.) 

Cause the linker to prompt you for a global symbol 
that represents the transfer address or that sets the 
transfer address to the value n. 

Rounds up the root program section you specify so 
that the size of the root segment is a whole number 
multiple of the value you supply (n must be a power 
Gi ay. 

Enables special SETTOP and .LIMIT features pro- 
vided by the XM monitor. Invalid with /R and /L. 

indicates that an extended memory overlay segment 
is to be mapped in virtual region n, and optionally in 
partition m. 

Directs the linker to produce a wide load map listing. 

Does not output the bitmap if the code is placed over 
the bitmap (location 360-377). This option is pro- 
vided only for compatibility with the RSTS operating 
system. 

Starts a specific program section in the root on a par- 
ticular address boundary. Invalid with /H. 

Sets unused locations in the load module to the 

value n. 

Allows you to specify command string input on addi- 
tional lines. Do not use this option with /C. 
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11.3 Input and Output 

Linker input and output is in the form of modules; the linker uses one or 
more input modules to produce a single output (load) module. The linker 
also accepts library modules and symbol table definition files as input, and 

can produce a load map and/or symbol table definition file. The sections that 
follow describe all valid forms of input to and output from the linker. 

11.3.1 Input Obiect Modules 

Object files, consisting of one or more object modules, are the input to the 
linker. (Entering files that are not object modules may result in a fatal 

error.) Object modules are created by language translators such as the FOR- 

TRAN compiler and the MACRO-11 assembler. The module name item 
declares the name of the object module (see Section 11.3.4). 

The first six Radix—50 characters of the .TITLE assembler directive are used 
as the name of the obiect module. These six characters must be Radix—50 
characters (the linker ignores any characters beyond the sixth character). 
The linker prints the first module name it encounters in the input file 
stream (normally the main routine of the program) on the second line of the 
map following TITLE:. The linker also uses the first identity label (issued by 
the IDENT directive) for the load map. It ignores additional module names. 

The linker reads each object module twice. During the first pass it reads 

each object module to construct a global symbol table and to assign absolute 
values to the program section names and global symbols. The linker uses 
the library files to resolve undefined globals. It places their associated object 

modules in the root. On the second of its two passes, the linker reads the 
object modules, links and relocates the modules, and outputs the load 
module. 

Symbol table definition files are special object files that can serve as input to 
LINK anywhere other object files are allowed. 

11.3.2 Input Library Modules 

The RT-11 linker can automatically search libraries. Libraries consist of 

library files, which are specially formatted files produced by the librarian 
program (described in Chapter 12) that contain one or more object modules. 
The object modules provide routines and functions to aid you in meeting spe- 
cific programming needs. (For example, FORTRAN has a set of modules con- 
taining all necessary computational functions — SQRT, SIN, COS, and so 
on.) You can use the librarian to create and update libraries. Then you can 
easily access routines that you use repeatedly or routines that different pro- 
grams use. Selected modules from the appropriate library file are linked as 
needed with your program to produce one load module. Libraries are further 

described in Chapter 12. 
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NOTE 

Library files that you combine with the monitor COPY 
command or with the PIP /U or /B option are invalid as 
input to both the linker and the librarian. 

You specify libraries in a command string in the same way as you specify 
normal modules; you can include them anywhere in the command string. If 

you are creating an overlay structure, specify libraries before you specify 
the overlay structure. Do not specify libraries on the same line as overlay 

segments. If a global symbol is undefined at the time the linker encounters 

the library in the input stream, and if a module is included in the library 
that contains that global definition, then the linker pulls that module from 
the library and links it into the load image. Only the modules needed to 
resolve references are pulled from the library; unreferenced modules are not 
linked. 

Modules in one library can call modules from another library; however, the 

libraries must appear in the command string in the order in which they are 
called. For example, assume module X in library ALIB calls Y from the 
BLIB library. To correctly resolve all globals, the order of ALIB and BLIB 
should appear in the command line as: 
ee ne ene PONE Nea ed 

*2=BrALIBy BLIE / 

- Module B is the root. It calls X from ALIB and brings X into the root. X in 
turn calls Y, which is brought from BLIB into the root. 

Library Module Processing 

The linker selectively relocates and links object modules from specific user 
libraries that were built by the librarian. Figure 11-1 diagrams this general 
process. During pass 1 the linker processes the input files in the order in 
which they appear in the input command line. If the linker encounters a 
library file during pass 1, it takes note of the library in an internal save 
status block, and then proceeds to the next file. The linker processes only 
non-library files during the initial phase of pass 1. In the final phase of pass 
1 the linker processes only library files. This is when it resolves the unde- 
fined globals that were referenced by the non-library files. 

The linker processes library files in the order in which they appear in the 
input command line. The default system library (SY:SYSLIB.OBJ) is 
always processed last. 

The search method the linker uses allows modules to appear in any order in 
the library. You can specify any number of libraries in a link and they can 
be positioned anywhere, with the exception of forward references between 
libraries, and they must come before the overlay structure. The default sys- 
tem library, SY:SYSLIB.OBJ, is the last library file the linker searches to 
resolve any remaining undefined globals. 

Some languages, such as FORTRAN, have an Object Time System (OTS) 
that the linker takes from a library and includes in the final module. The 

most efficient way to accomplish this is to include these OTS routines (such 
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as NHD, OTSCOM, and V2NS for FORTRAN) in SY:SYSLIB.OBJ. See the 

RT-11 Installation and System Generation Guide for details on how to do 

this. 

Libraries are input to the linker the same way as other input files. Here is a 

sample LINK command string: 

XTASKO1sLP?=MAIN»MEASUR 

This causes program MAIN.OBJ to be read from DK: as the first input file. 

Any undefined symbols generated by program MAIN.OBJ should be satis- 

fied by the library file MEASUR.OBJ specified in the second input file. The 

linker tries to satisfy any remaining undefined globals from the default 

library, SY:SYSLIB.OBJ. The load module, TASKO1.SAV, is stored on DK: 

and a load map prints on the line printer. 

Figure 11-1: Library Searches 
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Multiple Definition Libraries 

In addition to the libraries explained so far, LINK processes multiple defini- 
tion libraries. DIGITAL does not recommend that you use this type of 
library in normal situations; its primary purpose is to provide special func- 
tions for RSTS. These libraries differ from other libraries in that they can 
contain more than one definition for a given global. You specify multiple 
definition libraries in the command line the same way you specify normal 
libraries. Modules that LINK obtains from multiple definition libraries 
always appear in the root. 

It is useful to be aware of the differences between processing normal and 
multiple definition libraries. When you include modules from a multiple def- 
inition library, LINK has to store that library’s directory in an internal buf- 
fer. A library’s directory is often called an entry point table (EPT). If a 
library EPT is too large to fit into the internal buffer, LINK prints a mes- 
sage instructing you to use the /G option. the /G option changes the buffer’s 
size to accommodate the largest EPT of all the multiple definition libraries 
you are using. Use the /G option only when LINK indicates it is required. 

When a global symbol from a multiple definition library matches an unde- 
fined global, LINK removes from the undefined global list all other globals 
defined in the same library. LINK does this before it processes the library 
module. Thus, two modules with identical globals will not appear in the 
linked module. 

NOTE 

The order of modules in multiple definition libraries is very 
important and will affect which modules LINK uses. The 
increased EPT size (due to duplicate entries, in addition to 
module name entries) will also slow LINK down. 

The primary output of the linker is a load module that you can run under 
RT-11. The linker creates as a load module a memory image file (file type of 
.SAV) for use under a single-job system or the background job, and save 

images can also be run as virtual foreground jobs in the XM monitor. If you 
need to execute a program in the foreground, use the /R option to produce a 
relocatable format (file type of .REL) foreground load module. The linker 
can produce an absolute load module (file type of .LDA) if you need to load 
the module with the Absolute Loader. See the RT-11 Software Support 
Manual for more details on these formats. 

The load module for a memory image file is arranged as follows: 

Root Segment Overiay Segments 

(optional) 
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For a relocatable image file the load modules are arranged as follows: 

Relocation information for root and 

overlay segments 
Root Segment Overlay Segments 

(optional) 

The first 256-word block of the root segment (main program) contains the 
memory usage bitmap and the locations the linker uses to pass program con- 
trol parameters. The memory usage bitmap outlines the blocks of memory 

nan et 

Table 11-7 lists the parameters that appear in the absolute block, the 
addresses the parameters occupy, and the conditions under which they are 

set. 

Table 11-7: Absolute Block Parameters Information 

Address | information When Set 

0 Identification of a program that was created with /V option | only with/V 

2 Highest virtual memory address used by the program only with /V 

14,16 (XM only) BPT trap only with /R 

20,22 (XM only) IOT trap only with /R 

34,36 TRAP vector only with /R 

40 Start address of program always 

42 Initial setting of SP (stack pointer) always 

44 Job Status Word (overlay bit set by LINK) always 

46 USR swap (set by user) address (0 implies normal location) | always 

50 Highest memory address used by the program (high limit) always 

52 Size of root segment in bytes only with /R 

| 54 Stack size in bytes (value with /R or default 128) only with /R 

56 Size of overlay region in bytes only with /R 

60 Identification of a fite in relocatable (REL) format only with /R 

62 Relative block number for start of relocation information only with /R 

64 Start address of overlay table with /O or /V 

66 Start of the virtual overlay segment information in overlay 

handler tables only with /V 

360-377 | Memory usage bitmap always, 
except with 
/X or /L 

The linker stores default values in locations 40, 42, and 50, unless you use 

options to specify otherwise. The /T option affects location 40, for example, 

and /M affects location 42. You can also use the .ASECT directive to change 

the defaults. The overlay bit is located in the job status word. LINK auto- 
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matically sets this bit if the program is overlaid. Otherwise, the linker 
initially sets location 44 to 0. Location 46 also contains zero unless you spec- 
ify another value by using the .ASECT directive. 

You can assign initial values to memory locations 0-476 (which include the 
interrupt vectors and system communication area) by using an .ASECT 
assembler directive. The values appear in block 0 of the load module, but 
there are restrictions on the use of .ASECT directives in this region. You 
should not modify location 54 or locations 360-377 because the memory 
usage map is passed in those locations. In addition, for foreground links, 
modifications of words 52-62 are not permitted because additional parame- 
ters are passed to the FRUN command in those locations. 

You can use an ASECT directive to set any location that is not restricted, 

but be careful if you change the system communication area. The program 

itself must initialize restricted areas, such as locations 360-377. There are 

no restrictions on .ASECT directives if the output format is LDA. 

Locations in addresses 0-476 might not be loaded at execution time, even 

though your program uses an ASECT to initialize them. For background 
programs, this is because the R, RUN, and GET commands do not load 
addresses that are protected by the monitor’s memory protection map. For 
foreground programs, the FRUN command loads only locations 14-22 and 
34-50 and ignores all other low memory location. To initialize a location at 
run time, use the .PROTECT programmed request. If it is successful, follow 
it with a MOV instruction to modify the location. 

11.3.4 Output Load Map 

The linker can produce a load map following the completion of the initial 
pass. This map, shown in Figure 11-2, diagrams the layout of memory for 
the load module. 

The load map lists each program section that is included in the linking proc- 
ess. The line for a section includes the name and low address of the section 
and its size in bytes. The rest of the line lists the program section attributes, 
as shown in Table 11-3. The remaining columns contain the global symbols 
found in the section and their values. 

The map begins with the linker version number, followed by the date and 
time the program was linked. The second line lists the file name of the pro- 
gram, its title (which is determined by the first module name record in the 
input file), and the first identification record found. The absolute section is 
always shown first, followed by any nonrelocatable symbols. The modules 
iocated in the root segment of the load module are listed next, followed by 
those modules that were assigned to overlays in order by their region num- 
ber (see Section 11.6). Any undefined global symbols are then listed. The 
map ends with the transfer address (start address) and high limit of reloca- 
table code in both octal bytes and decimal words. 
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NOTE 

The load map does not reflect the absolute addresses for a 

REL file that you create to run as a foreground job; you 

must add the base relocation address determined at FRUN 

time to obtain the absolute addresses. The linker assumes a 

base address of 1000. 

For example, assume the FRUN command is used to run the program TEST: 

The /P option causes FRUN to print the load address, which is 127276 in this 

example. To calculate the actual location in memory of any global in the pro- 

gram, first subtract 1000 from that global’s value. (The value 1000 repre- 

sents the base address assigned by the linker. This offset is not used at load 

time.) Then add the result to the load address determined with /P. The final 

result represents the absolute location of the global. 

Figure 11-2: Sampie Load Map 

1 RT-11 LINK VO6.01 Load Mar Wed 20-Jun-79 11225228 

> TEST .SAV Title? TEST Ident? 

3 

4 Section Addr Size Global Value Global Value Global Value 

3 
& +» ABS. ©0600000 001000 (Rie T+ GBL sABS*+OVR) 

7 001000 000200 CRWsITsLCLyREL » CON) 

8 TEST 001200 COOL74 CRW: TeL CLs REL» CON) 

9 START OOL200 EXIT 001246 

10 

414i Transfer address = 001200 High limit = 001372 = 391. words 

Table 11-8 describes each line in the sample load map above. 

Table 11-8: Line-by-Line Sample Load Map Description 

Line. |Contents 

1 Load map header 

2 Program name, program title (MAIN. default) and identity (default is blank) 

4 P-sect description header. Section indicates the p-sect name; Addr indicates the p- 

sect start address; Size indicates p-sect length in octal bytes; Global and Value list 

the p-sect globals and their associated octal values. 

6 Absolute p-sect, . ABS. This line includes the absolute p-sect’s start address, length 

and attributes (for a complete description of these abbreviations, see Table 11-38). 

The linker always includes a . ABS. p-sect in the link. 

7 Unnamed p-sect. This p-sect appears in the load map after the absolute p-sect. For 

overlaid programs, the unnamed p-sect appears in the load map after the overlay 

table p-sect (see Figure 11-11). 

8-9 | TEST p-sect. Line 9 lists TEST’s two globals, START and EXIT, with their associ- 

ated values. 

11 Transfer address indicates the address in memory where the program starts. High 

limit indicates the last address used by the program. The number of words in the pro- 

gram appears last. 
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11.4 Creating an Overlay Structure 
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The ability of RT—11 to handle overlays gives you virtually unlimited mem- 
ory space for an assembly language or FORTRAN program. A program 
using overlays can be much larger than would normally fit in the available 
memory space, since portions of the program reside on a storage device such 
as disk or DECtape. To utilize this capability, you must define an overlay 
structure for your program. 

Prior to version 4, RT-11 permitted overlays to be placed only in low mem- 
ory. Now you can place them in extended memory, too, if you run your pro- 
gram on a system that has an extended memory configuration and XM 
monitor. Overlays that reside in low memory are called low memory over- 

i anded mamnamra Voce lays, and those in extended memory are called extended memory overlays. 

Section 11.4.1, Low Memory Overlays, describes low memory overlays in 
general and shows how to define a low memory overlay structure for your 
program. Section 11.4.2, Extended Memory Overlays, deals specifically with 
extended memory overlays, and shows how to define an overlay structure 
that has either extended memory overlays only or both extended memory 
and low memory overlays. 

Read 11.4.1 before reading 11.4.2, because much of the information con- 
tained in the first subsection applies to the second subsection. 

11.4.1 Low Memory Overlays 

An overlay structure divides a program into segments. For each overlaid 
program there is one root segment and a number of overlay segments. Each 
overlay segment is assigned to a particular area of available memory called 
an overlay region. More than one overlay segment can be assigned to a 
given overlay region. However, each region of memory is occupied by one 
(and only one) of its assigned segments at a time. The other segments 
assigned to that region are stored on disk, diskette, DECtape, or DECtape II. 
They are brought into memory when called, replacing (overlaying) the seg- 
ment previously stored in that region. The root segment, on the other hand, 
contains those parts of the program that must always be memory resident. 
Therefore the root is never overlaid by another segment. 

Figure 11-3 diagrams an overlay structure for a FORTRAN program. The 
main program is placed in the root segment and is never overlaid. The vari- 
ous MACRO subroutines and FORTRAN subprograms are placed in overlay 
segments. Hach overlay segment is assigned to an overlay region and stored 
on DECtape until called into memory. For example, region 2 is shared by 
the MACRO subroutine A currently in memory and the MACRO subroutine 
B in segment 4. When a call is made to subroutine B, segment 4 is brought 
into region 2 of memory, overlaying or replacing segment 3. 

The overiay file, shown on the DECtape in Figure 11-3, is created by the 
linker when you specify an overlay structure. The overlay file contains at all 
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times a copy of the root segment and each overlay segment, including those 

overlay segments currently in memory. 

Figure 11-3: Sample Overlay Structure for a FORTRAN Program 
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You specify an overlay structure to the linker by using the /O option (see 
Figure 11-4). To specify an overlay structure that uses extended memory, 
use the /V option (see Section 11.4.2 for a discussion of extended memory 
overlays). This option is described fully in Section 11.4.2.4. 

Figure 11-4: Overlay Scheme 

Command line: 

A=A// =Root hish UD 
B/O:1 =Segment 1 = Region 1 D E Region 2 
C/O:1 =Segment 2 WZ 

B . 
D/O:2 =Seament 3 7} oo a c Region 1 ad = Region 2 
E/O:2 =Segment 4 f 

A Root ff low 

The linker calculates the size of any region to be the size of the largest seg- 
ment assigned to that region. Thus, to reduce the size of a program (that is, 
the amount of memory it needs), you should first concentrate on reducing 
the size of the largest segment in each region. The linker delineates the 
overlay regions you specify, and prefaces your program with the run-time 
overlay handler code shown in Figure 11-5. The linker also sets up links 
between the overlay handler and program references to routines that reside 
in overlays. When, at run time, a reference is made to a section of your pro- 

gram that is not currently in memory, these links cause an overlay to be 
read into memory. The overlay segment containing the referenced code 
becomes resident. 

Figure 11-5: The Run-Time Overlay Handler 

eSBITL THE RUN-TINE OVERLAY AZANDLER 

+ 

Tak FOLLOWING CODE Is INCLUCFD IN THE USERS PROGRAM BY THE 
LINKER WHENEVER LOW MEMORY OVERLAYS ARE REQUESTED 2Y Tak USER. 
THE RUN-TIME LOW MEKOKY OVERLAY HASOLZR IS TALLED BY A DUMAY 
SUBROUTINE OF THE FOLLOWING FORM: 

JSR RS,$C8R% 7CALL TS COAMNSN CODE FOR LOe MLTAGRY OVERLAYS 
2 KORD <OWERLAY # *6> 34 OF DESIRED SEGMENT 
»€ORD <ENTEKY ADOR>D sACTUAL CORE ADOR CYIRTUAL ADDR) 

ONE DUMMY ROUTINE OF THe ABOVE FO2M IS STORED In THE RESIDENT PIRTICN 
OF THE USER’S PROGRAM FOR FACH ENTRY POINT TO A LOW MEMORY OVERLAY SESSMENT. 
ALL REFERENCES TO TEE ENTRY POINT ARR MODIFLED EV Tdi LINKER TO PE 
REFERENCES TO THe APPROPRIATE DUMMY R3UTINE. EACH OVERLAY SEGMENT 
IS CALLED INTO CORE AS A UNIT AND AIST BE CINTIGUOUS IW CORFE. Ai 
OVERLAY SEGMENT MAY HAVE ANY NUMBER OF SNTRY POINTS, TO THE LIMITS 
OF CORE MEMORY. ONLY ONE SEGMENT AT A TIME MAY OCCUPY Ad OVERLAY REGION. 

THERE IS ONE WORD VREFIXeD TO EVERY OVERLAY REGION THAT LDOENTIFIES THE 
SEGMENT CURRENTLY RESIDENT IN THAT JVERLAY RESTON. THIS wORD IS AN I[NOEX 
INTJ THE OVERLAY TABLE, AND POINTS AT THE GF¥ERLAY S®GMENT INFORMATION. 

UNDEFINED GLOBALS IN THE OVERLAY HANDLER MUST BE NAMED "SOVDE1" T9 
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7 ON CINK MAPS, SINCE THEIR VALUE IS NOT KNOWN JASTILL AFTER THE MAP HAS YEER 
3 PRINTED. CURRENTLY SOVDF1 TO SOVDF5S ARE IN JSF. 

, 
3 GLOBAL SYMBOLS O$READ, AND OSDONE aRE USEFULL WHEN CEBUGGING 

3 OWERLAID PROGRAMS. 

2 
; OSREADS: WILL APPEAR IN THE LINK 4AP, AND LOCATES THE .PREADN 

3 STATEMENT IN THE OVERLAY HANDLER. 

r 4 ; 
2 OSDONES: WILL APPEAR IN THE LINK MAP, AND LOCATES TEE FIRST 
3 INSTRUCTION AFTER THE ~READW IN THE OVERLAY HANDL&R. 
77 

e4CALL sPEADS,--V1.. 
oeVles , 3V1 FORMAT 

eSBTTL OVERLAY HANDLER CODE 

oPSECT S$OHAND,GBL 

eENABL GSL 
eENABL LSB 

3 SOVRH IS TRE SNTRY POLAT TO Tdz= OVERLAY ERNDLES 

eRADSO /OVR/ ZTHIS KEEPS AANDLER TIlE SAME SIZE AS V03 
SOvRHs: MOV RO,-(SP) 3/0 OVERLAY ENTRY POLAT 

MOV Ri,- (SP) ZSAVE REGISTERS 
MUV R2¢-CSP) 

1S: 
BR 55 gFIRST CALL ONLY * * * 

3 wOY @R5,R1 ; PICK UP OVERLAY NUMSeRX 
ADD #SOVTAE-6,F1 3CALC TABLE ADUR 

_ MOV (R1)+4+,R2 3GET FIRST ARS. OF OVERLAY SiG. ENTRY 
25: CMP (25) +,@R2 PIS OVERLAY ALSSAIY RESTDEAT? 

BEG 35 ZYES, BRANCH TO IT 

3+ 
3 THE eREADW ARGJ4ENTS ARE AS FOLLOWS: 
> CHANNSL NUMBER, CORE ADDRESS, LENSIA 70 REA}, RELATIVE BLOCK ON DISK. 
3 THESE ARE USED IN REVERSE ORDER FROW FHAT SPECIFIED IN THe CALL. 
7 

OSREADSSeREADW 17,22,@R1,0R1)+ FREAD FRO4 OVERLAY FILE 
OSDONEs38CS 4S 
3$5 mOV CSP) +,Rz PRESTINS GSERS RESISTERS 

HOY CSP}4,R1 
MOY (SP) +,R0 
MOV @R5,K5 7GST SNTRY ADDRESS 
RTS K> p2nwTER QVENLAY sOULIWE AnD RESTORE USER'S 45 

4$3 EMT 376 7SYSTEM ERROR 19 (OVERLAY I/O) 
eBYTa 6,373 

5$: wOV #11501,1¢ ;RESTIRE SWITSi INSTR CFPOV ak5,R1) 
MOV SOOF1,F1 ZSTART ADDR FOR CLEAR OPERATION 

6$3 cLR CR1)+ ZCLSAR ALL OVERLAY RECLONS 
CMP KL, 3UDF 2 7 DONE? 
3L0 6$ 70 -> NO, REPEAT 
BR 1$ 7ANI RETURN 13 CALL Lit PROGRESS 

SODF1is: .~WORD SOVDF1 sds AIVR OF on JOT SEGHEwT + 2 (wXI AVATL) 
$JDF2s3 ~WORD SIVDE2 PAIGH ADDRESS JF /O QVERLAYS +2 (NXT AVAIL) 

-DSABL LSB 

eSBITL SOVTAB OVERLAY Taole 

3+ 

} OVERLAY TABLE STRUCTURE: 

; 
7 LOC 64 => SOVTAR: 
, 2 #ORD SCORE ADORD,<RSLATIVE ALKO,<eORD COUNTS /G OVERLAYS 

; DUMMY SUBRUUTINES FOR ALL OVERLAY SEGMENTS 
7 

(continued on next page) 
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ePSECT SOTAS8L,D,G8L,0¥K 

SIVTAB: 

eEND 

There is no special formula for creating an overlay structure. You do not 
need a special code or function call. However, some general guidelines must 
be followed. For example, a FORTRAN main program must always be 
placed in the root segment. This is true also for a global program section 
(such as a named COMMON block) that is referenced by more than one 
overlay segment. 

The assignment of region numbers to overlay segments is crucial. Segments 
that overlay each other (have the same region number) must be logically 
independent; that is, the components of one segment cannot reference the 
components of another segment assigned to the same region. Segments that 
need to be memory resident simultaneously must be assigned to different 
regions. 

When you make calls to routines or subprograms that are in overlay seg- 
ments, the entire return path must be in memory. This means that from an 
overlay segment you cannot call a routine that is in a different segment of 
the same region. If this is done, the called routine overlays the segment 
making the call, and destroys the return path. 

Figure 11-6 illustrates a sample set of subroutine calls and return paths. In 
the example, solid lines represent legal subroutine calls and dotted lines 
represent invalid calls. 

Suppose the following subroutine calls were made: 

1. The root calls segment 8 

2. 8calls segment 4 

3. Segment 4 calls segment 3 

Segment 3 can now call any of the following, in any order: 

itself segment 8 
segment 4 the root 

These segments and the root, of course, are all currently resident in 
memory. 

Segment 3 cannot call any of the following segments because this would 
destroy its return path: 

segments 2 and 1 

segment 5 

segments 6 and 7 

Lock at what might happen if one of these invalid calls is made. Assume 
that segments 3, 4, and 5 all contain MACRO subroutines. Suppose segment 
4 calls segment 3 and segment 3 in turn calls segment 5. Segment 5 is not 
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resident in region 2, so an overlay read-in occurs: segment 5 is read into 
memory, thus destroying the memory-resident copy of segment 4. The sub- 
routine in segment 5 executes and returns control to segment 3. Segment 3 
finishes its task and tries to return control to segment 4. Segment 4, how- 
ever, has been replaced in memory by segment. 5. Segment 4 cannot regain 
control and the program loops indefinitely, or traps, or random results occur. 

Figure 11-6: Sample Subroutine Calls and Return Paths 

region 3 

region2 

region 1 . 

root 

The guidelines already mentioned and some additional rules for creating 
overlay structures are summarized below. 

1. SYSLIB must be present to create an overlay structure because it con- 
tains the overlay handler. 

2. Overlay segments assigned to the same region must be logically inde- 
pendent; that is, the components of one segment cannot reference the 
components of another segment assigned to the same region. 
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The root segment contains the transfer address, stack space, impure 
variables, data, and variables needed by many different segments. The 
FORTRAN main program unit must be placed in the root segment. 

A global program section (such as a named COMMON block or a 
-PSECT with the GBL attribute) that is referenced in more than one 
segment is placed in the root segment by the linker. This permits com- 
mon access across the different segments. 

Object modules that are automatically acquired from a library file will 
automatically be placed in an overlay segment, so long as that library 
module is referenced only by that segment. If a library module is refer- 
enced by more than one segment, LINK places that library module in 
the root. 

Do not specify a library file on the same command line as an overlay seg- 
ment. You must specify all library modules before specifying any over- 
lay modules. Link places in the root any modules from a multiple 
definition library and any modules included with the /I option. 

All COMMON blocks that are initialized with DATA statements must 

be similarly initialized in the segment in which they are placed. 

When you make calls to overlay segments, the entire return path to the 
calling routine must be in memory. (With XM overlays, the entire 

return path must be mapped. See Section 11.4.2.) This means you 
should take the following points into account: 

a. You can make calls with expected return (as from a FORTRAN 
main program to a FORTRAN or MACRO subroutine) from an over- 
lay segment to entries in the same segment, the root segment, or to 

any other segment, so long as the called segment does not overlay in 
memory part of your return path to the main program. 

b. You can make jumps with no expected return (as in a MACRO pro- 
mrrarm \ fn VARA AY travlact DALI wnt tan fanente antwrtu tha WMWMYACVOA Wr TE nth 
SlGiily wit ait over say segment wv GLLy ClLUL y in uwié pivpiaiu WY LULL 

one exception: you can not make such a jump to a segment if the 

called segment will overlay an active routine (that is, a routine 
whose execution has begun, but not finished, and that. will be 
returned to) in that region. 

c. Calls you make to entries in the same region as the calling routine 
must be entirely within the same segment, not within another seg- 
ment in the same region. 

You must make calls or jumps to overlay segments directly to global 
symbols defined in an instruction p-sect (entry points). For example, if 
ENTER is a global tag in an overlay segment, the first of the following 
two commands is valid, but the second is not: 

JMF ENTER *VALID 

JMF ENTER+S ¥ INVALID 
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9. You can use globals defined in an instruction p-sect (entry points) of an 
overlay segment only for transfer of control and not for referencing data 
within an overlay segment. The assembler and linker cannot detect a 
violation of this rule so they issue no error. However, such a violation 

can cause the program to use incorrect data. If you reference these 
global symbols outside of their defining segment, the linker resolves 
them by using dummy subroutines of four words each in the overlay 
handler. Such a reference is indicated on the load map by a “@” follow- 
ing the symbol. 

10. The linker directly resoives symbois that you define in a data p-sect. it 
is your responsibility to load the data into memory before referencing a 
global symbol defined in a data section. 

11. You cannot use a section name to pass control to an overlay because it 
does not load the appropriate segment into memory. For example, JSR 
PC,OVSEC is illegal if you use OVSEC as a .CSECT name in an over- 
lay. You must use a global symbol to pass control from one segment to 
the next. 

12. In the linker command string, specify overlay regions in ascending 
order. 

13. Overlay regions are read-only. Unlike USR swapping, an overlay han- 
dler does not save the segment it is overlaying. Any tables, variables, or 
instructions that are modified within a given overlay segment are rei- 
nitialized to their original values in the SAV or REL file if that segment 
has been overlaid by another segment. You should place any variables 
or tables whose values must be maintained across overlays in the root 
segment. 

14. Your program cannot use channel 17 (octal) because overlays are read 
on that channel. 

15. MACRO and FORTRAN directly resolve all global symbols that are 
defined in a module. If LINK moves the p-sect where they are defined 
from an overlay segment to the root, LINK will not generate an overlay 
table entry for those symbols. 

Refer to the RT-11/RSTS/E FORTRAN IV User’s Guide for additional 

information. 

The absolute section (. ABS) never takes part in overlaying in any way. It is 
part of the root and is always resident. 

This set of rules applies only to communications among the various modules 
that make up a program. Internally, each module must only observe stand- 
ard programming rules for the PDP—11 (as described in the PDP--11 Proc- 
essor Handbook and in the FORTRAN and MACRO-11 Language Reference 
Manuals). 

Note that the condition codes set by your program are not preserved across 

overlay segment boundaries. 
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The linker provides overlay services by including a small resident overlay 
handler in the same file with your program to be used at program run time. 
The linker inserts this overlay handler plus some tables into your program 
beginning at the bottom address. The linker then moves your program up in 
memory to make room for the overlay handler and tables, if necessary. The 
handler is stored in SYSLIB. This scheme is diagrammed in Figure 11-7. 

Figure 11-7: Memory Diagram Showing BASIC Link with Overlay 
Regions 
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11.4.2 Extended Memory Overlays 

You can use LINK to create an overlay structure for your program that uses 
extended memory. Although you need a hardware configuration that 
includes a Memory Management Unit to run a program that has overlays in 

extended memory, you can link it on any RT-11 system. Read Section 

11.4.1, Low Memory Overlays, before reading this section — much of the 

information contained in that section applies to extended memory overlays 
as well. Usually, you can convert an overlaid program to use extended mem- 
ory without modifying the code. The extended memory overlay handler and 
the keyboard monitor inciude aii the programmed requests necessary to 
access extended memory (see the RT-11 Software Support Manual for 
details on extended memory restrictions). The overlay tables also include 
additional data used by these requests, so you can access extended memory 
automatically without using extended memory programmed requests in 
your program. Refer to the RT-11 Software Support Manual for more infor- 
mation on extended memory. 

The extended memory overlay structure is different from the low memory 

overlay structure in that extended memory overlays can reside concurrently 

in extended memory. This allows for speedier execution because, once read 
in, your program requires fewer I/O transfers with the auxiliary mass stor- 
age volume. If all program data is resident, and the program is loaded, the 
program may be able to run without an auxiliary mass storage volume. 
However, you must observe the same restrictions with extended memory 
overlays that apply to low memory overlays, especially regarding return 
paths. This section describes how to create a program with overlays in 

extended memory and ends with an example of such a program. 

NOTE 

Overlays that reside in extended memory can contain 
impure data, but impure data is not automatically 

initialized each time a new overlay segment maps over a 

segment that contains impure data. 

11.4.2.1 Virtual Address Space — When you set up an extended memory 
overlay structure, you set it up as though you had locations 0 to 177777 (that 

is, 32K words of memory) available for your use. Physically, not all these 
locations are available to you in low memory; your program’s absolute sec- 
tion resides, typically, in locations 0 to 500, and the monitor takes up a good 
deal of memory starting at location 160000, going downward. Also, the com- 
puter sets aside addresses 160000 to 177777 for the I/O page. But, because of 
memory management, you can structure your program as though you had 
all 32K words of memory for your use. This space is called the program vir- 
tual address space (PVAS). The memory management hardware and the 

monitor will allow part of your 32K address space to reside in extended 
memory. 

The program virtual address space is divided into eight sections called 
pages, numbered 0—7. Each page contains 4K words. RT-11 references each 
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page by the Active Page Register (APR). The APR contains the relocation 

constant, which controls the mapping for each page. Figure 11-8 illustrates 
the program virtual address space, divided into pages. Keep in mind the 
structure of your program in terms of how it uses the virtual address space 

so that you can design its overlay structure correctly and efficiently. 

Figure 11-8: Program Virtual Address Space 

PVAS 

177777 

APR 7 PAGE 7 

160000 

APR 6 PAGE 6 

140000 

APR 5 PAGE 5 

120000 

APR 4 PAGE 4 

100000 

APR 3 PAGE 3 

60000 

APR 2 PAGE 2 

40000 

APR 1 PAGE 1 

20000 

APR 0 PAGE 0 

0 

Each overlay that is to reside in extended memory must start on one of the 

4K word page boundaries. The linker automatically rounds up the size of 
each segment to achieve this. The linker thereby restricts vou to a region 
reserved for the root, and a maximum of seven virtual overlay regions, each 

starting on a page boundary. If any of these segments extends beyond a 4K 
word boundary, then one fewer virtual overlay regions is available. For 
example, if the root is 5K words long, then the static region uses the 
addresses referenced by APRs 0 and 1. Only six virtual overlay regions will 

remain, those referenced by APRs 2 through 7. 

11.4.2.2 Physical Address Space — When LINK creates the load module 
for a program that has overlays in extended memory, it defines how each 

overlay will be mapped to extended memory during run time. LINK handles 
extended memory overlays differently fram low memory overlays. Figures 

11-9 and 11—10 compare the differences. 
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Figure 11-9 shows the physical address space of a program that has low 

memory overlays. Overlay segments share each region, and each is read in 

from an auxiliary mass storage volume when called. 

Figure 11-9: Physical Address Space for Program with Low 

Memory Overlays 
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Figure 11-10: Virtual and Physical Address Space 
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In Figure 11-10, the diagram on the left shows the program virtual address 
space (6 to 177777). The diagram on the right shows the physical address 
space. In the program virtual address space, there is only one overlay 
region, and it starts on a 4K word boundary (APR 1 references this region). 
The regions of address space that will map tc extended memory are called 
virtual overlay regions. Notice the arrows that point from the virtual over- 
lay region to a number of overlay segments that appear on the right. 

The overlay segments in the virtual overlay region shown use the space 
specified by APR 1 (20000 to 37777), but they occupy contiguous areas of 
extended memory, called partitions. At run time, overlay segments 1 
through 4, once called, are concurrently resident in extended memory, and 
no further disk I/O is done to access these segments. 

11.4.2.3 Virtual and Privileged Jobs — The amount of virtual address 
space available to your program depeiids on the type of program you are 
running. Background, foreground, and system jobs can fall into two cate- 
gories: virtual and privileged. 

Linker (LINK) 

a 
i



Virtual jobs can use all 32K words of the virtual address space, but they can- 

not directly access the I/O page, the monitor, the vectors, or other jobs. 

Uniess you need to access these protected areas of memory, make your jobs 

virtual by setting bit 10 of the JSW. | 

Privileged jobs also have 32K words of virtual addressing space, but by 

default, the protected areas (monitor, I/O page, vectors, and so on) are part of 

this addressing space. Just as you may lose access to protected areas if you 

implement your own extended memory mapping, you may lose access to the 

monitor and I/O nage if you use extended memory overlays with a 

privileged job. 

Virtual and privileged jobs can map to extended memory. You can use 

extended memory overlays with any type of virtual job (foreground, system, 

- background) and with background privileged jobs. You cannot use extended 

memory overlays with privileged foreground and system jobs. 

See the RT-11 Software Support Manual for more details on virtual and 

privileged jobs, and see the RT-11 Programmer's Reference Manual for 

instructions on how to make a job virtual. 

11.4.2.4 Extended Memory Overlay Option (/V:n[:m]) — Use the /V option 

to describe your program’s structure in terms of virtual overlay regions 

(areas of virtual address space) and partitions (areas of physical address 

space). The argument, n, represents a virtual overlay region, and m repre- 

sents a partition. As you specify successive extended memory overlay seg- 

ments in the command string, make sure that the n and m in the /V:n|:m] 

notation are in ascending order. The following examples show how to use 

the /V:n[:m] option. 

In the first example, program PROG has four segments to be mapped to 

extended memory. The four segments are named SEG1, SEG2, SEG3, and 

SEG4. 

+R LINK 
KF ROG=PROG// 
KSEGI/V31 
KSEG2/V51 
XSEG3/Vi1 
KSEG4/V31// 

These segments map to extended memory exactly as Figure 11-10 shows. 

Notice how each segment fits into its own partition in extended memory. 

Because each segment fits into its own partition, no storage volume access is 

necessary to change (or swap) segments once they have been read in. 

NOTE 

The /V:n[:m] option works differently from the /O:n option. 

If /O:n were used in the previous example, the four seg- 

ments would share the same physical locations, obviously 

requiring storage volume I/O as each segment is called. 

With /V:n[:m], each segment from the previous example 
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occupies a unique area in extended memory, and no mass 
storage I/O is necessary after each segment is called. 

The next example places the same four segments into virtual overlay 
regions 1 and 2. Although the program in this example uses two virtual 
overlay regions at run time, the segments will reside in memory the same as 
the segments shown in Figure 11-10. The virtual address space will be dif- 
ferent for this example, however (see Figure 11-11). SEG1 and SEG2 use 
APR 1 (20000 to 37777), while SEG3 and SEG4 use APR 2 (40000 to 57777). 

eR LINK 
XFROG=FROG// 
KSEGI/Vi1 
KSEG2/V31 

¢ HSEGZ/Vi2 
KSEG4/V32// 

Figure 11-11: Virtual and Physical Address Space 
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The argument, m in /V:n[:m], represents the partition in extended memory 
for the overlay segment. If you use m, segments can share the same parti- 

tion in extended memory. That is, a segment, when called by your program, 

can be read in from auxiliary storage, thus overlaying the segment that cur- 
rently nanwnina ¢hn aama nartitian tha 

Y¥ YVLCUPLICS LIS Sallie VaLlviviull, VLLLULED, ULL 

program requires auxiliary storage for I/O during run time, as does a pro- 
gram with low memory overlays. 

Wha a mma : 1 When segments share partitions 

LINK makes each partition the size of the largest segment it must accom- 
modate. The following example generates the overlay structure shown in 
Figure 11-12. 

+R LINK 
*XPROG=PROG// 
¥SEGI/V21¢1 
XSEG2/Vi1s1 
XSEG3/Vi2 
X¥SEG4/V32 
KSEGS/Vi251 
K¥SEG6/Vi2°1// 

Figure 11-12: Extended Memory Partitions That Contain Sharing 

Segments 
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Notice in the specifications above that there are four segments specified for 
virtual overlay region 2, and that two segments share partition 1. The m 
value in /V:n:m groups segments in a region. The only reason to use the 
argument m is to create a partition that contains two or more segments. As 
shown in the previous example, the m argument is specified in ascending 
order within each virtual overlay region. This means you can renumber m 
from 1 for each virtual overlay region. 

If you specify four segments for the same virtual overlay region, as in 
Example 1 below, the result is the same as if you specified Example 2. 
Because two segments are not specified to share the same partition, the par- 
tition order is as Example 2 shows. 

Example 1 

¥SEGI/V31 
¥SEG2/V21 
KSEG3/V21 
¥SEG4/Vi1 

Example 2 

KSEG1/V2131 
¥SEG2/Vi1t2 
¥SEG3/V2133 
RSEG4/V2134 

11.4.2.5 Combining Low Memory Overlays with Extended Memory Over- 
lays — You can combine low memory overlays and extended memory over- 
lays in the same program structure. If you do so, however, each low memory 
overlay region you use makes your remaining virtual address space smaller. 

It is important to note that as you combine low memory overlays with 
extended memory overlays, you must list your regions in ascending order, 
Whether or not one is a low memory overlay region and the next is a virtuai 

region. That is, if the first overlay region is a low memory overlay region, 
specify it as region 1. If the next region is a virtual region, specify it as 
region 2 2. Note that you mueat specify Ioxu xy memory overlays before extended 

memory overlays. 

The following example creates a low memory overlay region and a virtual 
overlay region above it. 

*R LINK 
*PROG=FROG 

¥SEG1/071 
¥SEG2/031 
NSEGS/Vi2 

¥SEG4/V32 
KSEGS/Vi251 
XSEGS/Vi211 
ESEG7/VI2¢4 
KSEGS/Vi2t2 
¥SEGO/Vi2I2 
KSEGLO/VI3 
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Figure 11-13 shows how low memory and extended memory might appear if 
the program from the previous example were loaded. 

Figure 11-13: Memory Diagram Showing Low Memory and 
Extended Memory Overlays 
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11.4.3 Load Map 

Figure 11-14 shows a sample load map for PROG.SAV, whose overlay struc- 
ture is defined below. 

xXPROG» PROG=MOD0// 

*MOD1/031 
*MOD2/031 
¥MODS/Vi2 
KMOD4/ViS// 

ABSOLUTE SECTION 
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Figure 11-14: Load Map for Program with Unmapped and Virtual 
Overlays 

1 RT-i11 LINK V066.01 Load Mar Thu O8-Nov-79 147317126 

2 PROG .SAV Title: »MAIN. Ident? VO1.00 
3 

4 Section Addr Size Global Value Global Value Globsl Value 
5 

6 + ABS. 000060 0010060 (RWsIsGERL»sABSsOVR) 

7 $OHANT 001000 600252 (RW,I>GBLy»yRELsCON) 

8 $OVRHY 06100060 $O0VRH 001004 VSREAD 0601034 
9 YVé€DONE 601046 $V0FS5 001234 #sV0F4 001236 
10 $V0F1 001244 $VIFS 001250 

11 $OTABL 001252 000114 CRWsDsGRL REL» OVR> 

12 0013466 000410 (RWsTyLCL»sREL»>CON) 

13 MAIN 601776 000070 (Rule TeL Cle REL» CON) 

14 START 001776 RETI 902010 RET? 002014 
15 LIMIT 002024 

16 LML4 002066 000026 (RWyI+GRL*sRELsCON) 

17 MSGL 002066 

18 LMLS 002114 000026 (RW, IsGERL+REL»CON) 

19 MSGL?2 OO2114 

20 Segment size = 002142 = 541. words 

21 

22 Overlay region 000001 Segment 000001 

23 LML2 002144 000032 (Ruy Tet CLs REL» CON) 

24 STARTI@® 602144 

25 Sesment size = 000032 = 13. words 

26 

27 Overlay resion QO00001 Sedment co0002 

28 LML3 002144 000036 CRWeTsLCOL»REL» CON) 

29 START2@ 092144 

30 Segment size = 600034 = 15, words 

31 
32 nome es ak ee nt tne ts tt me ee ee me me ee ree ne ne ee ee ne ee ee me eer ee ee ee ree ree ce ae ee ee a ee ee ee ee nee ee et ee ee 

33 

34 Virtual overlay redion 600002 

BR tm rrr eee 

36 

37 Partition 000001 Sesment 000003 

38 LML?7 020002 000034 CRWsT»LCLsREL»CON) 

39 STARTS 020002 

40 LMLS 0200346 006042 CRW:IT+GRLy REL» CON) 

41 MSGL3 020015 RETA 0200506 

42 Segment size = 060076 = 31. words 

43 

44 Virtusl overlay region 000003 

450 rr rrr ren 

46 

47 Fartition 000002 Sedmernt 000004 

48 LML? 040002 000076 (RWsTyGRLyREL»y CON) 

49 MSGL9 @ 040002 

50 segment size = 9000076 = Sil. words 

51 

52 

53 Transfer address = 0017765 High limit = 902260 = 576. words 

54 

55 

56 Virtual high limit = 040076 = 8223. waordss mext free address = 060000 

57 

58 

59 Extended memory reauired = 000200 = 64, words 

Table 11-9 gives a line-by-line description of the load map above. This table 
makes references only to those portions of the load map that are unique to 
overlaid programs. For details on other parts of the load map, see Section 

rt 

. 11.3.4. 
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Table 11-9: Line-by-Line Sample Load Map Description 

Line_ | Description 

7-10 $OHAND p-sect. This is the overlay handler for overlays in both low and extended 
memory. 

11 $OTABL p-sect. This program section contains tables of data used by the overlay 
handler. 

12 Blank p-sect. The load map for overlaid programs lists the blank p-sect, when pre- 
sent, after the $SOHAND and $OTABL p-sects. 

20 Contains data about the size of the program’s root. The sections of the load map 
that follow provide information on the part of the program that is overlaid. 

22 Header for overlay region 1, segment 1. (Low memory overlay region.) 

23-24 | LML2 p-sect. This is the only p-sect in segment 1. Notice in line 24 the @ charac- 
ter next to the global START2. This character indicates that its associated global 
is accessed through data contained in the overlay table p-sect, $OTABL, which is 

in the root. 

25 Contains data on the size of segment 1. 

32 Delineates the portion of the load map devoted to low memory from the portion 

devoted to extended memory. 

34 Header for virtual overlay region 2. Note that overlay regions are numbered in 
ascending order, whether in low or extended memory. 

37 Header for partition 1, segment 3. | 

41 Notice the absence of the @ character for the globals in p-sect LML6. This 
indicates that LML6 is not called outside segment 3. 

42 Contains data on the size of overlay segment 3. 

44 Header for virtual overlay region 3. 

47 Header for partition 2, segment 4. 

50 Contains data on the size of segment 4. Notice that segments 3 and 4 have the 
same length. LINK automatically rounds up the size of virtual overlay segments 
to multiples of 32 (decimal) words (or 100 octal bytes). LINK adds an overlay seg- 
ment number word to the segment size number (the number 000076 that follows 

040002 in line 48) to give the actual segment size. 

53 Transfer address and high limit. The transfer address is the start address of the 
program. The high limit is the last low memory address used by the root and 

unmapped overlays. 

56 Virtual high limit. Indicates the last virtual address used by the part of the pro- 
gram in extended memory. The next free address is the address of the next page 

not in use by the program. 

59 Indicates the amount of extended memory required by the program. Make sure 
you check this figure to ensure you have adequate space for your program at run- 

time. 

Figure 11-15 shows the extended memory overlay handler. 

Linker (LINK) 11-37



Figure 11-15: Extended Memory Overlay Handler 

»~SBTTL THE RUN-TIME OVERLAY HANDLER 

+>
 

THE FOLLOWING CODE IS INCLUDED IN THE USER’S PROGRAM BY THe 
LINKER WHENEVER LOw MEMORY OVERLAYS ARE REQJESTED BY THE USER. 
THE RUN-TIME LOW MEMORY OVERLAY HAWDLER IS CALLED BY A DUMMY 
SUBROUTINE OF THE FOLLOWING FORM: 

JSR R5,S0OVRH sCALL T3 COMIN CODE FOR LOW MEMORY OVERLAYS 
« 40RD <OVERLAY # *6> 7% OF DESIRED SEGMENT 
«WORD <ENTRY ADDR>D ACTUAL CORE ADOR (VIRTUAL ADDR) 

ONE OOAMY ROUTINE OF THE ABOVE FORM IS STORES IN THE RESIDENT PORTION 
OF THE OSER“S PROGRAM FOR EACH SNTRY POINT TO A LOW MEMORY OVERLAY SEGMENT. 
ALL REFERENCES TO THE ENTRY POINT ARE MODIFIED °¥ THE LINKER TO BE 
REFERENCES TO THE APPROPRIATE DUMMY KIJUTINE. SACH OVERLAY SEGMENT 
IS CALLED INTO CORE AS A UNIT AND MIST BE CINTIGUOUS IN CORE. AN 
OVERLAY SEGMENT MAY HAVE ANY NUMBER GF ENTRY POINTS, TO THE LIMITS 
OF CORE MEMORY... UALY ONE SEGMENT AP A TIME MAY OCCUPY AN OVERLAY REGION. 

IF OVERLAYS IN EXTENDED MEMORY ARE SPECIFIED, THE FOLLOWING DUMMY SUBROUTINE 
IS USED AS THE ENTRY POINT TO THE SXTENDED MEMORY OVERLAY HANDLER. 

JSa PC,SOVRAV PENTRY FOR /¥ CS¥TENDED MEMORY) OVERLAYS 
e WORD <OWERLAY #*6> 3# OF OSSIRED SEGMENT 
«WORD <VIRTUAL ENTRY ADDRESS> ;VIRTUAL ADDRESS OF SEGMENT 

ADDITIONAL DATA STRUCTURES IN THE EXTENDED 4EMORY OVERLAY HANDLER AND THE 
OVERLAY TABLE PERMIT USE OF EXTENJE) MEMORY. Onc REGION DEFFINITION 
BLOCK IS DEFINED IN THE HANDLER, AND XM EMT’S ARE ALSO INCLUDED. WINDOW 
DEFINITION BLOCKS FOR THE EXTENDED MEMORY PARIITIONS FOLLOW THE DUMMY 
SUBROUTINES IN THE OWERLAY TABLE. 

THERE 1S ONE WORD PPEFIXED TO EVERY OVERLAY REGION THAT IDENTIFIES THe 
SEGMENT CURRENTLY RESIDENT IN THAT JVERLAY REGION. ThIS WORD IS AN INDEX 
INTO THE OVERLAY TABLE, AND POIN?S AT THE OVERLAY SEGMENT INFORMATION. 

UNDEFINED GLOBALS IN THe OVERLAY HANDLER MUST SE NAMED “SOYDF1" TO 
"SOVOFn" SUCH THAT A PANGE CHECK MAY 3E DONE BY LINK TO DETERMINE IF 
THE UNDEFINED GLOBAL NAME IS FROM THE OVERLAY GANDLER. A CHECK IS 
DONE ON THE eRADSO CHARACTERS "SOV", AND THEN A RANGE CHECK 1S DONE ON 
THE eRADSO CHARATFRS “DF1" TO “DFo". THESE sLISAL SYMBOLS DO NOT APPEAR 
ON LINK MAPS, SINCE THEIR VALUE IS NOT KNOWN UNTILL AFTER THE MAP HAS BEEN 
PRINTED. CURRENTLY SOVDF1 TO SOVDFS ARE IN JSc. 

GLOBAL SYMBOLS WSREAD, AWD VSDONE ARE JSEPULL WHEN CEBUSSING 
OVERLAID PROGRAMS. 

VSREAD:: WILL APPEAR IN THE LINK MAP, AND LOCAZES THE .READW 
STATEMENT IN THE OVERLAY HANDLER. 

VSDONES: WILL APPEAR IN THE LINK MAP, AND LOCATES THE FIRST 
TESTRUCTION AFTER THE eREADA [WN THE OFERLAY HANDLER. 
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eMCALL .WDBDE, ~KD8)F,.PRI aT, eCRAW, EXIT, READ, ee ¥1ee 
osVlew 7V1 FIRMAT 
«WOBDF 7DEF INE WOP OFFSETS 
eRDEDF 7DEFINE KDB UFFSETS 

eSBITL OVERLAY HANDLER CODE 

ePSECT SOHAND, GBL 

eENA3L GEL 
eENABL LS5 

+ 

THERE ARE TWO EN@xY POINTS TO THE OVENLAY HANDLER: SUVRGV FOR /V 
(EXTENDED MFMORY) OVERLAYS, AND SOVR4 FUR 4/3 (LON AEMCKY) OVERLAYS. 
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SOVRAVs SLac (PC)+ oSer f/W¥ OVERLAY e2eTRY SWITCH 
1$: 2 NORD Q 2=0 IF 40 3 =L IF /¥ OVERLAY ENTRY 
SOVRH2: MOV RO,-(SP) 2/0 OVERLAY EiTRY POINT 

woV R1,-(SP) ZSAVE REGISTEAS 

MOV Rég~ (SF) 

288 
BR T$ sFIRST CALL ONLY * * * 

; MOV @R5-R1 2PICK UP OVERLAY NUM6EK 
ADD #SOVTAB-6,R1 ZCALC TABLE ADDR 

MO¥ CR1)+,R2 PGET FIRST ARS. GF OVERLAY StG. ENTFY 
TST 15 41S THIS /V¥ ENTRY? 
BNE é$ SIF NOT EQUAL 9 THEN ¥ES 

3$% CMP CR5)+,@h2 71S OVERLAY ALREADY RESIDENT? 
a£Q 4$ VES, aRANCe TO IT 

et 
> THE .READW AnGUMENTS ARE AS FOLLOWS: 
> CHANNEL NUMBER, CORE ADDRESS, LENSTH TO SEAS, RELATIVE sLOCK ON DISK. 
+ THESE ARE USED IN SEVERSE ORDER FROM THAT SPECIFIED IN THE CALL. 

f 

VSREADSS-READW 17,22,@21,(81)+ ZREAD FROM OVERLAY FILE 
VSDONEs38CS 3$ 
4$3 MOV (SP)+,R2 PRESTIRS USERS ISGISTERS 

40V (SP)4,R1 

MOV (SF) +,R0 

MOW @R5, 85 EGET ENTRY ADIRESS 
CLK 1$ 7CLZAR /V FLAS 

RTS K5 ZENTER OVERLAY ROUTINE Aat SESTORS JSSR°S R5 

55: eMTt 376 SYSTEM ERROR 19 COVERLAY I[/0) 

eBYTE 0,373 

6$3 4O¥ R1l,-(SP) SAVE Rl OW STACK 
MOV 20R1),R1 sGST #ORv LENSTH 

ASR a1 ZAND CONVERT TO The WUMBER 
ASR x1 sOF 32. wURD 

AS& R1 3(€40 JCTAL) 

ASK R1 FBLICKS FOR T4E LENGTH 
ASR R1 3TO AAP 
MOV Rl, W NLEN(R2) gSET LENGTH TJ «A? 

7* 

3 IN A REGION, RESIDENT PARTITIONS WITH THE SAM® BASE ADDRESS USE DIFFERENT 
3 WOB’S. ONLY ONE OF THES® WInxDOWS IS PRESENT AT ANY TIME. A CRAW MUST BE DONE 
3 TO MAKE SURE THE WINDGwW BEING HAPPED IS THERE NOW. THE MAP IS DONE 
3 BECAUSE THE WS.MAP BIT 1S SET IN THES D8. 
3 

oCRAW RAREA,R2 sCREATE WINCOM AND MAP IT (WS.MAP BIT SET) 
MOV (SP)+,R1 FRESTIRE R1 

MOV WeNBAS(CR2),R2 >GET CORE ADDR OF OVERLAY 

BCC 3$ 3C=0 THE CRAW AND AAS APE OR 

BR 35 3C=1 DRINT ERIOR MESSAGE 

183 MoV #11501,25 pRESTIRE SWITCH INSTR (HOV @25,81) 
40¥ SVDF1,F1 START ADDR FOR CLEAR OPixATION 

8S: CMP R1,$V0F2 SARE WE DONE? 
BAIS 25 3A1IS -> DONE, OR WO /O OVERLAYS 
CLE CRK1) + CLEAR ALL LOM 4EM4GRY¥ OVERLAY SEGIONS 
BR 6$ 

9583 HOV #MSG2,E0 ZOTHERAISE ERROR 
ePRKINT FAD PRINT MESSAGE 
eEXIT ganDd EXIT 

eOSABL LSB 

eSBITL IMPURE AREA 

eENABL LC 
eNLIST SEX 
MSG2: eASCIZ /VHANOL-F-Window error/ . 
LIST BEX (continued on next page) 
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oEVEN 

AREA: WORD 0,0 ZGMT AREA BLOCK FOR .CRAW 

SVDF533 .WORD SOVOFS ,POQINTER Tu WIRD AFTER wWDe’S IN OVERLAY 1TAPLE 
$VOF4s3 .WORD SOVDE4 7POIWIES TO START UF #DRB°S IN GVERLAY TABLE 

RGADRS -WORD 0 3TARES WORD REGION CEFINITION SLOCK 
RSSIZ: WORD SOVDF3,0 7SUVE73 -> SET 3Y LINK = SIZE OF #2810N 

SVDFIsS3 .&OkD SOVOF1 sHIisa ADK ROIT SEGMENT + 2 (NXT AVAIL) 
SVDF2:3 «WORD SOVDF2 e413 ADDR /O OVERLAYS + 2 (NXT AWAiL) 

eSBITL SOVTAP OVERLAY TASLE 

tf 

2 OVERLAY TASLE STRUCTURE: 

, 
+ LOC 64 -> SOVTASSs 
3 eWOPD <CORE ADDR, <RELATIVE BLK>,<wWORD COUKT> /9 OVERLAYS 
3 L3C 66 => - WOFD <HDB ADDED CRFLATIVE BLK>,<WORD COUNTS /@ OVERLAYS 
; DUMMY SUBROUTINES FO2 ALL OVERLAY SEGKENTS 
3 S¥DF4 -> WINDOW DEFINITION SLOCKS FOR EXTENDED MEMORY OVERLAYS (/¥) 
7 S$YDF5 -> WORD AFTER THE END Of TAF AINDOW JFFINITION sLOCKS (/¥) 

+ 

ePSECT SOTABLs,D,C38L,0UR 

SOVTABs 

eEND 

11.5 Option Descriptions 

11-40 

Full descriptions of the options summarized in Table 11-6 follow in alphabe- 
tical order. 

11.5.1 Alphabetical Option (/A) 

The /A option lists global symbols in program sections in alphabetical order. 

11.5.2 Bottom Address Option (/B:n) 

The /B:n option supplies the lowest address to be used by the relocatable 
code in the load module. The argument, n, is a six-digit unsigned octal num- 
haw that Annan than hattaw addwuaan af 4a rawACeVA re hain ~ linl-nAa Tr Trea. aA 

MCL FLLAL UOTLLIOYD F110 VMVUULEVULILA QUULODSYS Vi L11O pti Vet Aili sO 111s £Li1NOCU. Li yyvu uy 

not supply a value for n, the linker prints 

?LINK-F-/B No value 

Retype the command line, supplying an even octal value. 

When you do not specify /B, the linker positions the load module so that the 
lowest address is location 1000 (octal). If the ASECT size is greater than 
1000, the size of ASECT is used. 

If you supply more than one /B option during the creation of a load module, 
the linker uses the first /B option specification. /B is illegal when you are 
linking to a high address (/H). The /B option is also illegal with foreground 
links. These foreground modules are always linked to a bottom address of 
TNND (aotalh 
LVYVVY LUUUCaIS). 
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The bottom value must be an unsigned, even, octal number. If the value is 

odd, the ?2LINK-F-/B odd-value error message prints. Reenter the command 
string specifying an unsigned, even, octal number as the argument to the /B 
option. 

11.5.3 Continue Option (/C) or (//) 

The continue option (/C) lets you type additional lines of command string 
4. MN wdc pt AL nD AL AL newer wnt linn ae aA mawnnnt it An aah 

aL nput. Use tné /U Option at whe 6na O1 tne CUrTENt sine ana repear it On Siio- 

sequent command lines as often as necessary to specify all the input modu- 
les in your program. Do not enter a /C option on the last line of input. 

The following command indicates that input is to be continued on the next 
line; the linker prints an asterisk. 

XOUTPUT sLE3=INPUT/C 

x 

An alternate way to enter additional lines of input is to use the // option on 
the first line. The linker continues to accept lines of input until it encounters 
another // option, which can be either on a line with input file specifications, 
or on a line by itself. The advantage of using the // option instead of the /C 

option is that you do not have to type the // option on each continuation line. 
This example shows how the linker itself is linked: 

KLINE s LINK = TNO SWS 7 

KLIN A ZOST 
KLINK2S/O3 1 
LINKS /O3 1 
XLINK4/03 1 
KLINKS/OS 1 
KLINKG6/O 81 
KLINK?Z/03 1 
ELINKEM/O¢ 1/7 

You cannot use the /C option and the // option together in a link command 
sequence. That is, if you use // on the first line, you must use // to terminate 
input on the last line. If you use /C on the first line, use /C on all lines but the 
last. 

11.5.4 Extend Program Section Option (/E:n) 

The /E:n option allows you to extend a program section in the root to a spe- 
cific value. Type the /E:n option at the end of the first command line. After 
you have typed all input command lines, the linker prompts with: 

Extend section’? 

Respond with the name of the program section to be extended, followed by a 
carriage return. The resultant program section size is equal to or greater 
than the value you specify, depending on the space the object code requires. 
The value you specify must be an even byte value. Note that you can extend 

only one section. 
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The following example extends section CODE to 100 (octal) bytes. 

Xe TTIHLKOOL/E2100 

Extend section? CONE 

11.5.5 Default FORTRAN Library Option (/F) 

By indicating the /F option in the command line, you can link the FOR- 
TRAN library (FORLIB.OBJ on the system device SY:) with the other object 
modules you specify. You do not need to specify FORLIB explicitly. For 
example: 

XFILEsLP3=AR/SF 

The object module AB.OBJ from DK: and the required routines from the 
FORTRAN library SY:FORLIB.OBJ are linked together to form a load mod- 
ule called FILE.SAV. 

The linker automatically searches a default system library, 
SY:SYSLIB.OBJ. The library normally includes the modules that compose 
FORLIB. The /F option is provided only for compatibility with other ver- 
sions of RT—11. You should not have to use /F. 

notallatian wetom Ooneratinn Oude far dataile an cam See the RT—-11 Installation and System Generation Guide for details on com- 

bining SYSLIB and FORLIB library files. 

11.5.6 Directory Buffer Size Option (/G) 

When you are using modules for your program that are from a multiple defi- 
nition library, LINK has to store that library’s directory in an internal buf- 
fer. Occasionally, this buffer area is too small to contain an entire directory, 
in which case LINK is unable to process those modules. The /G option 
instructs LINK to adiust. the size of its directory buffer to accommodate the 
largest directory size of the multiple definition libraries you are using. You 
should use /G only when required because it slows down linking time. Use it 
only after an attempt to link your program failed because the buffer was too 

small. When a link failure of this sort occurs, LINK prints the message 
?LINK-F-Library EPT too big, increase buffer with /G. 

11.5.7 Highest Address Option (/H:n) 

The /H:n option allows you to specify the top (highest) address to be used by 
the relocatabie code in the ioad moduie. The argument n represents an 
unsigned, even, octal number. If you do not specify n, the linker prints: 

?LINK-F-/H mo value 

Retype the command, supplying an even octal number to be used as the 
value. 
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If you specify an odd value, the linker responds with: 

PLINK-F-/H odd value 

Retype the command, supplying an even octal number. 

If the value is not large enough to accommodate the relocatable code, the 
linker prints: 

?PLINK-F-/H value too low 

The /H option cannot be used with the /R or /Y or /B options. 

NOTE 

Be careful when you use the /H option. Most RT-11 pro- 
grams use the free memory above the relocatable code as a 
dynamic working area for I/O buffers, device handlers, 
symbol tables, etc. The size of this area differs according to 
the memory configuration. Programs linked to a specific 
high address might not run in a system with less physical 
memory because there is less free memory. 

11.5.8 Include Option (/l) 

The /I option lets you take global symbols from any library and include them 
in the linking process even when they are not needed to resolve globals. This 
provides a method for forcing modules that are not called by other modules 
to be loaded from the library. All modules that you specify with /I go into the 
root. When you specify the /I option, the linker prints: 

Reply with the list of global symbols to be included in the load module; type 
a carriage return to enter each symbol in the list. A carriage return alone 
terminates the list of symbols. 

The following example includes the global $SHORT in the load module: 

XSCCA=RK13SCCA/I 

Library search? #SHORT <RET> 
Library search? <RET> 

11.5.9 Memory Size Option (/K:n) 

The /K:n option lets you insert a value into word 56 of block 0 of the image 
file. The argument n represents the number of 1K blocks of memory 
required by the program; n is an integer in the range 1-28. You cannot use 
the /K option with the /R option. The /K:n option is provided mainly for com- 
patibility with the RSTS operating system. You should not need to use it 
with RT—11. 
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11.5.10 LDA Format Option (/L) 

The /L option produces an output file in LDA format instead of memory 
image format. The LDA format file can be output to any device including 
those that are not block-replaceable, such as paper tape or cassette. It is use- 
ful for files that are to be loaded with the Absolute Loader. The default file 
type .LDA is assigned when you use the /L option. You cannot use the /L 
option with the LM overlay option (/O), the foreground link option (/R), or 
the XM overlay option (/V). The following example links files IN and IN2 on 
device DK: and outputs an LDA format file OUT.LDA to the cassette and a 
load map to the line printer. 

KCTS OUTsLF3=INy INZ/L 

11.5.11 Modify Stack Address Option (/M[:n]) 

The stack address, location 42, is the address that contains the initial value 

for the stack pointer. The /M option lets you specify the stack address. If you 
use the /R:n option (foreground link) with /M, LINK ignores the value on 
/Rn. The argument n is an even, unsigned, six-digit, octal number that 
defines the stack address. After all input lines have been typed, the linker 
prints the following message if you have not specified a value for n: 

Steck symbol? 

In this case, specify the global symbol whose value is the stack address and 

follow with a carriage return. You must not specify a number. If you specify 
a nonexistent symbol, an error message prints and the stack address is set to 

the system default (1000 for SAV files) or to the bottom address if you used 
/B. If the program’s absolute section extends beyond location 1000, the 
default stack space starts after the largest .ASECT allocation of memory. 

Direct assignment (with .ASECT) of the stack address within the program 
1d Ft 

ye 20.3 sat os s- 

2=42 

*WORD INITSP #INITIAL STACK SYMBOL VALUE 

»PSECT FRETURN TO FREVIOUS SECTION 

The following example modifies the stack address. 

XOUTPUT=INEUT/M 

Stack symbol? BEG <RET= 

11.5.12 Low Memory Overlay Option (/O:n) 

The /O option segments the load module so that the entire program is not 
memory resident at one time. This lets you execute programs that are larger 
than the available memory. The argument n is an unsigned octal number 
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(up to six digits in length) specifying the overlay region to which the module 
is assigned. The /O option must follow (on the same line) the specification of 
the object modules to which it applies, and only one overlay region can be 
specified on a command line. Overlay regions cannot be specified on the first 
command line; that is reserved for the root segment. You must use /C or // for 

continuation. 

You specify co-resident overlay routines (a group of subroutines that occupy 

the overlay region and segment at the same time) as follows: 

XORJA,OBJB,OBIC/O21/C 

xXOBJIDsOBJE/O32/C 
¢ 

+ 

* 

All modules that the linker encounters until the next /O option will be co- 

resident overlay routines. If you specify, at a later time, the /O option with 

the same value you used previously (same overlay region), then the linker 

opens up the corresponding overlay area for a new group of subroutines. 

This group occupies the same locations in memory as the first group, but it is 

never needed at the same time as the previous group. The following com- 

mands to the linker make R and S occupy the same memory as T (but at dif- 

ferent times): 

¥MAINe LFS =ROOT/C 
KReS/O24/70 

KT/O34 

The following example establishes two overlay regions. 

XOUTFUT s LP? =INFUT// 
xXOBRSA/O21 
xXORJB/O31 
XORJC/032 
*XORID/O32 
x// 

You must specify overlays in ascending order by region number. For 

example: 

KA=A/C 

€E/G22/C 
KC/O24/C 
an/O731/C 
KG/Oi2 

The following overlay specification is invalid since the overlay regions are 

not given in ascending numerical order. An error message prints in each 

case, and the overlay option immediately preceding the message is ignored. 

KX=LIBRO// 

KLIBRI/O71 

XLIBR2/070 

?LINK-W-/0 or /V ortion errors re-enter line 

x 

Linker (LINK) 11-45



11-46 

In the above example, the overlay line immediately preceding the error mes- 
sage is ignored, and should be re-entered with an overlay region number 
greater than or equal to one. 

11.5.13 Library List Size Option (/P:n) 

The /P:n option lets you change the amount of space allocated for the library 
routine list. Normally, the default value allows enough space for your needs. 
It reserves space for approximately 170 unique library routines, which is the 
equivalent of specifying /P:170. (decimal) or /P:252 (octal). See the RT_11 
Installation and System Generation Guide for details on customizing this 
default number for the library routine list. 

The error message ?LINK-F-Library list overflow, increase size with /P 
indicates that you need to allocate more space for the library routine list. 
You must relink the program that makes use of the library routines. Use the 
/P:n option and supply a value for n that is greater than 170. 

You can use the /P:n option to correct for symbol table overflow. Specify a 
value for n that is less than 170. This reduces the space used by the library 
routine list and increases the space allocated for the symbol table. If the 
value you choose is too small, the ?LINK-F-Library list overflow, increase 
size with /P message prints. In the following command, the amount of space 
for the library routine list is increased to 300 (decimal). 

¥SCCA=RK1SSCCA/FI300. 

11.5.14 Absolute Base Address Option (/Q) 

The /Q option lets you specify the absolute base addresses of up to eight p- 
sects in your program. This option is particularly handy if you are preparing 
your program sections in Absolute Loading format for placement in ROM 
storage. When you use this option in the first command line, the linker 
prompts you for the p-sect names and load addresses. The p-sect name must 
be six characters or less, and the load address must be an even octal number. 
Terminate each line with a carriage return. If you enter only a carriage 
return in response to any of the prompts, LINK ceases prompting. 

If you use /E, /Y, or /U with /Q, LINK processes those options before it proc- 
esses /Q. 

When you use the /Q option, observe the following restrictions: 

s inter only even addresses. If you enter an odd address, no address, or 
invalid characters, LINK prints an error message and then prompts you 
again for the p-sect and load address. 

@ /Q is invalid with /H or /R. These options are mutually exclusive. 

@e LINK moves your p-sects up to the specified address; moving down might 
watt olden wMansttsEAS Anan ee T TRYTZ 

destroy code. If your address requir €s code to be moved down, LIUVA 
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prints an error message, ignores the p-sect for which you have specified a 
load address, and continues. 

The following example specifies the load addresses for three p-sects. 

XFILEsTTi=FILEsFILEL/Q/1L 

Load SectioniAddress? FSECTIt1000 <RET> 

Load SectiontAddress? FSECT3:4000 <RET= 

Load SectioniAddress? FSECT272500 <RET: 

Load SectiontiAddress? <RET > 

11.5.15 REL Format Option (/R[:n]) 

The /R[:n] option produces an output file in REL format for use as a fore- 
ground job with the FB or XM monitor. You cannot use .REL files under the 
SJ monitor. The /R option assigns the default file type .REL to the output 
file. The optional argument n represents the amount of stack space to allo- 
cate for the foreground job; it must be an even, octal number. The default 
value is 128 (decimal) bytes of stack space. If you also use the /M option, the 

value or global symbol associated with it overrides the /R value. 

The following command links files FILEI.OBJ and NEXT.OBJ and stores 
the output on DT2: as FILEO.REL. It also prints a load map on the line 
printer. 

KNT2¢FILEQsLP?=FILET sNEXT/RY 200 

You cannot use the /B, /H, or /L option with /R since a foreground REL job 
has a temporary bottom address of 1000 and is always relocated by FRUN. 
An error message prints if you attempt this. The /V and /K options are also 
illegal with /R. 

11.5.16 Symbol Table Option (/S) 

The /S option instructs the linker to allow the largest possible memory area 
for its symbol table at the expense of input and output buffer space. Because 
this makes the linking process slower, you should use the /S option only if an 
attempt to link a program failed because of symbol table overflow. When you 
use /S, do not specify a symbol table file or a map in the command string. 

11.5.17 Transfer Address Option (/T[:n]) 

The transfer address is the address at which a program starts when you 
initiate execution with an R, RUN, SRUN (GET, START), or FRUN com- 

mand. It prints on the last line of the load map. The /T option lets you specify 
the start address of the load module. The argument n is a six-digit unsigned 
octal number that defines the transfer address. If you do not specify n the fol- 
lowing message prints: 

Transfer syumbal? 
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In this case, specify the global symbol whose value is the transfer address of 
the load module. Terminate your response with a carriage return. You can- 
not specify a number in answer to this message. If you specify a nonexistent 

symbol, an error message prints and the transfer address is set to 1 so that 
the program traps immediately if you attempt to execute it. If the transfer 
address you specify is odd, the program does not start after loading and con- 

trol returns to the monitor. 

Direct assignment (.ASECT) of the transfer address within the program 
takes precedence over assignment with the /T option. The transfer address 
assigned with a /T option has precedence over that assigned with an .END 
assembly directive. To assign the transfer address within a MACRO pro- 
gram, use statements similar to these: 

+ASECT 
+=40 

«WORT STARTI $sSYMBOL VALUE FOR TRANSFER ADDRESS 

sFSECT RETURN TO FPREYIOUS SECTION 

START1: ° 
+ 

e 

or 

START2$ . sSECONDARY STARTING ADLIIRESS 
od 

»ENT START2 

The following example links the files LIBRO.OBJ and ODT.OBJ together 
and starts execution at ODT’s transfer address. 

KLEROGT »sLBROGUT=LIBROsODT/T/W// 

KLIBERL/GEL 

KLIBRS/OE4 

KLIERG/O 1 

RLiBRASUS 
KMLIBRS G24 

KLIBRA/OS 4 

KLEREMN SORES 4 
Transfer symbol? 0.07 

x 

11.5.18 Round Up Option (/U:n) 

The /U:n option rounds up the section you specify in the root so that the size 
of the root segment is a whole number multiple of the value. The argument 
nz must be a power of 2. When you specify the /U:n option, the linker 

prompts: 

Round section? 

Reply with the name of the program section to be rounded, foliowed by a car- 
riage return. The program section must be in the root segment. Note that 
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you can round only one program section. The following example rounds up 

section CHAR. 

KLKOO7 s TTi=L Koo? /UF 200 

Round section? CHAR 

If the program section you specify cannot be found, the linker prints ?LINK- 

W-Round section not found, and the linking process continues with no 

rounding. 

11.5.19 Extended Memory Overlay Option (/V:n[:m]) 

Use the /V option to create an extended memory overlay structure for your 
program. See Section 11.4.2 for a complete description of this option. 

If you use /V on the first command line, you enable special SSETTOP fea- 
tures provided by the XM monitor and special .LIMIT features. When used 
on the first line of the command string, this option allows virtual back- 

ground and foreground jobs to map a work area in extended memory with 
the SETTOP programmed request. Thus, your program does not need an 
extended memory overlay structure to make use of the XM .SETTOP fea- 
tures. See the RT-11 Programmer’s Reference Manual and the RT-11 Soft- 

ware Support Manual for more details on these features and extended 
memory. 

11.5.20 Map Width Option (/W) 

The /W option directs the linker to produce a wide load map listing. If you do 

not specify the /W option, the listing is wide enough for three Global Value 
columns (normal for paper with 80 columns). If you use the /W command, 

mlesenmc usios Lo FS cee 8 Ree szsrhian te aiwitsa an tava antlzarmn naco the listing is six columns wide, which is suitable for a 132-column page. 

11.5.21 Bitmap Inhibit Option (/X) 

The /X option instructs the linker not to output the bitmap if code is between 
360 and 377 inclusive. This option is provided for compatibility with the 

RSTS operating system. The bitmap is stored in locations 360-377 in block 0 
of the load module, and the linker normally stores the program memory 

usage bits in these eight words. Each bit represents one 256-word block of 

memory. This information is required by the R, RUN, and GET commands 

when loading the program; therefore, use care when you use this option. 

11.5.22 Boundary Option (/Y:n) 

The /Y:n option starts a specific program section in the root on a particular 

address boundary. Do not use this option with /H. The linker generates a 
whole number multiple of n, the value you specify, for the starting address 
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of the program section. The argument n must be a power of 2. The linker 
extends the size of the previous program section to accommodate the new 
starting address. When you have entered all the input lines, the linker 
prompts: 

Boundary section? 

Respond with the name of the program section whose starting address you 
are modifying. Terminate your response with a carriage return. Note that 
you can specify only one program section for this option. If the program sec- 
tion you specify cannot be found, the linker prints ?LINK-W-Boundary sec- 
tion not found, and the linking process continues. 

The RT-11 monitors have internal two-block overlays. The first overlay seg- 
ment, OVLYO, must start on a disk block boundary: 

KXETLAISI.SYS=BTSJI RMS» KMS J» TRESU/SYI1000 

Roundary Section? OVLYO 

11.5.23 Zero Option (/Z:n) 

The /Z:n option fills unused locations in the load module and places a specific 
value in these locations. The argument n represents that value. This option 
can be useful in eliminating random results that occur when the program 
references uninitialized memory by mistake. The system automatically 
zeroes unused locations. Use the /Z:n option only when you want to store a 
value other than zero in unused locations. You cannot use the R, RUN, 
FRUN, or GET commands to load into memory a load image block of fill 
characters. 

11.6 Linker Prompts 

Some of the linker operations prompt for more information, such as the 
names of specific global symbols or sections. The linker issues the prompt 
after you have entered all the input specifications, but before the actual 
linking begins. Table 11-10 shows the sequence in which the prompts occur. 

Table 11-10: Linker Prompting Sequence 

Prompt Option 

Transfer symbol? /T 

Stack symbol? iM 

Extend section? /Emn 

Boundary section? /Yn 

Round section? Un 

Load section:address? /Q 

Library search? AI 
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The library search and the load section prompts can accept more than one 
symbol and are terminated by a carriage return in response to the prompt. 

Note that if the command lines are in an indirect file and the linker encoun- 
ters an end-of-file before the prompting information has been supplied, the 
linker prints the prompt messages on the terminal. 

The following example shows how the linker prompts for information when 
you combine options. 

KLKOOL=LKOOL/T/M/E2 1L00/Y1400/Ui20/T/Q 

Transfer symbol? 0.00T 

Stack symbol? STZ 
Extend section? CHAR 

Boundary section? CODE 

Round section? STKSF 
Load sectionitaddress? MAIN? 100000 

Load sectioniaddress? <RET>= 

Library search? #SHORT 
Library search? “RET> 

x 
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Chapter 12 

Librarian (LIBR) 

The librarian utility program (LIBR) lets you create, update, modify, list, 
and maintain object library files. It also lets you create macro library files to 

A library file is a direct access file (a file that has a directory) that contains 
one or more modules of the same module type. The librarian organizes the 
library files so that the linker and MACRO-11 assembler can access them 
rapidly. Each library contains a library header, library directory (or global 
symbol table, or macro name table), and one or more object modules, or 
macro definitions. The object modules in a library file can be routines that 
are repeatedly used in a program, routines that are used by more than one 

program, or routines that are related and simply gathered together for con- 
venience. The contents of the library file are determined by your needs. An - 
example of a typical object library file is the default system library that the 
linker uses, SYSLIB.OBJ. An example of a macro library file is SYS- 
MAC.SML, which MACRO uses to process programmed requests. 

You access object modules in a library file from another program by making 
calls or references to their global symbols; you then link the object modules 

with the program that uses them, producing a single load module (see Chap- 
ter 11). 

Consult the RT—-11 Software Support Manual for more information on the 
internal data structure of a library file. 

12.1 Calling and Using LIBR 

To call the RT-11 librarian from the system device, respond to the dot (.) 
printed by the keyboard monitor by typing: 

RO LIBR “RET 

The Command String Interpreter prints an asterisk at the left margin of the 
console terminal when it is ready to accept a command line. Chapter 6, Com- 
mand String Interpreter, describes the general syntax of the command line 
LIBR accepts. 

Type two CTRL/C’s to halt the librarian at any time (or a single CTRL/C to 
halt the librarian when it is waiting for console terminal input) and return 
control to the monitor. To restart the librarian, type R LIBR or REENTER 
in response to the monitor’s dot. 

Section 12.2 explains how to use the librarian to create and maintain object 
libraries; Section 12.3 describes how to create macro libraries. 
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Specify the LIBR command string in the following general format: 

library-filespec[n],list-filespec[n] = input-filespecs/options 

where: 

library-filespec[n] represents the library file to be created or 
updated. The optional argument n represents the 
number of blocks to allocate for the output file 

list-filespec[n] represents a listing file for the library's s contents. 
The optional argument n represents the number 

of blocks to allocate for the listing file 

input-filespec represents the input object modules (you can spec- 
ify up to six input files); it can also represent a 
library file to be updated 

option represents an option from Table 12-1 

You specify devices and file names in the standard RT—11 command string 
syntax, with default file types for object libraries assigned as follows: 

Object File Default File Type 

List file: .LST 

Library output file: .OBJ 

Input file (library or module): OBJ 

If you do not specify a device, the default device (DK:) is assumed. 

Each input file consists of one or more object modules and is stored on a 
given device under a specific file name and file type. Once you insert an 
object module into a library file, you no longer reference the module by the 
name of the file of which it was a part; instead you reference it by its individ- 
uai moduie name. You assign this moduie name with the assembier with 
either a .TITLE statement in the assembly source program, or with the 
default name .MAIN. in the absence of a .TITLE statement or the sub- 

fan TADTD ANT stanaa Mh, fawn tha inna + Flan 
program name iOr Cc Usaaisc TOUUNES. 10s, ior example, vic input i1c 

FORT.OBJ can exist on DT2: and can contain an object module called ABC. 
Once you insert the module into a library file, reference only ABC (not 
FORT.OBJ). 

The input files normally do not contain main programs but rather sub- 
programs, functions, and subroutines. The library file must never contain a 
FORTRAN BLOCK DATA subprogram because there is no undefined global 
symbol to cause the linker to load it automatically. 
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12.2 Option Commands and Functions for Object Libraries 

You maintain object library files by using option commands. Functions that 

you can perform include object module deletion, insertion and replacement, 
library file creation, and listing of an object library file’s contents. 

Table 12~-1 summarizes the options available for you to use with RT-11 
LIBR for object libraries. The following sections, which are arranged alpha- 
betically by option, describe the options in greater detail. 

Table 12-1: LIBR Object Options 

Command 
Option | Line Section | Meaning 

/A first 12.2.1 Puts all globals in the directory, including all absolute 
global symbols. 

IC any 12.2.2 Command continuation; allows you to type the input 
but last specification on more than one line. 

ID first 12.2.5 Delete; deletes modules that you specify from a library 
file. 

/E first 12.2.6 Extract; extracts a module from a library and stores it in 

an OBJ file. 

IG first 12.2.6 Global deletion; deletes global symbols that you specify 
from the library directory. 

/N first 12.2.8 Names; includes the module names in the directory. 

/P first 12.2.9 P-sect names; includes the program section names in the 
directory. 

/R first 12.2.10 | Replace; replaces modules in a library file. This option 
must follow the file specification to which it applies. 

[U first 12.2.11 | Update; inserts and replaces modules in a library file. 
This option must follow the file specification to which it 
applies. 

/W first 12.2.12 | Indicates wide format for the listing file. 

IX first 12.2.13 | Allows multiple definitions of global entry points to 
appear in the library entry point table. 

/ first and 12.2.2 Command continuation; allows you to type the input 
last specification on more than one line. 

There is no option to indicate module insertion. If you do not specify an 
option, the librarian automatically inserts modules into the library file. 

12.2.1 Include All Global and Absolute Global Symbols Option (/A) 

Use the /A option when you want all the global symbols to appear in the 
library file’s directory. When you use /A, the librarian includes in the direc- 
tory all absolute global symbols, including those that have a value of 0. 
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Normally, the librarian includes in the directory only global entry points 
(labels), and not absolute global symbols. 

The following example places all the global symbols from module MOD1 and 
MOD2 in the library directory for ALIB.OBJ. 

¥ALTB=MOD1sMOD2/A 

12.2.2 Command Continuation Options (/C and //) 

You must use a continuation option whenever there is not enough room to 
enter a command string on one line. The maximum number of input files 
that you can enter on one line is six; you can use the /C option or the // option 
to enter more. Type the /C option at the end of the current line and repeat it 
at the end of subsequent command lines as often as necessary, so long as 
memory is available; if you exceed memory, an error message prints. Each 
continuation line after the first command line can contain only input file 
specifications (and no other options). Do not specify a /C option on the last 
line of input. If you use the // option, type it at the end of the first input line 
and again at the end of the last input line. 

The following example creates a library file on the default device (DK:) 
under the file name ALIB.OBJ; it also creates a listing of the library file’s 
contents as LIBLST.LST (also on the default device). The file names of the 
input modules are MAIN.OBJ, TEST.OBJ, FXN.OBJ, and TRACK.OBJ, all 
from DT1:. 

KALTBeLIBLST=ETLS MAIN: TEST sFXN/C 
KUTLITRACK 

The next example creates a library file on the default device (DK:) under the 
name BLIB.OBJ. It does not produce a listing. Input files are MAIN.OBJ 
from the default device, TEST.OBJ from RK1:, FXN.OBJ from RKO:, and 
TDAOWZT ODT fun. 11. 
LAVAU STA. De 1Ulil ivit.. 

*BLIB=MAIN// 
ARKLE TEST 

KUT STRACK Z/ 

Another way of writing this command line is: 

KBLIB=MAIN® RRL TEST ey RROLFXN// 
xOTLITRACK 
x// a 

12.2.3 Creating a Library File 

To create a library file, specify a file name on the output side of a command 
line. 
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The following example creates a new library called NEWLIB.OBJ on the 
default device (DK:). The modules that make up this library file are in the 
files FIRST.OBJ and SECOND.OBJ, both on the default device. 

XNEWLIB=FIRST» SECOND 

12.2.4 inserting Modules into a Library 

Whenever you specify an input file without specifying an associated option, 
the librarian inserts the input file’s modules into the library file you name 
on the output side of the command string. You can specify any number of 
input files. If you include section names (by using /P) in the global symbol 
table and if you attempt to insert a file that contains a global symbol or 
PSECT (or CSECT) having the same name as a global symbol or PSECT 
already existing in the library file, the librarian prints a warning message 
(see Section 12.2.13 for multiple definition library creation). The librarian 

does, however, update the library file, ignore the global symbol or section 
name in error, and return control to the CSI. You can then enter another 

command string. 

Although you can insert object modules that exist under the same name (as 
assigned by the .TITLE statement), this practice is not recommended 
because of possible confusion when you need to update these modules (Sec- 
tions 12.2.2.10 and 12.2.2.11 describe replacing and updating). 

NOTE 

The librarian performs module insertion, replacement, 
deletion, merge, and update when creating the library file. 
Therefore, you must indicate the library file to which the 
operation is directed on both the input and output sides of 
the command line, since effectively the librarian creates a 

“new” output library file each time it performs one of these 
operations. You must specify the library file first in the 
input field. ‘ 

The following command line inserts the modules included in the files 
FA.OBJ, FB.OBJ, and FC.OBJ on DT1: into a library file named DXY- 
NEW.OBJ on the default device. The resulting library also includes the con- 
tents of library DXY.OBJ. 

KUXYNEW=0XY sUTLtSFAyFRe FC 

The next command line inserts the modules contained in files THIRD.OBJ 

and FOURTH.OB4 into the library NEWLIB.OBJ. 

WNEWLIByLIST=NEWL IB» THIRD» FOURTH 

Note that the resulting library (1) contains the original library plus some 
new modules, and (2) replaces the original library because the same name 
was used in this example for the input and output library. 
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12.2.5 Delete Option (/D) 

The /D option deletes modules and all their associated global symbols from 
the library. 

When you use the /D option, the librarian prompts: 

Module name? 

Respond with the name of the module to be deleted, followed by a carriage 
return. Continue until you have entered all modules to be deleted. Type a 
carriage return immediately after the Module name? message to terminate 
input and initiate execution of the command line. 

gr 

The following example deletes the modules SGN and TAN from the library 
file TRAP.OBJ on DT3:. 

KDOTS? TRAP=07T3 i TRAP /TI 

Module name? SGN 

Module mame? TAN 

Module mame? 

The next example deletes the module FIRST from the library LIBFIL.OBJ; 
all modules in the file ABC.OBJ replace old modules of the same name in 
the library; it also inserts the modules in the file DEF.OBJ into the library. 

KLIBFIL=LIBFIL/DyARC/Rs DEF 

Module mame? FIRST 

Module name? 

In the following example, the librarian deletes two modules of the same 
name from the library file LIBFIL.OBJ. 

KXLIBFIL=LIBFIL/D 

Module mame? X 

Module mame? X 
Ba en ce Dae a eae PF 
LL ed ed 

12.2.6 Extract Option (/E) 

The /E option allows you to extract an object module from a library file and 
place it in an .OBJ file. 

When you specify the /E option, the librarian prints: 

Global? 

Respond with the name of the object module you want to extract. If you spec- 
ify a global name, the librarian extracts the entire module of which that 
global is a part. Type a carriage return to terminate the prompting for a 

You cannot use the /E option on the same command line as another option. 
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The following example extracts the ATAN routine from the FORTRAN 
library, SYSLIB.OBJ, and stores it in a file called ATAN.OBJ on DX1:. 

XDXLLATAN=SYSLIB/E 

Global? ATAN 
Glohal? 

The next example extracts the $PRINT routine from SYSLIB.OBJ and 
stores it on DM1: as PRINT.OBJ. 

Global? $PRINT 
Global? 

Ye /ie 
Pr ae 

12.2.7 Delete Global Option (/G) 

The /G option lets you delete a specific global symbol from a library file’s 
directory. 

When you use the /G option, the librarian prints: 

Global? 

Respond with the name of the global symbol you want to delete followed by a 
carriage return; continue until you have entered all globals to be deleted. 
Type a carriage return immediately after the Global? message to terminate 
input and initiate execution of the command line. 

The following command instructs LIBR to delete the global symbols 
NAMEA and NAMEB from the directory found in the library file 
ROLL.OBJ on DK:. 

*¥ROLL=ROLL /G 

Global? NAMER 

Global? 

The librarian deletes globals only from the directory (and not from the 
library itself). Whenever you update a library file, all globals that you pre- 
viously deleted are restored unless you use the /G option again to delete 
them. This feature lets you recover if you delete the wrong global. 

12.2.8 Include Module Names Option (/N) 

When you use the /N option on the first line of the command, the librarian 
includes module names in the directory. The linker loads modules from 
libraries based on undefined globals, not on module names. The linker also 
provides equivalent functions by using global symbols and not module 
names. Normally, then, it is a waste of space and a performance compromise 
to include module names in the directory. 
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If you do not include module names in the directory, the MODULE column 
of the directory listing is blank, unless the module requires a continuation 
line to print all its globals. A plus (+) sign in the MODULE column 
indicates continued lines. The /N option is useful mainly when you create a 
temporary library in order to obtain a directory listing. 

If the library does not have module names in its directory, you must create a 

new library to include the module names. The following example illustrates 
how to do this. It creates a temporary new library from the current library 
(by specifying the null device for output) and lists its directory on the termi- 
nal. The current library OLDLIB remains unchanged. 

¥NL 3 TEMP s TT3=OLDULIBR/N 
RT~-ii LIBRARIAN VO3.1i0 TUE O3-MAY~79 20736i41 
NL? TEMP .ORJ TUE O3-MAY-79 20336240 

MODULE GLOBALS GLOBALS GLOBALS 

TRADSO TRADSO RALISO 
JMUL JMUL 
LEN LEN 
SURSTR SUBSTR 
JADD JALT 

JCMPF JCMP 

12.2.9 Include P-section Names Option (/P) 

The librarian does not include program section names in the directory 
unless you use the /P option on the first line of the command. The linker does 
not use section names to load routines from libraries — in fact, including 
the names can decrease linker performance. Including program section 
names also causes -a conflict in the library directory and subsequent 
searches, since the librarian treats section names and global symbols 
identically. 

This option is provided for compatibility with RT-11 V2C. DIGITAL recom- 
mends that you avoid using it with later versions of RT-11. 

12.2.10 Replace Option (/R) 

Use the /R option to replace modules in a library file. The /R option replaces 
existing modules in the library file you specify as output with the modules of 
the same names contained in the file(s) you specify as input. In the command 
string, enter the input library file before the files used in the replacement 
operation. 

If an old module does not exist under the same name as an input module, or 
if you specify the /R option on a library file, the librarian prints an error 

The /R option must follow each input file name containing modules for 
replacement. 
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The following command line indicates that the modules in the file INB.OBJ 

are to replace existing modules of the same names in the library file 
TFIL.OBJ. The object modules in the files INA.OBJ and INC.OBJ are to be 

added to TFIL. All files are stored on the default device DK:. 

*¥TFIL=TFILs INAy INB/Re INC 

The same operation occurs in the next command as in the preceding 
example, except that this updated library file is assigned the new name 

XFIL. 

HXFIL=TFIL? INATINB/Ry INC 
— 

Ren 

12.2.11 Update Option (/U) 

The /U option lets you update a library file by combining the insert and 
replace functions. If the object modules that compose an input file in the 

command line already exist in the library file, the librarian replaces the old 

modules in the library file with the new modules in the input file. If the 

object modules do not already exist in the library file, the librarian inserts 

those modules into the library. (Note that some of the error messages that 

might occur with separate insert and replace functions do not print when 

you use the update function.) /U must follow each input file that contains 

modules to be updated. Specify the input library file before the input files in 

the command line. 

The following command line instructs the librarian to update the library file 

BALIB.OBJ on the default device. First the modules in FOLT.OBJ and 

BART.OBJ replace old moduies of the same names in the library file, or if 

none already exist under the same names, the modules are inserted. The 

modules from the file TAL.OBJ are then inserted; an error message prints if 

the name of the module in TAL.OBJ already exists. 

*KBALIB=BALIB»sFOLT/Us TAL» BART/U 

In the next example, there are two object modules of the same name, X, in 

both Z and XLIB; these are first deleted from XLIB so that both the modules 

called X in file Z are correctly placed in the library. Globals SEC1 and SEC2 

are also deleted from the directory but automatically return the next time 

the library XLIB.OBJ is updated. 

KXLIB=XLIB/D»Z/U/G 

Module mame? X 
Module mame? X 

Module name? 

Global? SEC1 
Global? SEC2 

Globalt 

12.2.12 Wide Option (/W) 

The /W option gives you a wider listing if you request a listing file. The 

wider listing has six Global columns instead of three, as in the normal list- 
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ing. This is useful if you list the directory on a line printer or a terminal that 
has 132 columns. 

12.2.13 Creating Multiple Definition Libraries Option (/X) 

The /X option lets you create libraries that can have more than one defini- 
tion for a global entry point. These libraries are called multiple definition 
libraries. They are processed differently from libraries that contain only one 

definition for each global entry point name that appears in the library’s 

directory (for more information on processing multiple definition libraries, 
see Chapter 11). 

In multiple definition libraries, two library modules may use the same 
global entry point name, and both definitions may appear in the entry point 

table (EPT). At least one entry point name should be unique in each module 
so that you can easily identify it. 

When you use the /X option, the librarian does not issue the ?LIBR-W-lIlle- 
gal insert of AAAAAA message when it encounters a duplicate global sym- 

bol name, and the global name will appear in the directory for each module 
that defines it. In addition, the /X option causes the librarian to turn on the 
/N option (see Section 12.2.8). 

The following example creates the multiple definition library MLTLIB from 
modules MOD1, MOD2, and MOD3 and lists the library on the terminal. 

Since MOD3 contains only absolute global symbols, this example must also 
use the /A option. 

AML.TLIBs TT? =MO01 »MOD2S*MODN3/X/A 

RT-11 LIBRARIAN VO3.10 THU 25-APR-79 09245331 
DKIMLTLIB.ORJ THU 25-APR-79 O92 45231 

MODULE GLOBALS GLOBALS GLOBALS 

MOLI OMASR SWFS ATFS 

MOD2 ATFS OMASR MERSCR 
LEM 

MODS ATFS OMASR MERSCR 

ENTZ 

12.2.14 Listing the Directory of a Library File 

You can request a listing of the contents of a library file (the global symbol 
table) by indicating both the library file and a list file in the command line. 
Since a library file is not being created or updated, you do not need ts 
indicate the file name on the output side of the command line; however, you 
must use a comma to designate a null output library file. 

The command syntax is as follows: 

* LP: = library-filespec 
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or 

* list-filespec = library-filespec 

where: 

library-filespec represents the existing library file 

LP: indicates that the listing is to be sent directly to the 
line printer (or terminal, if you use TT:) 

list-filespec represents a list file of the library file’s contents 

The following command outputs to DT2: as LI 
in the library file LIBFIL.OBJ, which is store m

e
.
 T.LST a listing of all modules 

on the default device. 

¥e0T2ILIST=LIBFIL 

The next command sends to the line printer a listing of all modules in the 

library file FLIB.OBJ, which is stored on the default device. 

Here is a sample section of a large directory listing: 

Ky TT3=SYSLIB 
RT-11 LIBRARIAN VO3.10 TUE O3-MAY-79 21:01:01 
DKS SYSLIR.ORJ TUE O3-MAY-79 20359247 

MODULE GLOBALS GLOBALS GLOBALS 

ncos ECOS FCOS 

+ GCOS RCI$ 
BDICSIS DICSMS DICS$PS 

+ hIC$SS $0 IVC $DVC 
ADNSTS ADDSHS ADDSFS 

+ ADDSSS Sunsis SUDSMS 
+ SUDSPS SUDSSS $And 

The first line of the listing file shows the version of the librarian that was 

used and the current date and time. The second line prints the library file 

name and the date and time the library was created. Each line in the rest of 

the listing shows only the gtobals that appear in a particular module. If a 

module contains more global symbol names than can print on one line, a 

new line will be started with a plus (+) sign in column 1 to indicate 

continuation. 

If you request a listing of a library file that was created with the /X or /N 

option, the listing includes module names under the MODULE heading. 

12.2.15 Merging Library Files 

You can merge two or more library files under one file name by specifying in 

a single command line all the library files to be merged. The librarian does 
not delete the individual library files following the merge unless the output 
file name is identical to one of the input file names. 
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The command syntax is as follows: 

*library-filespec = input-filespecs 

where: 

library-filespec represents the library file that will contain all the 

merged files (If a library file already exists under 
this name, you must also indicate it in the input side 
of the command line so that it is included in the 
merge.) 

input-filespec represents a library file to be merged 

Thus, the following command combines library files MAIN.OBJ, TRIG.OBJ, 
STP.OBJ, and BAC.OBJ under the existing library file name MAIN.OBJ; 
all files are on the default device DK:. Note that this replaces the old con- 
tents of MAIN.OBJ. 

XMAIN=MAIN» TRIGsSTF re BAC 

The next command creates a library file named FORT.OBJ and merges 
existing library files A.LOBJ, B.OBJ, and C.OBJ under the file name 
FORT.OBJ. 

NOTE 

Library files that you combine using PIP are illegal as 
input to both the librarian and the linker. 

12.2.16 Combining Library Option Functions 

You can request two or more library functions in the same command line, 
with the exception of the /E and /M options, which cannot be specified on the 
same command line with any other option. The librarian performs functions 
(and issues appropriate prompts) in the following order: 

/C or // 

/D 

IG 

/U 

/R 

Insertions 

Listing N
O
O
R
 

W
N
 

Here is an example that combines options: 

KFILEsLPi=FILE/O»MOUX »MOLY/R 
Module mame? XYZ 

Module mame?T A 

Module name? 

Librarian (LIBR) 
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i
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The librarian performs the functions in this example in the following order: 

1. Deletes modules XYZ and A from the library file FILE.OBJ. 

Replaces any duplicate of the modules in the file MODY.OBJ. 

Inserts the modules in the file MODX.OBuJ. 

Lists the directory of FILE.OBJ on the line printer. p
p
 

wo
 

12.3. Option Commands and Functions for Macro Libraries 

The librarian lets you create macro. libraries. A macro library works with 

the V03 and later MACRO-11 assembler to reduce macro search time. 

The .MACRO directive produces the entries in the library directory (macro 

names). LIBR does not maintain a directory listing file for macro libraries; 

you can print the ASCII input file to list the macros in the library. 

The default input and output file type for macro files is MAC. 

If you give the library file the same name as one of the input files, the librar- 

ian prints the error message: ?LIBR-F-Output and input filnames the same. 

The librarian removes all comments from your source input file except for 

those within a macro (that is, between a. MACRO and .ENDM pair of direc- 

tives). Because comments take up space during the assembly and in the 

library, remove them from the macros wherever possible before creating a 

macro library, if saving space and shortening assembly time are important 

to you. 

Table 12--2 summarizes the options you can use with macro libraries. 

The options are explained in detail in the following two sections. 

Table 12-2: LIBR Macro Options 

Command 

Option {Line Section | Meaning 

IC any 12.3.1 Command continuation; allows you to type the 

but last input specification on more than one line. 

/M[:n] _ | first 12.3.2 Macro; creates a macro library from the ASCII 

input file containing .MACRO directives. 

H/ first and 12.3.1 Command continuation; allows you to type the 

last input specification on more than one line. 

12.3.1 Command Continuation Options (/C or //) 

These options are the same for macro libraries as for object libraries. See 

Section 12.2.2. 
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12.3.2 Macro Option (/M[:n)]) 

The /M[:n] option creates a macro library file from an ASCII input file that 
contains .MACRO directives. The optional argument n determines the 
amount of space to allocate for the macro name directory by representing 
the number of macros you want the directory to hold. Remember that n is 
interpreted as an octal number; you must follow n by a decimal point (n.) to 
indicate a decimal number. Each 64 macros occupy one block of library 
directory space. The default value for n is 128, enough space for 128 macros, 
which will use 2 blocks for the macro name table. 

The command syntax is as follows: 

*library-filespec = input-filespec/M[:n] 

where: 

library-filespec represents the macro library to be created 

input-filespec represents the ASCII input file that contains 
-.MACRO definitions 

/M[:n] is the macro option 

The continuation options (/C or //) are the only options you can use with the 
macro option. 

The following example creates the macro library SYSMAC.SML from the 
ASCII input file SYSMAC.MAC. Both files are on device DK:. 

¥SYSMAC.SML=SYSMAC/M 

Librarian (LIBR) 

ld
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Chapter 13 

DUMP 

The DUMP program prints on the console or line printer, or writes to a file, 
all or any part of a file as words or bytes (in octal), ASCII characters, and/or 
Radix—50 characters. DUMP is particuiariy usefui for examining directories 
and files that contain binary data. 

13.1 Calling and Using DUMP 

To call the DUMP program from the system device, respond to the dot (.) 
printed by the keyboard monitor by typing: 

R DUMP =RET> 

The Command String Interpreter prints an asterisk at the left margin of the 
console terminal when it is ready to accept a command line. If you respond to 
the asterisk by typing only a carriage return, DUMP prints its current ver- 
sion number. 

You can type CTRL/C to halt DUMP and return control to the monitor when 
DUMP is waiting for input from the console terminal. You must type two 
CTRL/C’s to abort DUMP at any other time. To restart DUMP, type R 
DUMP or REENTER in response to the monitor’s dot. Chapter 6, Command 
String Interpreter, describes the general syntax of the command line that 
DUMP accepts. If you do not specify an output file, the listing prints on the 
line printer. If you do not specify a file type for an output file, the system 
uses .DMP. 

13.2 Options 

Table 13-1 summarizes the options that are valid for DUMP. 

Table 13-1: DUMP Options 

Option | Explanation 

/B Outputs bytes, in octal. 

/E:n Ends output at block number n, where n is an octal block number. 

IG Ignores input errors. 

IN Suppresses ASCII output. 

/O:n Outputs only block number n, where n is an octal block number. With this option, 

you can dump only one block for each command line. 

(continued on next page) 
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Table 13-1: DUMP Options(Cont.) 

Options | Explanation 

/Sn Starts output with block number n, where n is an octal block number. For ran- 
dom-access dévices, n may not be greater than the number of blocks in the file. 

Defines a tape as non-file-structured. 

Outputs words, in octal (the default mode). 

Outputs Radix—50 characters. |
 

ASCII characters are always dumped unless you type /N. 

If you specify an input file name. the block numbers (n) v ler ava wv MY &@n input mie name, t uMDpers 7, YOu Supply are rela- 

tive to the beginning of that file. If you do not specify a file name, that is, if 
you are dumping a device, the block numbers are the absolute (physical) 
block numbers on that device. Remember that the first block of any file or 
device is block 0. 

NOTE 

DUMP does not print data from track 0 of diskettes. 

DUMP handles operations that involve magtape and cassette differently 
from operations involving random-access devices. 

If you dump an RT-11 file-structured tape and specify only a device name in 
the input specification, DUMP reads only as far as the logical EOF 1. Logical 
end-of-tape is indicated by an end-of-file label followed by two tape marks. 
For non-file-structured tape, logical end-of-tape is indicated by two con- 
secutive tape marks. If you dump a cassette and specify only the device 
name in the input specification, the results are unpredictable. For magtape 
dumps, tape mark messages appear in the output listing as DUMP encoun- 
ters them on the tape. 

If you use /S:n with magtape, n can be any positive value. However, an error 

can occur if n is greater than the number of blocks written on the tape. For 
example, if a tape has 100 written blocks and n is 110, an error can occur if 
DUMP accesses past the 100th block. If you specify /E:n, DUMP reads the 
tape from its starting position (block 0, unless you specify otherwise) to 
block number n or to logical end-of-tape, whichever comes first. 

13.3 Example Commands and Listings 

13-2 

This section includes sampie DUMP commands and the listings they 
produce. 

The following command string directs DUMP to print, in words, information 

contained in block 1 of the file DMPX. SAV stored on device DK:. 

*XIIMPX.SAV/O31 

Dump Utility (DUMP) 

a



DMPX.SAV/U31 
BLUCK NUMBER 

000000 
000000 
000000 
000014 
OO0000 
000000 
000000 
000000 
OOORO 
000000 
000000 
000000 
NAAAOAN 
vuVvUVY 

000000 
000000 
000000 
v0v000 
060000 
000000 
000000 
000000 
000000 
000000 
000000 
GQ0000 
000000 
600000 
000000 
900006 
000000 
000000 
000000 

000/ 
020/ 
040/ 
060/ 
100/ 
120/ 
140/ 
160/ 
200/ 
220/ 
240/ 
260/ 
S0G/ 
320/ 
340/ 
360/ 
400/ 
420/ 
440/ 
460/ 
500/ 
520/ 
540/ 
560/ 
600/ 
620/ 
640/ 
660/ 
700/ 
720/ 
T40/ 
760/ 

ovddl 

042062 

Qoduv00 

000000 

000400 

o000n0u 

040061 

Q00000 

yvdu00d0 

Qo0uNN 

oo00UG0 

GO0LUG 

ooguvUt 

GOGuUVG 

000000 

YoVdUO 

000000 

OGdUuUuY 

OG00uU0 

000000 

00uu00 

000000 

000uu0 

Qoov0n 

Go0o0ddy 

QooudG 

yoodouu 

OGUuUu00 

GO0U00 

OUuduvyVd 

GYUGVv0U 

o00uN0 

GUGUUO 

vugouNU 

uGogud 

0010uU2 

004001 

045504 

000d0u0 

000000 
er erekenere) 

ULUOU0 

Gou000 

G0000N 
vd000uU 
ravauauauerel 
vvuVVY 

uG0060 
cC0du00 
000000 
vOUVUO 
Gu000G 
v00gud 

0God0u0 
erererenere) 
V000G0 
ogudLed 

o0duUuN0 
VvO00u0 
vuoodd 
COG000 

UvUdVNO 

Gudu00 
vuoudd 
VULUoU 
Gov00u0 

000000 
vod00g 
000000 
000000 
943072 
0000U0 
900000 
000000 
Goovd”u 
0000VU0 
000000 
000000 
fovavavanavel 
wvyuvuYY 

000u00 

OGO00U 

000000 

Qud0G0U 

GUGd0d 

000000 

000000 

000000 

OUudUUYN 

000000 

0000u6 

000006 

000000 

000000 

000000 

0000U0 

00G000 

900006 

000000 

000000 
vudoud 
v00000 
000006 
046111 
000000 
000000 
v000U0 
0Q0000 
000000 
000000 
000000 
NANNAN 
vVvuvuVvyv 

000000 

g0000u 

000000 

voogdsa 

V00000 

vo00000 

000000 

voq00V0 

Vog0du 

vgQudU 

000000 

000000 

vovv0"U 

006000 

000000 

ugogdgdd 

0G0000 

000000 

g00g00 

g000VU0 
vOdOQUO 
003356 
000000 
030505 
0000uU0 
000000 
001356 
001006 
0000u0 
0000u0 
000000 
ONMNAAN 
vvuuvvyv 

vooou" 

o000KuU 

00Vv00N 

erere Toren) 

0u0000 

Ou00UN0 

6000000 

YvuouaY 

OUdQUY 

voouuu 

ud0000 

QugUUY 

youdouo 

YVOUUUY 

060000 

Qudd00N 

Vv00000 

QVVOUY 

vovdud 

00GU00 
00000 
v01010 
v00000 
O44456 
vGo0uUU0 
000000 
062000 
voGo0d 
000000 
v00000 
0000060 
ANAAAA 
vVvvuvuVY 

VGLvUOU 
v000G0 
000060 
voudVda 

000000 
000000 
000600 

v00000 
00u000 
vdougud 

voogguu 
vVoOdN 
G0000G 
ererererers) 
000006 
O0O00UU 
0udodd 
v00000 
00000G 

v00000 
00000 
001104 
000000 
9465223 
000000 
000000 
001234 
000000 
000060 
000000 
000000 
NAnAnNn 
w¥YVVYUY 

Qugd00 

V00000 
v00000 
00000N 
v00000 
000000 
000000 
00u000 
GV0000uU 
ougodgad 

GUG000 
uud0uGd 
u00Q00YU 

060600 
QVU0000 
uuudgud 

000000 
000000 
Vv00000 

FL e2Dasecvvesecset 

Ki ecccccvcccvesenk 

Freve @eeeoetes Neeel.¥ 

Fe ecnane eesee ee eee * 

F¥o.esDKIFILE1  ISM* 
Feelleccvnccsscceet 

Feecvasesccccvccent 

KeccccccceeNecveck 

Foccceecoscessces® 

¥.. ees ee eoccce® 

Feaee @ezrveeseceu eea@ o* 

Feecee eeevtve ecccce® 

Sewer acc ccccnncen® 

Jerr 3 

Feesae 2enosn eouscet® 

*, @oeeane ee eecoceet 

Keccvasecescsecast 

Fecccccccccccecee® 

Er ccccccecccccccet 

Feces nesecseceseatk 

Fe ccccccccvecvccnt 

Berccccccsccvcceaet 

Frcccccesecosesant 

Keecccccsvcccevect 

Feecccccvcccvccect 

¥.. eeesnecesneosn evoaet 

Fewcvccveccccccec® 

Fe cccvcsecvccsceest 

Fecceseve @eetsee eet 

Fecancccvensscceet 

Farce ccccnccccseceet 

¥, e@eneanovance eaccet® 

In the printout above, the heading shows which block of the file follows. The 
numbers in the leftmost column indicate the byte offset from the beginning 
of the block. Remember that these are all octal values and that there are two 
bytes per word. The words that were dumped appear in the next eight col- 
umns. The rightmost column contains the ASCII equivalent of each word. 
DUMP substitutes a dot (.) for nonprinting codes, such as those for control 
characters. 

The next command dumps block 1 of file PIP.SAV. The /N option suppresses 
ASCII output. 

¥PIF'.SAV/N/O21 

SYSPIP.SAV/N/O31 
BLOCK NUMBER 
000/ 
020/ 
040/ 
060/ 
100/ 
120/ 
140/ 
160/ 
200/ 
220/ 
240/ 
260/ 
300/ 
320/ 
340/ 

060502 
022512 
012602 
011501 
000743 
003147 
000025 
600014 
000030 
000000 
000000 
000000 
000000 
000000 
000000 

00001 
010046 
001406 
012601 
177724 
005562 
014100 
000470 
005764 
014102 
000000 
000000 
000000 
000000 
000000 
G00000 

010146 
012100 
012600 
016701 
015260 
000022 
004537 
004537 
004537 
000000 
000000 
000000 
000000 
000000 
000000 

010246 
005046 
011505 
000012 
005562 
000211 
001002 
001002 
001002 
000000 
000000 
000000 
001000 
0000u0 
000000 

000422 
011146 
000205 
005021 
000006 
014100 
000006 
000022 
000036 
000000 
000000 
000000 
015260 
v00000 
000000 

Dump Utility(DUMP) 

062701 
010246 
104376 
020167 
002112 
000023 
006456 
014102 
014120 
000000 
000000 
000000 
000000 
000000 
000000 

001100 
104217 
175400 
000006 
005562 
000423 
004537 
004537 
000006 
060000 
000000 
000000 
000000 
000000 
000000 

012102 
103405 
012767 
103774 
000013 
014100 
001002 
001002 
000000 
000000 
000000 
000000 
000000 
000000 
000000 

(continued on next page) 
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360/ 
400/ 
420/ 
440/ 
460/ 
500/ 
520/ 
540/ 
560/ 
600/ 
620/ 
640/ 
660/ 
100/ 
720/ 
Am fs 

746/ 

760/ 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
GOOGGO6 
000000 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000009 
000000 
000000 
000000 
000000 
000000 
000000 
000000 

000000 
000000 
002056 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
600000 
000000 

000000 
000000 
002063 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
0600000 
GO00000 
000000 

00000 
000000 
003452 
000000 
000000 
v00000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 

000000 
000000 
000000 
000000 
000600 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
600000 
000000 

000000 
000000 
005020 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
0000006 
000000 

The following command dumps block 1 of SYSMAC.MAC in bytes. ASCII 
equivalents appear underneath each byte. 

XSYSMAC.MAC/B/031 

SYs:SYSMAC .MAC/B/O31 
BLOCK NUMBER 
000/ 

020/ 

040/ 

060/ 

100/ 

120/ 

140/ 

160/ 

200/ 

220/ 

240/ 

260/ 

300/ 

320/ 

340/ 

360/ 

400/ 

420/ 

440/ 

460/ 

120 040 
P 
101 122 
A R 
012 073 

e ; 
012 073 
e ‘ 

101 124 
A T 
106 124 
F T 
124 040 
T 
110 117 
H 0 
101 116 
A N 
040 040 

040 101 
A 
040 

120 

I P 

124 

A T 

124 

I T 

105 

K E 

122 

0 R 

114 

E L 

124 

1 T 
116 

‘g) N 

00001 
117 106 

105 040 
E 
040 124 

T 
015 012 

111 117 
I 0 
127 101 
W A R E 
124 117 
T oO 
125 124 
u so«T 
104 040 
D 
102 105 
BOE 
123 040 
S 
102 131 
BY 
115 105 
M OE 
114 117 
I a 
101 114 
A oL 
123 120 
Ss P 
040 124 

T nH E 
111 101 
I A B I L 
123 015 
s ° 
040 105 

E 

Dump Utility (DUMP) 

8) 
117 

101 
A 
040 

106 

122 

127 
W h 

110 

040 

lil 
1 
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The last example shows block 6 (the directory) of device RKO:. The output is 
in octal words with Radix—50 equivalents below each word. 

KRKOS/N/X/026 

RKO3/N/X/036 
BLOCK NUMBER 00006 

000002 000004 000/ 

020/ 

040/ 

060/ 

100/ 

120/ 

140/ 

160/ 

200/ 

220/ 

240/ 

260/ 

300/ 

320/ 

340/ 

000020 
P 

075273 

000000 

027147 
GP9 

000000 

075273 
SYS 
000003 

Cc 
000000 

027147 
GP9 
002000 

000000 

B 
000031 

Y 
000000 

027147 
GP9 
002000 
YX 

016040 
DT 
000000 

075273 
SYS 
000004 

D 
000000 

027147 
GP9 
002000 
YX 

015770 
dS 
000000 

075273 
SYS 

D 
000000 

027147 
GP9 
002000 
YX 

100040 
TT 
000000 

075273 
sYS 
000003 

Cc 
000000 

027147 
GP9 

015410 
DM 
000000 

075273 
sys 
000002 

B 

000000 

027147 

000000 

075273 
SYS 
000003 

C 
000000 

027147 
GP9 

0000.00 

075273 
sYS 
000005 

E 
000000 

000046 

075273 
SYS 
000003 

C 
000000 

027147 
GP9 

000000 

075273 
sYs 
000003 

Cc 
000000 

027147 
GP9 

Dump Utility(DUMP) 

002000 

000002 
B 

000000 

075273 
SYS 
000005 

E 
000000 

027147 
GP9 
002000 
YX 

075131 
SWA 
142302 
15J 
075273 
sYS 
000100 
AX 

000000 

027147 
GP9 

075273 
SYS 
000004 

D 
000000 

027147 
GP9 

LS 

062000 
P 
075273 
SYS 
000120 

B 
000000 

027147 
GP9 

000000 

075273 
SYS 
000003 

Cc 
000000 

027147 
GP9 

LP 
000000 

(continued on next page) 
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360/ 

400/ 

420/ 

44060/ 

460/ 

500/ 

520/ 

540/ 

560/ 

600/ 

620/ 

640/ 

660/ 

700/ 

720/ 

740/ 

760/ 

Dump Utility (DUMP) 

075273 
SYS 
000003 

C 
000000 

027147 
GP9 

DIS 
014400 
D 
075273 
SYS 
000002 

B 
000000 

027147 
GP9 

SAV 
000052 
AB 

000000 

000002 
B 

000000 

027547 
GwO 
002000 
YX 

051520 
MMH 
052200 
MT2 
075273 
SYS 
000002 

is) 
000000 

027147 
GP9 
002000 
YX 

016130 
DUP 
050574 
MAT 
073376 
SAV 
000021 

Q 
000000 

027147 
GP9 

000000 

027147 
GP9 

015173 
DIS 
014400 
D 
012445 
COM 
000004 

D 
000000 

027147 
GP9 
002060 
YX 

006250 
BA 
000000 

073376 
SAV 
000017 

0 
000000 

027147 
GP9 
002000 
YX 

027147 
GP9 

000000 

027147 
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YX 
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YX 
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G 
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0000090 
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000003 

. 
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000000 
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SYS 
000005 

E 
000000 
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YX 
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DIR 
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000073 
AS 
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SYS 
000011 

I 
000000 

MSH 
000000 
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SYS 
000003 

Cc 
000000 
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GP9 

RES 
000000 

074324 
SML 
000023 

S 
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Chapter 14 

FILEX 

The file exchange program (FILEX) is a general file transfer program that 
converts files from one format to another so that you can use them with vari- 

ous operating systems. You can initiate transfers between any block- 
replaceable RT-11 directory-structured device and any device listed in 
Table 14-1. 

Table 14-1: Supported FILEX Devices 

Valid as Valid as 

Device Input Output 

PDP-11 xX x 

DOS/BATCH 
DECtape 

DOS/BATCH x 
disk 

RSTS xX xX 

DECtape 

DECsystem—10 X 
DECtape 

Interchange 
Diskette (RX01, 

RX02 single-density) X xX 

FILEX does not support magtapes, cassettes, or double-density diskettes in 
any operation. Note that you can transfer only one file at a time to inter- 

change diskette format. 

Section 4.2 of this manual describes how to use wildcards, which you can use 
in the FILEX command string. You can use wildcards when transferring 
from interchange to RT-11 format. However, you cannot use embedded 
wildcards in any file name or file type. For example, the following line repre- 
sents a valid file specification. 

*k MAC 

The next line is an illegal file specification for FILEX. 

KTAST. MAC 

14.1. File Formats 

FILEX can transfer files created by four different operating systems: RT-11, 
DECsystem-10, universal interchange format (IBM) system (see the RT-11 
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Software Support Manual), and DOS/BATCH (PDP-11 Disk Operating Sys- 

tem). You can use the following three data formats in a transfer: ASCII, 

image, and packed image. ASCII files conform to the American Standard 
Code for Information Interchange in which each character is represented by 
a 7—bit code. In ASCII mode, FILEX deletes null and rubout characters, as 
well as parity bits. 

NOTE 

If you attempt to use RT-11 volumes for both input and out- 
put, FILEX generates an error message. 

Because the file structure and data formats for each system vary, options are 
needed in the command line to indicate the file structures and the data for- 
mats involved in the transfer. These options are discussed in Section 14.2.1. 
FILEX assumes that all devices are RT—11-structured. You can use options 
to indicate otherwise. 

14.2 Calling and Using FILEX 

To call FILEX from the system device, respond to the dot printed by the 
keyboard monitor by typing: 

R FILEX <RET> 

The Command String Interpreter prints an asterisk at the left margin of the 
terminal and waits for you to enter a command. 

Type two CTRL/C’s to halt FILEX at any time (or a single CTRL/C to halt 
FILEX when it is waiting for console terminal input) and return control to 
the monitor. To restart FILEX, type R FILEX or REENTER in response to 
the monitor’s dot. 

14.3 Options 

14-2 

Table 14~2 lists the options that initiate various FILEX operations. The 

table divides into three categories: transfer, operation, and device. Transfer 
options direct FILEX to copy data in a certain mode. The three transfer 
modes are: ASCII, image, and packed image. 

Operation options perform another function in addition to the data transfer. 
These additional functions include deleting files, producing listings, and 
zeroing device directories. Device options indicate the formats of devices 
that are involved in a transfer. These formats are DOS/BATCH or RSTS, 
DECsystem-10, and interchange. FILEX accepts one transfer option and 
one operation option in a single command. 

You can specify one device option for each file involved in the transfer. The 

device options (/S, /T and /U) must appear following the device and file name 
to which they apply; other options may appear anywhere in the command 
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line. These options are explained in more detail in the sections following 
Table 14—2. 
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14.3.1 Transferring Files Between 

(or RSTS) 

You can transfer files between block-replaceable devices used by RT—11 and 
the PDP-11 DOS/BATCH system. Input from DOS/BATCH may be either 
disk or DECtape. You can use both linked and contiguous files. MAO Va aa ERD Als UViliis BV 212i 

If the input device is a DOS/BATCH disk, you should specify a DOS/BATCH 
user identification code (UIC) in the form [nnn,nnn], where nnn represents 

an octal integer less than or equal to 377. The first part of the code repre- 
sents a user group number; the second is the individual user number. The 
initial default value is [1,1]. The UIC you supply will be the default for all 
future transfers. If you do not specify a UIC, FILEX will use the current 

default UIC. Note that the square brackets ([ ]) are part of the UIC; you 
must type them if you specify a UIC. 

Output to DOS/BATCH is limited to DECtape only. You do not need a UIC 
in a command line where you are accessing only DECtape. Individual users 
do not “own” files on DECtape under DOS. However, no error occurs if you 
do use a UIC. DECtape used under the RSTS system is legal as both input 
and output, since its format is identical to DOS/BATCH DECtape. You may 
use any valid RT-11 file storage device for either input or output in the 
transfer. The RT—11 device DK: is assumed if you do not indicate a device. 

An RT-11 DECtape can hold more information than a DOS/BATCH or 
RSTS DECtape. When you copy files from a full RT—11 tape to a DOS DEC- 
tape, some information may not transfer. In this case, an error message 

prints and the transfer does not complete. 

When a transfer from an RT-11 device to a DOS DECtape occurs, the block 
size of the file can increase. However, if the file is later transferred back to 

an RT-11 device, the block size does not decrease. 

Table 14-2: FILEX Options 

Options | Explanation 

Transfer 

/A Indicates a character-by-character ASCII transfer in which FILEX deletes 
rubouts and nulls. If you use /U with /A, FILEX also ignores all sector bound- 
aries on the diskette. If you use /A with /T, FILEX assumes that each PDP—10 
36-bit word contains five 7-bit ASCII bytes. If you use /U with /A, FILEX 
assumes that records are to be terminated by a line feed, vertical tab, or form 
feed. The transfer terminates when a CTRL/Z is encountered. (This feature is 
included for compatibility with RSTS.) FILEX does not transfer the CTRL/Z. 

(continued on next page) 
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Table 14-2: FILEX Options (Cont.) 

Options Explanation 

A 

/P 

Operation 

/D 

/F 

/L 

/Y 

/Z, 

Device 

iS 

/Ujin.j 

Performs an image mode transfer. If the input is DOS/BATCH, RSTS, or 

RT-11, the transfer is word-for-word. If the input is from DECsystem—10, /I 

indicates that the file resembles a file created on DECsystem—10 by MACY11, 
MACX11, or LNKX11 with the /I option. In this case, each PDP-10 36-bit 
word will contain one PDP—11 8-bit byte in its low-order bits. If input or out- 
put is an interchange diskette, FILEX reads and writes four diskette sectors 
for each RT~11 block. 

Performs a packed image mode transfer. If the input is DOS/BATCH, RSTS, 
or RT-11, the transfer will be word-for-word. If the input is from DECsystem- 
10, /P indicates that the file resembles a file created on DECsystem—10 by 
MACY11, MACX11, or LNKX11 with the /P option. In this case, each PDP-1 

36-bit word will contain four PDP-11 8-bit bytes aligned on bits 0, 8, 18, and 
26. This is the default mode. If the output is interchange diskette, FILEX 
writes the data as EBCDIC. 

Deletes the file you specify from the device directory. This option is valid only 
for DOS/BATCH, RSTS DECtape, and interchange diskette. 

Produces a brief listing of the device directory on the terminal. It lists only file . 
names and file types. FILEX can only list directories of block-replaceable 
devices, and those directories only on the console terminal. 

Produces a complete listing of the device directory on the console terminal, 
including file names, block lengths, and creation dates. 

Suppresses the dev-/Init are you sure? message 

Initializes the directory of the device you specify. This option is valid only for 
DOS/BATCH, RSTS DECtape, and interchange diskette. 

Indicates that the device is a legal DOS/BATCH or RSTS block-replaceable 
device. 

Indicates that the device is a legal DECsystem—10 DECtape. 

Indicates that the device is an interchange diskette. The symbol n. represents 
the length of each output record, in characters; n. is a decimal integer in the 
range 1-128. The default value is 80; n. is not valid with an input file specifi- 
cation, or with /A or /I. 

To transfer a file from a DOS/BATCH block-replaceable device or RSTS 
DECtape to an RT—11 device, use this command syntax: 

*output-filespec = input-filespec/S[/option] 

where: 

output-filespec represents any valid RT-11 device, file name, and 

file type (if the device is not file structured, you may 
omit the file name and file type) 

input-filespec represents the DOS/BATCH or RSTS device ,UIC, 
file name, and file type to be transferred (See Table 
14—1 for a list of valid devices.) 
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/S is the option that designates a DOS/BATCH or RSTS 
block-replaceable device (This option must be 
included in the command line.) 

/option is one of the three transfer options from Table 14—2 

To transfer files from an RT-11 storage device to a DOS/BATCH or RSTS 

DECtape, use this command syntax: 

*DTn:output-filename/S[/option] = input-filespec 

where: 

DTn:output-filename represents the file name and file type of the 
file to be created, as well as the DOS/BATCH 

or RSTS DECtape on which to store the file 

input-filespec represents the device, file name, and file type 

of the RT-11 file to be transferred 

/S is the option that designates a DOS/BATCH or 
RSTS DECtape (This option must be included 
in the command line.) 

/option is one of the three transfer options from Table 

14-2 

The following examples illustrate the use of the /S option. 

The following command instructs FILEX to transfer a file called SORT.ABC 

from the RT-11 default device DK: to a DECtape in DOS/BATCH or RSTS 

format on unit DT2. The transfer is in image mode. 

xlIT2{SORT.ABC/S=SORT.ABC/I 

The next command allows a file to be transferred from DOS/BATCH (or 

RSTS) DECtape to the line printer under RT-11. The transfer is done in 

ASCII mode. 

xLPS=DT2IF IL. TYP/S/A 

The next command causes the file MACR1.MAC to be transferred from the 

DOS/BATCH disk on unit 1, stored under the UIC [1,2], to the RT—11 device 

DK:. [1,2] becomes the default UIC for any further DOS/BATCH operations. 

gUK 2X. K=RKLIC1L»2IMACRI.MAC/S 

14.3.2 Transferring Files Between RT-11 and Interchange Diskette 

You can transfer files between block-replaceable devices used by RT—11 and 

interchange format diskettes. Files are transferred in one of three formats: 

ASCII, image, and packed image EBCDIC mode. 

A universal diskette consists of 77 tracks (some of which are reserved), each 

containing 26 sectors numbered from 1 to 26. A sector contains one record of 
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128 or fewer characters. A record must begin on a sector boundary on an 
interchange diskette in packed image mode. There must only be one record 
per sector. If a record does not fill a sector, the remainder is filled with 
blanks. Since packed image EBCDIC mode is inefficient and wastes space, it 
is recommended only to read or write diskettes that must be compatible with 
IBM 3741 format. Packed image (EBCDIC) mode is generally compatible 
with IBM 3741 format. (FILEX does not support error mapping of bad sec- 
tors and multi-volume files.) Packed image (EBCDIC) is the default mode, so 
you must use one of the options from Table 14-2 to specify ASCII or image 
mode. All records of a file must be the same size. You indicate this with the 
/U:n. option. 

NOTE 

File types are not normally recognized in interchange for- 
mat; instead, a single, eight-character file name is used. 
However, in order to provide uniformity throughout RT-11, 
FILEX has been designed to accept a six-character file 
name with a two-character file type. If you transfer a file 
from RT-11 to interchange diskette, any three-character 
file type is truncated to two characters. 

To transfer files from RT-11 format to interchange format, use this com- 
mand syntax: 

*output-filespec/U[:n. ][/option] = input-filespec 

where: 

output-filespec represents the device, file name, and file type of the 
interchange file to be created. Note that you cannot 
use wildcards in the output file specifications 

/U[:n.] is the option that designates an interchange dis- 
kette. This option must be included in the command 

1 . Lh «Af nh avstret manner line; n. represents the length of each output record, 
in characters; 1=n<128 (default is 80) 

/option is one of the three transfer options from Table 14-2 

input-filespec represents the device, file name, and file type of the 
RT-—11 file to be transferred 

To transfer files from interchange diskette to RT-11 format, use this com- 
mand syntax: 

*output-filespec = input-filespec/U[/option] 

where: 

output-filespec represents the device, file name, and file type of the 
RT-11 file to be created. Note that you can use wild- 
cards as input 
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input-filespec | represents the device, file name, and file type of the 
interchange file to be transferred 

(U is the option that designates an interchange diskette 
(This option must be included in the command line.) 

/option is one of the three transfer options from Table 14—2 

The following command transfers the file IVAN.CAT from RT-11 RK05 

unit 2 to the diskette on unit 1. The transfer is done in exact image mode 

(indicated by /I), ignoring all sector boundaries. 

*OX12 IVAN. CAT/U/T=RK23 IVAN.CAT 

The next command instructs FILEX to transfer the file BENMAR.FRM 

from the RT—11 disk unit 2 to the diskette on unit 0, and rename it 

KENJOS.JO. The /U option indicates that the format is to be changed from 

ASCII to the interchange format. There will be one record per sector of 128 

or fewer characters. If there are fewer than 128 characters, the remainder of 

the sector will be filled with spaces. 

#DYO$SKENJOS.JO/U=RK2 3 BENMAR. FRM 

The next command transfers the file TYPE.SET from RT-11 diskette unit 0 

to the interchange diskette on unit 2. The exchange converts ASCII to inter- 

change format, putting a maximum of 7 (indicated by :7.) characters into 

each sector until the entire record has been transferred. Records in excess of 

seven characters will be broken up and placed in succeeding sectors on the 

diskette. New records always begin on a sector boundary; carriage returns 

and line feeds are discarded. However, if you use /A or /I, FILEX ignores 

boundary limits and preserves carriage returns and line feeds. 

#IX2STYFE.SE/UL7.=RXO3 TYPE. SET 

File TYPE.SET before transfer: 

ABCDEFGHIJKLMN 

File TYPE.SET after transfer: 

ABCDEFG—(spaces up to 128 characters) Sector 1 
HIJKLMN—(spaces up to 128 characters) Sector 2 

The next command copies file IVAN.CA from the interchange diskette on 

unit 1 to the RT-11 line printer, treating the input as ASCII characters. 

Note that once a record has been divided into sectors, it cannot be trans- 

ferred back to its original size. 

LPS =DXL2 IVAN. CA/U/SA 
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14.3.3 Transferring Files to RT—11 from DECsystem-10 

Output may be to any valid RT—-11 device. DECsystem-—10 DECtape is the 
only valid input device. To transfer files from DECsystem—10 format to 
RT-11 format, use this command syntax: 

*output-filespec = input-filespec/T[/option] 

where: 

output-filespec represents any valid RT—11 device, file name, and 
file type (If the device is not file-structured, you can 
omit the file name and file type.) 

input-filespec represents the DECtape unit, file name, and file type 
of the DECsystem—10 file to be transferred 

/T is the option that signifies a DECsystem—10 DEC- 
tape (When you use /T, and especially when you also 

use /A, the system clock loses time. Examine the 
time, and reset it if necessary with the TIME 
command.) 

/option is one of the three transfer options from Table 14-2 

You cannot convert RT-11 files to DECsystem—10 format directly. However, 
there is a two-step procedure for doing this. First, run RT-11 FILEX and 
convert the files to DOS formatted DECtape. Then run DECsystem-10 
FILEX to read the DOS DECtape. 

The following command converts the ASCII file STAND.LIS from DECsys- 
tem—10 ASCII format to RT-11 ASCII format and stored under RT-11 on 
DECtape unit 2 as STAND.LIS. 

KDT2ISTAND/LIS=0TLISTAND.LIS/T/A 

ann tr 1n ~ - Transfers from DECsystem—10 DECtape to RT-11 DECtape may cause an 
<UNUSED> block to appear after the file on the RT-11 device. This is a 
result of the way RT-11 handles the increased amount of information on a 
DECsystem—10 DECtane. 

The next command indicates that all files on DECsystem-10 DECtape 0 
with the file type .LIS are to be transferred to the RT-11 system device 
using the same file name and a file type of .NEW. The /P option is the 
assumed transfer mode. 

xSY 2K. NEW=DTOIK,LIS/T 

Files may not be transferred to RT—11 devices from a DECsystem—10 DEC- 
tape if a foreground job is running. This restriction is due to the fact that 
when FILES READS DECsystem—10 files, it accesses the DECtape control 
registers directly instead of using the RT-11 DECtape control handler. 
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14.3.4 Listing Directories 

You can list at the terminal a directory of any of the block-replaceable 

devices used in a FILEX transfer. The command syntax is: 

*device:/L/option 

where: 

device represents the block-replaceable device. These are the valid 

device types: 

DOS/BATCH, RSTS DTn:, RKn: 

DECsystem—10 DTn: 

interchange diskette DXn: DYn: 

/L is the listing option (You can substitute /F if you want a brief 

listing of file names only.) 

joption is /S, /T, or /U. These are the valid format and option 

combinations: 

DOS/BATCH, RSTS /S 

DECsystem—10 /T 

interchange diskette /U 

The following example shows the complete disk directory for UIC[1,7] of the 

device RK1:. The letter C following the file size on a DOS/BATCH or RSTS 

directory listing indicates that the file is contiguous. 

¥RK1E/L/S 
BALE SYS 1 227-JUL-74 
MONLIE «CTL L7SC 22-~ JUL ~74 
Quit «PAL 4S 24-JUL-74 

VERIFY «LOA 67C 22-JUL~-74 
CILUS +LOA 39 22-JUL-74 

The next example is a command that lists all files with file type .PAL that 

are stored on DECtape unit 1. 

KIITLS¥6PAL/L/S 

The next command produces a brief directory listing of the interchange dis- 

kette on unit 0, giving file names only. 

¥IIXO 3 /U/F 

The following command lists all files on DECsystem—10 formatted DECtape 

unit 1, regardless of file name or file type; with the /F, a brief directory is 

requested in which only file names print. 

KITL EK. KS ST 
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14.3.5 Deleting Files from DOS/BATCH (RSTS) DECtapes and 
Interchange Diskettes 

Use FILEX to delete files from DOS/BATCH and RSTS formatted DEC- 
tapes, and from interchange diskettes. 

To delete files, use this command syntax: 

*filespec/D/option 

where: 

filespec represents the device, file name, and file type of the file to be 
deleted 

/D is the delete option 

/option can be either /S, for DOS/BATCH and RSTS block-replace- 
able devices, or /U, for interchange diskettes 

The following command deletes all files with the file type PAL on DECtape 
unit 0. 

ADTO?X.FAL/DSS 

The next command deletes the file TABLE.OBJ from the DECtape on unit 2. 

ADT23TABLE.OBJ/D/8 

The next command deletes all files with an .RNO file type from the inter- 
change diskette on unit 0. 

ADXO DK. RN/D/U 

You can also use FILEX to initialize the directories of DOS/BATCH and 
RSTS DECtapes, and interchange diskettes. Use this command syntax: 

*device:/Z/option{/Y] 

where: 

device represents the DOS/BATCH or RSTS DECtape, or the inter- 
change diskette to be zeroed 

IZ is the initialize option 

/option can be either /S, for DOS/BATCH and RSTS DECtapes, or /U, 
for interchange diskettes 

IY inhibits the FILEX verification message 

The following command directs FILEX to initialize the directory of the 
interchange diskette on unit 0. 

*UIXOL/Z/U 

FILEX prints a verification message: 

UxO/Init are vou sure? 
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Respond with a Y for initialization to begin. Any other response aborts the 
command. 

The next command initializes the DECtape on unit 1 in DOS/BATCH 
(RSTS) format. Note that by using the /Y option you suppress the veri- 
fication message. 

xDT12/Z/S/Y 

NOTE 

The directory of an initialized interchange diskette has a 
single file entry, DATA, that reserves the entire diskette. 

You must delete this file before you can write any new files 
on the diskette. This is necessary for IBM compatibility. Do 
this by using the following command: 

xDX03 DATA/D/U 
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Chapter 15 

Source Compare (SRCCOM) 

The RT-11 source compare program (SRCCOM) compares two ASCII files 
and lists the differences between them. SRCCOM can either print the 
results or store them in a file. SRCCOM is particuiariy useful when you 
want to compare two similar versions of a source program. A file comparison 
listing highlights the changes made to a program during an editing session. 

SRCCOM is also useful for creating a command file that you can run with 
the source language patch program (SLP), described in Chapter 24. When 
you use SRCCOM for creating a command file, you can patch one version of 
a source file so that it matches another version. Section-15.4 describes how 
to create a command file for SLP. 

15.1. Calling and Using SRCCOM 

To call SRCCOM from the system device, respond to the dot (.) printed by 
the keyboard monitor by typing: 

R SRCCOM <RET? 

The Command String Interpreter prints an asterisk at the left margin of the 
terminal and waits for you to enter a command string. If you respond to the 
asterisk by entering only a carriage return, SRCCOM prints its current ver- 

sion number. The syntax of the command is: 

output-filespec represents the destination device or file for the list- 
ing of differences 

old-filespec represents the first file to be compared 

new-filespec represents the second file to be compared 

option is one of the options listed in Table 15-1 

Note that you can specify the input files in any order if you want only a com- 
parison. If you are creating a patch for use with the SLP utility, then specify 
the input files in the “old-file, new-file” order shown above. The console ter- 
minal is the default output device. The default file type for input files is 
MAC. SRCCOM assigns .DIF as the default file type for output files. 

You can type CTRL/C to halt SRCCOM and return control to the monitor 
when SRCCOM is waiting for input from the console terminal. You must 
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type two CTRL/Cs to abort SRCCOM at any other time. To restart 
SRCCOM, type R SRCCOM or REENTER and a carriage return in response 
to the monitor’s dot. 

SRCCOM examines the two source files line by line, looking for groups of 
lines that match. When SRCCOM finds a mismatch, it lists the lines from 

each file that are different. SRCCOM continues to list the differences until a 
specific number of lines from the first file match the second file. The specific 
number of lines that constitutes a match is a variable that you can set with 
the /L:n option. 

15.2 Options 

Table 15-1 summarizes the operations you can perform with SRCCOM 
options. You can place these options anywhere in the command string, but it 
is conventional to place them at the end of the command line. 

15-2 

Table 15-1: SRCCOM Options 

Option Explanation 

/A 

IC 

/V:i:d 

Lets you specify an audit trail (a string of characters that marks each updated 
line of a patched source file). Use /A with the /P option. The file you create with 
these options can be used as command file input for the source language patch 
program SLP (see Chapter 24). 

Compares blank lines; normally, SRCCOM ignores blank lines. 

Ignores comments (all text on a line preceded by a semicolon) and spacing (spaces 
and tabs). A line consisting entirely of a comment is still included in the line 
count. 

Creates a listing of the “new file” specified in the command line with the differen- 
ces from the “old file’ marked with vertical bars ( |) to indicate insertions and 
bullets (0) to indicate deletions. 

Includes form feeds in the output listing; SRCCOM normally compares form 
feeds, but does not include them in the output listing. 

Specifies the number of lines that determines a match; n is an octal integer in the 
rangce 44h meh 81M MWha Anfazlt wen: ‘“A2. eealaan Fain in 9 
Giger - VAs UU GAL WAVe £440 UTIL YALU 1U1L (61D. 

Creates for output a file that can be an input command file for the source lan- 
guage patch program SLP (see Chapter 24). 

Ignores spaces and tabs. 

Compares blanks and tabs that appear at the end of a line. Normally SRCCOM 
ignores these trailing blanks and tabs. 

Use with /D to specify the characters you want SRCCOM to use in place of vertical 
bars and bullets. This option is useful if your terminal does not print the vertical 
bar character. Both i and d represent the numeric codes for ASCII characters in 
the range 40 through 176 (octal), where i represents the code for the insertion 
character, and d the deletion character code. 
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15.3 Output Format 

This section describes the SRCCOM output listing format and explains how 
to interpret it. 

15.3.1 Sample Text 

It will be helpful first to look at a sample text file, DEMO.BAK: 

PTL G 
HERE ’S A BOTTLE AND AN HONEST FRIEND: 

WHAT WAD YE WISH FUR MATER» MANT 
WHA KENS» BEFORE HIS LIFE MAY ENE: 

WHAT HIS SHAME MAY BE O° CARE: MANT 
THEN CATCH THE MOMENTS AS THEY an 

AND USE THEM AS YE OUGHT»: MAN: 
BELIEVE MEs HAFPINESS IS SLY>: 

AND COMES NOT AYE WHEN SGUGHT>s MAN. 

This file contains two typing errors. In the fourth line of the song, shame 
should be share. In the seventh line, sly should be shy. Here is a file called 
DEMO.TXT that has the correct text: 

PILES 
HERE ’S A BOTTLE AND AN HONEST FRIEND: 

WHAT WAL YE WISH FOR MAIR» MAN? 
WHA KENSs BEFGRE HIS LIFE MAY =NDe 

WHAT HIS SHARE MAY BE O° CAR nee MAN 
THEN CATCH THE MOMENTS AS THEY 

AND USE THEM AS YE OUGHTs + 
BELTEVE MEs HAPPINESS Lo SHY: 

AND COMES NOT AYE WHEN SOUGHT: MAN, 

15.3.2 Sample Output Listing 

SRCCOM can iist the differences between the two files. The example below 
compares the original file, DEMO.BAK, to its edited version, DEMO.TXT: 

ATHENS. Bk es HINO. TRT ALG 

1) DRT DEMO. BAK 

2) DKIDENO. TXT 
SOK AOR OOK AGE & 

Lod PILED 

13 HERE'S & BOTTLE ANT AN HONEST FRIENT 

KR KK 

aod POL 

2) HERE'S A BOTTLE AND AN HONEST FACE MA 

(continued on next page) 

ti
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Lda WHAT HIS SHAME MAY BE 0’ CARE» MAN? 
1) THEN CATCH THE MOMENTS AS THEY FLY» 
KERR 
2)4 WHAT HIS SHARE MAY BE O’ CARE, MAN? 
2) THEN CATCH THE MOMENTS AS THEY FLY» 
RK | 
Lod BELIEVE MEr HAPPINESS IS SLY» 
1) AND COMES NOT AYE WHEN SOUGHT» MAN. 
BACK | | 
2d BELIEVE ME, HAFFINESS 19 SHY» 
2) AND COMES NOT AYE WHEN SOUGHT» MAN. 
ARR ARERR 

1, 
& See es 

DO be he AUC GA ie ar Poy 

SRCCOM always prints the file name of each file as identification: 

1) DK? DEMO. BAK 
2) DK3 DEMO. TXT 

The numbers at the left margin have the form n)m, where n represents the 
source file (either 1 or 2) and m represents the page of that file on which the 
specific line is located. 

SRCCOM next prints ten asterisks and then lists the differences between 
the two files. The /L:n option was used in this example to set to 1 the number 
of lines that must agree to constitute a match. 

The first line of both files differs. SRCCOM prints the first line from the first 
file, followed by the second line as a reference. SRCCOM then prints four 
asterisks, followed by the corresponding two lines of the second file. 

1)1 FILEL 
1> HERE’‘S A BOTTLE AND -AN HONEST FRIEND! 
KXKK 
2)1 FILE2 
2) HERE’S A BOTTLE AND AN HONEST FRIEND! 
KKKKKKKKKK 

The fourth line contains the second discrepancy. SRCCOM prints the fourth 
line from the first file, followed by the next matching line as a reference. 

1)1 WHAT HIS SHAME MAY BE 0’ CARE» MAN? 
1> THEN CATCH THE MOMENTS AS THEY FLY» 
KKKX 

The four asterisks terminate the differences section from the first file. 

SRCCOM then prints the fourth line from the second file, again followed by 
the next matching line as a reference: 

21 WHAT HIS SHARE MAY BE 0’ CARE» MAN? 
2) THEN CATCH THE MOMENTS AS THEY FLY» 
KXKKKKKKKK 
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The ten asterisks terminate the listing for a particular difference section. 

SRCCOM scans the remaining lines in the files in the same manner. When 

it reaches the end of each file, it prints the ?SRCCOM-W-Files are different 
message on the terminal. 

The second example is slightly different. The default value for the /L:n 

option sets to 3 the number of lines that must agree to constitute a match. 

The output listing is directed to the file DIFF.TXT on device DK:. 

xnIFF.TXT=DEMO.BAKsDEMO.TXT 

?TSRCCOM-W-Files sre different 

The monitor TYPE command lists the information contained in the output 

file: 

»TYFE DIFF. TAT 
1> DRE DEMO. BAK 
2? DREDEMO, TAT 
2K ROKR AOR ROKK 
Lal PILED 
13 HERE'S & BOTTLE ANT AN HONEST FRIEND! 

KKK 
wed PILES 
ae HERE’S A BOTTLE AND AN HONEST FRIEND! 
ARR ROOK 
hod WHAT HIS SHAME MAY BE O° CARE» MANT 

1? THEM CATCH THE MOMENTS AS THET FLY» 
1? ANT LGE THEM AS YE QUGHT»s MANI~- 
13 BELIEVE ME: HAFFINESS IS Slits 

1? AND COMES NOT AYE WHEN SOUGHTs MAN, 

HE K 
mi WHAT HIS SHARE MAY BE 0’ CAREs MANT 

2) THEN CATCH THE MOMENTS AS THEY FLY» 

ad ANT USE THEM AS YE OUGHT» NANI«-~ 

oi BELIEVE MEs HAPPINESS IS SHY» 
=} AND COMES NOT AYE WHEN SOUGHT: MAN. 

OK FOK OOKK 

As in the first example, SRCCOM prints the file name of each file: 

1) DKS DEMO. BAK 

2) DKIDENO. TXT 

The first line of both files differs, so SRCCOM prints the first two lines of 
both files, as in the listing at the terminal from the previous example: 

191 FILE 
1) HERE’S A KROTTLE ANI AN HONEST FRIEND! 

XXX 
201 FILE? 
2) HERE’S A BOTTLE AND AN HONEST FRIEND! 

HOR KAKA K 
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Again, the fourth line differs. SRCCOM prints the fourth line of the first file, 
followed by the next matching line: 

11 WHAT HIS SHAME MAY BE 0° CARE» MAN? 
1> THEN CATCH THE MOMENTS AS THEY FLY» 

However, SRCCOM did not find a match (three identical lines) before it 

encountered the next difference. So, the second matching line prints, fol- 
lowed by the next differing line from the first file: 

1) ANI USE THEM AS YE OUGHT» MAN!-~ 
1) BELIEVE ME, HAPFINESS IS SLY» 

Again, the next matching line prints: 

1) AND COMES NOT AY WHEN SOUGHT? MAN. 

The /B option to include blank lines in the comparison was not used in this 
example. Thus, SRCCOM recognizes only one more line before the end of 
file. Since the two identical lines do not constitute a match (three are 
needed), SRCCOM prints the last line as part of the difference section for the 
first file: 

1) 
1) -~-SCOTTISH SONG 
1) 
KAKK 

In a similar manner, SRCCOM prints a differences section for the second 

file, ending the listing with the ?SRCCOM-W-Files are different message. 

NOTE 

Regardless of the output specification, the differences mes- 
sage always prints on the terminal. If you compare two files 
that are identical and specify a file for the output listing, 
tha messarea 2SRCCOM_I- Na difforanrac faiund nrinta an 
Vahey ALA OVS BOWE RAT WH PUPCIULUTO PUI ps tite Was 

the terminal and SRCCOM does not create an output file. 

15.3.3 Changebar Option /D[/V:i:d] 

When you use the /D option in the SRCCOM command line, SRCCOM cre- 
ates a listing in which it inserts vertical bars ( ! ) and bullets (0) to denote 
the differences between the two files in the command line. The vertical bar 
indicates insertion; the bullet indicates deletion. If you do not specify an out- 
put file SRCCOM prints the listing at the terminal. 

If you include the /V:i:d option with /D (you cannot use /V:i:d without /D), 
you can specify what characters you would like in place of the vertical bar 
and/or bullet. The argument i represents the ASCII code (between 40 and 
176 (octal)) for the character you want in place of the vertical bar. The argu- 

Source Compare (SRCCOM)



ment d represents the ASCII code (between 40 and 176) for the character 

you want to use in place of the bullet. 

In the following command line, SRCCOM compares DEMO.BAK to 

DEMO.TXT: 

xDENO. BAK? DEMO. TXT/D/L 31 

When SRCCOM processes the last command, it prints at the terminal the 

following listing: 

FILE? 
HERE’S A BOTTLE AND AN HONEST FRIEND! 

WHAT WAL YE WISH FOR MAIR» MAN? 
WHA KENS» BEFORE HIS LIFE MAY END» 

WHAT HIS SHARE MAY BE O° CARE? MAN? 
THEN CATCH THE MOMENTS AS THEY FLY» 

AND USE THEM AS YE OUGHT? MAN: 
| BELIEVE MEy HAFFINESS IS SHY» 

AND COMES NOT AYE WHEN SOUGHT»: MAN. 

we SCOTTISH SONG 

?SRCCOM-W-Files are different 

15.4 Creating a SLP Command File 

You can use SRCCOM to create an input command file to the source lan- 

guage patch program SLP described in Chapter 24. Two SRCCOM options, 

/A and /P, are designed solely for creating this command file. 

15.4.1. Patch Option (/P) 

When you specify an output file and include the /P option in the SRCCOM 

command line, SRCCOM creates a file you can use as the SLP input com- 

mand file. In the following sample command line, SRCCOM creates an out- 

put file, PATCH.DIF, which contains the necessary commands that, when 

used with SLP, can patch DEMO.BAK so that it matches DEMO.TXT. 

*XFATCH=DEMO. BAK sy DEMO. TXT/P 

15.4.2 Audit Trail Option (/A) 

You can use the /A option with /P to specify an audit trail. When SLP 

patches a file, it creates two output files. One output file is the patched 

source file; the second is a listing file. The listing file contains a numbered 

listing of the patched file, and it also has an audit trail SLP has appended to 

each changed line. The audit trail is a string of characters that keeps track 

of the update status of each line in the patched source file. SLP appends the 

audit trail to the right margin of each updated line in the patched source 

file. Note that when SLP must change a line, it appends an additional audit 
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trail below the audit trail of the changed line. The additional audit trail 
keeps track of the number of consecutive lines that change. 

When you use the /A option with /P you can specify what characters you 
want in the audit trail. 

When you use the /A option, SRCCOM prompts you for the audit trail: 

Audit trail? 

Respond with a string of up to 12 characters. Do not use a slash (/) in the 
audit trail. The example below provides a sample of a SLP listing file that 
contains a meaningful audit trail: the author’s initials and the date-of-patch 

1. FOURSCORE ANDI) SEVEN YEARS AGO» 
2.e QUR FATHERS BROUGHT FORTH ON THIS CONTINENT 
3. A NEW NATION» CONCEIVED IN LIBERTY §AL~-4K29%1863 
4. AND DEDICATED TO THE FROFOSITION FAL ~-4K29K1863 
v+ THAT ALL MEN ARE CREATED EQUAL. #XX-2 
&. NOW WE ARE ENGAGED IN A GREAT CIVIL WARys 

7+ TESTING WHETHER THAT NATIONy OR ANY NATION FAL -4X29K18463 
8. SO CONCEIVED AND SO DEDICATED: #KX-1 
9. CAN LONG ENDURE, 
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Chapter 16 

BINCOM 

The RT-11 binary compare program (BINCOM) compares two binary files 

and lists the differences between them. BINCOM can either print the 

results at the terminal or line printer, or store them in a file. It is particu- 

larly useful when you need to compare two executable programs because it 

provides a quick way of telling whether two data files are identical. Another 

use of BINCOM is to verify whether two versions of a program produce iden- 

tical output files when given identical input files. 

You can also use BINCOM to create an indirect command file that invokes 

the save image patch program (SIPP, described in Chapter 22) to patch one 

version of a file so that it matches another version. Section 16.5 describes 

the procedure you can use to create an indirect command file for SIPP. 

16.1 Calling and Using BINCOM 

To call BINCOM from the system device, respond to the dot (.) printed by the 

keyboard monitor by typing: 

KR BINCOM <RET> 

The Command String Interpreter prints an asterisk at the left margin of the 

terminal and waits for you to enter a command string. If you respond to the 

asterisk by entering only a carriage return, BINCOM prints its current ver- 

sion number. You can type a CTRL/C to halt BINCOM and return control to 

the monitor when BINCOM is waiting for input from the console terminal. 

You must type two CTRL/Cs to abort BINCOM at any other time. To restart 

BINCOM, type R BINCOM or REENTER and a carriage return in response 

to the monitor’s dot. The syntax of the command is: 

[output-specl/option]]| ,patch-spec|/option]] = input-specl, 

input-spec2[/option...] 

where: 

output-spec represents the file or volume that you want the differ- 

ences between the two files you are comparing to be 

sent to. If omitted, default is TT: 

patch-spec represents the file that you can run as an indirect com- 

mand file; it contains the commands necessary to patch 
input-specl so it matches input-spec2 

input-specl _ represents the first file to be compared 
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input-spec2 _ represents the second file to be compared 

option is one or more of the options listed in Table 16-1 

The console terminal is the default output device. There is no default file 
type for input files; you must always specify the file type. BINCOM assigns 
-DIF as the default file type for the difference output file, and .COM as the 
default file type for the SIPP indirect command file. 

BINCOM examines the two input files word by word (or byte by byte), look- 
ing for differences. When BINCOM finds a mismatch, it prints the block 
number and offset within the block at which the difference occurs, the octal 
values from the first and second input files, and the logical exclusive OR of 
the two values. This last number helps you find the bits that are different in 
the two values. 

16.2 Options 

16-2 

Table 16-1 summarizes the options that you can use with BINCOM. Except 
for the /O option, you can place these options anywhere in the command 
string, but it is conventional to place them at the end of the command line. 

Table 16-1: BINCOM Options 

Option | Explanation 

/B Compares the input files byte by byte. If you do not specify this option, BINCOM 
compares the files word by word. 

/Em Ends comparison at block number n, where n is an octal value. If you do not 
include this option, BINCOM ends the comparison when it reaches end-of-file on 
one of the input files. 

Types on the console terminal the list of available options. 

(SO Creates aii output file or patch file, even if there are no differences between the 
two input files. If you enter this option after the differences output file, BINCOM 
creates the differences output file whether or not there are differences between 
the two input files. 

If you enter this option after the SIPP indirect command file, BINCOM creates an 
SIPP indirect command file whether or not differences exist. You can enter this 
option at the end of the command line if you want both output files. 

This option is useful in BATCH streams to prevent later job steps from failing 
because BINCOM did not create the expected control file. 

/Q Suppresses the printing of the differences and prints only the message: ?BIN- 
COM-W-Files are different, if applicable (or 2SIPP-I-No differences encountered). 
This option is useful in BATCH coniroi files when you want to test for differences 
and perhaps abort execution, but do not want the log file filled with output. 

‘Sn Starts the comparison at block number 7, where n is an octal value. 
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16.3 Output Format 

This section describes the BINCOM output file format and explains how to 

interpret it. 

do not specify an output file, BINCOM prints the differences only on the ter- 

minal. If you include the /Q option, BINCOM does not print the differences 

and does not create an output file. 

The first line of the difference listing is a header line that identifies the files 

you are comparing. Next, BINCOM prints a blank line and then lists the dif- 

ferences between the two files. Each difference line has the following format: 

bbbbbb ooo/ ffffff ssssss xxxxxx 

where: 

bbbbbb is the octal number of the block that contains the 

difference 

000 is the octal offset within the block 

fffttt is the value in the first file 

SSSSSS is the value in the second file 

XXXXXX is the logical exclusive OR of the two values 

If there are several differences in a block, BINCOM prints the block number 

only once for that block. Thus, each time you see a block number appear, it 

indicates that the differences being printed are in a new block. 

If you specify the /B option to compare the files byte by byte, BINCOM prints 

the numbers ffffff, ssssss, and xxxxxx as three-digit, octal byte values. 
Faatraee } 

When BINCOM reaches the end of one of the input files, it checks its posi- 

tion in the other input file. If the files have different lengths, BINCOM 

prints the message: 

?PRINCOM-W-File is longer -- devifilnam. tyr 

When BINCOM reaches the end of both files, it prints on the terminal the 

message if it encountered any difference: 

?RINCOM-W-Files are different 

If the two files are identical, BINCOM prints the message: 

PRINCOM-I-No differences encountered 

If you include a SIPP indirect command file specification in the command 

line, BINCOM creates a file that is a valid command file for the save image 

patch program SIPP (see Chapter 22). This command file contains com- 

mands that instruct SIPP to patch the first input file so that it matches the 

second input file. If you want BINCOM to create only the patch file, enter a 
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comma before the patch file specification in the command line, in place of the 
output file specification. 

16.4 Examples 

The first example compares files TEST1.TST and TEST3.TST, both on 
device DK:. Notice that there are no output files and no options in the com- 
mand line. 

+R BINCOM 
XTEST1.7ST*»TEST3.TST 
BINCOM comparing/OUKi TESTL.TST -- DKITEST3.TST 

000000 002/ OS151i1 O51502 000013 

TBINCOMN-W-Files sre different 

Notice the fourth line in the above example. The third number, 051511, rep- 
resents the contents of location 2, block 0, in file TEST1.TST. The fourth 
number, 051502, represents the contents of the same location in file 
TESTS.TST. The last number is the logical exclusive OR of the two values. 

The next example specifies the output file FOO1 as the file in which to store 
the differences between TEST1.TST and TEST3.TST. 

oR BINCOM 

XFOO1=TESTI.TST»TESTS.TST 
?BINCOM-W-Files are different 

The contents of file FOO1 from the last example follow. Note that FOO1 has 
the default file type .DIF. 

+TYPE FOO1.DIF 

BINCOM comparins/DK3TEST1.TST -- DKS TEST3.TST 

000000 002/ O51511 051502 000013 

16.5 Creating a SIPP Command File 

16-4 

You can use BINCOM to create an indirect command file that invokes the 
save image patch program (SIPP, described in Chapter 22) to patch one ver- 
sion of a file you are comparing to match the other version. As noted earlier 
in this chapter, you specify this indirect file as the second output file in the 
CSI command string. If you wish to create only the indirect file as output, 
place a comma before the output file specification in the command line, in 
place of the first output file. 

The example that follows specifies FOO2 as the patch output file, which con- 
tains the commands necessary to patch file TEST1.TST so it matches 
TEST3.TST. Notice the comma that appears before the patch file specifica- 
tion. This indicates that a difference output file is not requested, resulting in 
the printing out of all the differences at the terminal when the command is 
awa nttal 
CATCUULTU. 
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«RK BINCOM 
*¥»FOO2=TEST1,.TST»TEST3S.TST 
RINCOM comparing /OUKiTEST1.TST ~- DKS TEST3.TST 

000000 002/ O51511 051502 000013 

PRINCOM-HW-Files are different 

The contents of file FOO2 follow. Note that BINCOM assigns to this file the 

.COM file type. 

FE 

DK? TEST1,.TST/A 
000000 
000000002 

051502 
“yy 
“C 

The file FOO2 from the previous example can be run as an indirect com- 

mand file to make TEST1.TST match TEST3.TST. This can be done with the 

following command, when typed in response to the keyboard monitor dot: 

@FO002.COM 
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Chapter 17 

Resource Utility Program (RESORC) 

The resource utility program lists system resource information on the termi- 

nal. You can use RESORC to display the following data about your system: 

Monitor version number 

@ SET options in effect 

e Hardware configuration 

@ Currently loaded jobs 

e System generation special features in effect 

@ Device assignments 

e Status of currently active terminals (on multi-terminal systems) 

@ Device handler status 

17.1 Calling and Using RESORC 
To call RESORC from the system device, respond to the keyboard monitor 

dot (.) by typing: 

R RESORC <RET> 

The Command String Interpreter prints an asterisk (*) at the left margin of 

the terminal and waits for your input. At this point, enter the RESORC 

option or options required to obtain the information you need. Section 17.2 

describes these options, and Table 17-1 summarizes them. 

If you enter only a carriage return in response to the asterisk, RESORC 

prints its name and current version number. To abort RESORC while it is 

executing, type two CTRL/Cs. Type one CTRL/C to return control to the 

monitor when RESORC is waiting for input (that is, when an asterisk has 

printed on the terminal). 

17.2 Options 

By specifying one or more of the options /C, /D, /H, /J, /M, /O, and /T, you 

choose the information that RESORC lists on the terminal. If you use two or 

more options, you can enter them in any order, although RESORC lists the 

information in the order /M, /C, /H, /O, /D, /J, /T. 
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RESORC offers two additional options that are equivalent to combinations 
of options. The /Z option has the same effect as a combination of /M, /C, /H, 
/J, and /O options. The /A option has the same effect as a combination of all 
the options except /Z. 

Table 17-1: RESORC Options 

Option | Display 

/A The result of a combination of all RESORC options (except /Z) 

/C The device from which you bootstrapped the system and the monitor SET options 
in effect 

/D A list of the device handlers, their status, and their vectors 

/H The hardware configuration 

IJ Information about the currently running and loaded jobs 

/L Device assignments 

/M The monitor type, version number, and patch level 

/O The system generation special features in effect 

/T The status and options in effect for currently active terminals on multi-terminal 
systems 

/Z The result of a combination of /M, /C, /H, /J, and /O options 

17.2.1 All Option (/A) 

The /A option has the same effect as a combination of all the other RESORC 
options (except /Z). When you enter /A, all RESORC information is printed 
on the terminal in the order shown below. 

@ Monitor configuration (that is, the monitor type and version number; the 
base address of the resident monitor; the device from which the monitor 
was bootstrapped; what the SET options are; whether a foreground job is 
loaded; and the indirect file nesting depth) 

e Hardware configuration 

e@ System generation special features in effect 

@ Device handler status 

e Device assignments 

e Jobstatus 

e Status of currently active terminals 

See the following sections for details on these topics. 
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17.2.2 Software Configuration Option (/C) 

The /C option displays: 

@ The device from which you bootstrapped the system and the resident 

monitor base address 

@ The monitor SET options 

@ Whether a foreground job is loaded (if applicable) 

© indirect file nesting depth 

The following example uses the /C option. 

X/C 

Booted from DLISRTI1IFR 
Resident Monitor base is 127444 (44836,) 

USK is set SWAP 

Foreground Job is loaded 
TT is set NOQUIET 

Indirect file abort level is ERROR 

Indirect file nesting derth is 3 

17.2.3 Device Handler Status Option (/D) 

RESORC’s /D option displays a list of your system’s device handlers, along 

with their status and vectors. The /D option lists only those handlers whose 
special features match those of the currently booted monitor. If a handler is 
loaded, RESORC prints its load address. The following sample shows the 
table that RESORC prints when you use the /D option. 

x/Tl 

Tevice Status Vector 

rx Installed 264 

ry Not installed 264 
ng Not installed 300 304 310 314 

Po Not installed 

LT Not installed 214 
RF Not installed 204 

lis Not installed 204 

RK 113154 220 

DL. Resident 1409 

DF Not installed 254 

DM Installed 2109 

MT Installed 224 

MM Not instelled 224 

MS Not installed 224 
LF 113764 200 

LS Not instslled 300 304 

FC Installed 070 074 

CR Not installed 230 

CT Installed 2460 

NL Installed 000 
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In this table, the status column can list one of the following messages: 

Message Meaning 

Installed The device handler is in the system tables, but you have not 
loaded it in main memory (you can load it with the LOAD 
command). 

Not installed The device handler is not in the system tables, but you can 
add the handler with the INSTALL command (if there is a 
free slot). 

-Not installed The device handler special features do not match those of 
the monitor; you cannot install the handler. (The minus 
sign in front of any message means that 
the handler.) 

=rnt4 as ad 2. iV you cannot install 

Resident The device handler is permanently in memory; you cannot 
remove or unload it. 

nnnnnn The beginning address of a loaded handler 

The last column in the /D listing identifies vectors. If the handler has mul- 
tiple vectors, the /D option prints the additional vectors in this column. 

17.2.4 Hardware Configuration Option (/H) 

When you use the /H option, RESORC lists the processor type and then all 
the special hardware features in your system configuration. The processor is 
one of the following: 

LSI 11 
PDP 11/04 
PDP 11/05,10 
PDP 11/15,20 
PDP 11/23 
PDP 11/34 
PDP 11/35,40 
PDP 11/44 

PDP 11/45,50,55 
PDP 11/60 
PDP 11/70 

Any special hardware is chosen from the following list. (The /H option dis- 
plays the features in the order they occur in the list.) 

FP11 Hardware Floating Point Unit 

Commercial Instruction Set (CIS) 
Extended Instruction Set (EIS) 

Floating Point Instruction Set (FIS) 
KT1il Memory Management Unit 
Parity Memory 
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Cache Memory 
VT11, VT48, or VS60 Graphics Hardware 

The next item that appears in the /H listing is the clock frequency (50 or 60 
cycles), and the last is the KW11—P programmable clock (if your system has 
one and you are not using it as the system clock). 

The following example shows the /H option. 

*/H 

POF 11/34 Frocessor 
Extended Instruction Set (EIS) 

KT11 Memory Manadement Unit 

Parity Memory 
Cache Memory 

60 Cycle System Clock. 

KWLi1-P User Programmable Clock 

17.2.5 Loaded Jobs Option (/J) 

The /J option prints information about the currently loaded jobs. For each 
job, RESORC displays: 

@ The job number and name (if you have not enabled system job support on 
your monitor, the foreground job name appears as FORE, and its priority 
level is 1 in FB or XM) 

@ The console the job is running on 

® The priority level of the job 

@ The job’s state (running, suspended, or done but not unloaded) 

@ The low and high memory limits of the job 

e@ The start address of the job’s impure area 

The following example uses the /J option. 

Job Name Console Level State Low Histh Imrure 

16 MFUNCT 1 7 Suspend 115350 127444 114412 
14 EL 6 6 132404 141452 1304643 
12 QUEUE 0 a 152345 163243 144231 

0 RESORC 0 0 Run 000000 113144 133374 

17.2.6 Device Assignments Option (/L) 

When you type /L in response to the CSI asterisk, RESORC displays your 
system’s device assignments. The devices RESORC lists are those in the sys- 
tem tables. The listing also includes additional information about particular 
devices. The informational messages and their meanings follow. 
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(RESORC) or = RESORC 

(FORE) or =FORE 

(jobname) or =jobname 

(Loaded) 

(Resident) 

= logical-device-name(1), 

logical-device-name(2)... 
,logical-device-name(n) 

xx free slots 

The device or unit is assigned to the back- 
ground job RESORC (for FB and XM monitors 
only). 

The device or unit is assigned to the foreground 

job (only for FB and XM monitors that do not 

have system job support). 

The device or unit is assigned to the system or 
foreground job (only for FB and XM monitors 
that have system job support), where jobname 

represents the name of the foreground or sys- 
tem job. 

The handler for the device has been loaded into 

memory with the LOAD command. 

The handler for the device is included in the 

resident monitor. 

The device or unit has been assigned the 
indicated logical device names with the 
ASSIGN command. 

The last line tells the number of unassigned 

(free) devices. 

The following example was created under an FB monitor. It shows the 
status of all devices known to the system. 

TT (Resident) 
TL ¢Resident)? 

TLi = SY¥ » DK » OBJ: 

m2 = UST; MAF 
MQ (Resident) 

RK (Loaded) 

DX (Loaded) 

OX0O: (FORE) 

[Xi CRESORC) 

NL 
9 free slots 

SRC» BIN 

17.2.7 Current Monitor Option (/M) 

When you use the /M option RESORC prints the type, version number, and 

patch level of the currently running monitor. The designation BL, SJ, FB, or 
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XM identifies the monitor type as base-line, single-job, foreground/ 

background, or extended memory, respectively. 

The following example uses the /M option. 

*/M 

RT-11FBR (3S) VO4.00 

The special features chosen during system generation are listed on the ter- 

minal when you use the /O option. Whatever features are in effect are 

printed out in the same order as the following list of possible special 
features. 

Option Function 

Device I/O time-out support Permits device handlers to do the equivalent 

of a mark time without doing a SYNCH 
request; DECnet applications require this 
support. 

Error logging support Keeps a statistical record of all I/O operations 
on devices that are supported by this feature; 
detects and stores data on any errors that 
occur during I/O operations. 

Multi-terminal support Permits you to use as many as 16 terminals. 

Memory parity support Causes the system to print an error message 

when a memory parity error occurs. 

SJ time support Configures the single-job monitor to include 

mark time and cancel mark time programmed 
requests and to support the .FORK process. 

System job support Allows you to run up to six jobs in the fore- 
ground in addition to the foreground and 
background jobs. 

The following example shows the /O option 

*/0 

Tevice I/0 time-out surrort 

Error logsins surrort 
Multi-terminal surreort 

Memory rarity suproart 

If there are no special features in effect, RESORC prints NO SYSGEN 
options enabled. 
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17.2.9 Terminal Status Option (/T) 

The /T option displays information about currently running active termi- 
nals on multi-terminal systems. Therefore, if your system has only the con- 

sole terminal, RESORC prints: 

No multi-terminal surrort 

Since multi-terminal support is not part of the distributed RT—11 monitors, 
such support is present on your system only if you have included it during 

system generation; that is, multi-terminal support is a special feature. 

If you do have multi-terminal support, and you enter the /T option in 

response to RESORC’s asterisk, RESORC prints a table similar to the fol- 
lowing example: 

*x/T 

Unit Owner Tyre WIDTH TAB CRLF FORM SCOPE SFEED 

¢] S-Console [IL 132 No Yes No No N/A 

1 Local 12 80 Yes WNo No Yes 4860 

2 Local 212 80 Yes No No Yes 4800 
3 Local IZ 80 Yes No No Yes 4800 
4 Remote NZ 72 No Yes No No 300 

Note that in this table, the unit number refers to the terminal; RT-11 multi- 

terminal support permits you to use as many as 16 terminals. 

The UNIT OWNER column lists the name of the job (foreground, system, or 
background) to which the terminal is assigned. If the running monitor does 
not have system job support, RESORC prints FORE and RESORC, where 
applicable. 

The TYPE column of this table shows (1) the type of terminal: local, remote, 

console, or S-console (a console shared between background, system, and 

foreground jobs) and (2) the type of hardware interface the terminai uses: 
DL or DZ. 

The WIDTH column indicates the width in characters (up to 132) of termi- 
nal listing or display text. 

The next four columns indicate which SET options are in effect on the termi- 
nal. If you have set TAB, the terminal can execute hardware tabs. If you 
have set CRLF, the terminal issues a carriage return and line feed when- 
ever you attempt to type past the right margin. The terminal is capable of 

executing hardware form feeds if you have set FORM and (on graphics ter- 
minals) of echoing RUBOUT characters as backspace-space-backspace if 
you have set SCOPE. 

The last column, SPEED, lists the terminal’s baud rate. If the terminal’s 

DL11 interfaces do not have programmable baud rates, however, the /T 

option prints N/A under the SPEED column to indicate that the baud rate is 
not alterable. 
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17.2.10 Summary Option (/Z) 

The /Z option has the same effect as a combination of the /M, /C, /H, /J, and 

/O options. In other words, /Z lists the following information about your 
system: 

@ Monitor configuration 

@ Set options in effect on the monitor 

Ye oo | 
w 

e@ System generation special features in effect 

This information prints out in the order shown in the following sample. 

K/Z 

RT-L1FB (S$) VO04.00 

Rooted from DLItRTilFE 
Resident Monitor base is 127444 (44836.) 

USK is set SWAF 

Foreground Job is loaded 

TT is set NOQUIET 

Indirect file abort level is ERROR 

Indirect file nestins derth is 3 

FOP 11/34 Frocessor 

Extended Instruction Set (EIS) 
KT1i1 Memory Management Unit 

Farits Memory 

Cache Memory 
60 Cycle Sustem Clock 

KWL1I-F User Frogrammable Clock 

Llevice I/O time-out surrort 

Error losgsing surrort 

Multi-termingl surrort 

Memory rarity surrort 

Resource Utility Program (RESORC) 17-9





Chapter 18 

Volume Formatting Program (FORMAT) 

The FORMAT utility program formats disks and diskettes. You can also use 

FORMAT to convert single-density diskettes to double-density and vice 
eR 

disks, and RK06-RKO7 disks. 

Formatting a volume makes that volume usable by RT-11. When you for- 

mat a volume, FORMAT writes headers on each block in that volume. The 

header of a block contains data the device controller uses to transfer infor- 

mation to and from that block. 

When you use FORMAT to convert a single-density diskette to double den- 

sity, or vice versa, FORMAT writes media density marks on each block of 

the diskette. You can format a diskette only in a double-density diskette 

drive, DY:. If you attempt to format a diskette in a single-density diskette 

drive, DX:, FORMAT prints an error message. 

Reformatting with the FORMAT program can also eliminate bad blocks 

that disks and diskettes sometimes develop as a result of age and use. 

Although formatting does not guarantee that each bad block will be elimi- 

nated, formatting can reduce the number of bad blocks. 

NOTE 

FORMAT destroys any data that cur- 

rently exists on the disk. 

18.1 Calling and Using FORMAT 

To call FORMAT from the system device, respond to the dot (.) printed by 

the keyboard monitor by typing: 

R FORMAT “RET 

The Command String Interpreter prints an asterisk (*) at the left margin of 

the terminal and waits for a command string. If you enter only a carriage 

return in response to the asterisk, FORMAT prints its current version num- 

ber. You can type CTRL/C to halt FORMAT and return control to the mon- 

itor when FORMAT is waiting for input from the console terminal. You 

cannot type two CTRL/Cs to halt FORMAT during an operation. 

If you interrupt the program during a formatting operation by some other 

means, the disk or diskette involved is not completely formatted. You must 

restart the operation on the same disk or diskette and allow it to run to 

completion. 
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Chapter 6, Command String Interpreter, describes the general syntax of the 
command line that system utility programs accept. FORMAT accepts one 
device specification (either a physical or logical device name) followed, if 
necessary, by one or more options. An RK05 disk you wish to format can be 
located in any unit (0-7) of device RK:. A diskette you need to format must 
be mounted on an RX02 device (device DY:), but it can be located in any unit 
(0-3) of that device. You cannot format diskettes on an RX01 device. 

FORMAT automatically prints the device-name./Are you sure? message 
before it begins any operation. The device name that prints out in the mes- 
sage is the physical name of the device you specify in the command line. 
Therefore, if you use a logical device name in the command line, the device 
name that FORMAT displays in the verification message is different from 
the name you type. If you want the operation to continue, type a Y followed 
by a carriage return in response to the verification message. Any other 
response prevents the formatting operation from occurring and causes FOR- 
MAT to print its prompting asterisk again. 

You can use FORMAT from an indirect command file. To satisfy the device- 
name./Are you sure? message, enter a Y as the next line of the indirect file 
immediately following the FORMAT command line. You can suppress the 
verification message completely by using the /Y option in the FORMAT 
command line. If you use /Y, you do not need to enter the Y on the following 
line. 

After you format a disk, you should use the INITIALIZE command to pre- 
pare the volume for use with RT-11. See Chapter 4 for more information on 
the INITIALIZE command. 

18.2 Options 

18-2 

Options that you specify in a command line to the FORMAT program per- 
form several functions. Table 18-1 summarizes these options and the oper- 
ations they perform. You can combine these options, if necessary, in any 
order. More detailed explanations of the options are arranged alphabetically 
by option name in the sections that follow the table. 

Table 18-1: FORMAT Options 

Option |Section | Explanation 

none 18.2.1 If you do not supply an option, FORMAT formats the volume you spec- 
ify. If you specify an RX01 or RX02 diskette, the default: operation 
that occurs is double-density diskette formatting. You can use /Y and 
/W with the default operation. 

/P:n 18.2.2 Pattern verification option, where n represents an octal integer in the 
range 0 to 377. The option specifies the specific 16-bit word pattern 
that FORMAT uses to write to the volume, and read from the volume, 

during the process of verification. If you do not use this option, FOR- 

MAT defaults to /P:200. 

(continued on next page) 
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Table 18-1: FORMAT Options (Cont.) 

Option | Section | Explanation 

/S 18.2.2 Single-density option. This option formats a diskette in a single-den- 

sity format. 

/V[L:ONL]| 18.2.3 Verification option. When you specify /V in the command line, FOR- 

MAT first formats the specified volume, then verifies it. If you specify 
/V:0NL, FORMAT only verifies the specified device. Note that you 
can use /V:ONL with any disk, diskette, DECtape, or DECtape II. 

iW 18.2.4 Wait option. This option permits you te substitute another disk for the 
volume you specify in the command line, format the second volume, 

then replace the original volume. 

IY 18.2.5 No query option. This option suppresses the Are you sure? message 

FORMAT automatically prints before each operation. 

18.2.1 Default Format 

To format diskette in double-density mode, specify the device name in the 
command line. You can also use /Y to suppress the query message, and /W to 
pause for a volume substitution. The following example formats the diskette 
in DY: device unit 1 as a double-density diskette. 

KDY13 
DYLI/SFORMAT-Are vou sure?y 

?TFORMAT<-I-Formattingsg camelete 
* 

To format an RK05, RKO6-7, or RP02-3 disk, specify the device name in the 
command line. You can also use /Y to suppress the query message and /W to 

pause for a volume substitution. The following example formats an RK05 
disk in RK: device unit 1: 

KRK 1 

RKLI/FORMAT-Are sou surety 

?FORMAT-I-Formattins comelete 
x 

When you format an RKO6 or RKO7 disk, FORMAT lists the block numbers 
of all the bad blocks in the manufacturer’s bad block table and in the soft- 

ware bad block table. 

18.2.2 Pattern Verification Option (/P:n) 

When you use the /P:n option with /V[:ONL] in the command line, you can 

specify the 16-bit word pattern you want FORMAT to use when it performs 

volume verification. The argument n represents an octal integer in the 
range 0 to 377 that specifies the pattern or successive patterns you want 

FORMAT to use. Table 18—2 lists the verification patterns FORMAT uses. 
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Table 18-2: Verification Bit Patterns 

Pattern # Bit Set 16-Bit Pattern 

1 0 000000 
2 1 111111 
3 2 163126 
4 3 125252 
5 4 052525 
6 5 007417 
7 6 021042 
8 7 104210 

RAR a a8 ES aes au 4 

to be run during verification. Bits set in /P:n select the patterns to be run. 
FORMAT converts the number you specify into a binary number; the num- 
ber of each set bit specifies which patterns to run. For example, the number 

25 translates to the binary number 010101. In the number 010 101, bits 0, 2, 

and 4 are set. As Table 18-2 shows, bit 0 specifies pattern 1; bit 2 specifies 
pattern 3; and bit 4 specifies pattern 5. If you specify /P:25, FORMAT runs 

patterns 1, 3, and 5. If you specify /P:255, FORMAT runs patterns 1, 3, 4, 6, 

and 8. If you specify /P:377, FORMAT runs all eight patterns during veri- 
fication. If you do not use the /P:n option, FORMAT runs only pattern 8. 

In /P:n, the number you specify for n indicates the value for the bit patterns 

When you use the /P:n option, and you specify more than one pattern, FOR- 
MAT runs each pattern successively. After it completes verification, FOR- 
MAT prints at the terminal each bad block it found during each verification 
pass. The format of the verification report is: 

FATTERN ¥: 

ie 

In the example above, x represents the pattern number, and nnnnnn repre- 
sents the had block number. FORMAT makes a senarate verification nase 

— oe nae Fee A ae ree ee ee ee —— ee ee — a i ad oe WU BS Pew AEE perve 

for each pattern it runs, and reports on each pass. 

The sample command line that follows formats volume RK1: and verifies it 
with patterns 4, 5, and 6. 

KRK LEAVE 370 

RK1I /7FORMAT~Are vou sure?Y 
?PFORMAT~-I-Formatting complete 

FATTERN #6 

FATTERN 45 
FATTERN #4 

PFORMAT—-I-Verification complete 
x 

The sample command line that follows verifies volume DLO: with pattern 2. 

KILO? /VIONL/F 32 

DLO? /VERIFY-Are you sure?Y 
FATTERN #2 
?FORMAT-I-Verification complete 
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18.2.3 Single Density Option (/S) 

Use /S to format a diskette in single-density mode. You can also use /Y to 

suppress the query message and /W to pause for a volume substitution. The 

following example formats the diskette in DY: device unit 1 as a single-den- 

sity diskette. 

aDYiE/S 
TYLI/FORMAT—-Are you surety 

?FORMAT~I-Formatting comrlete 

18.2.4 Verification Option (/V[:ONL]) 

Use the /V[:ONL] option to provide a verification of all blocks on a volume 

immediately following formatting. If you use the optional argument :ONL, 

FORMAT executes only the verification procedure. Although FORMAT can 

format only a limited assortment of storage volumes, it can verify any disk, 

diskette, DECtape, or DECtape II. 

In the process of verifying a storage volume, FORMAT first writes a 16-bit 

word pattern on each block of the specified volume, and then reads each pat- 

tern. For each read or write error it encounters, FORMAT prints at the ter- 

minal the block number for each block that generated the error. 

NOTE 

FORMAT destroys data on any storage volume it verifies. 

The following command line uses /V to verify an RK05 disk after 

formatting. 

KAKO? ZY 

RXO3 /FORMAT-Are vou sure?ry 

TFORMAT-I-Formatting comelete 

FATTERN #8 

PFORMAT-I-Verification comrlete 

The next example uses /V:ONL to verify, but not format, an RXO1. 

KOXLE /VE ONL. 
IXLi:/VERIFY-Are vou surety 

PATTERN #8 

?FORMAT-I-Verification comelete 

18.2.5 Wait Option (/W) 

Use /W to pause before formatting begins in order to substitute a second vol- 

ume for the disk you specify in the command line. This is useful for single- 

disk systems. After the FORMAT program accepts your command line, it 

pauses while you exchange volumes. Type a Y followed by a carriage return 

in response to the CONTINUE? prompt when you are ready for formatting 

to begin. When formatting completes, the program pauses again while you 
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replace the original volume. Respond to the CONTINUE? prompt with a Y 
followed by a carriage return. You can combine /W with any other option. 
The following example formats the diskette in DY: device unit 1 asa single- 
density diskette. 

¥DYLI/W/S 

DY1i:/FORMAT~Are you surety 

Insert volume you wish to format, CONTINUE CY/NO?Y 
PFORMAT-I-Formattins complete 
Rerlace original volume. CONTINUE CY/ND PY 
x 

18.2.6 Noquery Option (/Y) 

Use /Y to suppress the Are you sure? query message FORMAT prints before 
each operation begins. When you use /Y, formatting begins as soon as FOR- 
MAT accepts and interprets your command line. The following example for- 
mats the diskette in DY: device unit 1 as a double-density diskette. 

¥DYLE/Y 

TFORMAT-I-Formatting comelete 

* 
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Part V 

System Jobs 

Part V describes two utilities that you can run as system jobs: the Error Log- 

ger and the Queue Package. System job support is a special feature, avail- 

able only through the system generation process. Because system jobs run in 
the foreground, they must run under an FB or XM monitor. For an in-depth 
description of the system job feature, see the RT—11 Software Support 

Manual. 

Chapter 19 describes the Error Logger, which keeps statistical records of all 
I/O transfers, I/O errors, memory parity errors, and cache memory errors. 

Chapter 20 describes the Queue Package, which sends files for output to any 
valid RT—11 device. 

Note that you can run these utilities as foreground jobs, but running them 
as system jobs enables you to run a foreground and a background job in 
addition.





Chapter 19 

Error Logging 

The Error Logger utility monitors the hardware reliability of the system. 
The Error Logger keeps a statistical record of all I/O operations on devices 
that it suvverts. In addition te keening these statistics, the Error Logger 

detects and records memory parity or cache errors and any errors that occur 

during I/O operations. At intervals you determine, the Error Logger pro- 
duces individual and/or summary reports on some or all of these errors. The 

Error Logger is available only as a special feature; that is, you must perform 
the system generation process to enable Error Logging. It runs only with the 
foreground/background or extended memory monitors, as either a fore- 

ground or system job. 

19.1 Uses 

Error logging reports are useful for maintaining the hardware on which 
RT-11 runs. Problems such as line noise, static discharges, or inherently 
error-prone media can cause recoverable errors on systems that are other- 
wise functioning normally. By studying error logging reports, you can learn 
to distinguish these errors from those that might be symptoms of an impend- 
ing device failure. Also, some recoverable errors that are insignificant in 
themselves might be related to other more serious errors; their effects might 
not be immediately apparent to you. Information contained in the reports 
about each error and about the status of the system when the error occurred 

may alert you to a previously unforeseen hardware problem. 

Sometimes a device fails so quickly that the Error Logger is unable to pre- 
dict the failure in time for you to prevent it. In this case, you can determine 
the cause more quickly if a report is available that describes the errors that 

occurred immediately prior to the failure. 

In general, the Error Logger: 

@ Detects each I/O transfer and I/O error as it occurs 

@ Gathers information about each I/O transfer or error 

e@ Stores the information in a file 

@ Formats the information to produce a report 

NOTE 

Because the Error Logger records data on each I/O transfer, 
thereby using additional computer time and memory, you 
may wish to use the Error Logger only when you experience 

difficulty with a device. Keeping a backup system volume 
on which the Error Logger is enabled makes this easy. 
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19.2 Error Logging Subsystem 

19-2 

The Error Logger consists of three programs and a statistics file. When you 
run the Error Logger, you coordinate these programs to gather I/O and 

error-related information into its statistics file and create the error report 
you want. The Error Logger names the statistics file it creates 
ERRLOG.DAT. At any time you specify, you can direct the Error Logger to 
create error reports from the information it has gathered in ERRLOG.DAT. 
The names and functions of the three Error Logger programs follow. 

EL 

ELINIT 

ERROUT 

A foreground or system job that gathers information about 
every I/O transfer and system error and stores it in 

ERRLOG.DAT. The EL job communicates with a device handler 

as each I/O transfer occurs, and it gathers from the handlers all 
the necessary statistics for a complete error report. When you 
initiate error logging, EL instructs you to start up the second 

Error Logging program, ELINIT. 

A background job that creates and maintains the statistics file, 
ERRLOG.DAT. You can direct ELINIT to initialize 
ERRLOG.DAT every time you have a session at the terminal, or 

you can direct ELINIT to continue compiling statistics in 

ERRLOG.DAT on a daily basis. 

When you run ELINIT, it prompts you for the information it 

needs to maintain ERRLOG.DAT’s size. By default, ELINIT 
allocates 100 decimal blocks for ERRLOG.DAT. Each time you 
run ELINIT, it prints a message that tells how many of those 
100. blocks are filled. If ERRLOG.DAT fills to its limit, the EL 

job is unable to store more information in it. So that you can 
increase ERRLOG.DAT’s size, ELINIT prompts you for a file 

size change each time you run the program. 

If you rearrange your RT-11 configuration, or if you do some- 
thing to alter the device handlers, ELINIT may print a message 

indicating that it must initialize ERRLOG.DAT to make the 
statistics it has been maintaining compatible with the new con- 
figuration. When this happens, ELINIT renames the 
ERRLOG.DAT it formerly maintained to ERRLOG.TMP and 
creates a new ERRLOG.DAT. The Error Logger can still create 
a report from ERRLOG.TMP. 

A background job that creates a report from the statistics in 

ERRLOG.DAT or any file of that format. When you run 

ERROUT, you can direct the program to list the error report at 

the terminal or to create a file for the error report. You can also 
indicate whether you want a detailed report on each error that 
occurred or simply a summary report. 

Figure 19-1 provides a diagram of the Error Logging subsystem. 
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Figure 19-1: Error Logging Subsystem 
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19.3 Calling and Using the Error Logger 

The Error Logger runs only with the FB or XM monitors as a foreground or 
system job. To run the Error Logger as a foreground job, call the Error Log- 
ger from the system device by typing in response to the keyboard monitor 
dot (.): 

FRUN EL <RET> 

To run the Error Logger as a system job, type in response to the keyboard 
monitor dot: 

SRUN EL <RET> 

The Error Logger returns with a prompt, telling you how to initiate the 
error logging process. 

To initiate Error Lossings RUN ELINIT 

To halt the Error Logger if it is running as a foreground job, type a CTRL/F 
followed by two CTRL/Cs. If it is running as a system job, you can type a 
CTRL/X and then specify EL as the system job you want to halt (followed by 
two CTRL/Cs). 

NOTE 

If you have not installed the system on which you want to 
run the error logger, check EL’s file type on a directory list- 
ing of your system volume. In order to run EL as a system 

Error Logging 19-3



job, RT-11 assumes EL has a SYS file type. If the EL pro- 
gram on your system volume has a .REL file type, and you 
want to run EL as a system job, either: 

1. rename EL.REL to EL.SYS and type SRUN EL, or 

2. typeSRUN EL.REL. 

Likewise, if you want to run EL as a foreground job, and the 
EL program on your system volume has a SYS file type, 
either: 

1. rename EL.SYS to EL.REL and type FRUN EL, or 
i)
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19.3.1 Using ELINIT 

After you type RUN ELINIT (or R ELINIT) followed by a carriage return, 
ELINIT returns with a prompt. This prompt asks you to specify which 
device you want the statistics file ERRLOG.DAT written to. The format of 

this prompt follows. 

What is the name of the device for the ERRLOG.DAT file <SY:? 

Type a carriage return in response to the last prompt if you want ELINIT to 

write ERRLOG.DAT to the system device. 

ELINIT then prints a message indicating how many blocks allocated to 

ERRLOG.DAT are in use. This message is followed by a prompt asking you 
if you want ELINIT to initialize ERRLOG.DAT. The format of the block 
usage message and the initialization prompt follows (where xx represents 
the number of blocks in use). 

“x blocks currently in use of xx rossible total in ERRLOG.DAT file 

Ilo wou want to zero the ERRLOG.DAT file and re-initialize (YES/NO) <NO>? 

Type YES followed by a carriage return if you want ELINIT to initialize 

ERRLOG.DAT. When ELINIT initializes ERRLOG.DAT, it does not create 

a backup file for the statistics that were present prior to initialization. Enter 
a carriage return or type NO followed by a carriage return if you want ELI- 

NIT to retain the statistics already compiled in ERRLOG.DAT. 

ELINIT proceeds by issuing the following prompt, asking you to indicate the 

number of blocks you want ELINIT to allocate to ERRLOG.DAT: 

How many blocks for the ERRLOG.DAT file <100>7 

Type a carriage return if you want ERRLOG.DAT’s file size to remain at the 
default 100 blocks. If you want the file to be a different size, you can specify 
the number of blocks you want the file to have, followed by a carriage 
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return. The only size limitation for ERRLOG.DAT is the amount of avail- 
able space on the device in which it resides. 

NOTE 

Because of a rearrangement of your RT—11 configuration or 

bad header information in ERRLOG.DAT, it may be neces- 
sary for ELINIT to initialize ERRLOG.DAT even if you do 
not want it to. In this case, ELINIT automatically renames 

the current ERRLOG.DAT to ERRLOG.TMP, prints a mes- 
sage indicating it has done so, and returns the prompt How 

many blocks for the ERRLOG.DAT file <100>?. 

After you have responded to the file size prompt, ELINIT prints the follow- 
ing message: 

RT-11 VO4.0 ERROR LOGGING INITIATED 

After the Error Logger has printed the last message, you can proceed. 

19.3.2 Using ERROUT 

The Error Logger program, ERROUT, creates a report from the information 

compiled in the file ERRLOG.DAT. To call ERROUT from the system 
device, type in response to the keyboard monitor dot (.): 

RUN ERROUT “RET? 

The Command String Interpreter prints an asterisk at the left margin of the 
terminal and waits for you to enter a command string according to the fol- 
lowing general syntax: 

*[output-filespec = |[input-filespec]/option 

where: 

output-filespec represents the device to which you want ERROUT to 
type the report. If you do not specify an output 
device, ERROUT prints the report at the terminal. If 
you specify a file name, ERROUT writes the error 

report to that file 

input-filespec represents ERRLOG.DAT or any file of the Error 
Logger statistics file format. (Thus, you can rename 

ERRLOG.DAT at any time and save it for later 

report formatting.) If you do not specify an input file, 
ERROUT assumes ERRLOG.DAT 

option is one of the options listed below. 

/A creates a report on each error in addition 
to a summary report of the errors and I/O 

transfers that occurred with each device. 
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/F:date use to create an error report for errors 
logged from the date you specify. Specify 
the date in the form dd:mmm-:yy, where 
dd represents the two-digit day, mmm 
represents the first three letters of the 
month, and yy represents the last two 

digits of the year. ERROUT interprets 
the date you enter as octal; use a decimal 
point with the day and year to indicate 

the date is in decimal. If you do not use 
/F:date, ERROUT creates a report start- 
ing with the first error logged in the work 
file. 

IS creates only a summary report of the 

errors and I/O transfers that occurred 

with each device. 

/T:date use to create an error report for errors 

logged up to the date you specify. Specify 
the date as with the /F:date option above. 
If you do not use /T:date, ERROUT cre- 
ates a report that includes the last error 

logged in the work file. 

If you enter only a carriage return in response to the CSI asterisk, ERROUT 

types a full report from ERRLOG.DAT at the terminal. 

19.4 Report Analysis 

19-6 

This section provides a line-by-line analysis of each different report the 

Error Logger creates. Basically, there are three report categories: 

Storage Device Error Report 

Memory Error Report 

Summary Report 

19.4.1 Storage Device Error Report 

When a device handler encounters an error during an I/O transfer, it auto- 
matically retries that transfer as many as eight times (the actual number of 

times a device retries an unsuccessful transfer depends on the particular 
device handler). The Error Logger creates a report for each unsuccessful 
attempt. 

Figure 19-2 provides an example of a storage device error report. This 
example is a report of the second attempt for a read operation on an RX02 
double-density diskette. Table 19-1 tells what some of the lines in the report 
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mean. For ease of reference, each line in this example report is numbered 
(although lines in the actual report are not numbered). 

Figure 19-2: Sample Storage Device Error Report 

o
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ul
 

ec
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10 
11 

FOOD III IOI IGOR TOO TO AIA ATA INS OS AAAS IATA 
DISK DEVICE ERROR 
LOGGED 27*APR=79 20306128 
SOI IOI III TOO TOTO TOI TOI ATO TOO TATA ITA TAT NAS ANIA AI IH 

UNIT IDENTIFICATION 
PHYSICAL UNIT NUMBER eoegas 
TYPE RX2L1/RX@2 

SOFTWARE STATUS INFORMATIONS 
RETRY 6. OF 8 POSSIBLE TOTAL 

12 DEVICE INFORMATION 
13 REGISTERS? 

Rx2cs 114560 
RX208 9184ag 
RX2ES 22a40a 

ACTIVE FUNCTION READ 
BLOCK wae8o) 
PHYSICAL BUFFER ADDRESS START yas5si4 
TRANSFER SIZE IN BYTES 5i2, 

Table 19-1 explains each line in the sample report shown in Figure 19-2. 

Table 19-1: Line-by-Line Analysis of the Sample Storage Device 
Error Report 

Line Explanation 

1-4 Report header. Includes the date and time error was logged. 

6-8 Unit identification. Identifies the drive number, the device controller, and the 

storage device type. 

9-10 Retry count. Tells which retry of the total possible for the device the device han- 
dler has attempted for the I/O transfer. There is a report for each retry the device 
handler attempts. Notice that the retry count is listed in descending order; that is, 
the first retry for this example is listed as retry 7. The second retry is listed as 
retry 6, and so on. 

12 Labels the section on device information. The lines that follow provide statistics 
on the device registers and address information. 

13-16 | Register contents. Each device has a number of hardware registers, the contents of 
which are listed in these lines. 

18 V/O transfer type. Tells whether the I/O transfer was a read or write operation. 

19 Device block number. Tells which device block the error occurred in. 

20 Physical buffer start address. Tells the physical address in memory of the user 
data buffer for this I/O transfer. 

21 Transfer size in bytes. Tells the size in bytes of the unit of data the device handler 

has attempted to transfer. 

Error Logging 19-7



19-8 

19.4.2 Memory Error Report 

There are two kinds of memory errors for which the Error Logger creates 
reports: memory parity errors and cache memory errors. Figure 19-3 pro- 
vides an example of a memory parity error report. As with the storage 
device report, this listing is numbered in the manual to aid in describing its 
contents. The listings that you obtain do not have line numbers. 

Figure 19-3: Sample Memory Parity Error Report 

JIG IOI IOI IOIIOIOIDI ISIS III II IOI III IOI OIG IIS 
MEMORY PARITY ERRGR 
LOGGED 27"APR#79 AUrvbszeu 
JOIST II RII TIS III ISI ISO II IOI II II II 

DEVICE INFORMATION 
MEMORY REGISTERS? 
ADDRESS CONTENTS 
172182 igeeaal 

K
e
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r
 O
O
 

U
W
E
 

ut
 
f
e
 

8 
i ERROR TYPE IS MEMORY 

Table 19-2 tells what each line in the last report shown in Figure 19-3 
means. 

Table 19-2: Line-by-Line Analysis of the Sample Memory 
Error Report 

Line | Explanation 

1-4 Report header. Tells the date and time the error was logged. 

7-9 Memory parity register contents. Identifies the memory parity control and status 
register(s) involved in this error and gives their contents. 

11 Error type. Tells whether the error was a memory error or a cache memory error 
(see the following cache memory report for cache memory statistics). 

The report in Figure 19-4 is an example of the report the Error Logger cre- 
ates when it logs a cache memory error. 

Figure 19-4: Sample Cache Memory Error Report 

BORGO III IOI III III IIIT IIT TO OOOO Oe 
CACHE MEMORY ERROR 
LOGGED 27@APR=79 68:26:20 
HRI KK IKI RIKI EIR ITT ITT TIT IT IK TATRA ETRE EEE EEO 

DEVICE INFORMATION 
MEMORY REGISTERS? 
ADDRESS CONTENTS 
172182 1200201 

=
e
 
D
O
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u
w
e
®
 

W
i
f
e
 

MEMORY SYSTEM ERROR REGISTER? aes2ay 
12 CACHE CONTROL REGISTER; BeZI29 
13 HIT/MISS REGISTER? 020032 

15 ERROR TYPE IS CACKE 
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Lines 11 through 13 in Figure 19-4 tell the contents of the cache memory 

registers (see the PDP-11 Processor Handbook for more information on the 

cache memory registers). Line 15 indicates that the memory error was in 

cache memory. 

19.4.3 Summary Error Report 

The summary error report provides statistics for all the devices the Error 

Logger supports. These statistics include counts for successful and unsuc- MVE Ue BAU MUR eave ase eS SESH AMS SRE iveses vu 

cessful I/O transfers for storage devices, and error counts for memory errors. 

The report consists of three sections: 

@ device statistics 

® memory statistics 

e@ report file environment and error count 

Figure 19-5 provides an example of a summary error report. 

Figure 19-5: Sample Summary Error Report for Device Statistics 

O
 
m
w
 

U
e
 

li
 
t
e
 OID III TT TIS I I AS ITA ITO NASI AISI SAIS IAA AA IIIA 

DEVICE STATISTICS 
LOGGED SINCE 27=APR#79 88205342 
OOOO IOI IOI IOI IIIT IO TOT TIT OAT IO TATA TADS I SATIS A IIS 

UNIT IDENTIFICATION 
PHYSICAL UNIT NUMBER 
TYPE 

DEVICE STATISTICS FOR THIS UNIT 
NUMBER OF ERRORS’ LOGGED 
NUMBER OF ERROR RECEIVED 
NUMBER OCF READ SUCCESSES 
NUMBER CF WRITE SUCCESSES 

UNIT IDENTIFICATION 
PHYSICAL UNIT NUMBER 
TYPE 

DEVICE STATISTICS FOR THIS UNITs 
NUMBER CF ERRORS LOGGED 
NUMBER OF ERRORS RECEIVED 
NUMBER OF READ SUCCESSES 
NUMBER CF WRITE SUCCESSES 

UNIT IDENTIFICATION 

DEVICE 

PHYSICAL UNIT NUMBER 
TYPE 

STATISTICS FOR THIS UNITS 
NUMBER OF ERRORS LOGGED 
NUMBER OF ERRORS RECEIVED 
NUMBER OF READ SUCCESSES 
NUMBER OF WRITE SUCCESSES 

290086 
RKIL/RKOS 

Be 
Be 

49, 

Be 

20aeae 
RX211/RX82 

Le 
1. 
Ze 
Be 

2923281 
RX211/RXB2 

Lo, 
16. 
fe 
Be 

Notice that the Error Logger provides summary statistics for each device. 

Notice for each device, the count of the number of errors logged and the 

count of the number of errors received can be different. Sometimes, the 
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Error Logger may receive an error but be unable to log it. This is usually 
due to full buffers or some other momentary software limitation. However, 
even if the Error Logger is unable to log an error, it is at least able to inform 
you of this fact. 

Figure 19-6 provides an example of the second section of the summary error 
report, memory statistics. This report immediately follows the report on 
device statistics. 

Figure 19-6: Sample Summary Error Report for Memory Statistics 

Po ]RIRISIGIIIOIIISIIIISI IOI IIIIISIOIUISISISIIII III III ISITE OID OT TOE I TT TT 
2 MEMORY STATISTICS 
3 LOGGED SINCE 27°APR=79 gasa5342 
GARE IISII OTIS IOI II IIIS III I TOIT TOTO IOI ITT TIO ITT TOTTI 
5 
6 STATISTICS: 
7 NUMBER CF MEMORY PARITY ERRORS 5, 
8 NUMBER OF CACHE ERRORS a, 

Figure 19-7 provides an example of the third section of the error report sum- 
mary, the report file environment and error count. 

Figure 19-7; Sample Report File Environment and Error Count 
Report 

1 REPORT FILE ENVIRONMENT? 
2 INPUT FILE SY@sERRLOG, DAT 
3 OUTPUT FILE RK@:sERRORS, TXT 
4 OPTIONS : fA 
5 DATE INITIALIZED 27eAPR=79 
6 DATE OF LAST ENTRY 27=APR=79 
7 TOTAL ERRORS LOGGED 22, 
8 MISSED ENTRIES : 
9 MISSED ERROR ENTRIES 

S
&
S
 

> 
&
 

o 

1@ UNKNOWN DEVICE STATISTICS ENTRIES 
11 UNKNOWN ERROR RECORD ENTRIES 

The segment, shown in Figure 19-7 report file environment, provides infor- 
mation concerning the input report file name (usually ERRLOG.DAT or 
ERRLOG.TMP) and the output report file name (any name that you specify 
in the initial ERROUT command line). In iine 5, the report telis when the 
input report file was initialized, and in line 6, the date of the last error entry 
to the input report file. 

Lines 7 through 11 count additional error count statistics. Line 8 counts the 
number of missed entries. 

Line 9 counts the number of missed error entries. 

Line 10 provides a count of unknown device statistics entries. An unknown 
device statistics entry occurs when ERROUT does not recognize the device 
identifier byte the EL program recorded in the statistics portion of the 
ERRLOG.DAT file. (All DIGITAL-distributed device handlers that support 
Error Logging can be identified by ERROUT, so this problem occurs most 
often with user-written handlers. See the RT-11 Software Support Manual 
for details on adding a device to ERROUT.) 
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Line 11 keeps a count of the unknown error record entries. This condition 

occurs when the ERROUT task cannot identify a device error recorded in 

the ERRLOG.DAT file. (Again, this condition occurs most often with user- 

written handlers.) 
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Chapter 20 

Queue Package 

The Queue Package is a utility you can use for sending files to any valid 
RT-11 device. Although the Queue Package is particularly useful for 

- Pay 2 na ° 2 ¢ 4 1.2 1s hd el 
nao tan nvintain Trintan TH imma nrinrar Lead t6 a or any atti ~ Bing ng t 

L1iGS LUI pL inting, qucuing 18 Not restric BALL Pi isivedi Vai Ly queuing 1 

other serial device. 

The Queue Package consists of two programs and a work file that contains 

the lineup of files, or queue, waiting to be output: 

QUEUE Queues and sends the files you specify. QUEUE runs as a 
foreground or system job. 

QUEMAN A background job that processes command lines and file 
specifications you enter, and sends that information to 
QUEUE. It serves as the interface between you and the 

Queue Package. 

QUFILE.TMP Contains the queue for the files QUEUE sends to the 
device(s) you specify. 

The Queue Package runs only with the FB or XM monitor. 

NOTE 

To prevent QUEUE and another job from intermixing out- 

put on the same nonfile structured device, use the LOAD 
command to assign exclusive ownership of a device to 
QUEUE. 

20.1 Calling and Using the Queue Package 

To use the Queue Package, you must first call and run QUEUE from the sys- 

tem volume as either a foreground or system job. (Note that system job sup- 
port is a special feature. You can perform the system generation process to 

build a monitor and handlers that support system jobs.) You can then call 

and run QUEMAN when you are ready to output files. 

20.1.1. Calling and Running QUEUE 

To run QUEUE as a foreground job, call QUEUE from the system volume by 

typing in response to the keyboard monitor dot (.): 

FRUN QUEUE <RET= 
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To run QUEUE as a system job, type in response to the keyboard monitor 
dot: 

SRUN QUEUE “RET: 

To halt QUEUE, see Section 20.2.1. 

NOTE 

If you yourself did not install the system on which you want 
to run the Queue Package, check QUEUE’s file type on a 
directory listing of your system volume. In order to run 
QUEUE as a system job, RT-11 assumes QUEUE has a 
SYS file type. If the QUEUE program on your system vol- 
ume has the .REL file type, and you want to run QUEUE as 
a system job, either: 

1. rename QUEUE.REL to QUEUE.SYS and type SRUN 
QUEUE, or 

2. type SRUN QUEUE.REL. 

Likewise, if you want to run QUEUE as a foreground job, 
and QUEUE has a SYS file type, either: 

i. rename QUEUE to QUEUE.REL and type FRUN 
QUEUE, or 

2. type FRUN QUEUE.SYS. 

20.1.2 Calling and Running QUEMAN 

To call QUEMAN from the system volume, type in response to the keyboard 
monitor dot (.): 

KR QUEMAN <RET> 

The Command String Interpreter prints an asterisk at the left margin of the 
terminal indicating i it is ready to accept input. Enter a command string 

according to this general syntax: 

[dev:[jobname[/options]] = ][filespec][/options]I ,filespec[/options]...] 

where: 

dev: represents any valid RT-11 device (The default output 
device is LPO:.) 

jobname _ represents the output job name. This is the logical name 
for all the files specified in the command. If you send a job 
to a file-structured device, QUEUE uses this name as the 

file name of the job, and assigns a «JOB file type. If you do 

not specify a job name, QUEMAN uses the file name of the 
+ ah + ane first input file. The job name can have up to six characters 
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filespec represents the input file specification. If you do not specify 

a file type, QUEMAN assumes a .LST file type 

options represents one or more of the options from Table 20-1 

If you use commas in place of file specifications, QUEMAN ignores all 

remaining file specifications on the command line. (Note, however, that if 

your command string consists of several lines, entering commas in place of a 

file specification does not affect file specifications on subsequent lines in the 

command string. Using commas in place of a file specification affects only 

those remaining files in that particular command line.) 

20.2 QUEMAN Options 

Table 20-1 summarizes the options you can use in the QUEMAN command 

line. The sections that follow Table 20-1 provide detailed explanations and 

examples of each option. Note that some of the options are position-depend- 

ent — that is, their function depends on where you place them in the com- 

mand line. 

Table 20-1: QUEMAN Options 

Option [Section | Function 

/A 20.2.1 Halts QUEUE. 

/D 20.2.2 | Deletes the input file(s) after printing. This option is position- 

dependent. 

/A:n 20.2.3 Prints n banner pages for each specified input file, where n is a decimal 
number. This option is position-dependent. 

/K:n 20.2.4 Prints n copies of each specified file, where n is a decimal number. This 
option is position-dependent. 

/M 20.2.5 Removes a job from the queue. 

/L 20.2.6 Lists the contents of the queue. 

IN 20.2.7 Specifies no banner pages for the input file(s). 

/P 20.2.8 Sets two Queue Package default values: the number of banner pages, 
and whether you want QUFILE.TMP deleted when you halt QUEUE. 

/R 20.2.10 | Resumes sending the current job after it has been suspended, or 

restarts the current file in the job being sent. 

/S 20.2.9 Suspends output at the end of the current file. 

/ 20.2.11 | Continues command cn the next line. 

If QUEUE is sending a job that has multiple input files to a file-structured 
volume, QUEUE concatenates all the input files into one output file having 
the name of the job. 
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20.2.1 Halting QUEUE (/A) 

When you type /A in response to the CSI asterisk, QUEMAN halts QUEUE. 
If you use /A while a job is printing, the Queue Package halts output. If 
QUEUE is running as a foreground job, using /A has the same effect as typ- 
ing CTRL/F and two CTRL/Cs. If QUEUE is running as a system job, using 
/A has the same effect as typing CTRL/X and then specifying QUEUE as the 
system job you want to direct input, followed by two CTRL/Cs. 

The following example halts QUEUE 

«R QUEMAN 
K/A LRET> 

If you use CTRL/Cs to halt QUEUE, this may take a few seconds because 
QUEUE halts differently from other foreground or system jobs. 

20.2.2 Deleting Input Files After Printing (/D) 

Use the /D option to delete input files after QUEUE has sent them. This 
option is position-dependent. If you use it with the job name, /D applies to all 
the input files. If you use it with an input file specification, /D applies only to 
that input file. 

The following example deletes all input files after they have been sent: 

x¥MYJOB/DO=FILEL»FILE2rFILES <RET> 

The following example deletes FILE1 and FILE3 but retains FILE2 after 
QUEUE has sent them: 

*KMYJOB=FILE1/DsFILE2sFILES/0 <RET> 

20.2.3 Printing Banner Pages (/H:n) 

Use the /H:n option to print banner pages for the input files you specify, 
where n is a decimal number selecting the number of banner pages. This 
option is position-deperident. If you use /H:n with the job name, QUEUE 
prints banner pages for each input file. If you use /H:n with an input file 
specification, QUEUE prints n banner pages for that file, and prints the 
default number of banner pages for the remaining input files. (Note that you 
set the default number of banner pages with the /P option, described in Sec- 
tion 20.2.8.) 

The sample command line that follows prints four banner pages for each 
input file: 

*xLAUGHN/H$ 4=ROWAN. TXT» MARTIN. TXT<RET> 

The following sample command prints four hanner pages for MARTIN. TXT 
and one for ROWAN. TXT: 

*¥LAUGHN=ROWAN. TXT»MARTIN, TXT/H! 4<RET 
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Note that QUEUE never prints a banner for the job; it prints banners only 

for the input files. 

PP ed ee bee m= BE. Ibimla Maman _ 20.2.4 Printing Multiple Copies (/K:n) 

Use the /K:n option to specify the number of copies of the input files you 
specify, where n is a decimal number. The /K:n option is position-dependent. 

If you use /K:n with the job name, QUEUE prints n copies of each input file. 
If you use /K:n with an input file specification, QUEUE prints n copies of 
that particular file. 

The next command line prints four copies of LAUREL.LST and four copies of 
HARDY.LST: 

*JOB/K 3 4=LAUREL » HARTIY<RET> 

The following sample command line prints four copies of LAUREL.LST and 

the default number of copies of HARDY.LST: 

XJOB=HARDY »LAUREL/K!4 <RET> 

20.2.5 Removing a Job from the Queue (/M) 

Use the /M option to remove a job from the queue. When you use this option, 
specify the job name followed by /M and the equal sign (=). The following 

example removes the job LAB4 from the queue: 

¥LAB4/M= <RET> 

When you use /M, you do not have to specify the input files, only the job 
name. You remove all the files associated with the job name. 

20.2.6 Listing the Contents of the Queue (/L) 

Use the /L option to get a listing of the contents of the queue. The listing 
gives the output device, job name, input files, job status, and number of 
copies for each job that is in the queue. The job STATUS column prints P if 

the job is currently being sent, S if the job being sent is suspended, or Q if 
the job is waiting to be sent. If you have a large queue and your console is a 
video terminal, you can use the keyboard CTRL/S and CTRL/Q commands to 
control the scrolling of the listing. 

The sample command line that follows lists the queue: 

¥/L <RET> 
DEVICE JOB STATUS COPIES FILES 

LFO: LAB? F 1 FASS3 «LST 
2 FASS4 «LST 
2 PASSS «LST 

LFO: HOLG Q 3 MESMAN. DOC 
(continued on next page) 
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MTL: JUDTTH Q 4 FARTI .DOC 

2 FART2 .00C 
cri: SZYM Q 1 REFMAN. GOC 
LFO? JOYCE Q 1 SSM D0 

DOCFLN. DOC 

20.2.7 No Banner Pages Option (/N) 

Use the /N option to specify that you do not want QUEUE to print any ban- 

ner pages for the input file(s). Use /N if you have previously set the default 

number of banner pages with the /P option (see Section 20.2.8). The /N 

option is position-dependent; that is, if you use it after the job name, it 

applies to each input file. Use /N after an input file to apply to only the par- 

ticular file. 

The following example uses /N to specify no banner pages for each file in the 
job, MYJOB2. 

kMYJOB2/N=FASS1 »FASS2 »FASSS 

The /N option has the same effect as /H:0 (see Section 20.2.3). 

20.2.8 Setting Queue Package Defaults (/P 

Use the /P option to set defaults for two values: 

1. Number of banner pages printed for each input file 

2. Whether you want the work file, QUFILE.TMP, deleted when you halt 

QUEUE (Note that QUFILE.TMP contains the lineup of files, or queue, 
waiting to be sent to an output device.) 

When you type /P in response to the CSI asterisk, QUEMAN prints the fol- 
lowing prompt at the terminal: 

1) Number of banner rates 7? 

QUEUE uses the number you type as the default number of banner pages it 

prints for each file it sends to a device. If you type only a carriage return, 
QUEMAN assumes 0. This value remains in effect until the work file, 
QUFILE.TMP, is deleted (see below). 

After you have responded to the previous prompt, QUEMAN prints the fol- 
lowing prompt at the terminal: 

2) Delete workfile ? 

If you type N followed by a carriage return, or only a carriage return, 
QUEUE maintains the current QUFILE.TMP after you halt QUEUE. That 
is, if you start QUEUE later, QUFILE.TMP retains the queue it had prior to 
the halt. By maintaining QUFILE.TMP between the times QUEUE is 
halted, you have an automatic queue restart capability. This value remains 
in effect until you reset it. 
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If you type Y followed by a carriage return, QUEUE deletes QUFILE.TMP 

when you halt QUEUE. The next time you start QUEUE, it creates a new 
QUFILE.TMP. This value remains in effect only until the next time you 
start QUEUE. 

20.2.9 Suspending Output (/S) 

Use the /S option to suspend output of a job being sent. When you type /S in 
wen ene 4, 4,2 (1OT ~ a4 nmi end OUIRTTE ee Pn 1 Sen meler nflinw 14 Lane anne 
response 1o tne U ol aSLterisK, wuULUL sUuspEenas “option OnuY arer it nas com- 

pleted output of the current file in the job. This option is useful if you want 

access to an output device while a large job is being sent to it. 

If you suspend a job that is being sent to a storage volume, QUEUE creates a 

file of the job output thus far, making it a permanent file. It uses the job 
name as the file name and assigns a .JOB file type. (If you do not specify a 
job name, QUEUE uses the name of the first input file.) 

To resume output, use the /R option (Section 20.2.10). 

20.2.10 Resuming/Restarting Output (/R) 

Use the /R option either to resume output of a suspended job, or to restart 
output of the current file in the job from the beginning of the file. Note that a 
job resumes if you previously suspended it with /S, and a job restarts if you 

have not previously suspended it. 

The effect of the /R option depends on the particular output device involved. 
If you are resuming output of a job to a line printer, QUEUE resumes output 
with the subsequent file in the job. If you are restarting output of a job to a 
line printer, QUEUE goes back to the beginning of the file currently being 
sent and prints the file again. If more than one copy of a particular file is 
being sent, the number of copies specified is printed again when you restart 
output, regardless of how many copies were sent prior to restarting. 

NOTE 

If you restart or resume a job being sent to an RT-11, or 
file-structured volume, and there are multiple input files in 
the job, you will lose files that were output prior to the 
restart. 

Resuming a job with multiple input files when the job is being sent to an 
RT-11, file-structured volume can be useful if the volume involved is too 

small to contain the entire job. You can suspend the job being sent (using the 
/S option), change volumes, and resume output of the remainder of the job on 
the new volume. QUEUE uses the same file name for both parts of the job. 
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20.2.11 Continuing a Command String (//) 

Use the // option to continue a command string on subsequent lines. This 
option is useful if you want to output more files than you can specify on one 
line. When you want to include several lines in a CSI command string, type 
// at the end of the first line, and again at the end of the command string. 

The following command string uses the // option: 

XJOBNAM=LML1.MACeLMLZA.MAC// <RET> 
¥XLMLS1.MACyLMLOS.MAC <RET> 
¥LML4+MACeLMLS6.MAC// RET 
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Part VI 

Debugging and Altering Programs 

Part VI of this manual consists of the following five chapters: On-Line 
Debugging Technique (ODT), Save Image Patch Program (SIPP), Object 
Module Patch Utility (PAT), Source Language Patch Program (SLP), and 

Patch Utility (PATCH). The five programs that these chapters describe can 
help you debug programs, examine or change assembled programs, and 
patch source programs. 

Chapter 21 describes ODT. This program aids you in debugging assembly 
language programs. With ODT, you can control your program’s execution, 
examine locations in memory and alter their contents, and search the object 
program for specific words. 

Chapter 22 describes SIPP. You can use SIPP to examine or modify individ- 
ual locations within programs linked with the RT-11 V04 linker. Using 
SIPP, you can also create an indirect command file that contains a patch and 
the commands necessary to install it. 

Chapter 23 describes PAT, which patches or updates code in a relocatable 

binary object module. PAT accepts a file containing corrections or additional 
instructions and applies these corrections and additions to the original 
object module. 

Chapter 24 describes SLP. SLP provides an easy way to make changes to 

source files. This program can accept an indirect command file created by 
the DIFFERENCES/SLP/OUTPUT:filespec command (or the SRCCOM /P 
option) to make two source programs match. 

Chapter 25 describes PATCH. Patch can make code modifications to any 
RT-11 file. You use PATCH to examine and then change words or bytes in a 
file. PATCH’s checksum feature is particularly useful when you are making 
a correction or improvement to. an already existing executable program; it 

verifies that the changes you make are correct.





Chapter 21 

On-Line Debugging Technique (ODT) 

On-line Debugging Technique (ODT) is a program that aids in debugging 
assembly language programs. ODT performs the following tasks. 

@ Prints the contents of any location for examination or alteration. 

e Runsall or any portion of an object program using the breakpoint 

feature. 

e@ Searches the object program for specific bit patterns. 

@ Searches the object program for words that reference a specific word. 

e@ Caicuiates offsets for relative addresses. 

e@ Fillsa single word, block of words, byte or block of bytes with a desig- 
nated value. 

Make sure you have an assembly listing and a link map available for the 

program you want to debug with ODT. You can make minor corrections to 

the program on line during the debugging session, and you can then execute 

the program under the control of ODT to verify the corrections. If you need 

to make major changes, such as adding a missing subroutine, note them on 
the assembly listing and incorporate them in a new assembly. 

See the RT-11 Software Support Manual for debugging the following rou- 

tines and jobs: interrupt service routines, device handlers, multi-terminal 

jobs, extended memory and virtual jobs. 

21.1. Calling and Using ODT 

ODT is supplied as a relocatable object module. You can link ODT with your 

program (using the RT—11 linker) for an absolute area in memory and load 

it with your program. When you link ODT with your program, it is a good 

idea to link ODT low in memory relative to the program. If you do link ODT 

high in memory, be sure that the buffer space for your program is contained 
within program bounds. Otherwise, if your program uses dynamic buffering, 

program execution may destroy ODT in memory. Figure 21-1 shows the 

relationship between ODT and the program MYPROG in memory. 
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Figure 21-1: Linking ODT with a Program 
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Once loaded in memory with your program, ODT has three legal start or 
restart addresses. Use the lowest (O.ODT) for normal entry, retaining the 

current breakpoints. The next (O.ODT + 2) is a restart address that clears 
all breakpoints and re-initializes ODT, thus saving the general registers 
and clearing the relocation registers. Use the last address (O.ODT+ 4) to 
reenter ODT. A reenter saves the processor status and general registers, 

and removes the breakpoint instructions from your program. ODT prints 

the bad entry (BE) error message. Breakpoints that were set are reset by the 
next ;G command. (;P is illegal after a BE message.) The ;G and ;P com- 

mands control program execution and are explained in Section 21.3.7. 

The system uses as an absolute address the address of the entry point 
O.ODT shown in the linker load map. 

NOTE 

If you link ODT with an overlay-structured file, it should 
reside in the root segment so that it will always be in mem- 

ory. Remove all breakpoints from the current overlay seg- 
ment before execution proceeds to another overlay 
segment. A breakpoint inserted in an overlay is destroyed if 
it is overlaid during program execution. 

The following example links ODT low in memory relative to MYPROG, cre- 
ating the executable module MYPROG.SAV. Running MYPROG causes 
ODT to start automatically. 

+LINK/MAFSTT3/DEBUG MYPROG 

RT-11 LINK V0O6.01 Load Mar 
MYPROG. SAY Titles ont ITdernts V¥O4.o6 

Section Addr Size Global Value Global Velue Globsl]l Value 

» ARS. 000000 001000 (RWy T»GBLrABSrOVR) 
FOUTS 001000 006152 CRW» Ty LCL »eREL »CON> 

0.O00T 001232 
FROG OO71LS2 QO2052 C(RWe Te hCl »REL » CON) 

START 007152 
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Transfer address = 001232 High 

»R MYFROG 

ONT VO4.00 

¥ 

limit = 011222 = 2377. words 

The following example links MYPROG low in memory relative to ODT and 

specifies O.ODT as the transfer address. Running MYPROG causes ODT to 

start automatically. The advantage to this method is th 

loaded at its normal, execution-time address. 

» LINK/MAPS TT? 

Transfer symbol? O.O0T 

MYFROGs OUT/TRANSFER 

RT-11 LINK VO06.,01 Load Mar 

MYFROG.SAYV Title: MYFROG Ident? V04.00 

Section Addr Size Global Value Global Value Global 

» ABS. o00000 001000 CRbls Ty GBL eARS eNVR) 
FROG 001000 00205 CRW Te LCL» REL s CON) 

START 001000 

£00T$ 003052 006152 CRWy Teh Cl sREL»s CON) 
O.O0T 003304 

Transfer address = 003304» High limit = O11222 = 2377. words 

«+R MYPROG 

OUT VO4.00 
*¥ 

hat MYPR Ow ie 
WU is 

Value 

The following example is similar to the previous example, except that execu- 

tion does not automatically begin with ODT. When you start the program 
(MYPROG in this case), you must specify the address of O.ODT as shown in VeeeD VON gy FMM STEN 

the link map. 

~LINK/MAP? TT? MYPROG, ODT 
RT-11 LINK V0O6.01 Load Mar 

MYF ROG. SAV Title! MYPROG Ident? v04.00 

Section Addr Size Global Value Global Value Global 

+ ABS. 6660060 O61006 CRWs Te GEL sAbS ry OVR) 

FROG 001000 002052 (Rs Ty LOL» REL» CON) 

START 001000 

$00TS 003052 006152 (RWy Te LCLyREL» CON) 

0.0nT 003304 

Transfer address = 003304 High limit = O11222 = 2377. words 

+» GET MYFROG 

» START 3304 

ONT VO4,00 

x 
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The next example links ODT with a bottom address of 4000, then loads 
ODT.SAV and MYPROG.SAV into memory. As in Example 3 above, when 
you start the program, you must specify the address of O.ODT as shown in 
the link map. 

+LINK/MAFS TT? OLT/BOTTOM! 4000 
RT-i1 LINK V06.01 Load Mar 

Our SAV Title: ONT Identi VO4.,00 /BI004000 

Section Addr Size Global Velue Global Velue Global Value 

+ ABS. 000000 004000 (RWsyI»GRL*»ABS»OVR)> 
$00TS 004000 O06152 CRWs Ie LCL» REL » CON) 

0.00T 004232 

Transfer eddress = O004232+ Hish Limit = O12156 = 2412. words 

+GET OLT.SAYV 

*-GET MYFROG.SAV 

+START 004232 

our 
x 

YO4.00 

You can restart ODT by specifying O.ODT+2 as the start address. This 

reinitializes ODT and clears all breakpoints. For example: 

«START 4234 
x 

You can reenter ODT by specifying O.ODT +4 as the start address. For 
example: 

+START 42364 

BEQ04242 
x 

If ODT is waiting for a command, a CTRL/C from the keyboard calls the 
keyboard monitor. The monitor responds with a “C on the terminal and 
waits for a a command. (You Can USS the RON. HED command to reenter OD T 

only if your program has set the reenter bit and ODT is linked high in mem- 
ory relative to the program; otherwise, ODT is reentered at address 
O.ODT +6.) 

If you type CTRL/U during a search printout, the search terminates and 
ODT prints an asterisk. 

21.2 Relocation 

When the assembler produces a relocatable mee module, the base address 
ee 

locations, as shown in the assembly listing, are , relative to this base address. 
After you link the module. manv of the valuac and all of tha addvaaaac in +L. po Foe G ME RRR RER VERN Bees BEd Ok VEE TOLED LLU GALL UL ULLOG GUULTSODUTD LIL mals} 
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program will be incremented by a constant whose value is the actual abso- 

lute base address of the module after it has been relocated. This constant is 

called the relocation bias for the module. Since a linked program may con- 

tain several relocated modules, each with its own relocation bias, and since, 

in the process of debugging, these biases will have to be subtracted from 

absolute addresses continually in order to relate relocated code to assembly 

listings, ODT provides automatic relocation. 

The basis of automatic relocation is the eight relocation registers, numbered 

0 through 7. You can set them to the values of the relocation biases at differ- 

ent times during debugging. Obtain relocation biases by consulting the link 

map. Once you set a relocation register, ODT uses it to relate relative 

addresses to absolute addresses. For more information on the relocation 

process, see Chapter 11. 

ODT evaluates a relocatable expression as a 16-bit, six-digit (octal) number. 

You can type an expression in any one of the three forms presented in Table 

16-1. In this table; the symbol n stands for an integer in the range 0 to 7 

inclusive, and the symbol k stands for an octal number up to six digits long, 

with a maximum value of 177777. If you type more than six digits, ODT 

takes the last six digits typed, truncated to the low-order 16 bits. The symbol 

k may be preceded by a minus sign, in which case its value is the two’s com- 

plement of the number typed. For example: 

k (number typed) Values 

1 000001 

—1 177777 

400 000400 
~177730 000050 
1234567 034567 

Table 21-1: Forms of Relocatable Expressions (r) 

Form | Expression | Value of r 

A k The value of k. 

B nk The value of & plus the contents of relocation register n. (If the n 

part of this expression is greater than 7, ODT uses only the last octal 

digit of 7.) 

C Cor Whenever you type the letter C, ODT replaces C with the contents 

C,k or of a special register called the constant register. (This value has the 

n,C or same role as the & or n that it replaces. The constant register is des- 

C,C ignated by the symbol $C and may be set to any value, as indicated 

below.) 

Section 21.3.13 describes the relocation register commands in greater detail. 
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21.3 Commands and Functions 

21-6 

When ODT starts it indicates its readiness to accept commands by printing 
an asterisk at the left margin of the terminal. You can issue most of the 
ODT commands in response to the asterisk. You can examine a word and 
change it; you can run the object program in its entirety or in segments; you 
can search memory for specific words or references to them. The discussion 
below explains these features. 

21.3.1 Printout Formats 

Normally, when ODT prints addresses it attempts to print them in relative 
form (Form B in Table 21-1). ODT looks for the relocation register whose 
value is closest to, but less than or equal to, the address to be printed. It then 
represents the address relative to the contents of the relocation register. 
However, if no relocation register fits the requirement, the address prints in 
absolute form. Since the relocation registers are initialized to —1 (the high- 
est number), the addresses initially print in absolute form. If you change the 
contents of any relocation register, it can then, depending on the command, 
qualify for relative form. 

For example, suppose relocation registers 1 and 2 contain 1000 and 1004 
respectively, and all other relocation registers contain much higher num- 
bers. In this case, the following sequence might occur (the slash command 
causes the contents of the location to be printed; the line feed command, LF, 
accesses the next sequential location): 

k1O00F1R ;sets relocation register 1 to 1000 
* 17452 ;sets relocation register 2 to 1004 
*774/000000 <LFE opens location 774 
0007746 /000000 <LF> opens location 776 
17000000 /000000 <LF> ;absolute location 1000 
12000002 7000000 <LE> sabsolute location 1002 
29000000 /000000 ;absolute location 1004 

The printout format is controlled by the format register, $F. Normally this 
register contains 0, in which case OD'I prints relative addresses whenever 
possible. You can open $F and change its contents to a non-zero value, how- 
ever. In that case all addresses will print in absolute form (see Section 
21.3.4, Accessing Internal Registers). 

21.3.2 Opening, Changing, and Closing Locations 

An open location is one whose contents ODT prints for examination, making 
those contents available for change. In a closed location, the contents are no 
longer available for change. Several commands are used for opening and 
closing locations. 
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Any command (except for the slash and backslash commands) that opens a 

location when another location is already open causes the currently open 

location to be closed. You can change the contents of an open location by typ- 

ing the new contents followed by a single-character command that requires 

no argument (that is, LF, “, RET, —, @, >, <). 

21.3.2.1_ Slash (/) — One way to open a location is to type its address fol- 

lowed by a slash. For example: 

*1000/012746 

This command opens location 1000 for examination and makes it ready to be 

changed. 

If you do not want to change the contents of an open location, press the 

RETURN key to close the location. ODT prints an asterisk and waits for 

another command. However, to change the word, simply type the new con- 

tents before giving a command to close the location. For example: 

*1000/012746 012345 <RET> 
x 

This command inserts the new value, 012345, in location 1000 and closes 

the location. ODT prints another asterisk, indicating its readiness to accept 

another command. 

Used alone, the slash reopens the last location opened. For example: 

*1000/012345 24340 <RET 
% /002340 

This command opens location 1000, changes its address to 002340, and then 

closes the location. ODT prints an asterisk, indicating its readiness to accept 

another command. The / character reopens the last location opened and veri- 
Lanne ite <ralian 
Lics Luss Value. 

Note again that opening a location while another is open automatically 

closes the currently open location before opening the new location. 

Also note that if you specify an odd numbered address with a slash, ODT 

opens the location as a byte, and subsequently behaves as if you had typed a 

backslash (see Section 21.3.2.2). 

21.3.2.2 Backslash (\) — ODT operates on bytes, as well as on words. Typ- 

ing the address of the byte followed by a backslash character opens the byte. 

(On the LT33 or LT35 terminal, type SHIFT/L.) This causes ODT to print 

the byte value at the specified address, to interpret the value as ASCII code, 

and to print the corresponding character (if possible) on the terminal. (ODT 

prints a ? when it cannot interpret the ASCII value as a printable 

character.) 

KLOO1LN\IOL =A 
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A backslash typed alone reopens the last open byte. If a word was previously 
open, the backslash reopens its even byte: 

*¥1002/900004 O04 =? 

21.3.2.3 LINE FEED Key (LF) — If you type the LINE FEED key when a 

location is open, ODT closes the open location and opens the next sequential 
location: 

*1000/002340 <LF: 
001002 /012740 

In this example, the LINE FEED key caused ODT to print the address of the 
next location along with its contents and to wait for further instructions 

After the above operation, location 1000 is closed and 1002 is open. You may 
modify the open location by typing the new contents. 

If a byte location was open, typing a line feed opens the next byte location. 

21.3.2.4 Circumflex or Up-Arrow () — If you type the circumflex (or up- 
arrow) when a location is open, ODT closes the open location and opens the 
previous location. (On LT33 or LT35, type SHIFT/N.) To continue from the 
example above: 

*001002/012740 
001000 /002340 

This command closes location 1002 and opens location 1000. You may mod- 

ify the open location by typing the new contents. 

If the opened location was a byte, then the circumflex opens the previous 
byte. 

21.3.2.5 Underline or Back-Arrow (—) — If you type the underline (or 
back-arrow) (SHIFT/O an an LT33 or LT345 terminal) tn an onen word OnT ES Sok OS, ee =. 2-8 ew ae Se ee wy Haan Ir Vey Wa a 

interprets the contents of the currently open word as an address indexed by 

the program counter (PC) and opens the addressed location: 

*1006/000006 _ 
001016 /000405 

Notice in this example that the open location, 1006, is indexed by the PC as 
if it were the operand of an instruction with addressing mode 67 (PC relative 
mode). 

You can make a modification to the opened location before you type a line 
feed, circumfiex, or underline. Aiso, the new contents of the location will be 

used for address calculations using the underline command. For example: 

K100/000222 4<LF> modifies to 4 and open next location 

000102 7000111 47 modifies to 6 and open previous location 
000100 /000004 200. changes to 200 and open location indexed 
000302 /123456 by PC 
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21.3.2.6 Open the Addressed Location (@) — You can use the at (@) sym- 

bol (SHIFT/P on the LT33 or LT35 terminal) to optionally modify a location, 

close it, and then use its contents as the address of the location to open next. 

For example: 

K1006/001044 @ sopens location 1044 next 
001044 /000500 | 

*1006/001044 21008 ‘modifies to 2100 and opens location 

002100 /000167 -2100 

21.3.2.7. Relative Branch Offset (>) — The right-angle bracket (>) option- 

ally modifies a location, closes it, and then uses its low-order byte as a rela- 

tive branch offset to the next word to be opened. For example: 

K1032/000407 _301> ‘modifies to 301 and interprets as a 

000636 /000010 srelative branch 

Note that 301 is a negative offset (-77). ODT doubles the offset before it adds 

it to the PC; therefore, 1034 + (-176) =636. 

21.3.2.8 Return to Previous Sequence (<) — The left-angle bracket (<) 

lets you optionally modify a location, close it, and then open the next loca- 

tion of the previous sequence that was interrupted by an underline, @, or 

right-angle bracket command. Note that underline, @, or right-angle 

bracket causes a sequence change to the open word. If a sequence change has 

not occurred, the left-angle bracket simply opens the next location as a 

LINE FEED does. This command operates on both words and bytes. 

*1032/000407  301> -> causes a sequence change 

000636 /000010 = returns to original sequence 

001034 /001040 @ -@ causes a sequence change 

001040 /000405 \O0S = < -< now operates on byte 

001035 \002 =? < ;< acts like <LF> 

0010346 \004 =f 

21.3.3 Accessing General Registers 0-7 

Open the program’s general registers 0—7 with a command in the following 

format: 

$n/ 

The symbol, n, is an integer in the range 0—7 that represents the desired reg- 

ister. When you open these registers, you can examine them or change their 

contents by typing in new data, as with any addressable location. For 

example: 

K$0/000033 “RET = -examines register 0 then closes it 

. 

K$4/000474 464<RET* sopens register 4, changes its contents 

x -to 000464, then closes the register 
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The example above can be verified by typing a slash in response to ODT’s 
asterisk: 

¥./000464 

You can use the LINE FEED, circumflex, or @ command when a register is 
open. 

21.3.4 Accessing Internal Registers 

The program’s status register contains the condition codes of the most recent 
operational results and the interrupt priority level of the object program. 
Open it by typing $S. For example: 

K$S/000311 

$S represents the address of the status register. In response to $8 in the 
example above, ODT prints the 16-bit word, of which only the low-order 
eight bits are meaningful. Bits 0-3 indicate whether a carry, overflow, zero, 
or negative (in that order) has resulted, and bits 5—7 indicate the interrupt 
priority level (in the range 0-7) of the object program. (Refer to the PDP-11 
Processor Handbook for the Status Register format.) 

You can also use the $ to open certain other internal locations listed in Table 
21-2. 

Table 21-2: Internal Registers 

Register | Section | Contents 

$B 21.3.6 First word of the breakpoint table 

$M 21.3.9 Mask location for specifying which bits are to be examined during a 
bit pattern search 

$P 21.3.15 | Defines the operating priority of ODT 

$S 21.3.4 Condition codes (bits 0-3) and interrupt priority level (bits 5-7) 

$C 21.3.10 | Constant register 

$R 21.3.18 | Relocation register 0, the base of the Relocation Register tabie 

$F 21.3.1 Format register 

21.3.5 Radix-50 Mode (X) 

Many PDP-11 system programs employ the Radix—50 mode of packing cer- 
tain ASCII characters three to a word. You can use Radix—50 mode by speci- 
fying the MACRO .RAD50 directive. ODT provides a method for examining 
and changing memory words packed in this way with the X command. 

When you open a word and type the X command, ODT converts the contents 
of the opened word to its three-character Radix-50 equivalent and prints 
these characters on the terminal. You can then type one of the responses 
from Tabie 21-3. 
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Table 21-3: Radix—50 Terminators 

Response Effect 

RETURN key (RET) | Closes the currently open location 

LINE FEED key (LF)! Closes the currently open location and opens the next one in 

sequence 

Circumflex 0) Closes the currently open location and opens the previous one in 
sequence 

Any three Converts the three characters into packed Radix—50 format. Legal 
characters whose Radix—50 characters for this response are: 
octal code is 040 
(space) or greater 

$ 

Space 

0 through 9 

A through Z 

If you type any other characters, the resulting binary number is unspecified 
(that is, no error message prints and the result is unpredictable). You must 
type exactly three characters before ODT resumes its normal mode of oper- 
ation. After you type the third character, the resulting binary number is 
available to be stored in the opened location. Do this by closing the location 
in any one of the ways listed in Table 21-3. For example: 

#1000/ 042431 X=KBI CBA <RET> 
*1000/011421 X=CBA 

NOTE 

After ODT converts the three characters to binary, the 
1: ; 
binary number can be interpreted in one of many different 
ways, depending on the command that follows. For 
example: 

*1234/ 063337 X=FPRO XIT/013704 

Since the Radix—50 equivalent of XIT is 113574, the final 

slash in the example will cause ODT to open location 
113574 if it is a legal address. 

21.3.6 Breakpoints 

The breakpoint feature helps you monitor the progress of program execu- 
tion. You can set a breakpoint at any instruction that is not referenced by 

the program for data. When a breakpoint is set, ODT replaces the contents 
of the breakpoint location with a BPT trap instruction so that program exe- 
cution is suspended when a breakpoint is encountered. Then the original 
contents of the breakpoint location are restored, and ODT regains control. 
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With ODT you can set up to eight breakpoints, numbered 0 through 7, at 

any one time. Set a breakpoint by typing the address of the desired location 
of the breakpoint followed by ;B. Thus, r;B sets the next available break- 

point at location r. (If all eight breakpoints have been set, ODT ignores the 
r;B command.) You may set or change specific breakpoints by the r;nB com- 

mand, where n is the number of the breakpoint. For example: 

K10203B ;sets breakpoint 0 
103048 ;sets breakpoint 1 
*10403B sets breakpoint 2 
KLOZ291B ;sresets breakpoint 1 * 
x 

4n ean the ;nB command to remove 

only one of the breakpoints, where n is the number that identifies the break- 
point. For example: 

-D Pa te co The »» Command removes ai or reak kpoints. Use 

3 2K sremoves breakpoint 2 
* 

ODT keeps a table of breakpoints that you can access. The $B/ command 
opens the location containing the address of breakpoint 0. The next seven 
locations contain the addresses of the other breakpoints in order. You can 
sequentially open them by using the LINE FEED key. For example: 

*$B/001020 <LFo 

001136 /001032 =<LF* 
001140 /007070 <LF> 
001142 /007070 <LF> 
001144 4007070 <LF> 
001146 /001046 <LF* 
001150 /001066 =<LF> 
001152 /007070 

In this example, breakpoint 0 is set to 1020, breakpoint 
breakpoint 5 is set to 1046, and breaknoint 6 is set to 1066. 

points are not set. 

Note that a repeat count in a proceed command (;P) refers only to the break- 
point that ODT most recentiy encountered. Execution of other breakpoints 
is determined by their own repeat counts. See Section 21.3.7, below. 

21.3.7 Running the Program (r;G and r;P) 

ODT controls program execution. There are two commands for running the 
program: r;G and r;P. The r;G command starts execution (go) and r;P contin- 
ues (proceed) execution after halting at a breakpoint. For example: 

*10005G 

This command starts execution at location 1000. The program runs until it 
encounters a breakpoint or until it completes. If it gets caught in an infinite 
ioop, it must be either restarted or reentered as expiained in Section 21.1. 
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Upon execution of either the r;G or r;P command, the general registers 0--6 
are set to the values in the locations specified as $0—$6. The processor status 
register is set to the value in the location specified as $8. 

When ODT encounters a breakpoint, execution stops and ODT prints Bn; 
(where n is the breakpoint number), followed by the address of the break- 
point. You can then examine locations for expected data. For example: 

41010538 ;sets breakpoint 3 at location 1010 
*100036 ;starts execution at location 1000 

B3s001010 stops execution at location 10106 
x 

To continue program execution from the breakpoint, type ;P in response to 
ODT’s last prompt (*). 

When you set a breakpoint in a loop, you can allow the program to execute a 
specified number of times through the loop before ODT recognizes the break- 
point. Set a proceed count by using the k;P command. This command speci- 

fies the number of times the breakpoint is to be encountered before ODT 
suspends program execution (on the kth encounter). The count & refers only 
to the numbered breakpoint that most recently occurred. You can specify a 
different proceed count for the breakpoint when it is encountered. Thus: 

B3#001010 shalts execution at breakpoint 3 

K102633B sresets breakpoint 3 at location 1026 
*49F ;sets proceed count to 4 and 
B3#001026 scontinues execution; the program loops 
x sthrough the breakpoint three times and halts on 

;the fourth occurrence of the breakpoint 

Following the table of breakpoints (as explained in Section 21.3.6) is a table 
of proceed command repeat counts for each breakpoint. You can inspect 
these repeat counts by typing $B/ and nine line feeds. The repeat count for 

breakpoint 0 prints (the first seven line feeds cause the table of breakpoints 
to be printed; the eighth types the single-instruction mode, explained in the 
next section, and the ninth line feed begins the table of proceed command 
repeat counts). The repeat.counts for breakpoints 1 through 7 and the repeat 
count for the single-instruction trap follow in sequence. ODT initializes a 

proceed count to 0 before you assign it a value. After the command has been 

executed, it is set to —1. Opening any one of these provides an alternative 
way of changing the count. Once the location is open, you can modify its con- 
tents in the usual manner by typing the new contents followed by the 
RETURN key. For example: 

¢ 

+ 

nnnnnn /001034 <LF» ;address of breakpoint 7 
nnnnnn /004630 <LF> single instruction address 
nnnnnn /000000 15 <LF> scount for breakpoint 0; changes to 15 
nnnnnn /000000 «<LF> ;count for breakpoint 1 
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? 

o 

¢ 

nnnnnn /000000 <LF» scount for breakpoint 7 

nnnnnn /nnnnnn srepeat count for single instruction 

smode. 

Both the address indicated as the single-instruction address and the repeat 
count for single-instruction mode are explained in the following section. 

21.3.8 Single-instruction Mode 

With this mode, you specify the number of instructions to be executed before 

ODT suspends the program run. The proceed command, instead of speci- 
fying a repeat count for a breakpoint encounter, specifies the number of suc- 
ceeding instructions to be executed. Note that breakpoints are disabled in 
single-instruction mode. Table 21-4 lists the single-instruction mode 
commands. 

Table 21-4: Single-Instruction Mode Commands 

Command | Explanation 

nS Enables single-instruction mode. (n can be any digit and serves only to dis- 
tinguish this form from the form ;S, which disables single-instruction mode). 

Breakpoints are disabled. 

n;P Proceeds with program run for next n instructions before reentering ODT. (If 
n is missing, it is assumed to be 1.) Trapping instructions and associated han- 
dlers can affect the proceed repeat count (see Section 21.4.2). 

3S Disables single-instruction mode. 

When the repeat count for single-instruction mode is exhausted and the pro- 
. . 
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breakpoint table contains this address following that of breakpoint 7. How- 
ever, unlike the table entries for breakpoints 0-7, direct modification has no 
effect. 

Similarly, following the repeat count for breakpoint 7 is the repeat count for 
single-instruction mode. You can modify this table entry directly. This is an 
alternative way of setting the single-instruction mode repeat count. In such 
a case, ;P implies the argument set in the $B repeat count table rather than 
an assumed 1. 

21.3.9 Searches 

With ODT you can search any specific portion of memory for bit patterns or 
references to a particular location. 
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21.3.9.1 Word Search (r;W) — Before initiating a word search, you must 
specify the mask and search limits. The location represented by $M specifies 
the mask of the search. $M/ opens the mask register. The next two sequen- 
tial locations (opened by LINE FEEDs) initially contain the lower and upper 

limits of the search. ODT examines in the search aii bits set to i in the mask 
and ignores other bits. 

You must then give the search object and the initiating command, using the 
r;W command, where r is the search object. When:-ODT finds a match (that 
is. each bit set to 1 in the search obiect is set to 1 in the word ODT searches 

WEAWLE AE De Ue EE EE tee we lent | wwe aR Re YO Oe eee ee ee 

over the mask range), the matching word prints. For example: 

¥$M/ 000000 177400 <LF= ;tests high-order eight bits 
r,nnnnnn /000000 1000 <LF: ;sets low address limit 

rynnnnnn /000000 1040 <RET: ;sets high address limit 
#4005 initiates word search 
001010 /000770 
001034 /000404 
, 

In the above example, nnnnnn is an address internal to ODT; this location 
varies and is meaningful only for reference purposes. In the first line above, 
the slash was used to open $M, which now contains 177400; the LINE 
FEEDs open the next two sequential locations, which now contain the upper 
and lower limits of the search. 

In the search process, ODT performs an exclusive OR (XOR) with the word 
currently being examined and the search object; the result is ANDed to the 
mask. If this result is 0, a match has been found and ODT reports it on the 
terminal. Note that if the mask is 0, all locations within the limits print. 
This provides a convenient method for dumping all memory locations within 
given limits using ODT. 

OmpDT ivin Oo AM Typing Uli U auring a se 

21.3.9.2 Effective Address Search (r;E) — ODT provides a search for 

words that reference a specific location. Open the mask register only to gain 
access to the low- and high-limit registers. After specifying the search hmits 
(as explained for the word search), type the command r;E (where r is the 
effective address) to initiate the search. 

Words that are an absolute address (argument r itself), a relative address 
offset, or a relative branch to the effective address print after their 
addresses. For example: 

xbM/ 177400 <LF> ;opens mask register only to gain 
rynnnnnn /001000 1010 “LF saccess to search limits 
rynnnnnn /001040 1060 “RET? 
KLOS45E ‘initiates search 

001016 /001006 srelative branch 

001054 /002767 relative branch 

KLOQOSE ‘initiates a new search 
©01022 /177774 srelative address offset 
001930 /001020 sabsolute address 
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Pay particular attention to the reported effective address references. A word 
can have the specified bit pattern of an effective address without actually 
being used as one. ODT reports all possible references whether they are 
actually used or not. 

Typing CTRL/U during a search printout terminates the search. 

21.3.10 Constant Register (rC) 

It is often desirable to convert a relocatable address into its value after relo- 

cation, or to convert a number into its two’s complement and then to store 

the converted value into one or more places in a program. Use the constant 
register to perform this and other useful functions. 

Typing r;C evaluates the relocatable expression to its six-digit octal value, 
prints the value on the terminal, and stores it in the constant register. 
Invoke the contents of the constant register in subsequent relocatable 
expressions by typing the letter C. Examples follow: 

k-44325C=173346 ;places the two’s complement of 4432 in the 
;constant register 

*4632/062701 C “RET sstores the contents of the constant 

sregister in location 6632 

KLOOOF1R ;sets relocation register 1 to 1000 

KL» 42723C=005272 reprints relative location 4272 as an 
;absolute location and stores it in the 

;constant register 

21.3.11 Memory Block Initialization (;F and ;1) 

Use the constant register with the commands ;F and |;]I to set a block of mem- 

ory to a specific value. While the most common value required is 0, other 
possibilities are + 1,1, ASCII space, etc. 

When you type the command ;F, ODT stores the contents of the constant 

register in successive memory words, starting at the memory word address 

you specify in the lower search limit and ending with the address you specify 
in the upper search limit. 

Typing the command |;I stores the low-order eight bits in the constant regis- 
ter in successive bytes of memory, starting at the byte address you specify in 

the lower search limit and ending with the byte address you specify in the 
upper search limit. 

For example, assume relocation register 1 contains 7000, 2 contains 10000, 

and 3 contains 15000. The foliowing sequence sets word locations 7000-7776 
to 0, and byte locations 10000-14777 to ASCII spaces: 
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K$M/000000 <LF> sopens the mask register to gain 
r,nnnnnn /000000 150 <LF> access to search limits 

rnnnnnn /000000 2,-2 <RET> ;sets the lower limit to 7000 
*0#C=000000 sets the upper limit to 7776 
XGF sets the constant register to zero 

ssets locations 7000—7776 to zero 
*K6M/000000 “<LF> 
rynnnnnn /007000 2,0 <LF> —_ ;sets the lower limit to 10000 

r,nnnnnn /007776 3-1 <RET> ;sets the upper limit to 14777 

*4070=000040 ;sets the constant register to 40 
. ;(space) 

KFT ; : 
sets the byte locations 

x 310000-14777 
sto the value in the low-order 

eight bits of the constant 
register 

21.3.12 Calculating Offsets (r;O) 

Relative addressing and branching involve the use of an offset. An offset is 
the number of words or bytes forward or backward from the current location 

to the effective address. During the debugging session it is sometimes neces- 

sary to change a relative address or branch reference by replacing one 
instruction offset with another. ODT calculates the offsets in response to the 
r;0 command. 

The command r;O causes ODT to print the 16-bit and 8-bit offsets from the 
currently open location to address r. For example: 

*346/000034 41470 000044 O22 22 <RET> 

*K/000022 

This command opens location 346, calculates and prints the offsets from 
location 346 to location 414, changes the contents of location 346 to 22 (the 
8-bit offset), and verifies the contents of location 346. 

The 8-bit offset prints only if it is in the range —128(decimal) to 127(decimal) 
and the 16-bit offset is even, as was the case above. In the next example, the 
offset of a relative branch is calculated and modified so that it branches to 
itself. 

K1034/103421 103450 177776 377 \O21 =? 377<2RET> 
K/103777 

Note that the modified low-order byte 377 must be combined with the unmo- 
dified high-order byte. 
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21.3.13 Relocation Register Commands | 

The use of the relocation registers is described briefly in Section 21.2. At the 
beginning of a debugging session it is desirable to preset the registers to the 
relocation biases of those relocatable modules that will be receiving the 
most attention. Do this by typing the relocation bias, followed by a semi- 
colon and the specification of relocation registers, as follows: 

r;nR 

The symbol r may be any relocatable expression, and n is an integer in the 

range 0 — 7. If you omit n, it is assumed to be 0. For example: 

*1000;5R ;puts 1000 into relocation register 5 

59 10035R ;adds 100 to the contents 

x ;of relocation register 5 

Once a relocation register is defined, you can use it to reference relocatable 
values. For example: 

*200091R ;puts 2000 into relocation register 1 

KL 2176/7 002466 ;examines the contents of location 4176 

Kl» 3712508 sets a breakpoint at location 5712 

Sometimes programs may be relocated to an address below the one at which 
they were assembled. This could occur with PIC code (position-independent 
code), which is moved without using the linker. In this case, the appropriate 
relocation bias would be the two’s complement of the actual downward dis- 
placement. One method for easily evaluating the bias and putting it in the 
relocation register is illustrated in the following example. 

Assume a program was assembled at location 5000 and was moved to loca- 
tion 1000. Then the following sequence enters the two’s complement of 4000 
in relocation register 1. 

¥LOOOF1R 
Kl »-3SO0OF1R 
x 

Relocation registers are initialized to —1 so that unwanted relocation regis- 
ters never enter into the selection process when ODT searches for the most 
appropriate register. 

To set a relocation register to —1, type ;nR. To set all relocation registers to 
—1, type ;R. 

ODT maintains a table of relocation registers, beginning at the address 
specified by $R. Opening $R ($R/) opens relocation register 0. Successively 
typing a LINE FEED opens the other relocation registers in sequence. When 
a relocation register is opened in this way, you can modify it as you would 
any other memory location. 
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21.3.14 The Relocation Calculators, n! and nR 

When a location has been opened, it is often desirable to relate the relocated 

address and the contents of the location back to their relocatable values. To 

calculate the relocatable address of the opened location relative to a particu- 

lar relocation bias, type: 

rit 

The symbol n specifies the relocation register. This calculator works with 

opened bytes and words. If you omit n, the relocation register whose con- 

tents are closest to, but less than or equal to, the opened location is selected 

automatically by ODT. In the following example, assume that these condi- 

tions are fulfilled by relocation register 3, which contains 2000. Use the fol- 

lowing command to find the most likely module that a given opened byte is 

in: 

K2500N011 = !=32000500 

To calculate the difference between the contents of the opened location and a 

relocation register, type: 

nk 

The symbol n represents the relocation register. If you omit n, ODT selects 

the relocation register whose contents are closest to, but less than or equal 

to, the contents of the opened location. For example, assume the relocation 

bias stored in relocation register 1 is 7000: 

*1%500/011032 1R=1002032 

The value 2032 is the content of 1,500, relative to the base 7000. The next 

example shows the use of both relocation calculators. 

If relocation register 1 contains 1000, and relocation register 2 contains 

2000, use the following command to calculate the relocatable addresses of 

location 3000 and its contents, relative to 1000 and 2000: 

*3000/006410 1!=17002000 2!=27001000 1R=1.005410 2h=2100410 

21.3.15 ODT Priority Level ($P) 

$P represents a location in ODT that contains the interrupt (or processor) 

priority level at which ODT operates. If $P contains the value 377, ODT 

operates at the priority level of the processor at the time ODT is entered. 

Otherwise $P may contain a value between 0 and 7 corresponding to the 

fixed priority at which ODT operates. 

To set ODT to the desired priority level, open $P. ODT prints the present 

contents, which you can then change: 

K$P/000006 4 “RET: ‘lowers the priority to allow interrupts 

x from the terminal 
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If you do not change $P, its value is seven. 

You must set ODT’s priority to 0 if you are using ODT in a fore- 
ground/background environment while another job is running. 

ODT may not always service breakpoints that are set in routines that run at 
different priority levels. For example, a program running at a low priority 
can use a device service routine that operates at a higher priority level. If 
you set $P low, ODT waits for terminal input at a low priority. If an inter- 
rupt occurs from a high-priority routine, the breakpoints in the high-prior- 
ity routine will not be recognized because they were removed when the 
earlier breakpoint occurred. Thus, interrupts that are set at a priority 
higher than the one at which ODT is running will be serviced, but any 
reakpoints will not be recognized. To avoid this problem, set breakpoints at 

one priority level at a time. That is, set breakpoints within an interrupt 
service routine, but not at mainline code level. For a more complete dis- 
cussion of how the PDP-11 handles priority and interrupts, refer to the proc- 
essor handbook for your particular machine. ODT disables all breakpoints 
in the program whenever it gains control. Breakpoints are enabled when ;P 
and ;G commands are executed. For example: 

*$F/00007 5 
*10003B 
*200038 
*10005G 
B0#001000 
x ;an interrupt occurs and is serviced 

If a higher-level interrupt occurs while ODT is waiting for input, the inter- 
rupt is serviced, and no breakpoints are recognized. 

21.3.16 ASCII Input and Output (r;nA) 

Inspect and change ASCII text by using a command of this syntax: 

rnA 

The symbol r represents a relocatable expression, and n is a character count. 
If you omit n, it is assumed to be 1. ODT prints n characters starting at. loca- 
tion r and followed by a carriage return/line feed combination. Table 21-5 
lists responses and their effect. 

Table 21-5: ASCII Terminators 

Response Effect 

RETURN Key (<RET>) | ODT outputs a carriage return/line feed combination followed 
by an asterisk, and waits for another command. 

LINE FEED Key (<LF>) | ODT opens the byte following the last byte that was output. 

Up to n characters of text | ODT inserts the text into memory, starting at location r. If 
you type exactly n characters, ODT responds with 
<CK><LF> address <CRXLF>*., If you type fewer than n 
characters, terminate that string with CTRL/U. ODT 
responds with ? “U <CR><LF> address <CR><LF>. 
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21.4 Programming Considerations 

Information in this section is not necessary for normal use of ODT. However, 
it does provide a better understanding of how ODT performs some of its 
functions. In certain difficult debugging situations, this understanding is 

necessary. 

21.4.1 Using ODT with Foreground/Background Jobs 

It is possible to use ODT to debug programs written as either background or 
foreground jobs. In the background or under the single-job monitor, you can 

link ODT with the program as described in Example 1 in Section 21.1. To 
debug a program in the foreground area, DIGITAL recommends that you 
run ODT in the background while the program to be debugged is in the fore- 
ground. The sequence of commands to do this is: 

»FRUN FPROG/P sloads the foreground program 
LOADED aT nnnnnn sthe first address of the job prints 
/RUN ODT ;sruns ODT in the background 
onT Yo1.04 sand sets a relocation register 
x nnnnnn; or ;to the start of the job 

KEF/O00000 0 ;clears the format register to enable 

xO» nNnNNNN 5 o8 ;proper address printing 
sets a breakpoint 

*OFG ;starts the keyboard monitor again 

» RESUME starts the foreground job 

The copy of ODT used must be linked low enough so that it fits in memory 
along with the foreground job. 

NOTE 

Since ODT uses its own terminal handler, it cannot be used 

with the display hardware. If GT ON is in effect, ODT 
ignores it and directs its input and output only to the con- 
sole terminal. 

If you use ODT in a foreground/background environment while another job 
is running, set ODT’s priority bit to 0 as follows: 

KS /O000007 O ORE T™ 

This puts ODT into the wait state at level 0, not at level 7. If you leave 
ODT’s priority at 7, all interrupts (including clock) are locked out while 
ODT is waiting for terminal input. 
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21.4.2 Functional Organization 

The internal organization of ODT is almost totally modularized into inde- 
pendent subroutines. The internal structure consists of three major func- 
tions: command decoding, command execution, and utility routines. 

The command decoder interprets the individual commands, checks for com- 

mand errors, saves input parameters for use in command execution, and 

sends control to the appropriate command execution routine. 

The command execution routines take parameters saved by the command 
decoder and use the utility routines to execute the specified command. Com- 
mand execution routines either return to the command decoder or transfer 
control to your program. 

The utility routines are common routines such as SAVE-RESTORE and I/O. 
They are used by both the command decoder and the command executers. 

21.4.3 Breakpoints 

The function of a breakpoint is to give control to ODT whenever a program 
tries to execute the instruction at the selected address. 

When a breakpoint is executed, ODT removes all the breakpoint instruc- 
tions from the code so that you can examine and alter the locations. ODT 

then types a message on the terminal in the form Bn;r, where r is the break- 
point address and n is the breakpoint number. ODT restores the breakpoints 
when execution resumes. 

There is a major restriction in the use of breakpoints: the program must not 
reference the word where a breakpoint was set since ODT altered the word. 

You should also avoid setting a breakpoint at the location of any instruction 
that clears the T-bit. For example: 

MOY #€2409177776 *SET FRIORITY TO LEVEL 5 

NOTE 

Instructions that cause traps or returns from them (for 

example, EMT, RTI) are likely to clear the T-bit, because a 

new word from the trap vector or the stack is loaded into 
the status register. 

A breakpoint occurs when a trace trap instruction (placed in your program 

by ODT) is executed. When a breakpoint occurs, ODT operates according to 
the following algorithm: 

1. Sets processor priority to seven (automatically set by trap instruction). 

2. Saves registers and sets up stack. 

3. Ifinternal T-bit trap flag is set, goes to step 13. 

4 Removes breakpoints. 
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Resets processor priority to ODT’s priority or user’s priority. 

Makes sure a breakpoint or single-instruction mode caused the 

interrupt. 

if the breakpoint did not cause the interrupt, goes to step 15. 

Decrements repeat count. 

Goes to step 18 if non-zero; otherwise resets count to one. 

. Types message about the breakpoint or single-instruction mode 

interrupt. 

. Goes to command decoder. 

. Clears T-bit in stack and internal T-bit flag. 

Jumps to the go processor. 

. Saves terminal status. 

. Types BE (bad entry), followed by the address. 

. Clears the T-bit, if set, in the user status and proceeds to the command 

decoder. 

Goes to the proceed processor, bypassing the TT restore routine. 

Note that steps 1-5 inclusive take approximately 100 microseconds. Inter- 

rupts are not permitted at this time, because ODT is running at priority 

level 7. 

ODT processes a proceed (;P) command according to the following algorithm: 

4 

ai. 
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 Sets the processor priority to seven. 

Sets the T-bit flags (internal and user status). 

Restores the user registers, status, and program counter. 

Returns control to the user. 

When the T-bit trap occurs, executes steps 1, 2, 3, 13, and 14 of the 

breakpoint sequence, restores breakpoints, and resumes normal pro- 

gram execution. 

When a breakpoint is placed on an IOT, EMT, TRAP, or any instruction 

causing a trap, ODT follows this algorithm: 

1. 

2. 

When the breakpoint occurs as described above, enters ODT. 

When ;P is typed, sets the T-bit and executes the IOT, EMT, TRAP, or 

other trapping instruction. 
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3. Pushes the current PC and status (with the T-bit included) on the stack. 

4. Obtains the new PC and status (no T-bit set) from the respective trap 
vector. 

5. Executes the whole trap service routine without any breakpoints. 

6. When an RTI is executed, restores the saved PC and PS (including the 
T-bit). Executes the instruction following the trap-causing instruction. 
If this instruction is not another trap-causing instruction, the T-bit trap 
occurs; reinserts the breakpoints in the user program, or decrements the 
single-instruction mode repeat count. If the following instruction is a 
trap-causing instruction, repeats this sequence starting at step 3. 

NOTE 

Exit from the trap handler must be by means of the RTI 
instruction. Otherwise, the T-bit is lost. ODT cannot regain 
control because the breakpoints have not yet been 
reinserted. 

Note that the ;P command is illegal if a breakpoint has not occurred (ODT 
responds with ?). ;P is legal, however, after any trace trap entry. 

The internal breakpoint status words have the following format: 

1. The first eight words contain the breakpoint addresses for breakpoints 
0—7. (The ninth word contains the address of the next instruction to be 
executed in single-instruction mode.) 

2. The next eight words contain the respective repeat counts. (The follow- 
ing word contains the repeat count for single-instruction mode.) 

You may change these words at will, either by using the breakpoint com- 
mands or by directly manipulating $B. 

When program runaway occurs (that is, when the program is no longer 
under ODT control, perhaps executing an unexpected part of the program 
where you did not place a breakpoint), give control to ODT by pressing the 
HALT key to stop the computer and then restarting ODT (see Section 21.1). 
ODT prints an asterisk, indicating that it is ready to accept a command. 

If the program you are debugging uses the console terminal for input or out- 
put, the program can interact with ODT to cause an error because ODT uses 
the console terminal as well. This interactive error does not occur when you 
run the program without ODT. 

Note the following rules concerning the ODT break routine: 

1. Ifthe console terminal interrupt is enabled upon entry to the ODT break 
routine, and no output interrupt is pending when ODT is entered, ODT 
generates an unexpected interrupt when returning control to the 
program. 

2. Ifthe interrupt of the console terminal reader (the keyboard) is enabled 
upon entry to the ODT break routine, and the program is expecting to 
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receive an interrupt to input a character, both the expected interrupt 
and the character are lost. 

3. Ifthe console terminal reader (keyboard) has just read a character into 
the reader data buffer when the ODT break routine is entered, the 

expected character in the reader data buffer is lost. 

21.4.4 Searches 

The word search lets you search for bit patterns in specified sections of mem- 
ory. Using the $M/ command, specify a mask, a lower search limit ($M + 2), 

and an upper search limit ($M +4). Specify the search object in the search 
command itself. 

The word search compares selected bits (where 1’s appear in the mask) in 
the word and search object. If all of the selected bits are equal, the unmasked 

word prints. 

The search algorithm is: 

1. Fetches a word at the current address. 

2. XORs (exclusive OR) the word and search object. 

3. ANDs the result of step 2 with the mask. 

4 If the result of step 3 is zero, types the address of the unmasked word 

and its contents; otherwise, proceeds to step 5. 

Ou
 Adds two to the current address. If the current address is greater than 

the upper limit, types * and returns to the command decoder; otherwise, 

goes to step 1. 

Note that.if the mask is 0, ODT prints every word between the limits, since a 

match occurs every time (that is, the result of step 3 is always 0). 

In the effective address search, ODT interprets every word in the search 
range as an instruction that is interrogated for a possible direct relationship 
to the search object. The mask register is opened only to gain access to the 
search limit registers. 

The algorithm for the effective address search is as follows ((X) denotes con- 
tents of X, and K denotes the search object): 

1. Fetches a word at the current address X. 

2. If(X)=K [direct reference], prints contents and goes to step 5. 

3. If(X)+X+2=K [indexed by PC], prints contents and goes to step 5. 

4. If(X)isarelative branch to K, prints contents. 

5 Adds 2 to the current address. If the current address is greater than the 
upper limit, performs a carriage return/line feed combination and 
returns to the command decoder; otherwise, goes to step 1. 
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21.4.5 Terminal interrupt 

When entering the TT SAVE routine, ODT follows these steps: 

1. Saves the LSR status register (TKS). 

2. Clears interrupt enable and maintenance bits in the TKS. 

3. Saves the TT status register (TPS). 

4, Clears interrupt enable and maintenance bits in the TPS. 

To restore the TT: 

1. Wait for completion of any I/O from ODT. 

2. Restore the TKS. | 

3. Restore the TPS. 

NOTE 

If the TT printer interrupt is enabled upon entry to the 
ODT break routine, the following can occur: 

1. Ifno output interrupt is pending when ODT is entered, 
an additional interrupt always occurs when OD 
returns control to the user. . 

2. If an output interrupt is pending upon entry, the 
expected interrupt occurs when the user regains 
control. 

If the TT reader (keyboard) is busy or done, the expected 
character in the reader data buffer is lost. 

If the TT reader (keyboard) interrupt is enabled upon entry 
to the ODT break routine, and a character is pending, the 
interrupt (as weii as the character) is iost. 

21.5 Error Detection 

21-26 

ODT detects two types of error: illegal or unrecognizable command and bad 
breakpoint entry. ODT does not check for the legality of an address when 

you command it to open a location for examination or modification. Thus the 
command: 

177774/ 

?MON-F-Trar to 4 003362 

references nonexistent memory, thereby causing a trap through the vector 
at location 4. If the program you are debugging with ODT has requested 
traps through location 4 with the .TRPSET EMT, the program receives con- 
trol at its TRPSET address. 
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If something other than a legal command is typed, ODT ignores the com- 
mand and prints: 

(echoes illegal command)? 

ODT then waits for another command. Therefore, to cause ODT to ignore a 
command that has just been typed, type any illegal character (such as 9 or 
RUBOUT), and the command will be treated as an error and ignored. 

Fe eS oo) 1 a’ 1 ea 4 . 1 bd a 

Ui SUSpenas program execution whenever it Cncounters a@ oreakxpoint 

(that is, traps to its breakpoint routine). If the breakpoint routine is entered 
and no known breakpoint caused the entry, ODT prints: 

BENnnnnnn 

* 

and waits for another command. BEnnnnnn denotes bad entry from location 
nnnnnn. A bad entry may be caused by an illegal trace trap instruction, by a 
T-bit set in the status register, or by a jump to some random location within 
ODT. 
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Chapter 22 

Save Image Patch Program (SIPP) 

The Save Image Patch Program (SIPP) lets you make code modifications to 

any RT-11 file that exists on a random-access storage volume. You use SIPP 
primarily for maintaining save image files. Although SIPP is designed for 
maintaining programs that have been created with the RT-11 version 4 
linker, you can use SIPP for pre-version 4 programs that are not overlaid. 

SIPP is also useful for examining locations within a file. If you do not modify 
any locations within a file, SIPP makes no changes. SIPP’s patching format 
is easier to use than that of PATCH (see Chapter 25). Also, you can run SIPP 
from an indirect command file, a BATCH stream, or from the console. 

When you run SIPP, you have the option of instaliing your code modifica- 
tions when you close the file, or you can create a command file that contains 

both the code modifications and the instructions necessary for SIPP to 
install them. You can run this command file as an indirect file whenever you 
wish. 

Because SIPP does not install code modifications until you have finished 
making them, SIPP’s checksum is not affected by a CTRL/U or DELETE. 
This feature also makes the code modification, or patching, procedure easier 
for you. 

NOTE 

DIGITAL does not recommend that you modify the follow- 
ing data within a save image file: locations 50, 64, and 66; 

the Job Status Word; the overlay handler; the overlay 
tables; and the window definition blocks. SIPP uses these 

locations for internal calculations and will automatically 
update them as necessary. Note, however, that if you use 

the /A option, SIPP does not modify any of these locations. 

22.1 Calling and Using SIPP 

To call SIPP, respond to the dot (.) printed by the keyboard monitor by 

typing: 

KO SIPPCRETS 

The Command String Interpreter prints an asterisk (*) at the left margin of 
the terminal and waits for a command string. If you enter only a carriage 
return in response to the asterisk, SIPP prints its current version number. If 

you type a CTRL/C in response to the asterisk, control returns to the mon- 
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itor. If you type a CTRL/C in response to any of SIPP’s prompts, SIPP prints 

the following confirmation message: 

?GSIFP o- Are you sure? 

If you type a Y (or any string beginning with a Y) followed by a carriage 

return, SIPP aborts the patching procedure, and returns control to the mon- 
itor, without making any changes to your file. Any other response returns 
control to the procedure that was interrupted. You must type two con- 
secutive CTRL/Cs at any other time, including while running from an 
indirect command file, to get the ?SIPP — Are you sure? message. 

Enter a command string according to this general syntax: 

[com-filespec = Jinput-filespect/option...] 

where: 

com-filespec represents the file specifications of the command file 
that you want SIPP to create. You can run this file as 

an indirect file. The default file type is .COM. If you do 
not specify a command file, SIPP does not create one 

input-filespec represents the file specifications of the file you want to 
modify. If you do not specify a file type, SIPP assumes 
SAV 

/option is one of the options listed in Table 22-1 

If you enter only a device specification in response to the CSI asterisk, SIPP 
opens the first block of that volume and assumes the /A option. 

22.2 SIPP Options 

22-2 

Table 22-1 summarizes the options that you can use in the CSI command 
string to SIPP. 

Table 22-1: SIPP Ontions 

Option | Function 

/A Prevents SIPP from automatically modifying either location 50, the window defi- 
nition blocks, the overlay table, or the overlay handler. Use /A when you are 
patching anything other than save image files. When you use the option, SIPP 
modifies only those locations that you specify. 

IC Requires you to enter a checksum after you finish code modifications. If you make 

no modifications, SIPP ignores /C. The command file will automatically contain 
/C. You cannot use /C and /D together. See Section 22.5 for more details on the 
checksum. 

(continued on next page) 
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Table 22-1: SIPP Options (Cont.) 

Options| Function 

/D Use if you do not know the checksum for a particular patch and you want SIPP to 

create one. SIPP prints the checksum for the patch after you have finished enter- 

ing all the code modifications. If you make no modifications, SIPP ignores the /D 

option. You cannot use /C and /D together. 

/L When you use /L, SIPP does not modify the input file after the patching session. 

This option is useful if you wish only to create a command file and preserve the 
eo dk eT 
mnt nie ssi ve 

22.3 SIPP Dialog 

After you have entered the initial command string to SIPP, SIPP prints a 
series of prompts at the terminal. The responses you give to these prompts 
guide SIPP to the location in the input file or volume where you want to 
begin code modifications. If the input file is overlaid, the first prompt SIPP 
prints at the terminal is: 

Sesment? 

Respond to this prompt by typing the number of the overlay segment that 
contains the locations you want to modify. (SIPP does not print this prompt: 
if the file you are modifying is not overlaid, if you are using the /A option, or 

if you are modifying a volume.) You can find the segment number in the pro- 
gram’s load map. Type a carriage return, or 0 followed by a carriage return, 
if you want to modify the program’s root segment. 

SIPP prompts you for the base address within the program or overlay seg- 
ment where you want to begin code modifications or examination. SIPP 
prints the following prompt for both overlaid and non-overlaid files. (Note 
that the following prompt is the second prompt for overlaid files, and the 
first prompt for anything eise.) 

Base? 

If the file you are modifying is overlaid, respond to the last prompt by enter- 
ing the base address specified on the load map for the segment you want to 
modify. If the file is not overlaid, enter the load address of the program sec- 
tion you wish to modify or examine. 

After you have entered the base address, SIPP prompts you for the offset as 
follows: 

Offset? 

Respond to the offset prompt by typing the offset from the current base 
where you want to begin modifying or examining your program. 

If the offset you specify is an even number, SIPP opens the corresponding 
location as a word. If the offset is odd, SIPP opens the location as a byte. Sec- 
tion 22.4 describes how you can alternate between words and bytes as you 

proceed to modify or examine the file. 
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After you have responded to Offset?, SIPP prints the following header: 

Sedment Base Offset Old New? 

If the file is not overlaid, SIPP does not print the Segment column. Below the 
header, SIPP prints the segment, base, and offset you have specified by 
responding to the dialogue prompts. 

A sample dialogue format follows. In this example, SIPP is to begin code 
modifications in overlay segment 2 of program PROG.SAV. 

+R SIPFSRETS 

XFROG=FROG<RET= 

Sedment? 2cRET> 

Base? 2Q0000<RET= 

Offset? 100<RET> 

Segment Base Offset Old New? 

000002 20000 20100 103425 

Under the column marked Old, SIPP prints the contents of the currently 
open location. Under the column designated New?, you can enter either a 
new value for the current location and/or a command. Section 22.4 gives 
more details on opening and modifying locations. Table 22-2 summarizes 
the commands you can enter. 

NOTE 

SIPP does not make changes to a file as you type them. 
Instead, SIPP stores the changes in a buffer, allowing you 
to abort a partially compieted patch operation without leav- 
ing behind a partially patched file. When you finish a 

patching operation by typing CTRL/Y or multiple CTRL/Z’s 
(see Table 22-2), SIPP makes all the changes in one pass. 

22.4 SIPP Commands 

22-4 

Table 22-2 summarizes the commands you can enter during the code modifi- 
cation procedure and lists the sections in which you can find more details on 
each command. You can follow command with either a line feed or a car- 
riage return. 

Table 22-2: SIPP Commands 

Command Section | Function 

<RET> or <LF> | 22.4.1 Closes the current location without modifying it, and opens 
and displays the next location. 

n<RET> 22.4.1 Enters the value represented by n in the current location, 
closes it, and opens the next location. 

“<RET> 22.4.2 Closes the current location without modifying it, and opens 
the previous location. 

(continued on next page) 
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Table 22-2: SIPP Commands (Cont.) 

Command Section Function 

n <RET> 

\<RET> 

/<RET> 

;0<RET> 

;A<RET> 

;Ax<RET> 

;R<RET> 

sRyyy<RET> 

3S<RET> 

:V<RET> 

CTRL/Z<RET> 

CTRL/Y<RET> 

22.4.2 

22.4.3 

22.4.3 

22.4.4 

22.4.5 

22.4.5 

22.4.7 

22.4.8 

22.4.10 

22.4.9 

Enters the value represented by n in the current location, 
closes it, and opens the previous location. 

Reopens the current location as a byte (starting with the 
low, or even, byte for that word). From this point, SIPP will 

continue opening byte locations and accepting byte values. 
Do not use this command when in Radix—50 or ASCII mode. 

Reopens the current location as a word. SIPP displays the 
contents of the currently open word location. All further 
displays and input will be word values. Do not use this com- 
mand when in Radix—50 or ASCII mode. 

Reopens the current location as an octal word value. This is 
the default mode. Use ;O to return to octal after having 
been in Radix~50 or ASCII mode. All further displays and 
input are octal values. 

Displays the byte of the current location as an ASCII value. 
All further displays are in ASCII, and SIPP advances in 
byte mode. 

Inserts an ASCII character represented by x in the byte of 
the current location, closes that byte, and opens and dis- 

plays the next location. Use this command for inserting 
only one ASCII character at a time. You can also use this 
command to search for an ASCII value (see Section 22.4.7). 

Displays the current location as a word of up to three 
Radix—50 characters. All further displays are in Radix—50. 

Inserts up to three Radix—50 characters represented by yyy 
into the current location. SIPP then closes the current loca- 
tion, and opens and displays the next location. Use this 
command for inserting up to three Radix—50 characters. 
You can also use this command to search for a Radix—50 

(see Section 22.4.7). 
value ADGY WOUULULL Gia ke 

Searches for a value within the file. When you type this 
command, SIPP prompts you for a value for which it is to 
search. SIPP also prompts you for the boundaries within 
which you want it to conduct the search. 

Prints all the modifications you have made in the current 

patching session. You can use this command at any time, 
except in response to Checksum?. 

Backs up to the previous prompt: Offset?, Base?, or Seg- 
ment?. This command allows you to insert code modifica- 
tions in more than one area of the file during the same 
patching session. 

Completes the current patching session, installs the patch, 
creates the command file (if requested), and prompts you 
with an asterisk for another file specification. 
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22.4.1 Opening and Modifying Locations Within a File 

As stated earlier, after you guide SIPP to the location in the file where you 
want to begin making code modifications, SIPP prints out a header under 
which it lists the address and contents of the location specified, called the 
current location. Under the last column in the header, New?, you can enter a 
value that replaces the contents of the current location. After you enter the 
new value, type a carriage return to advance to the next location. 

In the following example, the value 240 is inserted in the current location. 
Next, a carriage return advances SIPP to the next 16-bit location. 

Base Offset Old New? 
001000 001200 004747 24O2RET 

001000 001202 003106 

If you do not want to modify the current location, simply type a carriage 
return to advance to the next location. 

22.4.2 Backing Up Through Files 

When you type the uparrow character (°) followed by a carriage return in 
place of entering data into the current location, SIPP closes the current loca- 
tion and opens the previous location. If you specify a value followed by an 
uparrow, SIPP enters that value into the current location, closes that loca- 

tion, and opens the previous location. 

If you type an uparrow when the offset from a specified base is 0, SIPP opens 
the previous location and displays the offset as a double-precision negative 
number. 

In the following example, the value 112000 is entered into the current loca- 
tion, and the previous location is opened. 

Base Offset Old New? ee 
002060 002134 020027 112000°2RET> 

002000 002132 001732 

In the last example, notice how SIPP decrements the offset by 2 to designate 
the previous 16-bit location. 

You can use the uparrow with the backslash (\) to back up to the previous 
byte (if currently in word mode). You can also use the uparrow with the 
slash (/) to back up to the previous word (if currently in word mode). 

22.4.3. Advancing in Bytes 

By default, SIPP operates in word mode. That is, locations are displayed as 
16-bit words, and values are displayed and entered as word values. If you 

type the backslash character (\), SIPP closes the current location, and 
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reopens the low, or even, byte of that location. Values that are displayed and 

entered from this point are in bytes. 

To revert to word mode, type the slash character (/). When you type the 

slash, SIPP reopens the current location as a 16-bit word. 

The following example uses the backslash to advance in byte mode, and then 

the slash to revert to word mode. Notice that SIPP prints out a new header 

each time it changes from word to byte mode, and vice versa. 

Rase offset Sid New? 

062000 002112 003002 \<RET: 

Base Offset Gld New? 

6062000 002112 002 RET = 

002900 002113 006 RET: 

002000 002114 132 /ERET? 

Base Offset Old New? 

002000 002114 003132 

If you are in byte mode when you get the Offset? prompt, SIPP automatically 

resets itself to word mode. 

22.4.4 Entering Octal Values (;0) 

Use the ;O command, followed by a carriage return, to reopen the current 

location, and display its contents as an octal value. Since octal mode is the 

default setting, you need to use it only if you are currently operating in 

ASCII or Radix—50 mode and wish to revert to octal mode. You can also use 

the ;O command to switch from byte mode to word mode. 

The following example uses the ;0 command to switch from ASCII mode to 

octal mode. 

Base Offset Old New? 

002000 002100 O51101 sA<RET= 

002000 6002100 A sO<RETS 

Rase Offset Old New? 

002000 002100 OS1101 

Note that unlike the ;A and ;R commands ;O accepts no optional argument. 

If you return to the Offset? prompt, SIPP automatically resets itself to octal 

mode. 

22.4.5 Displaying and Entering ASCII Values 

Use the ;A command, followed by a carriage return, to open the current loca- 

tion as a byte and display its contents as an ASCII value. When you use the 

-A command, SIPP continues to display contents in ASCII until you use the 

-O or ;R commands. Note that when you operate in ASCII mode, you advance 

through the file in byte mode. 
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The following example uses the ;A command to open the low byte of the cur- 
rent location and display its contents as an ASCII value. 

Rese Offset Old New? 

003900 003100 O50524 FACRET > 

OLOMAOLOLS) 003100 “T>  <RETS 
903009 OO3101 “Qs 

Use the ;Ax command to insert an ASCII character, represented by x, into 

the low byte of the current location. When you use the ;Ax command, SIPP 

enters the ASCII character directly into the current byte, closes that byte, 
opens and displays the next location as an octal, ASCII, or Radix—50 value 
(depending on what mode you were in prior to using the ;Ax command). Note 
that you can insert only one ASCII character at a time, and that you should 
not insert control characters. You can use the ;Ax command when dis- 
playing in ASCII mode. 

The next example uses the ;Ax command to enter the ASCII character, W, 

into the current byte and proceed to the next byte. 

Base Offset Old New 

GO3005 093100 O50524 sAWZRET. 

OG S006 OOS1LO1 121 

You can aiso use the ;Ax command to search for an ASCII value (see Section 
22.4.7). 

22.4.6 Displaying and Entering Radix—50 Values 

Use the ;R command, followed by a carriage return, to reopen the current 
location and display its contents in Radix—50. When you use the ;R com- 

mand, SIPP continues in Radix—50 mode until you use either the ;A or ;O 

commands. Note that Radix—50 mode advances in word mode. 

The following example uses the ;R command to reopen the current location 
and display its contents as a Radix—50 value. 

Base Offset 01d New? 

oo1000 Oogs220 O71070 IRCRET > 

OOLOOO OO5220 ERK> <RET? 
OO1L000 QOOSS22 “TES? 

If the contents of a location is an invalid Radix—50 value, SIPP displays the 
contents as <???>., 

You can use the ;Ryyy command to insert up to three Radix—50 characters, 

represented by yyy, into the current location. When you use the ;Ryyy com- 
mand, SIPP inserts the Radix—50 value into the current location, closes the 

current location, and opens and displays the contents of the next location as 

an octal, ASCII, or Radix—50 value (depending on what mode you were in 
prior to using the ;Ryyy command). 
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If you use the ;Ryyy command, and you enter only two Radix—50 characters, 

SIPP inserts a blank as the third character. Likewise, if you enter only one 
Radix—50 character, SIPP inserts blanks for the second and third charac- 

ters. If you use an imbedded blank (for example, X Z), SIPP inserts all char- 
acters as typed. Note that you can insert up to only three Radix—50 
characters at a time. Use the ;Ryyy command only when the low byte of the 

current location is open; SIPP prints an error message if you attempt to 

insert a Radix—50 value when the high byte of the current location is open. 

The following Radix—50 values are valid for use with the ;Ryyy command: 

A through Z 

0 through 9 

$ 
* 

%o 

Note that a space is also a valid Radix—50 character, and that SIPP trans- 
lates the percentage character to a dot (.). 

The following example uses the ;Ryyy command to insert three Radix—50 
characters in the current location, and proceed to the next location. 

Hase Offset Old New? 

001000 005332 000240 sRABCHRET> 

001000 005334 002110 

You can also use the ;Ryyy command to search for a Radix—50 value (see 

Section 22.4.7). 

22.4.7 Searching Through Files (;S) 

You can use the ;S command to search between two specified boundaries of a 
file for a given value. With this feature, you can find the location where you 
want to make a change by searching for a specific value. 

To request a search, type the following in response to any of SIPP’s dialogue 
questions or in place of entering new data into the current location. 

a 

ee) 

Do not type the ;S command in response to the Checksum? prompt. After you 
type the ;S command, SIPP responds with the following prompt: 

Searcn for? 

Enter the value for which you want SIPP to search. You can use the ;Ax or 
;Ryyy commands in response to the last prompt to search for ASCII or 
Radix—50 values. If you type a backslash after the value you enter, SIPP 
searches for a byte value. Otherwise, it searches for a word value. Note that 

if you use the ;Ax notation to search for an ASCII value, SIPP conducts the 

search in byte mode. 

Save Image Patch Program (SIPP) 22-9



22-10 

SIPP then asks for the lower address limit at which to begin the search: 

Start? 

Enter an address, followed by a carriage return, or just a carriage return. If 
you enter a carriage return, SIPP begins its search at the beginning of the 
file. If you enter an address, SIPP begins the search at that address. If you 
are searching through an overlay segment, use the following notation for 
the start address: 

mim 

In the n:m notation, n represents the number of the segment you want to 

search, and m represents the offset from the start of the segment where you 
want SIPP to begin the search. 

SIPP then asks for the upper address limit for the search: 

End? 

You can enter an address (including the n:m notation) or a carriage return. 
If you enter a carriage return, SIPP searches to the end of the file or volume. 
(If you use the /A option, SIPP searches to the end of the last block in the file 
or volume, otherwise it searches up to and including the last address in the 
program.) If you enter an address, SIPP conducts the search un to, but not 
including, that address. 

After you have specified the search limits, the search begins. Each time 
SIPP finds a value that matches the one you specified, SIPP prints out the 
address of that value each time the value is found. If you use the /A option or 
if SIPP is searching the root segment of a program, SIPP prints the search 
results as follows: 

Found at monnmnn 

If a search crosses segments in an overlaid file, SIPP prints the following 
each time it finds the specified value: 

Found at sesimmnmesnmn 

In the seg:mmm,nnn notation, seg represents the segment number, mmm 
represents the load map address of the segment, and nnn represents the off- 
set from the start of the specified segment. Note that if you are searching an 

overlaid file, and you have specified the /A option in the command line, SIPP 
does not use the seg:mmm,nnn notation. 

22.4.8 Verifying (;V) 

Use the ;V command to list at the terminal all the changes you have made 
during the current patching session After SIPP prints out the addresses and 
new contents of all the locations that have changed, SIPP returns you to the 
operation that was interrupted. 
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You can use the ;V command at any time, except in response to the Check- 

sum? prompt and the search Start?, and End? prompts. You can use the ;V 

command in response to the Search for? prompt. 

The following example uses the ;V command to list at the terminal ali the owe od ee 

changes that have been made during the current patching session. 

Rase Offset Old New 
003000 903200 OOS11IZ2 S405RETS 

003000 003262 002300 =<RET 

663666 603204 GCOP3OO <RET 

003000 003206 000230 2405 RET 

003000 003210 OOOLOL jFUSRETO 

Rase Offset Old New? 

003000 903200 003112 000240 

003000 003206 000230 000240 

Rase Offset Old New? 

003000 003210 000101 

Note that when you use the ;V command to verify your modifications, ali dis- 

plays are in octal words. Note also that if you change a location and later 

restore that location to its original contents, SIPP includes that location in 

the verification. 

22.4.9 Backing Up to a Previous Prompt 

You can use the CTRL/Z sequence (or uparrow-Z), followed by a carriage 

return, to back up to a previous prompt. For example, after you have modi- 

fied a series of locations, you can type CTRL/Z, followed by a carriage return, 

to back up to the Offset? prompt. Backing up to a previous prompt enables 

you to examine and/or modify other series of locations in your program. 

If you use CTRL/Z in place of entering a value into a location, SIPP prompts 

Offset?. If you type CTRL/Z, followed by carriage return, in response to Off- 

set?, SIPP prompts Base?. If you type yet another CTRL/Z, followed by a car- 

riage return, SIPP either: 

1. prompts Segment?, if the file is overlaid, or 

2. prompts you for a checksum (if you used /C), then installs the patch (if 

the checksum is valid). (Note that if you have used the /L option, SIPP 
does not install the patch, but does create the command file, if 

requested.) 

If the file is overlaid, and you type another CTRL/Z followed by a carriage 
return sequence in response to Segment?, SIPP prompts you for a checksum 

(if specified) then installs the modifications. 

Using CTRL/Y provides a more efficient way of installing a patch (see the 
following subsection). The CTRL/Z sequence is designed primarily to 
request a particular prompt. 
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22.4.10 Completing Code Modifications 

You can type the CTRL/Y sequence (or uparrow-Y), followed by a carriage 
return, to install the code modifications you have entered. If you have used 
the /C option, which requires you to enter a checksum, SIPP will prompt you 
for a checksum before it installs the modifications. If the checksum you type 
is valid, SIPP then installs the patch. If you have used the /L option and you 
enter the correct checksum, SIPP does not install the patch, but does create 
the command file, if requested. 

After SIPP installs the modifications, an asterisk appears in the left margin, 
indicating that SIPP is ready to accept a new command string. 

22.4.11 Extending Files and Overlay Segments 

The limits to which you can extend programs and overlay segments while 
patching vary, depending on if the program is 

@ non-overlaid 

@ overlaid, but has only low memory overlays 

@ overlaid, but has only extended memory overlays 

@ overlaid, and has both low memory and extended memory overlays 

The subsections that follow describe in detail the restrictions on extending 
programs, root sections, and overlay segments. Each subsection also details 
what data within your program SIPP does or does not automatically modify 
as you extend root sections and/or overlay segments. 

Listed below are the data that SIPP may automatically modify as you make 
extensions. (Note that each is identified by an abbreviation; the subsections 
that follow reference these data by their abbreviations.) 

Location 50 Contains the last address used by the program, if pro- 
gram is non-overlaid. If the program has low memory 
overlays, location 50 contains the last address used 
by the low memory overlay region(s). If the program 
has only extended memory overlays, location 50 con- 
tains the last address used by the root. 

Reg. Size Indicates the size of the extended memory region. 
This data appears in the extended memory overlay 
handler. 

High Root + 2 Indicates the address of the next available location 
beyond the root segment. This data appears in either 
the low memory overlay handler or the extended 
memory handler. 
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High /O + 2 Indicates the address of the next available location 
beyond the last low memory overlay region. This data 

appears in either the low memory overlay handler or 
the extended memory overlay handler. 

Wadcnt. in Seg. Indicates the number of words in the current overlay 
segment. This data appears in the overlay handler 
segment table. 

WDB Size and Length Indicates the window size and length to map in the 

window definition block (WDB) for the extended 

memory overlay you are extending. This data 

appears in each extended memory overlay segment’s 
WDB. 

WDB Offset Indicates the offset into the extended memory region 
of the windows following the segment you are extend- 
ing. This data appears in each extended memory 
overlay segment’s WDB. 

22.4.11.1. Non-overlaid Program — If necessary, SIPP automatically 
extends a non-overlaid program up to the end of the last block of the save 
image on which the program exists (SIPP automatically modifies location 
50). Refer to DUP (Chapter 8) for details on extending a non-overlaid pro- 
gram beyond that point. 

22.4.11.2 Overlaid Program, Low Memory Overlays Only — If your pro- 
gram is overlaid, but has only low memory overlays, SIPP does not permit 
you to extend the root. If an overlay segment is not in the last overlay 
region, you can extend it to the size of the largest segment in its region. If 
the overlay segment is in the last overlay region, you can extend it to the 

end of the last block of that overlay segment. 

Table 22-3 shows the locations that SIPP modifies if necessary when you 
extend the root or overlay segment of a program that has low memory over- 
lays only. Note in this table that there is a column heading for an overlay 
segment that is not the largest in its overlay region (Not Largest in Region), 
and for an overlay segment that you extend beyond the largest overlay seg- 
ment in its region (Past Largest in Last Region). YES indicates that SIPP 
does modify the data in question if necessary, NO indicates SIPP does not 

modify the data in question, and N/A indicates that the data in question is 
not applicable. 
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Table 22-3: Overlaid Program Segment Limits 

Not Largest Past Largest 
in Region in Last Region 

Location 50 NO YES 

Reg. Size N/A N/A 

High Root + 2 NO NO 

High /O + 2 NO YES 

Wadcent. in Seg. YES YES 

WDB Size and Length N/A N/A 

WDB Offset N/A N/A 

22.4.11.3. Overlaid Program, Extended Memory Overlays Only — If your 
program is overlaid, but has extended memory overlays only, you can 
extend the root segment up to the end of the last block on which the root 
resides. You can also extend any overlay segment up to the end of the last 

block of that particular segment, so long as you do not exceed the physical 
address space. 

Table 22-4 shows the locations that SIPP modifies if necessary when you 
extend the root or overlay segment of a program that has extended memory 
overlays only. Note in this table that there is a column heading for the root 
(Root), an overlay segment that is not the largest in its overlay region (Not 
Largest), and an overlay segment that you extend beyond the largest over- 

lay segment in its region (Past Largest). YES indicates that SIPP does mod- 
ify the data in question if necessary, and NO indicates SIPP does not modify 
the data in question. 

Table 22-4: Overlaid Program Segment Limits 

Root Not Largest Past Largest 

Location 50 YES NO NO 

Reg. Size NO YES YES 

High Root + 2 YES NO NO 

High /O + 2 YES NO NO 

Wdcnt. in Seg. NO YES YES 

WDB Size and Length NO YES YES 

WDB Offset NO YES YES 

22.4.11.4 Overlaid Program, Both Low Memory and Extended Memory 

Overlays — If your program has both low memory and extended memory 
overlays, SIPP does not permit you to extend the root segment. You can 

extend any low memory overlay segment up to the size of the largest seg- 
ment in the same region. If the low memory overlay segment is in the last 
low memory overlay region, you can extend it to the end of the last block of 
that overlay segment. 

Save Image Patch Program (SIPP) 

|



You can extend any extended memory overlay segment up to the end of the 

block limit of that particular segment, so long as you do not exceed your 
physical address space. 

Table 22-5 shows the locations that SIPP modifies if necessary when you 
extend the root or overlay segment of a program that has both low memory 
and extended memory overlays. Note in this table that there is a column 
heading for a low memory overlay segment that is not the largest in its over- 
lay region (/O Not Largest), a low memory overlay segment that extends 
beyond the largest segment in its region (/O Past Largest), an extended 

memory overlay segment that is not the largest in its region (/V Not Larg- 

est), and an extended memory overlay segment that extends beyond the 
largest segment in its region (/V Past Largest). YES indicates that SIPP 
does modify the data in question if necessary, and NO indicates SIPP does 

not modify the data in question. 

Table 22-5: Overlaid Program Segment Limits 

/O /O IV IV 
Not Largest | Past Largest} Not Largest | Past Largest 

Location 50 NO YES NO NO 

Reg. Size NO NO YES YES 

High Root + 2 NO NO NO NO 

High /O + 2 NO YES NO NO 

Wdcnt. in Seg. YES YES YES YES 

WDB Size and Length NO NO YES YES 

WDB Offset NO NO YES YES 

NOTE 

xtending xtended ™~ net Ate la 
vendaifri venaea Memory overiay ne 

segments to exceed the 96K word physical address space 
(SIPP prints a warning message if you do this). If you do 
exceed the 96K word limit, use the CTRL/C sequence to 
abort the patching session; many system communication 

area locations will have already changed to contain invalid 

data. 

T+ SQ wR sh. arhkha 
it is PYssLVIC Wilt 

22.5 SIPP Checksum 

SIPP’s checksum algorithm creates the checksum only after you have fin- 
ished creating a patch. The checksum helps you verify your work. It lets you 

compare the patch you make to another that is known to be correct. The 
checksum does not tell you where your error is, but it does tell you that an 

inconsistency exists. SIPP’s checksum algorithm uses the calculated address 
of a changed location and its new contents. SIPP includes in its checksum 
only those values of locations that have changed during a patching session. 
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If you change a word several times during a patching session, SIPP enters 
into its checksum only the last value you specify. This feature allows you to 

correct a mistake, yet maintain a valid checksum. 

If you are creating a checksum (/D option), SIPP prints the following when 
you finish the patch: 

Check sum=nnnnann 

If you are verifying a checksum (/C option), SIPP asks the following when 
you complete the patch: 

Check sum? 

*STFF-F-Checksum error 

SIPP then returns to the beginning of its dialogue (the Segment? or Base? 
prompt), allowing you to find and correct your error without exiting from the 
patching session. In this way, you do not lose the changes you have made; 
you can go back and verify them (see Section 22.4.8 for details on the verify 
command). 

SIPP does not install the patch until you enter the correct checksum. You 
can type CTRL/C to abort the patching procedure. 

22.6 Running SIPP from an Indirect File 

22-16 

The SIPP indirect command file contains the commands necessary to install 
a patch in a particular file or volume. The order in which the modifications 
appear in the command file may not correspond to the actual sequence in 
which you typed them; however, the changes are the same as you typed. The 
contents of the command file always appear as octal word values. When you 

specify a command file in the initial command string, SIPP creates that file 
for use as an indirect command file. If you use the /L option when you create 
the command file, SiPP instaiis the patch contained within oniy when you 
run this file as an indirect command file. By default, SIPP assigns this file a 
.COM default file type. 

A command file always contains a checksum generated during the console 
input session. If you use the /C option, SIPP prompts you for a checksum 

after you finish making the code modifications. If the checksum is valid, 
SIPP completes this command file, and you can execute this command file at 
any time you wish. If you use the /A option, SIPP inserts /A in the com- 
mand file. 

The command file TEST.COM is created in the following example. (Note 
that SIPP does not modify TEST.SAV in the exampie, because /L was speci- 
fied in the command string.) 
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R SIPPARET? 

XTEST=TEST/L<RET> 

Rase? SO000<RET= 

Offset? 2OKRET> 

Base Offset Old WNew? 

005000 600020 032764 240<RET> 

$O05000 600022 1774060 0 240<cRET™ 
005000 000024 000002 1016<KET> 

005000 6060026 0010146 “Y<RET> 

*¥°C 

A copy of TEST.COM as it appears in indirect command fiie format follows. 

»TYFE TEST.COM 

RUN SIPF 
DKS TEST .«SAV/C 
3000 

20 
240 
240 
1016 
oy 
165617 
“C 

The number 165617 (the last line in the file) is the checksum for that patch. 

To run the command file TEST.COM as an indirect file, type the following in 
response to the monitor dot. 

@TESTARETS 

If you run a SIPP indirect command file when the SET TT: QUIET setting is 
in effect, SIPP overstrikes its output at the terminal but does install the 

patch correctly. 

22.7 Running SIPP from a BATCH Stream 

An easy way to install a patch from a BATCH stream is to follow the 
instructions for creating a command file. When you get your command file, 
simply open it with an editor, enter the BATCH commands, and insert a dot 
before the line RUN SIPP, and insert asterisks before each subsequent line. 
Remember to remove the CTRL/C ("C) from the command file. An example 
of preparing TEST.COM (from the previous section) for a BATCH stream 
follows. 

$JOB/RT11 
TTYIO 

»RUN SIFF 
xXDKS TEST .SAV/C 
KS000 
*20 
X240 
K240 
¥1016 

xox 
¥*¥165617 
$E0J 
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Chapter 23 

Object Module Patch Utility (PAT) 

The RT-11 Object Module Patch Utility (PAT) allows you to update code ina 
relocatable binary object module (.OBJ file). PAT does not permit you to 
examine the octal contents of an object moduie; use PATCH (described in 

Chapter 25) to do that. PAT makes the patch to the object module by means 
of the procedure outlined in Figure 23-2. One advantage to using PAT is 
that you can add relatively large patches to an object module without per- 
forming any octal calculations. PAT accepts a file containing corrections or 

additional instructions and applies these corrections and additions to the 

original object module. You prepare correction input in source form and 
assemble it with the MACRO-11 assembler. 

Two files form the input to PAT: (1) the original input file, and (2) a correc- 
tion file containing the corrections and additions to that input file. The origi- 
nal input file consists of one or more concatenated object modules, only one 

of which can be corrected with a single execution of the PAT utility. The cor- 

rection file consists of object code that, when linked by the linker, either 
replaces or appends to the original object module. Output from PAT is the 
updated input file. 

It is always good practice to create a backup version of the file you want to 

patch before you use PAT to make the changes. 

23.1 Calling and Using PAT 

To call PAT from the system device, respond to the dot (.) printed by the 

keyboard monitor by typing: 

R FAT RET? 

The Command String Interpreter prints an asterisk at the left margin of the 
console terminal when it is ready to accept a command line. Chapter 6 
describes the general syntax of the command line PAT accepts. 

Type two CTRL/Cs to halt PAT at any time (or a single CTRL/C to halt PAT 
when it is waiting for console terminal input) and return control to the mon- 
itor. To restart PAT, type R PAT in response to the monitor’s dot. When PAT 
executes an operation it returns control to the RT—11 monitor. 

Figure 23—1 shows how you use PAT to update a file (FILE1) consisting of 

three object modules (MOD1, MOD2, and MOD3) by appending a correction 
file to MOD2. After running PAT, you use the linker to relink the updated 
module with the rest of the file and to produce a corrected executable 
program. 
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Figure 23-1: Updating a Module Using PAT 

FILE1 

MOD1 FILE) 

MOD} MOD2 

MOD2 
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Vv UPDATE2 

MOD3 
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There are several steps you must follow when using PAT to update a file. 
First, use a text editor to create the correction file. Then, assemble the cor- 

rection file to produce an object module. Next, submit the input file and the 
correction file in object module form to PAT for processing. Finally, link the 
updated object module, along with the object modules that make up the rest 

of the file, to resolve global symbols and create an executable program. Fig- 
ure 23-2 shows the processing steps involved in generating an updated exec- 

Figure 23-2: Processing Steps Required to Update a Module Using 

utable file using PAT. 
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text editor. 
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CORECT.OBJ 
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to create an object module version ——> 

of the file. 
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MYFILE.OBJ 

Execute PAT using as input the 

correction file and the module to > 

be updated. 
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MYFILE.OBJ 

LINKER —_————> 

MYFILE.SAV 

A. a) If the corrected object module is 

part of something that typicaily 

exists as a program (e.g., BASIC), 

execute the linker to resolve new 

addresses and create an executable 

program. 

b} If the corrected module is an 

element in a library (e.g., SYSLIB), 

run the librarian and create or 

update the library to contain the 

new (corrected) object module. 

—
 If the corrected module is some- 

thing that typically exists as an 

object module (e.g., ODT), you 

need do nothing. Whenever you 

link this module, the corrections 

will be included. 

Cc. 

Specify the PAT command string in the following form: 

I 

[output-filespec] = input-filespec{/C[:n]],correct-filespec{/C[:n]] 

where: 

output-filespec 

input-filespec 

correct-filespec 

number 

is the file specification for the output file. If you do 
not specify an output file, PAT does not generate one 

is the file specification for the input file. This file can 
contain one or more concatenated object modules 

is the file specification for the correction file. This file 
contains the updates being made to a single module 
in the input file 

specifies the checksum option for the associated file. 
This directs PAT to generate an octal value for the 
sum of all the binary data composing the module in 
that file (See Section 24.2.5 for more information on 
checksums.) 

specifies an octal value. PAT compares the checksum 
value it computes for a module with the octal value 
you specify 

23.2 How PAT Effects Updates 

PAT updates a base input module by using additions and corrections you 

supply in a correction file. This section describes the PAT input and correc- 

tion files, and gives information on how to create the correction file. 
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23.2.1 Input File 

The input file is the file to be updated; it is the base for the output file and 
must be in object module format. When PAT executes, the module in the cor- 
rection file applies to this file. 

23.2.2 Correction File 

The correction file must be in object module format and it is usually created 
from a MACRO-11 source file in the following format: 

-TITLE inputname 

[. IDENT updatenum] 

[section name] 

inputline 

inputline 

x 

x 

* 

where: 

inputname is the name of the module to be corrected by the PAT 
update. That is, inputname must be the same name as 
the name on the input file TITLE directive for a single 

module in the input file 

updatenum is any value acceptable to the MACRO-11 assembler. 

Generally, this value reflects the update version of the 
file being processed by PAT, as shown in the examples 
below 

sectionname_ is the ASECT, CSECT, or PSECT included in the cor- 
rection file 

inputline are lines of input for PAT’s use in correcting and 
updating the input file 

During execution, PAT adds any new global symbols that are defined in the 

correction file to the module’s symbol table. Duplicate global symbols in the 
correction file supersede their counterparts in the input file, provided that 
both definitions are relocatable or both are absolute. 

A duplicate PSECT or CSECT supersedes the previous PSECT or CSECT, 
provided: 

e.7 «7 , ee ok mete 

® both are defined with the same directive (.PSECT or .CSECT) 
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If PAT encounters duplicate PSECT names, it sets the length attribute for 
the PSECT to the length of the longer PSECT and appends a new PSECT to 
the module. 

If you specify a transfer address, it supersedes that of the module you are 

patching. 

23.3 Updating Object Modules 

The following examples show the source code for an input file and a correc- 

tion file to be processed by PAT and the linker. The examples show as output 
a single source file that, if assembled and linked, would produce a binary 
module equivalent to the file generated by PAT and LINK. Two techniques 

are described: one is for overlaying lines in a module, and the other is for 

appending a subroutine to a module. 

23.3.1 Overiaying Lines in a Module 

In the following example, PAT first appends the correction file to the input 
file. The linker is then executed to replace code within the input file. 

The input file for this example is: 

+TITLE ABC 
+IDENT /01/ 

+ENABL GEL 
ABCs 3 

MOV ArC 

JSR PCy XYZ 
RTS FC 
-END 

To add the instruction ADD A,B after the JSR instruction, the following 
patch source file is included: 

«TITLE ABC 
+IDENT /01.01/ 
*ENABL GBL 

o=et12 
ALT Ark 
RTS PC 

«END 

The patch source is assembled using MACRO-11 and the resulting object 
file is input to PAT along with the original object file. The following source 

code represents the result of PAT processing: 
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*TITLE ABC 
+IDENT /01.01/ 
»*ENABRL GBL 

ABC? 
MOV AarC 
JSR PC ey XYZ 
RTS FC 

+=ABC 
2=,412 

Ann ArB 
RTS. FC 

»ENT 

After the linker processes these files, the load image appears, as this source 
code representation shows: 

«TITLE ARC 
IDENT /01.01/ 
*ENABL GBL 

ABC? 3 
MOV ArC 
JSR PCy XYZ 
ADD ArB 
RTS PC 
»ENT 

The linker uses the .=.+ 12 in the program counter field to determine where 
to begin overlaying instructions in the program and, finally, overlays the 
RTS instruction with the patch code: 

AnD ArB 
RTS FC 

23.3.2 Adding a Subroutine to a Module 

In many cases, a patch requires that more than a few lines be added to patch 
the file. A convenient technique for adding new code is to append it to the 
end of the module in the form of a subroutine. This way, you can insert a 
JSR instruction to the subroutine at an appropriate location. The JSR 
directs the program to branch to the new code, execute that code, and then 
return io in-line processing. 

The source code for the input file for the example is: 

*TITLE AEC 
*IDENT /0O1/ 
*ENABL GBL 

ABC? 3 
MOV ArB 
JSR PCsXYZ 
MOV CsRO 
RTS FC 
eEND 
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Suppose you wish to add the instructions: 

MOV DeRO 
ASL. RO 

between 

MOV AsB 

and 

JSR PCs XYZ 

The correction file to accomplish this is as follows: 

eTITLE ABC 
«IDENT 701.017 
*ENABL GEL 
JSR FC sFATCH 
NOP 
*FSECT FATCH 

PATCHS 
MOV ArB 
MOV De RO 
ASL RO 
RTS PC 
«ENT 

PAT appends the correction file to the input file, and the linker then proc- 

esses the file, generating the following output file: 

eTITLE ABC 
+IGENT /61.01%7 
+ENABL GBL 

ABCs 
JSR PC »FATCH 

NOF 
JSR PCs X¥Z 

MOV CrRO 
RTS FC 
«PSECT FATCH 

PATCH? 
MOV ArB 
MOV DyRO 

ASL RO 
RTS PC 
*END 

In this example, the JSR PC,PATCH and NOP instructions overlay the 

three-word MOV A,B instruction. (The NOP is included because this is a 

case where a two-word instruction replaces a three-word instruction. NOP is 

required to maintain alignment.) The linker allocates additional storage for 

-PSECT PATCH, writes the specified code into this program section, and 

binds the JSR instruction to the first address in this section. Note that the 

MOV A,B instruction, replaced by the JSR PC,PATCH, is the first instruc- 

tion the PATCH subroutine executes. 
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23.4 Determining and Validating the Contents of a File 
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Use the checksum option (/C) to determine or validate the contents of a mod- 
ule. The checksum option directs PAT to compute the sum of all binary data 
composing a file. If you specify the command in the form /C:n, /C directs PAT 
to compute the checksum and compare that checksum to the value you spec- 
ify as n. 

To determine the checksum of a file, enter the PAT command line with the 
/C option applied to the appropriate file (the file whose checksum you want 
to determine). For example, PAT responds to the command 

=INFILE/C»INFILE.PAT 

with the message 

TPAT-W-Ineut module checksum is) nmnmnmnn 

PAT generates a similar message when you request the checksum for the 
correction file. 

To validate the changes made to a file, enter the checksum option in the 
form /C:n. PAT compares the value it computes for the checksum with the 
value you specify as n. If the two values do not match, PAT enters the 
changes but displays a message reporting the checksum error as either: 

PFAT-W-Ineut file checksum error 

or 

PPAT-W-Correction file checksum error 

Checksum processing always results in a nonzero value. 

Do not confuse this checksum with the record checksum byte. 
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Chapter 24 

Source Language Patch Program (SLP) 

The Source Language Patch Program (SLP), is a patching tool you can use 

for maintaining source files that exist on any RT—11 device. 

SLP accepts as input a source file you wish to patch and a command file that 

you create when you compare two source programs using the source com- 

pare program, SRCCOM, described in Chapter 15. When you use SLP along 

with the SRCCOM command file, you can quickly and easily patch one ver- 

sion of a source program to match another version. 

Chapter 15, Source Compare Program (SRCCOM), describes the procedure 

you can use to create a patch command file that is suitable for input to SLP. 

24.1 Calling and Using SLP 

To call SLP from the system device, type the following in response to the 

keyboard monitor dot (.): 

R SLESRETS 

The Command String Interpreter prints an asterisk (*) at the left margin of 

the terminal and waits for a command string. If you enter only a carriage 

return in response to the asterisk, SLP prints its current version number. 

You can type CTRL/C to halt SLP and return control to the monitor when 

SLP is waiting for input from the console terminal. To restart SLP, type R 

SLP or REENTER in response to the monitor’s dot. Chapter 6, Command 

String Interpreter, describes the general syntax of the command line that 

SLP accepts. 

Enter a command line according to this general syntax: 

foutfil]{,listfil] = infil,comfil/[option...] 

where: 

outfil represents the updated source file. The default file type is 

MAC 

listfil represents the listing file. When you specify this file, SLP 

creates a numbered listing of the updates SLP made to the 
source file. The default file type is .LST 

infil represents the source file you want SLP to update. The 

default file type is MAC 
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comfil represents the command file that contains the commands 
for updating the source file. The default file type is .DIF. 
You can create this file by using SRCCOM with the /P 
option 

/option _ represents one of the options listed in Table 24—1 

Although either output files can be omitted, you must use one or both. 

24.2 Options 

Table 24-1 lists the options you can use in the command line. 

24-2 

Table 24-1: SLP Options 

Option Function 

/A 

/P:n 

/Sin 

Disables audit trail generation. The audit trail is a string of characters that SLP 
appends to the end of each updated line in the output files. The audit trail keeps 
track of the update status of each line in the output file. You can use the /A option 
if you do not want SLP to use the audit trail in both the updated source file and 
the listing file. 

inserts spaces instead of tabs between the source line and the audit trail. 

Creates a double-spaced listing. When you use this option, SLP double-spaces 
between the lines in a listing file. 

Specifies the size of the source line, where n represents the maximum number of 
characters you want in the source line. The default buffer size for formatting lines 
is 200 (decimal) bytes. If you expect the size of the command lines or source lines 
to be greater than what can fit in the line buffer, you can use this option to change 
the buffer size. SLP interprets the number you specify for n as an octal number; if 
you enter a decimal number, use a decimal point. The line buffer must be at least 
as long as the sum of the column number where the audit trail begins and the 
number of characters in the audit trail. 

Specifies the start column of the audit trail, where n represents the column num- 
ber in which you want the audit trail to start. If the number you specify for n is 
decimal, be sure to use a decimal point after the number. By default, SLP starts 
the audit trail in column 73 (decimal). If a source line extends heyond the column 
where the audit trail begins, the audit trail can overstrike the source line. If you 
use the /P:n option, you start the audit trail in any tab stop column. SLP rounds 
up the number you specify to the nearest tab stop column. If, for example, you 
specify 46 for n, SLP rounds this number to 49. 

Specifies size of the audit trail, where n represents the number of characters you 
want in the audit trail. If the number you specify is decimal, be sure to use a deci- 
mal point after the number. The default number of characters in the audit trail is 
12 (decimal). The maximum number of characters you can specify for the audit 
trail is 16 (decimal). 

Retains trailing blanks and tabs in the input source file. By default, SLP removes 
spaces and tabs that appear at the end of lines in the input source file. 
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24.3 Example 

This section uses SLP to patch the source file. ANTONY.MAC, so that it 

matches the source file CAESAR.MAC. CAESAR.MAC consists of the fol- 
| ee es Penn 
lowing iines. 

FRIENDS: ROMANS? COUNTRYMEN! 

LEND ME YOUR EARS! 
I COME TO BURY CAESAR» 
NOT TO PRAISE HIM. 
yur Citi TAT MEN Ti 
ne EVIL THAT MEN 2 

LIVES AFTER THEM. 
THE GOOD IS OFT INTERRED 

WITH THEIR BONES» 
$0 LET IT BE WITH CAESAR! 

‘The file this example will patch, ANTONY.MAC, follows. 

FRIENDS: ROMANS: COUNTRYMEN! 

LEN ME YOUR EARS! 
I COME TO BURY CAESAR,» 
NOT TO FRAISE HIM. 
THE EVIL THAT MAN [0 
LIVES AFTER THEM. 
THE GOOLE IS OFT ENTERED 

WIT THEIR HOMES: 
SO LET IT BE WITH CAESAR! 

Using the /P option in SRCCOM, this example obtains a command file, CAE- 

SAR.DIF. CAESAR.DIF contains the necessary commands to make 

ANTONY.MAC match CAESAR.MAC. The following command line directs 

SLP to patch ANTONY.MAC so that it matches CAESAR.MAC. 

oR SLP 
KX ANTONY » ANTONY=ANTONY » CAESAR 

After executing the command above, SLP assigns a .BAK file type to the 

input file ANTONY.MAC. It assigns .MAC file type to the updated source 

file. SLP has also created a listing of ANTONY.MAC that lists each line by 

number and appends an audit trail to each new line. The updated file, 

ANTONY.MAC, is now ‘identical to CAESAR.MAC. ANTONY .LST appears 

below. 

SLF V04.00 ANTONY » ANTONY =ANTONY . MAC CAESAR s DIF 

1. FRIENDS, ROMANS, COUNTRYMEN! PORNE WAX 
2, LEND ME YOUR EARS! $*K-1 
3, I COME TO BURY CAESARy 
4. NOT TO PRAISE HIM. SANE WAX 
5. THE EVIL THAT MEN DO pkK~1 
6. LIVES AFTER THEM. 7 KKNE WK 
7. THE GOON IS OFT INTERRED SANE WX 
8. WITH THEIR BONES} PHK-2 
9. SO LET IT BE WITH CAESAR! 

Note that when SLP updates a line, it appends an additional audit trail 

below the audit trail of the updated line. The additional audit trail keeps 
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track of the number of consecutive lines that have been updated. In 
ANTONY .LST, above, note the audit trails ;**—-1 and ;**—2 

24.4 Creating and Maintaining a Command File 

244 

SLP is a line-oriented patching tool. That is, you make changes to entire 
lines, and not to individual or strings of characters within a line. If you want 
to change only a few characters within a line, it will be necessary for you to 
enter a new line. 

Although DIGITAL recommends you use the SRCCOM /P option to create 
the SLP input command file, you can use any RT-11 editor to create it your- 
self. The section that follows describes the commands, or operators, you use 
to create the command file. This procedure is tedious, however, and in most 
cases unnecessary. But for completeness, this procedure is included with 
this chapter. Table 24~2 lists the commands, or operators, you enter into the 
command file. 

The section ends with a description of various line manipulations that SLP 
can effect. 

Table 24-2: SLP Command File Operators 

Operator | Explanation 

- Indicates the start of an update. 

\ Disables the audit trail. Note that this operator must appear on a line by itself. 

% Enables the audit trail. 

/ Indicates the end of an update or a series of updates; it appears as the last char- 
acter in the command file. 

< Serves as an escape character for characters SLP would otherwise interpret as 
onerators. For examnle if you want ta ineluda a clach (/) in a anavran fila tema => Us ae eee Md Fe Reese Wy anew ene A ARs Vf 22d Ch OULU uc, vy ye 

the less-than character (<) before the slash. Then, SLP will not interpret the 
slash as an operator. You can use the less-than character as an escape charac- 
ter for all SLP command file operators. 

24.4.1 Update Line Format 

The general format of the SLP command file update line follows. 

-locator1,[locator2],[/audit trail/][;] 

inputline 

where: 

- indicates that this is an update line 
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locator1 

locator2 

/audit trail/ 

inputline 

. 
? 

represents a character string that serves as a line loca- 
tor. SLP moves the line pointer to the line specified by 

the line locator. You can specify this line locator with 
any of the locator forms described below 

represents a character string that, when used with loca- 

tor 1, defines a range of lines you want to delete or 

replace. You can specify this line locator with any of the 
locator forms described below 

represents a character string you use as an audit trail. 
SLP appends the audit trail to the right of each updated 
line. You must delimit the audit trail with slashes (/) 

represents a line of new text that SLP inserts into the 
file immediately following the current line. You can 
enter as many input lines as you want 

is an optional command line terminator 

All fields in the update line are positional. That is, if you specify only loca- 
torl and an audit trail, you must use two commas between those two fields. 

If you want to specify only the audit trail, you must precede the audit trail 
with two commas. 

The line locators can take one of the following forms: 

/string/[ +n] 

/string...string/[ +n] 

number + n] 

.t+n 

where: 

. /string/[+n] represents an ASCII char 1g. 
must delimit any string you slashes. 
SLP locates the first occurrence of this string, 
and moves the line pointer to the line that con- 
tains that string. +n represents the offset from 
the line that contains the string. You must use 
the plus character (+) with the n notation 

cter string. You 

@
m
 

=)
 

ct
 

o
m
 ¢ 

a)
 5.
 

e
t
 F
 

7 

/string...string/[+n] represents an ASCII character string. SLP 

number + n] 

locates the line in which the two strings delimit 
a larger string. Use the ellipsis (...) in this loca- 
tor form to separate the two strings. +n repre- 

sents the offset from the line specified by the 
string...string locator 

represents the line number to which SLP is to 
move the line pointer. +n represents the offset 
from the line specified by number 
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.¢n represents the offset from the current line 
pointer. SLP interprets the period (.) as the cur- 
rent line pointer location, and the +n as the off- 
set from it. You must use the plus character (+ ) 

24.4.2 Creating a Numbered Listing 

You can use SLP to create a numbered listing of the input source file. In cre- 
ating a command file, you should use a numbered listing when you prepare 
command input. To generate a numbered listing, enter the following lines: 

R SLF 
Ky Llistfile=infile 

Listfile represents the listing file SLP produces, and infile represents the 
input source file. Here is a file, PROG.MAC, from which SLP is to create a 

numbered listing: 

»TITLE FROG.MAC VERSION 1 
+MCALL .TTYOUT»s EXIT: «PRINT 

EXF? .PRINT #MESSAG 
MOV #N ORS 

FIRST? MOV #Nt15RO 
MOV #ArR1 

The following command line creates a numbered listing, PROG.LST of the 
file above, PROG.MAC: 

xy FP ROGsFROG 

After SLP processes the command above, it produces the following listing of 
PROG.MAC: 

SLE ¥04,.00 »FROG=PROG.MAC 

1. +TITLE FROG.MAC VERSION 1 

2a 

Be *+MCALL .TTYOUTs JEXITs «PRINT 
4s 

we EXF3 »sFRINT #MESSAG 
&s MOV #NyxRS 
7+ FIRST? MOV #N+1*°RO 

Bs MOV #ArvK1 

24.4.3 Adding Lines toa File 

To add lines to a file, enter in the command file one of the three locator forms 

below: 

“THImMbe Pr 

~ltrdy se C/audittrail/3 

~/strins/ 
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Notice in the second locator form the two commas between the locator and 

the audit trail. You do not have to insert these commas if you are not speci- 
fying an audit trail. 

Below is a file, NUMBER.PAS, to which SLP.is to add new lines. 

FROGRAM NUMBER S$ 

TYPE TEXT =FILE OF CHAR? 
PTR ="WORDNOKE 

WORTNODE=RECORDE 
ah sort 

WORTIARRAYCi+.307 OF CHARS 
NEXTSPETRS 

ENIts 

VAR Fs TOF sFTRS 

INTEXT i{TEXT$ 

I 7 INTEGER? 

SLP is to insert the following line between the fourth and fifth lines of 

NUMBER.PAS. 

The command file, OMEGA.DIF, contains the following update 1 to perform 
this procedure. 

~/PTR/ 
CXPFOINTER TO NODEX) 
/ 

When SLP processes OMEGA.DIF with NUMBER.PAS, it produces the fol- 
lowing updated listing file. 

SLP V04.00 NUMBER. FAS » NUMBER=NUMBER. FAS» OMEGA. DIF 

1. PROGRAM NUMBER? 

3. TYPE TEXT =FILE OF CHAR? 
4, FTR ="“WORIINONDE $ 
Je CXFOINTER TO NODEX) 2 KKNEWKK 

ony WORDNODE=RECORD 
7 WORDS ARRAYE1..301 OF CHARS 
8. NEXTi PTR» 
9. END? 

10. 
li. VAR Fy TOF sPTRS 

12. INTEXT  $TEXTs 
13. I 3 INTEGER? 

SLP has numbered the lines, inserted the new text, and appended the 
default audit trail (;**NEW**) to the new line. 

The next example uses the same source file, but uses this command in the 
command file, SIGMA.DIF: 

~/WORDNODE/ +2 
It ‘INTEGERS 

/ 
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When SLP processes SIGMA.DIF with the source file NUMBER.PAS, it 

generates the following listing file: 

SLP V04.00 NUMBER. FAS »NUMBER=NUMBER FAS » SIGMA. DIF 

1. PROGRAM NUMBERS 
Ze 
3. TYPE TEXT =FILE OF CHARS 
4. PTR =“WORINOLE $ 
Se WORDNODE=RECORD 
6s WORDS ARRAYC1..30] OF CHAR? 
Ze NEXTIFTRS 
8. It} 3 INTEGER? 
9. ENDS FXKNEWKX 

10. 

11. VAR Fy TOF sFTRS 
12. INTEXT 3TEXT# 
13. I INTEGERS 

Again, SLP has numbered the lines, and this time it skips two lines after the 

first occurrence of string WORDNODE before inserting the new input line. 

24.4.4 Deleting Lines in a File 

The SLP command file command for deleting lines from a file is: 

-locator1,locator2,[/audittrail/][;] 

where locator1 and locator2 can be any of the forms of the locator fields 

described earlier. locator1 specifies the line where SLP is to begin deleting 
lines. locator2 specifies the last line SLP is to delete. 

If you want to delete lines five through eight in file NUMBER.PAS, it will be 
helpful to look at a numbered listing of NUMBER.PAS. 

SLF V04,00 »NUMBER=NUMBER «PAS 

1. FROGRAM NUMBERS 

3. TYPE TEXT =FILE OF CHARS 
4. PTR =“WORTNODE ¢ 
we WORDNODE=RECORD 
&e WORTESARRAYE1..307 OF CHARS 
7s NEXTIPTRS 
8. END 
9. 

10. VAR Fy TOF sFTRS 
ii. INTEXT <STEXTS 
12. I * INTEGER? 

In the command file, GAMMA.DIF, the command for deleting lines five 
through eight follows. 

~/WORDNODE/ » /ENT/ 
4 

When SLP processes GAMMA.DIF with NUMBER.PAS, it produces this 
listing file of NUMBER.PAS. 

Source Language Patch Program (SLP) 

( ‘



SLF V04,00 NUMBER. PAS »NUMBER=NUMBER.PAS » GAMMA. DIF 

1. FROGRAM NUMBER 

3s TYFE TEXT =FILE OF CHARS 
4, 9 XK-4 

ae VAR Fy TOF SF TRS 
bs INTEXT TEXT? 
7 I s INTEGER 

When you replace lines, you delete and then add new text. To replace lines 

in a file, first enter the full SLP edit command for the delete operation. The 
first line locator specifies the first line to be deleted. The second line locator 
specifies both the last line to be deleted and the location where SLP is to 
insert new text. For example, the command file command instructs SLP to 
move the line pointer to line 4. 

—~49444 

Then, SLP is to delete the next four lines (represented by + 4), including line 

4. Finally, SLP is to insert input lines that follow in the command file. SLP 
inserts the new lines, beginning at the line pointer’s current location. 

The following example illustrates replacing lines in a file. The source file, 
BETA.MAC, consists of the following lines: 

+ TITLE BETA.MAC 
»MCALL eTTYOUTs «PRINT? . EXIT 

START! .«FRINT #MESSAG 
MOV #5 9RO 

The command file, DELTA.DIF, contains: 

~Setivs/AUDIT TRAIL/ 
BNE START $ 
MOVE (R2)5-(CR3) 
/ 

When SLP processes DELTA.DIF with BETA.MAC, it produces the follow- 
ing listing file: 

SLF V04.00 BETA» BETA=BETAr DELTA 

1. + TITLE BETA.MAC 
Ze 
3. *MCALL eTTYOUTy «PRINT, «EXIT 

4. 
ae START: «PRINT #MESSAG 
be BNE START? #AUDIT TRAIL 

7 MOVB (R2)9-(RS) *AUDIT TRAIL 

8. MOV #5*RO 
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PATCH to interrogate and then to change words or bytes in the file. 

It is always a good idea to create a backup version of the file you want to 
patch, because PATCH makes changes directly to the file as you work. 

25.1 Calling and Using PATCH 

To call PATCH from the system device, respond to the dot (.) printed by the 
keyboard monitor by typing: 

R PATCH <RET> 

PATCH then prints: 

FILE NAME ~~ 
x 

You should enter the name of the file you want to patch according to this 
general syntax: 

filespec[/option...] 

where: 

filespec represents the device, file name, and file type of the file you 
want to patch 

/option _ is one of the options listed in Table 25-1 

If you do not specify a file type, PATCH assumes a .SAV file type. 

25.2 Options 

Table 25—1 summarizes the options that are valid for PATCH at this point 
in the opening command. 
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Table 25-1: PATCH Options 

Option | Meaning 

/A Use with a device specification with or without a file specification. Use without a 
file specification to repair damaged RT-11 directories on directory-structured 
devices or to patch the bootstrap on disk block 0. Use with a file specification when 
the file is a source file or has a file type other than .SAV. Use if the file is an 
RT-11 monitor file. 

/0 Use if the file is an overlay-structured file. 

/C Requires you to enter a checksum. If you make no modifications, PATCH ignores 
the /C option. 

/D Use if you do not know the checksum for a particular patch. PATCH prints the 
checksum for that patch. If you make no modifications, PATCH ignores the /D 
option. 

Note that you must enter the complete file specification and accompanying 
options at this point; they are not legal at any other time. If you enter a car- 
riage return instead of a file specification, however, PATCH prints its cur- 
rent running version number. It then repeats the prompt for a file 
specification. 

After you enter the file specification, PATCH prints another asterisk and 
waits for commands. 

25.2.1 Checksum 

The checksum option (/C) helps you verify your work. It lets you compare the 

patch that you make to another patch that is known to be correct. The check- 
sum does not tell you specifically where your error is, but it does tell you 
that an inconsistency exists. 

PATCH can maintain a running total of the value of each command, ar 

ment, and character you enter. This total is called the checksum for the 
patch. 

OM. a> 

For exampie, if you receive from DIGITAL a patch to improve your system's 
performance, the patch contains a checksum value. You should use the /C 
option in the first PATCH command line, and then make the modifications 
to your file exactly as shown in the DIGITAL patch. When you exit, PATCH 
asks you for a checksum. Enter the value from the DIGITAL patch. If the 
checksum you enter and the checksum that PATCH generated when you 
made your modifications do not match, PATCH prints the ?PATCH-W- 
Checksum error message. You then know that you made an error in patch- 
ing your file and that you need to try again. 

25.3 Commands 

Table 25-2 summarizes the PATCH commands. Upper-case characters rep- 

resent PATCH commands; lower-case characters represent octal values or 
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ASCII characters. The sections that follow the table describe the commands 

in detail. Section 25.4 provides examples of PATCH. 

Table 25-2: PATCH Commands 

Command | Section | Explanation 

v;nR 25.3.8 Sets relocation register n to value v. 

x;B 25.3.7 Sets the bottom address of the overlay file to the value x. 

r,o/ 25.3.3 Opens the word location indicated by the contents of relocation 
register r plus offset o. 

r,0\ 25.3.3 Opens the byte location indicated by the contents of relocation reg- 
ister r plus offset o. 

s:r,0/ 25.3.3 Opens the word location indicated by the contents of relocation 
register r plus offset o in overlay segment s. 

S:T,0\ 25.3.3 Opens the byte location indicated by the contents of relocation reg- 
ister r plus offset o in overlay segment s. 

RET 25.3.3 Closes the currently open word or byte. 

LF 25.3.3 Closes the currently open word or byte and opens the next sequen- 
tial word or byte. 

* 25.3.3 Closes the currently open word or byte and opens the previous 
word or byte. 

@ 25.3.3 Closes the currently open word and opens the word it addresses. 

F 25.3.1 Closes the file currently open and requests a new file specification. 

E 25.3.2 Closes the file currently open and returns control to the system 
monitor. 

x;O0 25.3.5 Indicates that a value in the overlay handler or its tables is being 
modified to the value x and that the overlay structure must be re- 
initialized. A value of zero (0) is illegal and generates an error 

message. 

& 25.3.6 | Indicates that PATCH should add the contents of all subsequently 
opened locations to the checksum, until it encounters another & 

symbol. 

A 25.3.4 | Prints the contents of the opened word or byte as ASCII characters. 
(If a byte is open, one character prints; if a word is open, two char- 

acters print.) 

xX 25.3.4 | Prints the contents of the opened word as an unpacked Radix—50 
word. 

C(x[x]) 25.3.4 | Resets the contents of the opened word or byte to the ASCII value 
you type. (If a byte is open, you must type one character; if a word 
is open, you must type two characters.) 

P(xxx) 25.3.4 | Resets the contents of the currently opened word to the packed 
Radix—50 value of the three ASCII characters you type (you must 
type three characters). 
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25.3.1 Patching a New File (F) 

The F command causes PATCH to request you to enter a checksum, or it 
prints the required checksum (depending upon the options you specify). It 
also causes PATCH to close the currently open file and to print an asterisk 
indicating its readiness to accept another command string. No checksum 
dialogue is invoked if you have not previously specified checksum options 
(with /D or /C). 

25.3.2 Exiting from PATCH (E) 

The E command causes PATCH to close the currently open file and return 
control to the RT~11 monitor. The checksum dialogue is printed before the 
exit only if you specify the checksum options /D or /C. 

25.3.3 Examining and Changing Locations in the File 

For a non-overlaid file, you can open a word address (as with ODT) by 
typing: 

[relocation register, offset/ 

PATCH types the contents of the location and waits for you to enter either 
new location contents or another command. 

For an overlay file, the format is: 

[segment number:][relocation register, loffset/ 

Segment number represents the overlay segment number as it is printed on 
the link map for the file. If you omit the segment number, PATCH assumes 
the root segment. If you make an error in a command string while patching 
an overlaid program, you can use CTRL/U to cancel the command. However, 
PATCH assumes the entire line is incorrect and preserves only the pre- 
viously set relocation registers. PATCH preserves the segment number only 
across the “ and LF commands. 

Similarly, you can open a byte address in a file. The format for non-overlaid 
files is: 

[relocation register, loffset\ 

The format for overlay files is: 

[segment number: [relocation register, loffset\ 

Once a location has been opened, you can optionally type in the new con- 
tents in the format: 

[relocation register, loctal value 

Follow this line with one of the control characters from Table 25—3. 
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Table 25-3: PATCH Control Characters 

Character | Function 

<RET> Closes the current location by changing its contents to the new contents (if 
any), and awaits additional control input. 

<LF> Closes the current location by changing its content to the new contents (if 
any), and opens the next sequential word or byte. 

A 

Closes the current location by changing its contents to the new contents (if 

any), and opens the previous word or byte. 

@ Closes the current word location, and opens the word it addresses (in the same 

segment if it is an overlay file). 

25.3.4 Translating and Indirectly Modifying Locations with a File 

After opening a location within a file, you can translate the contents into 
ASCII characters or into the equivalent of a Radix—50 packed word. 

To obtain the ASCII equivalent of the opened location, type A after PATCH 
prints the contents in octal. 

PATCH then translates the word or byte into two (or one, if a byte is opened) 
ASCII characters. In this example, a byte is opened: 

H1y1OON 102 A = B <LF> 

PATCH prints only the printable ASCII characters in the opened word or 
byte (all nonprinting characters, such as ASCII codes 0-37, are represented 
by the ? character). In this example, a word is opened: 

x1» 100/ 302 A= BP <LFP 

», a word is opened, and both ASCII characters are 

kiy 100/ 33502 A = B7 <RET> 

In these examples, one or both of the characters cannot be printed: 

xOy 400/ 466 A = 6? “<LF> 

kis 202/ 55001 A= PZ <LFo 

#616/ 401 A = ?? <RET> 

To unpack a Radix—50 word as three ASCII characters, type X after PATCH 
prints the contents of the opened word. 

PATCH then unpacks the opened word and prints three ASCII characters. 

Note that you must open a word and not a byte. 

If the word you open contains an illegal Radix—-50 word, PATCH prints ???. 
If the translated character is not printable, PATCH prints ? in place of it. 
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Neither the A command nor the X command alters the contents of the open 
location; however, PATCH updates the checksum to reflect the fact that you 
have entered a new command. 

You can specify the A and X commands in any order on the same command 
line without altering the contents of the open location. For example, 

XL» 15022/ 90553 X% = MAC A = kQ 

After examining the location, you can change the location. For example, 

*45660/10146 A= FR X = BX8 12122 <RET> or <LF> 

If the same location is reopened, the following change appears: 

¥454660/12122 

You can change the contents of a location to the ASCII code of the value you 
specify by using the C command. You can use the P command to change a 
word to the packed Radix—50 word of the three characters you specify. This 
example changes an open byte to the ASCII code for the letter Z: 

ki» 115\ 101 C (Z) <RET> 

Note that PATCH prints the parentheses; you type only the character Z. 

When reopened, the byte contains the ASCII code for Z: 

xiv 115\ 132 

Similarly, PATCH inserts the ASCII code for two ASCII characters into the 
low-order and high-order bytes of one word. This example changes an open 
word to the ASCII code for AZ: 

*9x10116/ 103523 C (AZ) * 

If reopened, the location contains the ASCII code for AZ: 

KOrL0116/ 55101 A = AZ 

You can examine the same location in more conventional ways, as this 
example shows: 

*0v10116\ 101 “<LF> 
Ov10117\ 132 

Similarly, you can use the P command to change the contents of an open 
word to the Radix—50 packed word equivalent of the three ASCII characters 
you specify. This example changes the Radix—50 word equivalent of SAV to 
REL: 

*221%400/ 73376 “ = SAU F CREL)<RET> 
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25.3.5 Setting Values in the Overlay Handler Tables of a Program 

Use the ;O command to effect any changes to the overlay handler tables in 

an overlaid program. For example, 

K416/ 1043 110070 
* 

This command line increases the size of the referenced overlay region by 
35(8) words, or 58(10) bytes, to allow room for a patch. The value being mod- 
ified is a value associated with the overlay handler tabies, or a value 
required by the overlay handler for proper overlay structure initialization. 
The overlay structure is re-initialized and you can enter commands to mod- 
ify the new region on the next line. A value of 0 is not permitted with the ;O 
command. If you omit the preceding argument, or use 0, an error message is 
printed on the terminal. 

25.3.6 inciuding the Oid Contents in the Checksum 

Sometimes it is important that the present contents of the locations being 

changed have known specific values. This is the case when DIGITAL pub- 

lishes system patches. The & command aids in implementing system 

patches. It automatically includes the old contents of an open location into 

the checksum. This command is a simple switch. The first occurrence of the 

& turns the switch on, the second turns it off. While the switch is on, the old 

contents of every location you open and close become part of the checksum. 

To use the & command, type: 

& 

PATCH then prints a carriage return-line feed sequence and another * 

indicating its readiness to accept another command. This switch is then 

enabled. 

If you type the command on a line where a location is currently open, 

PATCH closes the location and resets the switch. PATCH then prompts with 

an asterisk indicating that it is ready to accept additional commands. 

25.3.7 Setting the Bottom Address 

To patch an overlay file, PATCH must know the bottom address at which 

the program was linked if it is different from the initial stack pointer. This 

is the case if the program sets location 42 in an .ASECT. To set the bottom 

address, type: 

bottom address;B 

You must issue the B command before you open any locations in an overlay 

for modification. 

Patch Utility (PATCH) 25-7



25.3.8 Setting Relocation Registers 

You set the relocation registers 0—7 with the R command (as with ODT). The 
R command has the syntax: 

relocation value;relocation registerR 

Be careful when you type this command string. If you substitute a comma (,) 
for the semicolon (;) in the R command, PATCH does not generate an error 
message. However, it does not set the value you specify in the relocation 
register. 

Once you set one of the eight relocation registers, the expression: 

relocation register,octal number 

in a command string will have the value: 

relocation value + octal number 

25.4 Examples 

PROMPT .MAC 

000000 

000000 
000004 
000010 
000014 

19 900020 
11 900022 
12 000026 
13 000030 
14 000034 
15 000040 
16 000042 

O
o
O
n
~
w
P
A
 

Uv
 
a
w
e
 

17 000050 
18 990052 
19 000060 
20 000062 
21 nonn64 
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This section consists of two patch examples: one example for a nonoverlaid 
file, and the other for an overlaid file. In each case, the steps that were taken 
to assemble, link, and patch the files are illustrated. 

25.4.1 Patching a Nonoverlaid File 

The following command assembles the program PROMPT.MAC: 

MACRO/LIST PROMFT 

ERRORS DETECTED: 0 

The following listing was produced on the line printer as a result of the 
assembiy. it consists of two parts: (1) the assembly listing of the source pro- 
gram, and (2) the symbol table listing. 

MACRO VO03.00 SeMAVo?77 16254230 DAGE 1 

»TITLE PROMPT,MAC 
eMCALL ,PRINT, EXIT 
eMCALL =, TTYOUT, gTTYIN 
»CSECT HGHSEG 
»NLIST BEX 

112700 000052 START: MOVB #7 %,RO t PRINTs es, 
»TTYOUT 3 eeeA PROMPT, 
sTTYIN : ACCEPT A CHARACTER FROM THE KEYBOARD 

122700 900040 CMPB #* {RO ? IS IT A CONTROL CHARACTER? 
101367 BHI START ; YES © MUST BE A MISTAKE, 
122700 000057 CMPB #°7,R0 : NO * IS IT A 4/92 
oo1nlt BNE ERROR } NU © REPORT THE ERROR, 

,TTYIN : YES © GET NEXT, 
122700 009126 CMPB #°¥,RO : IS IT A "V" CHARACTER? 
001004 BNE ERROR } NO © REPORT THE ERROR, 

sPRINT &#™SG : YES © PRINT THE VERSION MESSAGE,,, 
EXIT: EXIT > ee,AND THEN EXIT TO THE RT@11 MONITOR, 
ERROR: ePRINT #CMDERR : PRINT THE "PCRETICLFI "sa ee 

000747 BR START 1 seeAND THEN RESTART, 
O77 900 CMDERRy ,ASCIZ 47/ 
O16 412 195 MSE NSEIZ €1G E820 /F ILE voR.os 

»LIST BEX 
00000" JEND START 
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PROMPT, MAC MACRO VO03,NU SeMAY=77 16:54:30 PAGE 1=} 
SYMBOL TABLE 

CMDERR 000062R N02 EPROR A0N052P 902 EXIT No005O0R 062 SG 000064R 002 START O00000R 002 

2 ABS, 000000 Q00 
nooo0d ont 

HGHSEG 000107 002 
ERRORS DETECTED: 9 

VIRTUAL MEMORY USED: 562 wGRDS ( 3 PAGES) 
DYNAMIC MEMORY AVAILABLE FOR 58 PAGES 
DK: PROMPT, LPrPROMPT=DK gPRUMPT MACI/C 

The next command links file PROMPT.OBJ and produces an executable 
module called PROMPT.SAV. 

,LINK/MAP = FPROMPT 

The following listing was produced on the line printer as a result of the link 
operation. 

RT=11 LINK YU3,01 LOAD MAP THU OSeMAY "77 16255228 

PROMPT,SAV TITLE? PROMPP TDENTS; 

SECTION anor SIZ GLOBAL VALUE GLOBAL VALUE GLOBAL VALUE 

» ABS, cncgce U91Q60 (Ra, 1,GKhi, ABS, GVR) 

HGHSEG 991090 OAN1IO (Re. T,GKL,RELS UVF) 

TRANSFER ADDRESS = 091000, HIGH LIMIT 5 0011160 = 292, WORDS 

The program contains an error. On line 21 the characters <16> should be 
<15>. The following example uses PATCH to correct the error. 

.R PATCH 

FILE NAME-- 
xPROMP T/T 

x1%64\N) 16 15 

?PATCH-I-Checksum = 30433 

o 

The example shown above uses the /D option, which requests PATCH to 
print the checksum when the operation completes. Next, relocation register 
1 is set to the transfer address, which the link map shows is 1000. The next 
command opens relative location 64, which contains the error, as the assem- 

bly listing shows at line sequence number 21. The value 15 is substituted for 
16 (by typing 15 followed by a carriage return), and the exit command is 
issued (E). PATCH then prints the checksum for the operation, which is 
30633. 
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800006 

000000 
900002 
000006 
N00010 
000014 

GoddId 

000055 

The next example verifies the change just made. 

»R FATCH 

FILE NAME-~ 
xP ROMFT 
K1LOOOS1R 

K1°64\) 45 

1965‘ 12 

1*66\ 106 

1267 111 

1*70% 114. 
Ly7ts\ 105 

172 40 

1:73 40 

1:74 124 

1s 75N &o 

1*74\ 43 

Ls77% hat.) 

1ri00\ 60 

1s101N\)— 641 
1:102\ 640 

1s103\N 40 

15104.) «15 

1r,105\ 12 
xE 

> 

As before, relocation register 1 is set to 1000 and location 64 is opened. Now 
it contains the correct value, 15. The rest of the command lines are termi- 
nated with a line feed. This closes the open location and opens the next one. 
This example shows the values from line 21 of the assembly listing 
<RET><LF> FILE V03.01 <RET><LF> as they are stored in memory. 

25.4.2 Patching an Overlaid File 

The following commands assemble two programs: PTCH.MAC, the main 
program, and OVRLAY.MAC, the overlay. 

~MACRO/LIST FITCH 

ERRORS DETECTED? 0 

~MACRO/LIST OVRLAY 

ERRORS DETECTED? 
+ 

0 

The following listings were produced by the two assemblies. 

MACRO VO3,00 SeMAY*77 17:58:35 PAGE 1 

0nd4n3 

012700 000016” 

904767 0000006 

oi5 
015 

090000" 

vig 
912 

324 
124 

Patch Utility (PATCH) 

START? 

EXIT: 

MSG! 

MSGi! 

BR 
MOV 
ePRINT 
JSR 
sEXIT 

eASCIZ 

eASCIZ 

sTITLE 
SMCALL 
»CSECT 
»GLOBL 

EXIT 
#MSG?RO 

PC, ENTRY 

eNLIST 

PTCH,MAC 
»PRINT, ,EXIT 
HGHSEG 
ENTRY ,MSGi 
¢ BRANCH IMMEDIATELY TO CALL OVERLAY, 
3 ALTERNATIVELY PRINT A MESSAGE 
: DO THE PRINT, 
: CALL IN THE OVERLAY, 
» THEN EXIT ON RETURA, 
BEX 

€152“12>/THIS IS A SUCCESSFUL PATCH/<15><12> 
€18><12>/THIS IS AN OVERLAY PATCH/<15><142> 

sLIST 
yEND 

BEX 
START 

(continued on next page)



PTCH, MAC MACRO V03,00 SeMAYo77 17358235 PAGE iel 

SYMBOL TABLE 

ENTRY @ #eeese G EXIT noggioR 092 MSG 000016RP 002 MSGi O00055RG 002 START O00000R 002 

» ABS, 000000 000 
000000 oof 

HGHSEG 000112 002 
ERRORS DETECTED: 0 

VIRTUAL MEMORY USED: $09 WORDS ( 2 PAGES) 

DYNAMIC MEMORY AVAILABLE FOR 59 PAGES 

DKePTCH, LPePTCHEDKs PTCH 

OVRLAY, 

oe
 
w
W
w
a
e
 

5 
6 
7 
8 
9 

OVRLAY, 
SYMBOL 

ENTRY 

« ABS, 

OVLSEG 

MAC MACRO VO3,00 S=MAY=77 17258957 PAGE 

VTITLE OVRLAY,MAC 
~MCALL PRINT 

000000 .CSECT OVLSEG 
~GLUBL MSGL, ENTRY 

000000 000403 ENTRY: BR RETURN ; BRANCH IMMEDIATELY TO RETURN, 
000002 012700 onovc0G MOV #4SG1,RO : ALTERNATIVELY PRINT A MESSAGE 
000006 SPRINT 
000010 000207 RETURN: RTS PC : THEN RETURN, 

000001 /END 

MAC MACRO VO3,90 SeMAY=77 17358257 PAGE 191 
TARLE 

000000RG 002 MSG1 = senate G RETURN O0000L0R 0u2 

000000 000 

000000 on 
909012 002 

ERRORS DETECTED: 9 

VIRTUAL MEMORY USED: 354 WORDS ( 2 PAGES) 
DYNAMIC MEMOPY AVAILABLE FOR 59 PAGES 
DK OVRLAY, LPtOVRLAYZDKSOVRLAY 

The next command links the module PTCH.OBJ and the overlay module 
OVRLAY.OBJ, producing the executable module ROOT.SAV. 

+L INK /MAP/PROMPT/EXECUTES ROOT FTCH 
KOVRLAY/O21 
K// 

+ 

The following listing is the load map that resulted from this link. 

RTeli LINK 103,01 LOAD MAP THU OSeMAY"77 17259351 

ROOT ,SAV TITLEs PTCH,M IDENT? 

SECTTON ADDR STZE GLOBAL VALUE GLOBAL VALUE GLOBAL VALUE 

oe ABS, 1000900 001122 (Fv,I,GRL,ABS,OVR) 
HGHSEG 001122 00112 (Rv,pT,GAL,RELeOVR) 

MSG! 001177 
SEGMENT SIZF = 0901234 = 334, wORDS 

OVERLAY REGIGN 0090001 SEGMENT 000001 

OVLSEG 901236 OUNU12 (Rw,1,GBL,REL,/OVR) 
| ENTRY @ 001236 

SEGMENT SIZE = 900012 = 5, wORDS 

TRANSFER ADDRESS = 901122, HIGH LIMIT = 001250 = 340, wORDS 
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The following example shows how to patch an overlay segment. 

"KR PATCH 
FILE NAME-- 
KROOT/O/C 
1236351 
¥itiv0/ 403 240 
RE 

Check sum? 45475 

*R ROOT 

THIS IS AN OVERLAY FATCH 

+ 

The options /O and /C are used in the file specification. /O indicates that the 
file is overlaid. /C causes PATCH to verify that the changes are correct by 
requesting a checksum value that it compares to the actual checksum value 
the changes generate internally. The patch for this example was supplied by 
an experienced user, and the checksum for the correct patch is known to be 
45475. 

The first command line sets relocation register 1 to the start of the overlay 
segment to be patched. The load map shows that overlay segment 1 begins 
at location 1236. The next command opens the first location in overlay seg- 
ment 1. It contains a branch instruction (403). A no-op instruction is sub- 

stituted for it (240) followed by a carriage return, and E is used to exit. 

PATCH then requests the checksum value and 45475 is entered. This 
matches the checksum that the changes generated internally, so control 
returns to the monitor and the patch is successful. 

The program is executed by typing: 

Gc PANT wk 
NON E ™% 

; aan oe 
ie tN FO 

Control branches immediately to the overlay segment. Because the branch 

instruction at ENTRY: is now inoperative, control passes to the next line 
and the message THIS iS AN OVERLAY PATCH prints on the terminal. 

NOTE 

The linker allocates space for overlay segments in 256-word 

blocks. Each segment begins on a block boundary. If a par- 
ticular overlay segment’s size is less than a whole number 
multiple of 256, you can add patches in the free space that 

exists between the end of that overlay segment and the 
beginning of the next block. You must first modify the 
word-count word in the overlay handler table so the patches 
you add are included in the size of the overlay segment. Be 
careful not to patch into the next biock, though, because the 

next overlay segment begins there. 
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Appendix A 

BATCH 

RT-11 BATCH is a complete job control language that allows RT—11 to 

operate unattended. BATCH processing is ideally suited to frequently run 

production jobs, large and long-running programs, and programs that 

require little or no interaction with you, the user. With BATCH, you can 
prepare your job on any RT-—11 input device and leave it for the operator to 
start and run. 

RT—11 BATCH permits you to: 

e Execute an RT-11 BATCH stream from any RT-11 input device 

© Output a log file tc any RT~11 output device (except magtape or cassette) 

e Execute the BATCH stream with the single-job monitor or in the back- 
ground with the foreground/background monitor or the extended mem- 
ory monitor 

@ Generate and support system-independent BATCH language jobs 

e Execute RT-11 monitor commands from the BATCH stream 

RT-11 BATCH consists of: (1) the BATCH compiler, and (2) the BATCH 

run-time handler. The BATCH compiler reads the batch input stream you 
create, translates it into a format suitable for the RT-11 BATCH run-time 

handler, and stores it in a file. The BATCH run-time handler executes this 

file with the RT—-11 monitor. As each command in the batch stream exe- 

cutes, BATCH lists the command, along with any terminal output gener- 

ated, by executing the command on the BATCH log device. 

A.1 Hardware and Software Requirements 

You can run RT-11 BATCH on any single-job system that is configured with 

at least 12K words of memory. You need a minimum system of 16K words of 

memory to run BATCH in the background in a foreground/background envi- 
ronment. BATCH can run in any extended memory environment. A line 

printer, although optional, is highly desirable as the log device. 

BATCH uses certain RT—11 system programs to perform its operations. For 
example, the $BASIC command executes the file BASIC.SAV. Make sure 
that the following RT—11 programs are on the system device, with exactly 

the following names, before you run BATCH: 

BASIC.SAV (BASIC users only) 
BA.SYS 
BATCH.SAV



CREF.SAV (MACRO users only) 
SYSLIB.OBJ (FORTRAN and MACRO users) 

FORTRA.SAV (FORTRAN users only) 
LINK.SAV 
MACRO.SAV = (MACRO users only) 

PIP.SAV 
DIR.SAV 

A.2 Control Statement Format 

For input to RT-11 BATCH, you can generate a file with the RT-11 editor 

and use any RT—11 input device, or you can use punched cards from the card 

reader. In both cases, the input consists of BATCH control statements. A 

BATCH control statement is divided into three fields, separated from one 

another by spaces: (1) command fields, (2) specification fields, and (3) com- 

ment fields. The control statement has the syntax: 

$command/option specification/option [!comment] 

Each control statement requires a specific combination of command and 

specification fields and options (see Section A.4). Control statements cannot 
be longer than 80 characters, excluding multiple spaces, tabs, and com- 

ments. You can use a hyphen (-) as a line continuation character to indicate 

that the control statement is continued on the next line (see Table A-4). 

Even if you use the line continuation character, the maximum control state- 

ment length is still 80 characters. 

The following example of a $FORTRAN command illustrates the various 

fields in a control statement. 

$FORTRAN/LIST/RUN FROGA/LIBRARY FROGB/EXE !RUN FORTRAN 

command/options spec fields/options comment field 

A.2.1 Command Fields 

my. ~~ DT CHI te BD DAMNNTT ~.22 4-21] 24 tee 2d fe Dnt AL Ae et eK 
£ile CUMIN AIU HeIU Ll dad DA LULL CULILEUL SLALCLIITIIL 1NUIUALES LIIC UPCLaLiVl LU 

be performed. It consists of a command name and certain command field 
options. Indicate the command field with a $ in the first character position 
and terminate it with a space, tab, blank, or carriage return. 

A.2.1.1 Command Names — The command name must appear first in a 

BATCH control statement and have a dollar sign ($) in the first position of 

the command (for example, $JOB). No intervening spaces are allowed in the 

command name. BATCH recognizes only two forms of a command name: the 

full name, and an abbreviation consisting of $ and the first three characters 

of the command name. For example, you can enter the $FORTRAN com- 
A . 

Mana as: 

FORTRAN 

a 
M
a
,



or 

$FOR 

You cannot enter it as: 

$F ORT 

or 

$FORTR 

A.2.1.2. Command Field Options — Options that appear in a command 

field are command qualifiers. Their functions apply to the entire control 

statement. All option names must begin with a slash (/) that immediately 

follows the command name. Table A—1 describes the command field options 
for BATCH and indicates the commands on which you can use them. Those 

option characters that appear in square brackets are optional. The command 

field options are described in greater detail in the sections dealing with the 

appropriate commands. 

NOTE 

All /NO options are the defaults, except the ‘WAIT option 

in the $MOUNT and $DISMOUNT commands and the 
/OBJECT option in the $LINK command. 

Table A-1: Command Field Options 

Option Explanation 

/BAN[NER] Prints the header of the job on the log file. BATCH allows this option 

only on the $JOB command. Note that BATCH outputs the $JOB com- 

mand line to the log device sixty times. 

/NOBAN[NER] | Does not print a job header. 

/CRE[F] Produces a cross-reference listing during compilation. BATCH allows 
this option only on the $MACRO command. 

/NOCRE[F} Does not create a cross-reference listing. 

/DEL[ETE] Deletes input files after the operation completes. BATCH allows this 
option on the $COPY and $PRINT commands. 

/NODEL/[ETE] {| Does not delete input files after operation completes. 

/DOL[LARS] The data following this command can have a § in the first character 

position of a line. BATCH allows this option on the $CREATE, $DATA, 

$FORTRAN, and $MACRO commands. BATCH terminates reading 

data when you use one of the following commands or when it encounters 
a physical end-of-file on the BATCH input stream: 

$JOBR $EOL 
$SEQUENCE $E0J 

/NODOL[LARS]]| The data following this command cannot have a $ in the first character 

position; a $ in the first character position means a BATCH control 

command. 

(continued on next page) 

A-3



A-4 

Table A-1: Command Field Options (Cont.) 

Option Explanation 

/LIB[RARY] 

/NOLIB[RARY] 

/LIS[T] 

/NOLIS[T] 

/MAP 

/NOMAP 

/OBJ[ECT] 

/NOOBJ[ECT]} 

/RT11 

/NORT11 

/RUN 

/NORUN 

/TIM[E] 

/NOTIM[E] 

/NOUNI[QUE] 

/WAI[T] 

/NOWAIT] 

/WRI[TE] 

/NOWRI[TE] 

Includes the default library in the link operation. BATCH allows this 
option on the $LINK and $MACRO commands. 

Does not include the default library in the link operation. 

Produces a temporary listing file (see Section A.2.5) on the listing 
device (LST:) or writes data images on the log device (LOG:). BATCH 
allows this option on the $BASIC, $CREATE, $DATA, $FORTRAN, 

$JOB, and $MACRO commands. When you use /LIST on the $JOB com- 

mand, /LIST sends data lines in the job stream to the log device (LOG:). 

Does not produce a temporary listing file. 

Produces a temporary link map on the listing device (LST:). BATCH 
allows this option on the $FORTRAN, $LINK, and $MACRO 

commands. 

Does not create a MAP file. 

Produces a temporary object file as output from compilation or assembly 
(see Section A.2.5). BATCH allows this option on the $FORTRAN, 

$LINK, and $MACRO commands. When you use /OBJECT on $LINK, 

BATCH includes temporary files in the link operation. 

Does not produce an object file as output of compilation; with $LINK, 
does not include temporary files in the link operation. 

Sets BATCH to operate in RT-11 mode (see Section A.5). BATCH 
allows this option only on the $JOB command. 

Does not set BATCH to operate in RT—11 mode. 

Links (if necessary) and executes programs compiled since the last 
“link-and-go” operation or start of job. BATCH allows this option on the 
$BASIC, $FORTRAN, $LINK, and $MACRO commands. 

Does not execute or link and execute the program after performing the 
specified command. 

Writes the time of day to the log file when BATCH executes. BATCH 

the time after each command that begins with a dollar sign “). 

Does not write the time of day to the log file. 

Checks for unique spelling of options and keyuames (see Section 
A.4.13). BATCH allows this option only on the $JOB command. 

Does not check for unique spelling. 

Pauses for operator action. BATCH allows this option on the $DIS- 
MOUNT, $MESSAGE, and $MOUNT commands. 

Does not pause for operator action. 

Indicates that the operator is to WRITE-ENABLE a specified device or 
volume. BATCH allows this option only on the $MOUNT command. 

Indicates that no writes are allowed or that the specified volume is read- 
only; informs the operator, who must WRITE-LOCK the appropriate 
device. 

ai
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A.2.2 Specification Fields 

Specification fields immediately follow command fields in a BATCH control 
statement and apply only to the fields they follow. Use them to name the 

devices and files involved in the command. You must separate these fields 
from the command field, and from each other, by blanks or spaces. 

If a specification field contains more than one file to be used in the same 
operation, separate the files by a plus (+) sign. For example, to assemble 
files F1 and F2 to produce an object file F3 and a temporary listing file, type: 

$MACRO/LIST FItF2/SOURCE FS3/OBJECT 

If you need to repeat a command for more than one field specification, sepa- 
rate the files by a comma (,). For example, the following command assembles 
F1 to produce F2, a temporary listing file, and a map file F3. It then assem- 
bles F4 and F5 to produce F6 and a temporary listing file. 

#MACRO/LIST Fi/SOURCE F2/ORJECT F3/MAF es F4tF5/SOURCE- 
F46/0BRJECT 

Depending on the command you use, specification fields can contain a device 
specification, file specification, or an arbitrary ASCII string. You can use an 
appropriate specification field option (see Table A-3) with any of these three 
items. 

A.2.2.1_ Physical Device Names — Represent each device in an RT—11 
BATCH specification field with a standard two- or three-character device 
name. Table 3-1 in Chapter 3 lists each name and its related device. If you 
do not specify a unit number for devices that have more than one unit, 
BATCH assumes unit 0. 

In addition to the permanent names shown in Table 3-1, you can assign log- 
ical device names to devices. A logical device name takes precedence over a 
physical name, thus providing device independence. With this feature, you 
do not need to rewrite a program that is coded to use a specific device if the 
device is unavailable. For example, DK: is initially assigned to the system 
device, but you can assign that name to diskette unit 1 (DX1:) with an 
RT-11 monitor ASSIGN command. 

You must assign certain logical names prior to running any BATCH job. 
BATCH uses these logical names as default devices. These names are: 

LOG: BATCH log device (cannot be magtape or cassette) 
LST: Default for listing files generated by BATCH stream 

The following are not legal device names in RT-11; if you use them, the 
operator must assign them as logical names with the ASSIGN command. 
You can use these names in BATCH streams written for other DIGITAL 
systems. 

DF: Fixed-head disk (RF) 

LL: Line printer with upper- and lower-case characters 
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M7: 7-track magtape 

M9: 9-track magtape 

PS: Public storage (DK: as assigned by RT-11) 

Refer to Sections 4.3 and A.7.1 for instructions on assigning logical names to 
devices. 

A.2.2.2 File Specifications — You can reference files symbolically in a 
BATCH control statement with a name of up to six alphanumeric characters 
followed, optionally, by a period and a file type of three alphanumeric char- 

acters. Tabs and embedded spaces are not allowed in either the file name or 
file type. The file type generally indicates the format of a file. It is good prac- 
tice to conform to the standard file types for RT-11 BATCH. If you do not 

specify a file type for an output file, BATCH and most other RT-11 system 
programs assign appropriate default file types. If you do not specify a file 
type for an input file, the system searches for that file name with a default 
file type. Table A—2 lists the standard file types used in RT-11 BATCH. 

Table A~2: BATCH File Types 

File Type| Explanation 

.BAS BASIC source file (BASIC input) 

.BAT BATCH command file 

.CTL BATCH control file generated by the BATCH compiler 

CTT BATCH temporary file generated by the BATCH compiler 

.DAT BASIC or FORTRAN data file 

.DIR Directory listing file 

.FOR FORTRAN IV source file (FORTRAN input) 

.LST Listing file 

LOG BATCH log file 

.MAC MACRO source file (MACRO or SRCCOM input) 

.MAP Link map output from $LINK operation 

.OBJ Object file output from compilation or assembly 

SOU Temporary source file 

SAV Runnable file or program image output from $LINK 

A.2.2.3 Wild Card Construction — You may use wild cards in certain 

BATCH control statements (such as, $COPY, $CREATE, $DELETE, 

$DIRECTORY, $PRINT). You can use the asterisk as a wild card to desig- 

nate the entire file name or file type. See Chapter 4 for a complete descrip- 
tion of the wild card construction. 
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NOTE 

You cannot use embedded wild cards (* or %) in BATCH 
control statements. However, you can use them in the 

keyboard monitor commands if you use the RT-11 mode of 
BATCH. 

A.2.2.4 Specification Field Options — Specification field options follow 

file specifications in a BATCH control statement and designate how the file 
wxrzil stan + 1 1 oe west om | a mon as 

will be used. These options apply only to the field in which they appear. 

Option names begin with a slash. The specification field options for RT—11 

BATCH are listed in Table A—3. Optional characters in the option names 

are in square brackets. 

Table A-3: Specification Field Options 

Option Explanation 

/BASIIC] BASIC source file 

/EXE[CUTABLE]]| Indicates the executable program image file to be created as the result 

of a link operation 

/FOR[TRAN] FORTRAN source file 

/JINP[UT] Input file; default if you specify no options 

/LIB[RARY] Library file to be included in link operation (prior to default library) 

/LIS(T] Listing file 

/LOGIICAL] Indicates that the device is a logical device name; use in $3DISMOUNT 

and $MOUNT commands 

/MAC[RO] MACRO source file 

/MAP Linker map file 

/OBJ[ECT] Object file (output of assembly or compilation) 

/OUT[PUT] Output file 

/PHY[SICAL] Indicates physical device name 

/SOU[RCE] Indicates source file 

{VID Volume identification 

A.2.3 Comment Fields 

Comment fields, which document a BATCH stream, are identified by an 

exclamation point (!) appearing anywhere except in the first character posi- 

tion of the control statement. BATCH treats any character following the ! 

and preceding the carriage return/line feed combination as a comment. For 

example: 

$RUN PIF IQELETE FILES ON DK: 

This command runs the RT-11 system program PIP. BATCH ignores the 

comment.
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You can also include comments as separate comment lines by typing a $ in 
character position 1, followed immediately by the ! operator and the com- 
ment. For example: 

$IQELETE FILES ON DK? 

A.2.4 BATCH Character Set 

The RT-11 BATCH character set is limited to the 64 upper-case characters 
(ASCII 40 through 137). The current ASCII set is assumed (character 137 is 
underscore and not left arrow, and character 136 is circumflex, not up- 
arrow). The BATCH job control language does not support any control char- 
acters other than tab, carriage return, and line feed. 

Table A-4 shows how BATCH normally interprets certain characters. Char- 
acter interpretations are different if you use RT-11 mode (see Section A.5). 

Table A-4: Character Explanation 

Character | Explanation 

space Specification field delimiter. It separates arguments in control statements. 
BATCH considers any string of consecutive spaces and tabs (except in quoted 
strings) as a blank (that is, equivalent to a single space). 

! Comment delimiter. The input routine ignores all characters after the excla- 
mation point, up to the carriage return/line feed combination. 

Passes a text string containing delimiting characters where the normal prece- 
dence rules would create the wrong action. For example, use it to include a 
space in a volume identification (/VID). 

$ BATCH control statement recognition character. A dollar sign ($) in the first 
character position of a BATCH input stream line indicates that the line is a 
control statement. 

Delimiter for file type. 

- Indicates line continuation if the character after the hyphen is one of the 
following: 

® A carriage return/line feed 

e@ Any number of spaces or tabs followed by a carriage return/line feed 

@e Acomment delimiter (!) 

e Spaces followed by a comment delimiter (!) 

If any other character follows the hyphen, the hyphen is assumed to be a 
minus sign indicating a negative value in an option. 

/ Precedes an option name. An alphanumeric string must immediately follow it. 

0-9 Numeric string components. 

Immediately follows a device name. You can also use it to separate an option 
name from its value or to separate an option vaiue from its subvalue (you can 
use : interchangeably with = for this purpose). 

sd
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Table A-4: Character Explanation (Cont.) 

Character | Explanation 

A-Z Alphabetic string components. 

= Separates an option name from a value. 

\ Illegal character except when it precedes a directive to the BATCH run-time 
handler from the operator (see Section A.7.3). (To include \ in an RT—11 mode 

command, use \\.) 

+ File delimiter. Separates multiple files in a single specification field. Also 
indicates a positive value in options. 

? Separates sets of arguments for which the command is to be repeated. 

* A wild card in utility command file specifications. 

CR/LF Carriage return/line feed. It indicates end-of-line (or end of logical record) for 

‘records in the BATCH input stream. 

A.2.5 Temporary Fiies 

When you do not include field specifications in a BATCH command line, 
BATCH sometimes generates temporary files. For example, you can enter a 
$FORTRAN command that is followed in the BATCH stream by the FOR- 
TRAN source program as: 

$FORTRAN/RUN/OBJECT/LIST 
FORTRAN source program 

$EOD 

This command generates: (1) a temporary source file from the source state- 
ments that follow, (2) a temporary object file, (3) a temporary listing file, and 

(4) a temporary memory image file. 

BATCH sends temporary files to the default device (DK:) or the listing 
device (LST:) according to their type. If the device is file-structured, BATCH 
assigns file names and file types as follows: 

nnnmmm.LST for temporary listing files (sent to LST:) 

nnnmmm.MAP for temporary map files (sent to LST:) 

nnnppp.OBJ for temporary object files (sent to DK:) 

000000.SAV for temporary memory image files (sent to DK:) 

nnnppp.SOU for temporary source files (sent to DK:) 

where: 

nnn represents the last three digits of the sequence number 
assigned to the job by the $SEQUENCE command (see Sec- 
tion A.4.22). Thus, a sequence number of 12345 produces a 
file name beginning 345. If you do not use the $SEQUENCE 
command, BATCH sets nnn to 000 
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mmm _ represents the number of listing (or map) files BATCH gener- 
ated since the BATCH run-time handler (BA.SYS) was 
loaded. The first such file, listing or map, is 000. Each time 
BATCH generates a new temporary file, it increments the file 
name by 1. Thus, the second listing file produced under job 
sequence number 12345 is 345001.LST, and the first map file 
produced is 345000.MAP 

ppp represents the number of object or source files in the current 
BATCH run. The first such file (object or source) is 000. Each 

time BATCH generates a new temporary file, it increments 
the file name by 1. BATCH resets these file names to 000 

every time you run BATCH and after every $LINK, 
$MACRO, or $FORTRAN command that uses the temporary 
files 

A.3 General Rules and Conventions 

A-10 

You must adhere to the following general rules and conventions associated 
with RT-11 BATCH processing. 

1. Always place a dollar sign ($) in the first character position of a com- 
mand line. 

Each job must have a $JOB and $EOJ command (or card). 

You can spell out command and option names entirely or you can specify 
only the first three characters of the command and required characters 
of the option. 

Specify wild card construction (*) only for the utility commands 
($COPY, SCREATE, $DELETE, $DIRECTORY, and $PRINT) and for 
commands that normally accept wild cards in RT-11 mode. 

Include comments at the end of command lines or in a separate comment 

line. When you include comments in a command line, place them after 
the command but precede them by an exclamation mark. 

Include only 80 characters per control statement (card record), exclud- 
ing multiple spaces, tabs, and comments. 

When you omit file specifications from BATCH commands and supply 
data in the BATCH stream, the system creates a temporary file with a 
default name (see Section A.2.5). 

<4t. TD You can use the RT-11 monitor type-ahead feature only with BATCH 

handler directives (see Section A.7.3) to be inserted into a BATCH pro- 
gram. No other terminal input (except input to a foreground program) 
can be entered while a BATCH stream is executing. 

You cannot use an indirect command file to call BATCH.



A.4 Commands 

Place BATCH commands in the input stream to indicate to the system 
which functions to perform in the job. Ali BATCH commands have a dollar 

sign ($) in the first character position (for example, $JOB). Intervening 

spaces are not allowed in command names. The command name must 
always start in the first character position of the line (card column 1). 

BATCH commands are presented in alphabetical order in this chapter for 
ease of reference. However, if you are not familiar with BATCH, read the 

commands in a functional order as listed in Tabie A-5. The characters 

shown in square brackets are optional. 

Table A-5: BATCH Commands 

Command Section | Explanation 

$SEQ(UENCE] | A.4.22 | Assigns an arbitrary identification number to a job. 

$JOB A.4.13 | Indicates the start of a job. 

$EOJ A.4.11 | Indicates the end of a job. 

$MOU[NT] A.4.18 | Signals the operator to mount a volume on a device and 

optionally assigns a logical device name. 

$DIS[MOUNT] | A.4.9 Signals the operator to dismount a volume from a device 

and deassigns a logical device name. 

$FOR[TRAN] A.4.12 Compiles a FORTRAN source program. 

$BAS[IC] A.4.1 Compiles a BASIC source program. 

S$MAC{RO}] 4.4.16 | Assembles a MACRO source program. 

$LIB[RARY] A.4.14 | Specifies libraries for BATCH to use in link operations. 

$LIN[K] A.4.15 Links modules for execution. 

$RUN A.4.21 Causes a program to execute. 

$CAL[L] A.4.2 Transfers control to another BATCH file, executes that 

BATCH file, and returns to the calling BATCH stream. 

$CHAIIN] A.4.3 Passes control to another BATCH file. 

SDAT{A] A.46 Indicates the start of data. 

$EOD A.4.10 Indicates the end of data. 

$MESISAGE] A.4.17 Issues a message to the operator. 

$COPLY] A.4.4 Copies files. 

$CRE[ATE] A.4.5 Creates new files from data included in the BATCH stream. 

$DEL[ETE} A.4.7 Deletes files. 

$DIR[ECTORY ]| A.4.8 Provides a directory of the specified device. 

$PRI[NT] A.4.19 | Prints files. 

$RT[11] A.4.20 Specifies that the following lines are RT-11 mode 

commands. 
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For each command listed below, the term filespec represents a device name, 
or file name, and a file type. Filespec has this form: 

dev:filnam.typ 

As a general rule, BATCH assumes device DK: if you omit a device 
specification. 

A.4.1 $BASIC 

The $BASIC command calls RT-11 single-user BASIC to execute a BASIC 

source program. The $BASIC command has the following syntax: 

$BASIC\/option...] [filespec/option]] [!comments] 

where: 

/option 

filespec 

/option 

indicates an option you can append to the $BASIC 
command. The options are as follows: 

/RUN Indicates that BATCH should execute the 

source program. 

/NORUN Indicates that BATCH should only com- 
pile the program and send error messages 

to the log file. 

/LIST Writes data images that are contained in 
the job stream to the log file (LOG:). 

/NOLIST Writes data images to the log file only if 
you specify $JOB/LIST. 

indicates the name and type of the source file and the device 
on which it resides. If you omit the file type, BATCH 
assumes .BAS. If you omit this specification, the source 
statements must immediately follow the $8ASIC command 
in the input stream. 

Terminate the source program after a $BASIC statement. 
with either a $EOD command or with any other BATCH 
command that starts with a $ in the first position 

indicates an option that can follow the source file name. 
BATCH assumes any file name with no option appended is 
the name of a source file. This option can have one of the fol- 
lowing values (or you can omit it): 

/BASIC Indicates that the file name you specify is a 

BASIC source program. 

/SOURCE Performs the same function as /BASIC. 

/INPUT Performs the same function as /BASIC. 

O
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You can follow the $BASIC command with the source program, BASIC com- 
mands (such as RUN), or data. The following two BATCH streams, for 
example, produce the same results (but BATCH does not echo the same out- 
put format for both streams). 

$BASIC $BASIC/RUN 
10 INFUT A 10 INPUT A 
20 PRINT A 20 PRINT A 
30 END 30 END 
RUN #DATA 
122 123 
$E0L $E00 

A.4.2  $CALL 

The $CALL command transfers control to another BATCH control file, tem- 

porarily suspending execution of the current control file. BATCH executes 
the called file until it reaches $EOJ or until the job aborts; contro! then 
returns to the statement following the $CALL in the originating BATCH 
control file. You can nest calls up to 31 levels. BATCH includes the log file 
for the called file in the log file for the originating BATCH program. (See 
NOTE following the $EOJ command.) 

The syntax of the $CALL command is : 

$C ALL filespec[!comments] 

Options are not allowed in the $CALL command. BATCH saves $JOB com- 
mand options across a $CALL; however, they do not apply to the called 
BATCH file. If you specify .CTL as the file type, BATCH assumes a pre- 
compiled BATCH control file. If you do not specify a file type, BATCH 
assumes .BAT and compiles the called BATCH stream before execution. 

NOTE 

If the called program generates temporary files, those files 
can supersede existing temporary files if the two jobs have 
the same sequence number. For example, consider the fol- 
lowing two BATCH streams: 

#FOR/OBJ A $FOR/OBJ A 
$FOR/OBJ & $CALL C 
$LINK/RUN $FOR/OBJ B 

$LINK/RUN 

The called BATCH file (C.BAT) contains the following: 

$JOB 
$FOR/OBJ Al 
$FOR/OBJ Bl 
$LINK/RUN 
$E0J 
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The temporary object files C.BAT generates change the 
behavior of the previous two BATCH statement sequences. 
The first temporary file created by C.BAT (000000.0BJ) 

supersedes the temporary file produced by the first $FOR- 
TRAN command (000000.0BJ). You can avoid this situa- 
tion by giving the BATCH job C.BAT a unique sequence 
number (see Section A.4.22). 

A.4.3. $CHAIN 

The $CHAIN command transfers control to a named BATCH control file but 

does not return to the input stream that executed the $CHAIN command. 
The syntax of the $;CHAIN command is: 

$CHAIN filespec[!comments] 

BATCH does not permit options in the $CHAIN command. If you specify 
.CTL as the file type, BATCH assumes a precompiled BATCH control file. If 
you do not specify a file type, BATCH assumes .BAT and compiles the 
chained BATCH stream before execution. 

A $EOJ command should always follow the $CHAIN command in the 
BATCH stream. 

NOTE 

The values of BATCH run-time variables remain constant 

across a $CALL, $CHAIN, or return from call. See Section 

A.5.2.2 for a description of these variables. 

Use the $CHAIN command to transfer control to programs that you need to 
run only once at the end of a BATCH stream. For example, you could use the 
following BATCH program (PRINT.BAT) to print and then delete all tempo- 

eo TH APIVSNTT rary listing files generated during the current BATCH job. 

$JOB !FRINT ALL LIST FILES 
S$PRINT/DELETE *.LST 
SEUS 

You could then run PRINT.BAT with the $CHAIN command as follows: 

$JOB 
$MACRO/RUN A ALST/LIST 
$MACRO/RUN B BLST/LIST 
$CHAIN PRINT 
$E0OJ 

A.4.4 $COPY 

The $COPY command copies files in image mode from one device to another. 
You can use the wild card construction (see Section A.2.2.3) in the input and 
sadenes . ee oy ee output file specifications. You can concatenate several input files to form one



output file (as long as the output specification does not contain a wild card). 
The $COPY command has the following syntax: 

$COPY[/option] output-filespec[...,output-filespec]//OUTPUT- 
input-filespec[...,input-filespec]{/INPUT][!comments] 

where: 

/option indicates options that you can append to the $COPY 
command 

/DELETE Deletes input files after the copy 
operation. 

/NODELETE Does not delete input files after the 
copy operation. 

output-filespec represents an output file; you must specify a file type 

/OUTPUT indicates that a file specification is for an output file 

input-filespec represents a file to be copied 

(BATCH copies files to the output file in the order 
that you list them, except when you use wildcards.) 

INPUT indicates that a file specification is for an input file; if 
you do not specify an option, BATCH assumes 
INPUT 

The following are examples of the $COPY command: 

$COFY *.BAS/OUTFUT DT12x.BAS 

$COFY FILE2.FOR/OUTFUT FILEO.FOR+tFILE1.FOR 

This command merges the input files FILEO.FOR and FILE1.FOR to form 
one file called FILE2.FOR and stores FILE2.FOR on device DK:. 

$COPY *.X/OUT DTO2X.FORy DTLEK.*X/OUT [TOLK.* 

This command copies ali files with the file type .KOR from DT0: to DK: and 
all files on DTO: to DT1:. 

A4.5 $CREATE 

The $CREATE command generates a file from data records that follow the 

$CREATE command in the input stream. An error occurs if the data does 

not immediately follow the $CREATE command. You cannot precede the 
data records with a $DATA command. 
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You can follow the $CREATE data with a $EOD command to signify the end 
of data, or you can use any other BATCH control statement to indicate end 

of data and initiate a new function. The $CREATE command has the follow- 

ing syntax: 

$CREATE/option...] filespec [!comments] 

where: 

/option indicates an option you can append to the $CREATE com- 
mand. The options are: 

/DOLLARS Indicates that the data following this com- 
mand can have a $ in the first character 

position of a line. 

/NODOLLARS Indicates that a $ cannot be in the first 

character position of a line. 

/LIST Writes data image lines to the log file. 

/NOLIST Does not write data image lines to the log 
file. If you specify $JOB/LIST, BATCH 
ignores this option. 

filespec represents the file you want to create 

NOTE 

If you use the /DOLLARS option, you must follow the last 
data record with a $EOD command (see Table A-—1). 

The following is an example of the $;CREATE command: 

$CREATE/LIST PROG.FOR 

FORTRAN source file 
$E00 

my 6a Oe COI LL ON NAPIVIN 2.2 OH I Lee OO nee COI | 
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(PROG.FOR) on the default device (DK:). BATCH generates a listing on log- 
ical device LOG:. 

A.4.6 $DATA 

Use the $DATA command to include data records in the input stream. Data 

you include in this manner needs no file name. BATCH transfers the data to 
the appropriate program as though it were input from the console terminal. 
For example, you can follow the $RUN command for a particular program 
by a $DATA command and the data records for the program to process. The 
data records must be valid data for the program that is to use them.



The $DATA command has the following syntax: 

$DATAI/option...] [!comments] 

Four options that you can use with the $3DATA command are as follows: 

/DOLLARS Indicates that the data following this command can have a $ 
in the first character position of a line. 

/NODOLLARS Indicates that a $ cannot be in the first character position of 
a line. 

/LIST Writes data image lines to the log file. 

/NOLIST Does not write data images to the log file. If you specify 
$JOB/LIST, BATCH ignores this option. 

NOTE 

Any command beginning with a $ normally follows the last 
data record. However, if you specify $DATA/DOLLARS, 

you must follow the last data record with $EOD. 

The following example shows data entered into a BASIC program 
(TEST1.BAS). 

$BASIC/RUN TEST1L-+BAS 
$0ATA 
2897591 14)d 
180*210+5209874 
$EOL 

A.4.6.1. Using $DATA with FORTRAN Programs — When you use the 
$DATA command to provide input toa FORTRAN program, you must insert 

a CTRL/Z into the BATCH file after the last data line and before $EOD (or 

before the next BATCH command if you do not use $EOD). This procedure 
permits FORTRAN to properly detect an end-of-file after it reads the last 
data line. For example: 

$FORTRAN/RUN A.FOR 

$DATA 
4 

7 

3 
97 “RET> <LF> 

$E00 

$RUN FIF 

The above program reads three numbers from the input stream and then 
detects an end-of-file when it attempts to read a fourth number. If you 
include an END=n statement in your FORTRAN program, statement n 

gets control when the end-of-file is detected. If the CTRL/Z <RET> <LF> is 
not present, the program aborts when it reaches $EOD and never executes 
the END =n statement. 
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A.4.7 $DELETE 

Use the $DELETE command to delete files from the device you specify. This 
command has the syntax: 

$DELETE filespecl...,filespec][!comments] 

where: 

filespec represents the name of a file to be deleted 

The following example deletes all files named TEST1 on the default device 

DK:. 

$IELETE TEST1.X 

The following example deletes all files with .FOR file types on DT1:, then 

deletes all files with .MAC file types on DK:. 

$DELETE OF13%.FORs*.MAC 

A.4.8 $DIRECTORY 

The $DIRECTORY command outputs a directory of the device you specify to 
a listing file. If you do not specify a listing file, the listing goes to the BATCH 

log file. This command has the syntax: 

$DIRECTORY [filespec/LIST] [filespecf...,filespec]][/INPUT][!comments] 

where: 

filespec/LIST indicates the name of the directory listing file 

filespec/INPUT indicates the input files to be included in the direc- 

tory (default) 

La an! ey ° = . 1 d d Ve 4 rat 1 ° NTT a at Te APTININTT 
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log file. 

$0 TRECTORY 

This next command creates on the device DK: a directory file (FOR.DIR) 

that contains the names, lengths, and dates of creation of all FORTRAN 

source files on that device. 

$0GRECTORY FOR.UIR/LIST x*,FOR 

A.4.9 $DISMOUNT 

The $DISMOUNT command removes the logical device name assigned by a 
$MOUNT command. When BATCH encounters $DISMOUNT while execu- 

ting a job, it prints the entire $DISMOUNT command line on the console 
terminal. This message tells the operator which device to unload. This com- 
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$DISMOUNTI/option] logical-device-name:[/LOGICAL] [!comments] 

where: 

/option indicates an option you can append to the $DIS- 

MOUNT command. The options are: 

/‘WAIT Indicates that the job must pause until the 
operator enters a response. If you do not 
specify either /WAIT or /NOWAIT, BATCH 
assumes /WAIT. BATCH rings a be 
terminal, prints the physical device name 
to be dismounted followed by a question 
mark (?), and waits for a response. (At this 
point you can enter input to the BATCH 
handler. See Section A.7.3.) 

/NOWAIT Does not pause for operator response; 

BATCH prints the physical device name to 
be dismounted. 

logical- is the logical device name to be deassigned from the 

device-name: physical device 

/LOGICAL identifies the device specification as a logical device 

name 

The following example instructs the operator to dismount the physical 

device with the logical device name OUT: and removes the logical assign- 

ment of device OUT:. In this example, OUT: is DTO:. The operator dis- 

mounts DTO: and then types a carriage return. 

$LISMOUNT/WAIT OUT! /LOGICAL 

Ito? 

A.4.10 $EOD 

The $EOD command indicates the end-of-data record or the end of a source 

program in the job stream. The syntax of this command is: 

$EOD [!comments] 

The $EOD command can signal the end of data associated with any of the 

following commands: 

$BASIC $FORTRAN 
$CREATE $MACRO 
$DATA 

In the following example, the $EOD command indicates the end of a source 

program that is to be compiled, linked, and executed. 

$FORTRAN/RUN 

source program 
$E00 
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A.4.11  $EOJ 

The $EOJ command indicates the end of a job. This command must be the 

last statement in every BATCH job. The command has the following syntax: 

$EOJ [!comments] 

If BATCH encounters a $JOB command, a $SEQUENCE command, or a 

physical end-of-file in the input stream before $EOJ, an error message 
appears in the log file. 

NOTE 

Make sure that the $EOJ command is the last line in a 
BATCH file. 

A.4.12 $S$FORTRAN 

The $FORTRAN command calls the FORTRAN compiler to compile a 
source program. Optionally, this command can provide printed listings or 
list files and can produce a link map in the listing. The $FORTRAN com- 
mand has the following syntax: 

$FORTRAN|/option...] [source-filespec[/option]] [filespec/OBJECT]- 
[filespec/LIST] [filespec/EXECUTE]- 
[filespec/MAP] [filespec/(LIBRARY] [!comments] 

where: 

/option indicates an option you can append to the $FORTRAN com- 
mand. The options are as follows: 

/RUN Indicates that FORTRAN is to compile the 
source program, link it with the default 

at sO TTR faaslt Tohnn we library, and execute it. The default library 
is SYSLIB.OBJ. You can change it with the 
$LIBRARY command. 

/NORUN Compiles the program only. 

/OBJECT Produces a temporary object file. 

/NOOBJECT Does not produce a temporary object file. 

/LIST Produces a list file on the listing device 
(LST:). 

/NOLIST Does not produce a list file. 

/MAP Produces a link map on the listing device 
(LST:). 

/NOMAP Does not create a MAP file.



{DOLLARS 

INTOATACNT TOA [* Twn At anand ‘ 
MINUIUULSLALVO LLIUILALES tlialb a YP LALLLLUL 

source-filespec 

/option 

filespec/OBJECT 

mand can have a $ in the first character 

position of a line. 

mae that «9 CC nannan Da
 

ha + 

MO itl UL 

character position of a line. 

indicates the device, file name, and file type of 
the FORTRAN source file. If you do not specify 
the file name, the $FORTRAN source state- 

ments must immediately follow the $FORTRAN 
command in the input stream; BATCH gener- 
ates a temporary source file that it deletes after 
FORTRAN compiles the temporary source file 
(see Section A.2.5). 

You can terminate the source program included 
after a $FORTRAN statement by either a $£OD 
command or by any other BATCH command. If, 
however, you use dollar signs in the first position 
in the source program, you must enter the source 

program with $CREATE/DOLLARS. In this 
case, you cannot use $FORTRAN/DOLLARS 

represents an option that can have one of the fol- 
lowing values: 

/FORTRAN Indicates that the file name you 
specify is a FORTRAN source pro- 
gram. BATCH assumes that any 
file name with no option appended 
is the name of a source file. 

/SOURCE Performs the same function as 

/FORTRAN. 

ANPUT Performs the same function as 

/FORTRAN. 

indicates the device, file name, and file type of 

the object file produced by compilation. The 
object file remains on the device you specify after 
the job finishes. You must follow the object file 
specification, if you include it, with the 
/OBJECT option. 

If you omit the object file specification but spec- 
ify $FORTRAN/OBJECT, BATCH creates a 

temporary object file. BATCH includes this tem- 
porary file in any $LINK operations that follow 
it in the job, and deletes it after the link 
operation 
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filespec/LIST 

filespec/EXECUTE 

filespec/MAP 

filespec/LIBRARY 

indicates the name you assign to the list file cre- 

ated by the compiler. BATCH does not automati- 

cally print the list file if you assign LST: to a file- 
structured device, but you can list it using the 
$PRINT command. Follow the list file specifica- 

tion with the /LIST option 

indicates the name you assign to a memory 

image file. Follow the memory image file specifi- 
cation with the /EXECUTE option. If you do not 
include this field, BATCH generates a tempo- 
rary memory image file (see Section A.2.5) and 
then deletes the temporary file 

indicates the name you assign to the link map 
file created by the linker. Follow the map specifi- 
cation with the /MAP option 

indicates that BATCH must include the file you 
specify in the link procedure as a library before 

SYSLIB.OBJ. The file must be a library file (pro- 
duced by the RT-11 librarian). Follow the 
library specification with the /LIBRARY option 

The following command calls FORTRAN to compile and execute a source 
program named PROGA.FOR. 

FORTRAN/RUN FROGA.FOR 

The next command sequence compiles the FORTRAN program but does not 
produce an object file. BATCH creates a temporary listing file on LST:. 

$FORTRAN/NOOBJI/LIST 

source program 

$E0L! 

NOTE 

See Section A.4.6.1 for instructions on using the $DATA 
command with FORTRAN programs. 

A.4.13 $JOB 

The $JOB command indicates the beginning of a job. Each job must have its 
own $JOB command. This command has the following syntax: 

$JOB[/option...] [!comments] 

BATCH allows the following options in the $JOB command: 

/BANNER Prints a header (a repetition of the $JOB line or card) 

on the log file.



/NOBANNER Does not print a job header. 

/LIST Writes data image lines that are contained in the job 
stream to the log file. 

/NOLIST Writes data image lines to the leg file only when a in oniv 

/LIST option exists on a $BASIC, $CREATE, or 
$DATA command that has data lines following it. 

/RT11 If no $ appears in column 1 when BATCH expects one, 
BATCH assumes that the line or card is an RT~11 

mode command (see Section A.5). 

/NORT11 Does not process RT-—11 mode commands. 

/TIME Writes the time of day to the log file when BATCH 
executes command lines (except $DATA command 

lines). 

/NOTIME Does not write the time of day. 

/UNIQUE Checks for unique spelling of options and keynames. 
When you use this option, you can abbreviate com- 

mands and options to the fewest number of characters 

that still make their names unique. For example, you 

can abbreviate the /DOLLARS option to /DO since no 

other option begins with the characters DO. 

/NOUNIQUE Checks only for normal option and keyname spellings. 

End each job with a $EOJ command if you want to run it. Ifan input stream 

consists of more than one job, BATCH automatically terminates one job 

when it encounters the $JOB command for the next job. BATCH will never 

run a job terminated with another $JOB command; instead, an error mes- 

sage will appear in the log. 

The following $JOB command writes the time of day to the log file before 
BATCH executes each command beginning with a §. It also accepts unique 
abbreviations of BATCH commands and options. 

$JOB/TIME/UNTQUE 

A.4.14 $LIBRARY 

The $LIBRARY command lets you specify a list of library files for inclusion 
in FORTRAN links or other link operations that have the /LIBRARY 
option. By default, the list of libraries contains only SYSLIB.OBJ, the 
RT-11 system library. This command has the syntax: 

$LIBRARY filespec [!comments] 

or 

$LIBRARY filespec + SYSLIB [!comments] 
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where: 

filespec represents a library file; the default file type is .OBJ 

SYSLIB is the RT-11 system library that you create at system 
generation 

Libraries are linked in order of their appearance in the $LIBRARY 
command. 

The following example shows two libraries (LIB1.0BJ and LIB2.OBJ) that 
are included in FORTRAN links before SYSLIB.OBJ. 

$LIBRARY LIB1L.OBJ+LIB2.0BJ+SYSLIB.OBJ 

A.4.15 $LINK 

Use the $LINK command to produce memory image files from object files. 
This command links any files you may specify with any temporary object 
files created since the last link or link-and-go operation. 

Temporary object files are those files you create as a result of a $FORTRAN 
or $MACRO command without naming an object file (with the /OBJECT 
option) by suppressing an object file (with the /NOOBJECT option). Create 
permanent object files by using the /OBJECT option on a $FORTRAN or 
$MACRO file descriptor. 

BATCH links files in the following order: 

1. Temporary files — in the order in which they were compiled 

2. Permanent files — in the order in which they are specified in the $LINK 
command 

3. Any library specified by the $LINK command — provided that unre- 
solved references remain 

4. The default library list — if you specified $LINK/LIBRARY 

The syntax for this command is: 

$LINK(/option...] [filespec/OBJECT] [filespec/LIBRARY]- 
(filespec/MAP] [filespec/EXECUTE] [!comments] 

where: 

/option indicates an option that you can append to the 
$LINK command. The options are as follows: 

/LIBRARY Includes the RT-11 system 
library (SYSLIB.OBJ) and any 
default libraries specified in the 
$SLIBRARY command in this 
$LINK operation. Use this 

o
o



option when the files being 
linked do not include any tem- 
porary FORTRAN object files. 

You can also use it when you 

specify $FORTRAN without 

the /RUN or /MAP option, but 
want to search the default 
library list for unresolved 
references. 
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libraries. 

/MAP Produces a temporary load map 
on the listing device (LST:). 

/NOMAP Does not produce a map file. 

/OBJECT Includes temporary object files 
in the link. If you specify nei- 
ther /OBJECT nor /NOOB- 
JECT, BATCH assumes 

$LINK/OBJECT. 

/NOOBJECT Does not include temporary 
files in the link. 

/RUN Executes the memory image 
files associated with this 
$LINK command when the link 
is complete. 

/NORUN Only links the program and 
does not execute it. 

filespec/OBJECT indicates the name of the object file BATCH 
must link; if you do not specify /OBJECT, 
BATCH assumes it as the default 

filespec/LIBRARY indicates that the file you specify is to be 

included in the link procedure as a library; the 
file you specify must be a library file (produced 
by the RT-11 librarian) 

filespec/MAP indicates the load map file BATCH must create 
as a result of the $LINK command 

filespec/EXECUTE indicates the memory image file BATCH must 
create as a result of the $LINK command 

The following command links all temporary object files created since the last 

$LINK command, or the last $FORTRAN/OBJ or $MACRO/OBJ command. 

$LINK/RUN
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The next command links the temporary files and the object files 
PROG1.OBJ and PROG2.OBJ to form a memory image file named 
PROGA.SAV. It also creates and outputs a temporary map file. 

$LINK/MAP PROGL.OBJ+PROG2.0BJ/OBJ FROGA.SAV/EXE 

A.4.16 $SMACRO 

The $MACRO command calls the MACRO assembler to assemble a source 

program and, optionally, to provide printed listings or list’ files. You must 

specify any MACRO listing directives in the source program; you cannot 
enter them at BATCH command level. 

The $MACRO command has the following syntax: 

$MACROf[/option...] [source-filespec[/option]] [filespec/OBJECT]- 

[filespec/LIST] [filespec/MAP] [filespec/LIBRARY]- 

[filespec/EXECUTE] [!comments] 

where: 

/option indicates an option you can append to the 
$MACRO command. The options are as follows: 

/RUN Assembles, links, and runs the 

source program. 

/NORUN Only assembles the source 

program. 

/OBJECT Produces a temporary object 
file. 

/NOOBJECT Does not produce a temporary 
object file. 

/LIST Produces a listing file on the 
listing device (LST:). 

/NOLIST Does not produce a list file. 

/CREF Produces a cross-reference list- 
ing during assembly. 

/NOCREF Does not produce a cross-refer- 
ence listing during assembly. 

/MAP Produces a link map as part of 

the listing file on LST:. 

/NOMAP Does not create a MAP file. 

(DOLLARS Indicates that the data follow- 
ing this command can have a $ 
in the first. character position of 

a line.



source-filespec 

/option 

filespec/OBJECT 

/NODOLLARS Indicates that a $ cannot be in 
the first character position of a 

line. 

/LIBRARY Includes the default library in 
the iink operation. 

/NOLIBRARY Does not include the default 

library in the link operation. 

indicates the name of the source file. If you do 
not specify a file name, the $MACRO source 
statements must immediately follow the 

$MACRO command in the input stream. 

You can terminate the source program you 

include after a $MACRO statement with either 
a $EOD command or any other BATCH com- 

mand. If, however, you include dollar signs in 

the first position in the source program, use the 
$CREATE/DOLLARS command to enter the 
source program. In this case, you cannot use 

$MACRO/DOLLARS 

can have one of the following values: 

/MACRO Indicates that the file name 
you specify is a MACRO source 
program. BATCH assumes 
that any file name with no 
option appended is the name of 
a source file. 

/SOURCE Performs the same function as 

/MACRO. 

INPUT Performs the same function as 

/MACRO. 

indicates the name you assign to the object file 

produced by compilation. The object file remains 

on the device you specify after the job finishes. If 

you include an object file specification, follow it 

with the /OBJECT option. 

If you omit the object file specification but spec- 

ify $MACRO/ OBJECT, BATCH creates a tem- 
porary object file) BATCH also includes the 

temporary object file in any $LINK operations 

that follow the $MACRO command in the job, 
and deletes it after the link operation (see Sec- 
tion A.2.5) 
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filespec/LIST 

filespec/MAP 

filespec/LIBRARY 

filespec/EXECUTE 

indicates the name you assign to the list file cre- 
ated by the assembler. BATCH does not print 
the list file if you assign LST: to a file-structured 
device, but you can list it using the $PRINT 
command. The /LIST option must follow the list 
file specification 

indicates the file to which BATCH must output 
the storage map 

indicates that BATCH must include the file you 
specify in the link procedure as a library. The 
/LIBRARY option must follow the library file 
specification 

indicates the name you assign to a memory 

image file. The /EXECUTE option must follow 
the memory image file specification. If you do 
not include this field but do use $MACRO/RUN, 

BATCH generates and runs a temporary mem- 

ory image file (see Section A.2.5) 

The following $MACRO command assembles a program named 
PROGO.MAC, and creates 

file. 
a temporary object file and a temporary listing 

$MACRO/LIST/OBJECT FPROGO.MAC 

A.4.17 $MESSAGE 

Use the $MESSAGE command to issue a message to the operator at the con- 
sole terminal. It provides a means for the job to communicate with the oper- 
ator. The $MESSAGE command has the syntax: 

SMESSAGB//option] message (!commenis]| 

where: 

/option indicates an option you can append to the $MESSAGE com- 
mand. The options are: 

/WAIT 

/NOWAIT 

Indicates that the job is to pause until the oper- 
ator either types a carriage return to continue 

or enters commands to the BATCH handler fol- 
lowed by a carriage return (see Section A.7.3). 

Does not pause for operator response. 

message is a string of characters that must fit on one console line. 
BATCH prints the message on the console 

For example, if you include the following message in the input stream: 

SMESSAGE/WATT MOUNT SCRATCH TAPE ON MTO?



The message: 

MOUNT SCRATCH TAFE ON MTO? 
? 

appears on the console terminal and a bell sounds. The operator mounts the 
tape and types carriage return to allow further processing of the job. (See 
Section A.7.3 for operator interaction with BATCH.) 

NOTE 

BATCH compresses multiple spaces and tabs in BATCH 
command lines; therefore, attempts to format $MESSAGE 

output with tabs or spaces may not provide you with the 
desired results. 

A.4.18 SMOUNT 

The $MOUNT command assigns a logical device name and other character- 

istics to a physical device. When BATCH encounters $MOUNT during the 

execution of a job, it prints the entire $MOUNT command line on the con- 
sole terminal to notify the operator which volume to use. 

The $MOUNT command has the syntax: 

$MOUNTI/option...] physical-device-name:[/PH YSICAL]{/VID =x] 
[logical-device-name:/LOGICAL] [!comments] 

where: 

/option indicates an option you can append to the $MOUNT 

command. The options are: 

/‘WAIT Indicates that the job is to pause until the 
operator enters a response. If you do not 

specify either /WAIT or /NOWAIT, 

BATCH assumes /WAIT. BATCH rings a 
bell, prints the physical device name and 
a question mark (?), and waits for a 
response. (The response can consist of 

input for the BATCH handler; see Sec- 
tion A.7.3.) 

/NOWAIT Does not pause for operator response. 

BATCH prints the name of the physical 
device to be mounted. 

/WRITE Tells the operator to write-enable the 
volume. 

/NOWRITE Tells the operator to write-protect the 
volume.
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physical-device-name 
is required and specifies the physical device name and 

an optional unit number followed by a colon (for 
example, DT1:). If you specify a device name without a 
unit number, the operator can enter one in response to 

the question mark printed by the $MOUNT command. 
If you want the operator to supply a unit number, do 

not use the /NOWAIT option because it assumes unit 0 

/PHYSICAL identifies the device specification as a physical unit 
specification. If you do not specify either /PHYSICAL 
or /LOGICAL, BATCH assumes /PHYSICAL 

/VID=x provides volume identification. The volume identi- 
/VID=“x” fication is the name physically attached to the volume. 

Include it to help the operator locate the volume. 

Use this option only on the physical device file specifi- 
cation. If x contains spaces, specify it as “x” 

NOTE 

This volume identification is only a visual check for the 

operator. Make the identification match the visual label on 
the volume, not the identification that you wrote onto the 

volume at initialization time with the INIT/VOLUMEID 
command. 

logical-device-name/LOGICAL 
is required to identify any logical device name you may 

assign to the device. The /LOGICAL option must follow 
the logical device name specification 

The following command instructs the operator to select a DECtape unit and 
mount DECtape volume BATO1 on that unit, write-enabled. It informs the 
operator by printing: 

SMOUNT/WAIT/WRITE DT? /VID=BATO1 23/LOGICAL 
nT? 

The operator selects a unit, mounts DECtape volume BATO1, write-enabled, 
and responds to the question mark by typing the unit number (such as, 1) 
followed by a carriage return. BATCH assigns logical device name 2 to the 
physical device (in this case, DT1:) and proceeds. 

If no unit number response is necessary, as this command shows, 

$MOUNT/WAIT/WRITE DT13 2/LOGICAL 

the operator responds with a carriage return after mounting the DECtape 
and write-enabling the device.



A.4.19 SPRINT 

Use the $PRINT command to print the contents of the files you specify on 
the listing device (LST:). This command has the syntax: 

$PRINT[/option] filespec [...,filespec][/INPUT] [!comments] 

where: 

/option indicates an option you can append to the $PRINT com- 

/DELETE Deletes input files after printing. 

/NODELETE Does not delete input files after printing. 

filespec represents a file to be printed 

/INPUT indicates that the file is an input files BATCH assumes 

/JINPUT if you omit it 

The following command prints a listing of files with file type .MAC that are 
stored on default device DK:. 

$P RINT *.MAC 

The following example creates listing files for the programs A and B, prints 

the listing files, and then deletes them. 

$MACRO A.MAC A/LIST 
$MACRO B.MAC B/LIST 
$PRINT/OELETE A.LSTsR.LST 

A.4.20 $RT11 

The $RT11 command allows the BATCH job to communicate directly with 
the RT-11 system. DIGITAL recommends that you use RT-—11 mode if you 

use BATCH. This command puts BATCH in RT-11 mode until BATCH 

encounters a line beginning with $. In RT-11 mode, BATCH interprets all 
data images as commands to the RT-11 monitor, to RT—11 system pro- 

grams, or to the BATCH run-time system. The $RT11 command has the 

syntax: 

$RT11 [!comments] 

See Section A.5 for a complete description of the RT—11 mode. 

A.4.21 S$RUN 

The $RUN command executes a program for which a memory image file 
(SAV) was previously created. It can also run RT—11 system programs. 
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The $RUN command has the syntax: 

$RUN filespec [!comments] 

where: 

filespec represents the file to be executed. If you omit the file type, 
BATCH assumes .SAV 

For example, if DIR is on DK:, you can run DIR to print a directory listing: 

$RUN DIR 
$0ATA 
LFI=0K2/L 
$E00 

A.4.22 $SEQUENCE 

The $SEQUENCE command is an optional command. If you use it, it must 

immediately precede a $JOB command. The $SEQUENCE command 
assigns a job an arbitrary identification number. BATCH assigns the last 
three characters of a sequence number as the first three characters of a tem- 
porary listing or object file (see Section A.2.5). If a sequence number is less 

than three characters long, BATCH fills it with zeroes on the left. 

The syntax of this command is: 

$SEQUENCE id [!comments] 

where: 

id represents an unsigned decimal number that indicates the identi- 
fication number of a job 

The following are examples of the SSEQUENCE command: 

SSEQUENCE 3 SEQUENCE NUMBER TS 003 
$JOR 

$SEQUENCE 100 ISEQUENCE NUMBER IS 100 
$J0K 

A.4.23 Sample BATCH Stream 

The following sample BATCH stream creates a MACRO program, assem- 
bles and links that program, and runs the memory image file. It then deletes 
the object, memory image, and source files it created and prints a directory 

of DK: showing the files the BATCH stream created. 

$JOR 
$MESSAGE THIS IS AN EXAMFLE BATCH STREAM 
$MESSAGE NOW CREATE A MACRO FROGRAM 
SCREATE/LIST EXAMPL MAC 
*TITLE EXAMPL FOR BATCH 

sMCALL PRINT: -EXIT 
START: .«FRINT #MESSAG 

«EXIT (continued on next page)



MESSAG? .ASCIZ /EXAMPLE MACRO PROGRAM FOR BATCH/ 
*END START 

$E0L 
$MACRO EXAMPL EXAMPL/OBJECT EXAMPL/LIST 'ASSEMBLE 
$LINK EXAMPL EXAMPL/EXECUTE 'AND LINK 
SFRINT/DELETE EXAMPL+LST 
$MESSAGE RUN THE MACRO PROGRAM 
$SRUN EXAMPL 'AND EXECUTE 
$0ELETE EXAMPL,OBJ+EXAMPL.SAV+EXAMPL .MAC 
$MESSAGE PRINT A DIRECTORY 
$0 IRECTORY DK SEXAMPL .x 
$MESSAGE END OF THE EXAMPLE BATCH STREAM 
SEOUG 

To run this batch stream, type the following commands at the console. 
BATCH prints the messages. 

,LOAD BArLF 
,ASSIGN LP! LOG 
JASSIGN LF! LST 
.R BATCH 
#EXAMPL 
THIS IS AN EXAMPLE BATCH STREAM 
NOW CREATE A MACRO PROGRAM 
RUN THE MACRO PROGRAM 
PRINT A DIRECTORY 
END OF THE EXAMPLE BATCH STREAM 

ENT BATCH 
+ 

The above sample BATCH stream produces the following log file on the line 
printer: 

NOTE 

The amount of free memory and the directory format are 

variable. 

$JOB 

$MESSAGE THIS IS AN EXAMPLE BATCH STREAM 

$MESSAGE NOW CREATE A MACRO FROG. 

$CREATE/LIST | EXAMFL.MAC 

»-TITLE EXAMPLE FOR BATCH 

wMCALL = .PRINT» .EXIT 
START! .FRINT #MESSAG 

-EXIT 
MESSAG: .ASCIZ /EXAMPLE MACRO PROGRAM FOR BATCH/ 

EVEN 
-END = START 

0 

$E00 

$MACRO EXANFL EXAMPL/OBJECT EXAMPL/LIST 1 ASSEMBLE 

ERRORS DETECTERS 0 
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EXAMPLE FOR BATCH MACRO VO3.60 21-JUN-77 00205329 PAGE 1 

i +TITLE EXAMFLE FOR BATCH 
2 »MCALL PRINT». EXIT 
3 000000 START? «PRINT #MESSAG 
4 000006 eEXIT 
5 000010 105 140 101 MESSAG! .ASCIZ /EXAMFLE MACRO FROGRAM FOR BATCH/ 

000013 115 120 114 
000016 105 040 115 
000021 101 103 122 
000024 117 040 120 
000027 122 117 107 
000032 122 101 115 
000085 040 106 117 
000040 122 640 102 
000043 101 124 103 
000046 110 000 

6 +EVEN 
? 0000007 »END START 

EXAMPLE FOR BATCH MACRO VOS.00 21-JUN-77 OOf05129 FAGE 1-1 
SYMBOL TABLE 

MESSAG OOO0010R START OOO000R 

» ABS. 000000 000 
000050 001 

ERRORS DETECTED? 0 

VIRTUAL MEMORY USED? SOB WORIS ( 2 FAGES) 
LYNAMIC MEMORY AVAILABLE FOR 48 FAGES 
EXAMPL s EXAMPL=EXAMPL 

$LINK EXAMPL EXAMPL/EXECUTE 'AND LINK 

$PRINT/DELETE EXAMPL.LST 

$MESSAGE RUN THE MACRO FROGRAM 

$RUN EXAMFL tAND EXECUTE 

EXAMFLE MACRO FROGRAM FOR BATCH 

$NELETE EXAMPL .OBJ+EXAMPL .SAV+EXAMPL .MAC 

$MESSAGE FRINT A DIRECTORY 

$NIRECTORY DKS EXAMFPL .X 

21-JUN-77 

EXAMFL.+ BAK 2 14-JUN-?77 EXAMFL «BAT 2 21-JUN-77 
EXAMFPL.CTL 3 21-JUN-77 

3 FILES» 7 BLOCKS 

1903 FREE BLOCKS 

SMESSAGE END OF THE EXAMPLE BATCH STREAM - 

$E0J 

A.5 RT-11 Mode 

RT—11 mode lets you enter commands to the RT-11 monitor or to system 

programs, and lets you create BATCH programs. You can enter RT—11 mode 
with either the $JOB/RT11 command or the $RT11 command. If you enter 
RT-1i mode with the $JOB/RT11 command, RT11 mode remains in effect 
until BATCH encounters the next $JOB command. If you enter RT—11 mode 

A-34 

a



with the $RT11 command, RT-11 mode is in effect until BATCH encounters 

a $ in the first position of the command line. 

When the characters ., $, *, and tab or space appear in the first position of a 

line (or card column i), they are control characters and indicate the 
following: 

command to the RT-11 monitor, for example, 

oR OP LF 

* data line; any line not intended to go to the RT-11 monitor or to 

the BATCH run-time handler, such as a command to the RT-11 
PIP program: 

KFILEL.DAT/D 

NOTE 

BATCH does not pass the * as data to the program. Com- 
ment lines (!) cannot appear on data lines as BATCH 
would consider them as data. 

$ BATCH command. It causes an exit from RT-11 mode if you 

entered RT-11 mode with the $RT11 command. For example: 

$RTL4 IENTER RT-14 MODE 
.ROPIF 
KF ILEL. CAT /i 
FORTRAN ILEAVE RT-i1 MOLE 

space/tab separator to indicate a line directed to BATCH run-time han- 
dler. This separator is indicated by a <TAB> in the following 
descriptions. 

A.5.1. Communicating with RT-11 

The most common use of RT—11 mode is to send commands to the RT-11 
monitor and to run system programs. For example, you can insert the fol- 

lowing commands in the BATCH stream to run PIP and save backup copies 

of files on DECtape: 

$RTI1 
oR PIF 
XDTLIxK.xK=k.FOR 

You must anticipate and include in the BATCH input stream responses that 

the called program requires, such as the Y response to DUP’s Are you sure? 

query. Place a line in your BATCH file consisting of Y and RETURN or use 
the DUP /Y option to suppress the query. For example: 

$RT11 
«INITIALIZE RK1i 
xY 
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You can communicate directly with the RT—11 monitor by using the 

keyboard monitor commands that are described in Section 4.3. For example: 

$RT11 
+QELETE/NOQUERY [IX13%+MAC 

This command deletes all files with a file type of .MAC from device DX1:. 

You cannot mix BATCH standard commands with RT-11 mode data lines 
(lines beginning with an asterisk). For example, the proper way to do a 
$MOUNT within a sequence of RT—11 mode data commands is: 

$JOB/RT11 
oR MACKO 
XAL=Al 
KAZ=A2 
$MOUNT DITO? /PHYSICAL 
»R MACKO 
KBI=DT? BL 
KE2=07 PB2 

A.5.2. Creating RT-11 Mode BATCH Programs 

Advanced system programmers can use RT1 ode tao Bt Vet Assesses ava 11 m ode wv create BATCH pro- 
grams. These BATCH programs consist of standard RT-11 mode commands 
(monitor commands, data lines for input to system programs, etc.) plus spe- 

cial RT—11 mode commands. The BATCH run-time handler interprets these 
special commands to allow dynamic calculations and conditional execution 
of the RT—11 mode standard commands. The following can help you create 

BATCH programs and dynamically control their execution at run-time: 

e@ Labels 

@ Variable modification: 

1. equating a variable to a constant or character (LET statement) 

2. passing the value of a variable to a program 

3. incrementing the value of a variable by 1 

4 conditional transfers on comparison of variable values with numeric 
or character values (IF and GOTO statements) 

@ Commands to control terminal I/O 

@ Other control characters 

@ Comments 

A.5.2.1 Labels — You define labels in RT—11 mode to provide a symbolic 
means of referring to a specific location within a BATCH program. | f pre 
sent, a label must begin in the first character position, must be unique 

within the first six characters, and must terminate with a colon (:) and a car- 

riage return/line feed combination.



A.5.2.2 Variables — A variable in RT-11 mode is a symbol representing a 
value that can change during program execution. The 26 variables BATCH 

permits in a BATCH program have the names A—Z; each variable requires 
one byte of physical storage. There are four ways to modify variables. 

You can assign values to variables in a LET statement. 

You can then test these values by an IF statement to control the direction of 

program execution. 

<TAB>LET x="ce 

where: 

x represents a variable name in the range A-Z 

”e indicates the ASCII value of a character 

For example: 

<TABSLET A="0 

This example indicates that the value of variable A is the 7-bit ASCII value 
of the character 0 (60). 

The LET statement can also specify an octal value in the form: 

“TABSLET Asn 

where: 

n represents an 8-bit signed octal value in the range 0-377. Positive 
numbers range from 0-177; negative numbers range from 200-377 

(—200 to —1) 

You can use variables to introduce control characters, such as ESCAPE, into 

a BATCH stream. For example, wherever ’A’ appears in the following 
BATCH stream, BATCH substitutes the contents of variable A (the code for 

an ESCAPE): 

$JOB/RT11 
LET A=33 
1A IS AN ESCAPE 

wR EDIT 
KEBFILE.MAC‘’A’ ‘A’ 
KR‘ ASA’ 

1ENIT FILE TO CHANGE THE VERSION NUMBER TO 2 
AGVERSION=/A’IIT2/A’ 7A‘ 
KEX‘ AA‘ 

Increment the value of a variable by 1 by placing a percentage sign (%) 
before the variable. For example: 

“TABSZA 
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This command indicates that BATCH must increase the unsigned contents 
of variable A by 1. 

Indicate with an IF statement conditional transfers of control according to 
the value of a variable. The IF statement has the syntax: 

<TAB>IF(x-”c) labell, label2, label3 

or 

<TAB>IF(x-n) labell, label2, label3 

where: 

x represents the variable to be tested 

"¢C is the ASCII value to be compared with the contents of the 

variable 

n is an octal integer in the range 0—377 

labell . ; 
labelg TePresent the names of labels included in the BATCH stream 

label3 

tr? A IITNsNTT 

When BATCH evaiuates the expression (x-”c) or (x-n), the BATCH run-time 

handler transfers control to: 

@ labell if the value of the expression is less than zero 

@ label2 if the value of the expression is equal to zero 

@ label3 if the value of the expression is greater than zero 

If you omit one of the labels, and the condition is met for the omitted label, 

control transfers to the line following the IF statement. 

NOTE 

Since this comparison is a signed byte comparison, 377 is 

considered to be —1. 

The characters + and — allow you to control where BATCH begins search- 

ing for label1, label2, and label3. If you precede the label by a minus sign (—), 

BATCH starts the label search just after the $JOB command. If a plus sign 
(+) or no sign precedes the label, the label search starts after the IF state- 
ment. For example: 

“<TABSIFCR-"9) -LOOF: LOOFI» 

This statement transfers program control to the label LOOP following the 

$JOB command if the contents of variable B are less than the ASCII value of 

9, It transfers control to the label LOOP1 following the IF statement if B is 

equal te ASCII 9. If the contents of variable B are greater than the ASCT] 
value of 9, program control goes to the next BATCH statement in sequence. 

ca
l 
l
a
n
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The GOTO statement unconditionally transfers program control to a label 
you specify as the argument of the statement. You can use one of the follow- 
ing three forms of this statement: 

<TAB>GOTO label transfers control to the first occurrence of label that 

appears after this GOTO statement in the BATCH 
stream 

<TAB>GOTO +label same as GOTO label 

The following GOTO statement transfers control unconditionally to the next 

label LOOP if such a label appears in the BATCH stream following the 

GOTO statement. 

<TABR>GOTO LOOF 

NOTE 

If BATCH cannot find a label (for example, you uninten- 

tionally omit a minus sign) the BATCH handler searches 

until it reaches the end of the .CTL file and ends the job. 

A.5.2.3. Terminal I/O Control — You can issue commands directly to the 
BATCH run-time handler to control logging console terminal input and out- 

put. If you do not enter any of the following commands, BATCH assumes 

TTYOUT (this includes indirect command files). 

<TAB>NOTTY _ Does not write terminal input and output to the log file. 
Comments to the log are still logged. 

<TAB>TTYIN Writes only terminal input to the log file. 

<TAB>TTYIO Writes terminal input and output to the log file. (You 
should enter this command if using RT—11 mode so that 

RT-11 mode commands go to the log file.) 

<TAB>TTYOUT Writes only terminal output to the log file (default). 

A.5.2.4 Other Control Characters — The system permits other control 
characters in an RT-11 mode command that begins with a period (.) or an 
asterisk (*). Following are these control characters and their meanings: 

’text? command to BATCH run-time handler, where text can be one of the 

following: 

CTY Accepts input from the console terminal; notifies the 
operator that action is required by ringing a bell and 

printing a question mark (?). 

FF Outputs the current log buffer. 

NL Inserts a new line (line feed) in the BATCH stream. 
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x Inserts the contents of a variable where x is an alphanu- 
meric variable in the range A through Z. It indicates 
that BATCH should insert the contents of the variable 
as an ASCII character at this place in the command 
string. 

“message” Directs the message to the console terminal. 

The following commands allow the operator to enter the name of a MACRO 
program to be assembled. The BATCH stream contains: 

$JOB/RT11 
«R MACRO 
x’ "ENTER MACRO COMMAND STRING" “ ‘CTY 

The operator receives the following message at the terminal and types a 
response, followed by carriage return; BATCH processing continues. 

ENTER MACRO COMMAND STRING 
PFILEsFILE=FILE 

To run the same BATCH file on several systems with different con- 

figurations you need to assign a device dynamically. The following RT-11 

mode command lets you request that the listing device name be entered by 
the operator. 

*ASSIGN ‘“"FLEASE TYPE LST DEVICE NANE"’“CTY‘LST 

The operator receives the message and responds with the device to be used 
as the listing device (DT2:). 

FLEASE TYPE LST DEVICE NAME 
POT23 

A.5.2.5 Comments — You can include comments in RT-11 mode as sepa- 
rate comment statements. Include comments by typing a separator followed 

by a! and the comment. For example: 

“TAB? !OPERATOR ACTION IS REQUESTED IN THIS JOB. BE PREPARED. 

A.5.3. RT-—11 Mode Examples 

The following are examples of BATCH programs using the RT-11 mode. 

This BATCH program assembles, lists, and maps 10 programs with only 12 
BATCH commands. 

$JOB/RT11 !ASSEMBLE» LIST, MAF FROGO to PROG? 
TTYIO 

iWRITE TERMINAL I/G TG THE LOG FILE 
LET N="0 
ISTART AT FILE FROGO 

i
 
i
.



LOOP: 
*R MACRO 
KPROG‘N’ »LO0G?/C=FROG/N’/NETTM 

oR LINK 
*»LOG?=PROG’N’ 

“aN 
!INCREMENT VARIABLE N 
IF (N-"9)-LOOP»-LOOF yx END 
ITEST FOR END 

ENDS 
sE0J 

The following program iets you set up a master control stream to run several 
BATCH jobs with one call to BATCH. First set up a BATCH job (INIT.BAT) 
that performs a $CHAIN to the master control stream: 

$JOB/RTIL 
LET I="9 
'INITIALIZE INDEX 

$CHAIN MASTER 1GO TO MASTER 
$EOJ 

The following is the master control stream (MASTER.BAT) to which INIT 
chains. 

$JOB/RT11 'MASTER CONTROL STREAM 
al 
'BUMF INDEX BY 1 
IF CI-"7) y,xEND 

+R BATCH 
ITHIS IS A $CHAIN 

KXJGB‘I’ 
IRUNS JORI-JOR7 

END? 
$MESSAGE END OF BATCH RUN 
$E0J 

Each job MASTER.BAT will run must contain the following: 

$JOR 
!'BATCH COMMANDS 

$CHAIN MASTER 
EOS 

Activate the master control stream by calling BATCH as follows: 

“KR BATCH 
KINIT 

A.6 Creating BATCH Programs on Punched Cards 

To create a BATCH program on punched cards, punch into the cards the 
commands described in Section A.4. Each command line occupies a single 
punched card. Only one card, the EOF card, is different from the standard 

BATCH commands. The EOF (end-of-file) card terminates the list of jobs 
from the card reader. 
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To create the EOF card, hold the MULT PCH key on the keypunch keyboard 
while typing the following characters: 

-&016789 

This procedure produces an EOF card with holes punched in the first column 
(see Figure A-1). 

Figure A-1: EOF Card 

hr _ 
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60000006 
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Cutarin 

Lae eer, oe, ees ? : a “dye : : yo Dovhak VS Dota Pee Eh eee WERE” 
roe (HE) 

To run multiple jobs from the card reader, simply combine the jobs into a 

single card deck. Make sure that each job has its own $JOB and $EOJ card, 

and then follow the last $EOJ card with two EOF cards. 

ithough in general, you terminate BATCH jobs on cards by placing two 

KOF cards after the last $KOJ card, some card readers may require that you 

type \F followed by a carriage return. Put two EOF cards and a blank card in 
the reader and make sure that the card reader is ready. Note that a small 

card deck (less than 512 characters) may require more than two EOF cards 
to terminate the deck. 

A.7 Operating Procedures 
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A.7.1_ Loading BATCH 

After you bootstrap the RT-11 system and enter the date and time, you 
must make the BATCH run-time handler resident by typing the RT-11 
LOAD command as follows: 

You detach and unload the BATCH run-time handler with the /U option in 
the BATCH compiler command line (see Section A.7.2).



NOTE 

If BATCH crashes, you must unload BATCH with the 

UNLOAD command and then reload BATCH with the 

LOAD command. This ensures that the BATCH handler is 

properly initialized when you rerun BATCH. 

You must make the BATCH log device and list device resident unless the 

log or list device is SY:, or unless it is a device for which the handler is 

already resident. Load the log device by typing: 

.LOAD log-device 

where: 

log-device represents the device to which BATCH must write the log 
file 

For example: 

+LOan Les 

You can, of course, load device handlers with a single LOAD command. For 

example: 

+LOAL BAS LPS 

You must then assign the logical device name LOG to the log device. Use the 

RT-11 monitor ASSIGN command in the form: 

.ASSIGN log-device LOG 

For example, if LP: is the log device, type: 

+ASSIGN LF LOG 

Then assign the logical device name LST: using the RT-11 ASSIGN com- 

mand in the form: 

_ASSIGN list-device LST 

where: 

list-device represents the physical device BATCH must use for 

listings 

If, for example, you want to produce listings on the line printer, type: 

*ASSTIGN LF LST 

NOTE 

Do not use the DEASSIGN command with no arguments in 

a BATCH program since it deassigns the log and list 

devices, possibly causing the BATCH job to terminate. 

You must also make resident the BATCH run-time handler input device 
(compiler output device). If this device is already resident or is SY:, you do 
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not need to load it. For example, to load the DECtape handler as the input 
device, type: 

*LOAD DT 

If the input file to the BATCH compiler is on cards, load the card reader han- 
dler by typing: 

*LOAT CR 

NOTE 

If input is on cards, you must use the RT—11 monitor SET 

command (before loading the handler) to specify CRLF and 
NOIMAGE modes. That is, the following command appends Nee Ser SSSR PRs 2S SSCL Ay VAL 20%L2 Vaadyy Vases ean Ay pss 

a carriage return/line feed combination to each card image. 

»SET CR CRLF 

The following command translates the card by packing card 
code into ASCII data, one column per byte. 

“SET CR NOIMAGE 

If card images do not properly translate to ASCII, you may 
have to change the card translation codes by using one of 
the following commands: 

‘SET CR CONE=29 

or 

‘SET CR CONE=26 

See Section 4.4. 

A.7.2. Running BATCH 

When you have loaded all necessary handlers, run the BATCH compiler as 
foliows: 

+R BATCH 

BATCH responds by printing an asterisk (*) to indicate its readiness to 
accept commands. In response to the *, type the output file specifications for 
the control file followed by an equals sign. Then type the input file specifica- 
tions for the BATCH file as follows: 

[[output-filespec][,log-filespec][/option...] = Jinput-filespecl..., 
input-filespec][/option...] 

where: 

output-filespec is the BATCH compiler output device and file the 
BATCH run-time handler must. use. The device you



log-filespec 

input-filespec 

/option 

specify must be random-access. Your BATCH job 
should not delete or move this file. Your BATCH job 
should avoid compressing the system volume with 
the SQUEEZE command or the DUP SS option. If you 
omit ouipui-filespec, BATCH generates a file on the 
default device DK: with the same name as the first 
input file but with a .CTL file type. If you do not spec- 
ify a file type in output-filespec, BATCH assumes 
.CTL 

is the log file created by the BATCH run-time han- 

dler. If you do not specify a log device, BATCH 
assumes LOG: The device name you specify for log- 
filespec must be the same as you assign to LOG:. 

You can change the size of a log file on a file-struc- 

tured device from the default size of 64 (decimal) 
blocks. To make this change, enclose the required 

size in square brackets. For example: 

*yFILE.LOGCLOI=FILE 

The default file type for the log-filespec is .LOG 

represents an input file. If you do not specify a file 
type, BATCH assumes .BAT. If you specify a .CTL 
file, BATCH assumes a precompiled file that must be 

the only file in the input list 

is an option from the following list: 

/N Compiles but does not execute. This option 
creates a BATCH control file (.CTL), gen- 

erates an ABORT JOB message at the 
beginning of the log file, and returns to the 
RT-—11 monitor. 

/T:n If n=0, sets the /NOTIME option as the 
default on the $JOB command. Ifn=1, the 

default option on the $JOB command is 
/TIME. 

/U Indicates that the BATCH compiler must 

detach the BATCH run-time handler from 

the RT-11 monitor and unload the 

handler. 

NOTE 

You need not specify the RT-11 monitor UNLOAD BA 

command to remove the handler. Specifying /U to BATCH 

causes the handler to detach and unload. 
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[X Indicates that the input is a precompiled 
BATCH program. Use this option when 
you do not specify the .CTL file type. 

<RET> Prints the version number of the BATCH 

compiler. 

The following example calls BATCH to compile and execute three input files 

(PROG1.BAT, PROG2.BAT, PROG3.BAT) to generate on DK: the compiler 
output files, and to generate on LOG: a log file. 

»K BATCH 

#FPROG1. BAT» FROG2. RAT »PROG3. BAT 

The following commands print the version number of BATCH, then compile 
and run SYBILD.BAT. 

.R BATCH 
xERET? 
BATCH Y04.00A 
xSYBILI 

The following commands compile PROTO.BAT to create PROTO.CTL but do 
not run the compiled BATCH stream. 

+R BATCH 
xFROTO/N 

Type the following commands to unlink BA.SYS from the monitor and to 
unload it. 

+R BATCH 
*/U 

The following commands compile FILE.BAT from magtape to create 

FILE.CTL on RK1:. They execute the compiled file and create a log file 
named FILE.LOG (of size 20) on LOG:. 

& BRATML 
aos acee es wrt 

¥RKISFILEyFILEC20I=MTIFILE 

The following commands execute a precompiled job called FILE.TST. 

wR BATCH 
#FILE.TST/X 

The following commands execute a precompiled job called FILE.CTL. 

zR BATCH 

KF TLE/X



The following commands accept input from the card reader to create a file 

called TEMP.CTL. BATCH stores this file on DK: and executes it. 

+R BATCH 
¥CRi 

The following commands accept input from the card reader to create a file 
called JOB.CTL. BATCH stores the file on DK: and executes it. 

+R BATCH 
*¥JOB=CRi 

A.7.3_ Communicating with BATCH Jobs 

During the execution of a BATCH stream, BATCH can request the operator 

to service a peripheral device, to provide information, or to insert a com- 

mand line into the BATCH stream. The operator does this by typing direc- 

tives to the BATCH handler on the console terminal. 

NOTE 

These directives are equivalent to the compiler output that 
BATCH generates in the .CTL file. The .CTL file is an 
ASCII file that you can list by using the PRINT or TYPE 

commands or by running PIP. 

These directives have the form: 

\dir 

where: 

dir represents one of the directives listed in Table A-6 

To use these directives, the operator must get control of the BATCH run- 
time handler. This can be achieved through a /WAIT or a CTY in the 

BATCH stream, or by typing a carriage return on the console terminal. If a 

carriage return is typed, the operator does not know exactly where the 

BATCH stream has been interrupted. When BATCH executes a command, 

it acknowledges the carriage return and prints a carriage return/line feed 

combination at the terminal. The operator can then enter a directive from 
Table A-6. The most useful directives are marked with an asterisk (*). Some 

directives are not particularly useful in this mode, but are listed to explain 
completely the BATCH compiler output. 
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Table A-6: Operator Directives to BATCH Run-Time Handler 

Directive | Explanation 

\@ Send the characters that follow to the console terminal. 

"A Change the input source to be the console terminal. 

*~B Change the input source to be the BATCH stream. 

*"\C Send the following characters to the log device. 

*"\D Consider the following characters as user data. 

*"\K Send the following characters to the RT-11 monitor. 

*”~F Force the output of the current log block. If this directive is followed by any 
characters other than another BATCH backslash (\) directive, the BATCH job 

prints an error message and terminates. BATCH then returns control to the 
RT-i1 monitor. 

\G Get characters from the console terminal until a carriage return is 
encountered. 

\Hn Help function to change the logging mode. n specifies the following: 

0 Logonly .TTYOUT and .PRINT 
1 Log .TTYOUT, .PRINT, and .TTYIN 
2 Donot log .TTYOUT, .PRINT, and .TTYIN 
3 Logonly .TTYIN 

\Ivxiabeli?| iF statement that causes conditional transfer, where vu is a variable name in 

label2? the range A-Z; x is a value for the signed 8-bit comparison (v-x); and labell, 
label3? label2, label3 are 6-character labels to which control is transferred under cer- 

tain conditions. (All labels must be six characters in length; if too short, pad 
with spaces.) If v-x is less than 0, control transfers to label1; if v-x is equal to 0, 

control goes to label2; if v-x is greater than 0, control goes to label3. The direc- 

tion for the label search is indicated by ?; if ? is 0, the search begins at the 
beginning of this job; if ? is 1, the label search begins after the IF statement. 

Jump, unconditional transfer; where label is a 6-character label and ? is 0 or 1. 

\Jlabel? (All labels must be six characters in length; if too short, pad with spaces.) If 
2=0, label is a backward reference; if ?=1, label is a forward reference. 

Increment variable v, where v is a variable name in the range A-Z 

\KvO Store the 8-bit number n in variable v. 

\KvIn Take the value in variable v and return it to the program (via .TTYIN). 
.I7r Mm 

MAVS Insert label as a 6-character alphanumeric string in the BATCH stream. (All 
\Llabel labels must be six characters in length; if too short, pad with spaces.) Labels 

must not include backslash characters. Characters beyond six are ignored. 

In the following example, the operator must interrupt the BATCH handler 
to enter information from the console. As a result of a /WAIT or ’CTY’ in the 

BATCH stream, the following message appears at the terminal: 

$MESSAGE/WAIT WRITE NECESSARY FILES TO INISK 

To divert BATCH stream input from the current file to the console terminal, 
the operator types\E, enters commands to the RT—11 monitor, then types \B.



Control then returns to the BATCH . The following example illus- 
trates this procedure. 

+K BATCH 
xNEXT 
WRITE NECESSARY FILES TO DISK 

PNANE 

NECOPY TITISFILE.MAC RE 

FILES COPIED: 
ae 

ida 

END BATCH 

The following BATCH program lets you make frequent edits to a file and list 
only the edits. First, create a BATCH program that assembles with a listing 
and link the file. This BATCH program, called COMPIL.BAT, contains: 

$JOB/RT11 
TTYIO 
IWRITE TERMINAL I/0 TO LOG FILE 

*R MACRO 
ICALL THE MACRO ASSEMBLER 

KF ILE »sFILE/C=FILE . 
$MESSAGE/WAIT OK TO TYFE EXIT COMMANDS 
»R LINK 

ICALL THE RT-11 LINKER 
KFILEsLOG?=FILE 
SEO 

At run time, you can insert commands into the BATCH stream from the con- 

sole terminal. These commands search for the section of the listing file that 
has been edited, then list this section to the log. You must insert the com- 

mand after the R MACRO command but before the R LINK command. The 
following example illustrates this procedure. 

+R BATCH 
XCOMPIL 
OK TO TYPE EDIT COMMANIDS 

PNANE 

NER ELIT 

*¥ERFILE.LST$$ 
¥EWFILE.SECS$ 
APRETRY 2 $=J9¢ 
K\LSS 

RETRY? O *HIGH ORDER BIT USED FOR "RESET IN FROGRESS FLAG 
49 000020 016705 177764 MOV RRCQE 2 RS 5GET Q F 
30 000024 011502 MOV @RSyR2 eR2 = BL 
91 000026 0146504 000002 MOV 2°R35)2R4 sR4 = UN 
S2 000032 006204 ASR R4 sISOLATE 
53 000034 006204 ASR R4 
54 0000346 006204 ASR R4 
55 000040 000304 SWAB R4 
96 9000042 042704 0617777 BIC #°C<160000>sR4 
97 000046 000404 BR 2% sENTER C 

KEX$$ 

\ENCN\B 

END) BATCH 
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A.7.4. Terminating BATCH 

When BATCH terminates normally, it prints the following message and 
returns control to the RT-11 monitor: 

END BATCH 

To abort BATCH while it is executing a BATCH stream, interrupt the 
BATCH handler by typing a carriage return. When BATCH executes the 

next command after the carriage return, it prints a carriage return/line feed 

combination at the console terminal. You then gain control of the system. 
Type \F followed by a carriage return. The BATCH handler responds with 

the FE (forced exit) error message and writes the remainder of the log buf- 
oe Ps fer. Control returns to the RT-—11 monitor. 

Typing two CTRL/Cs terminates BATCH immediately. Use two CTRL/Cs 
when BATCH is in a loop or when a long assembly is running. In these 

cases, BATCH responds slowly to your carriage return interrupt. 

A.8 Differences Between RT-11 BATCH and RSX-—11D BATCH 
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Some programmers run their RT-11 BATCH programs under RSX~-11D. 
Note the differences between the twe BATCH implementations listed in 
Table A-—7. BATCH programs that run under both systems must be com- 

patible with both RT—-11 and RSX-11D BATCH. 

Table A-7: Differences Between RT-11 and RSX-11D BATCH 

Characteristic RT-11 RSX-11D 

File descriptors filespec/option SY:filnam.typ/option 

Default listing file type .LST(or .LIS) .LIS 

Executable file type SAV -EXE 

Incompatiblecommands | $BASIC $MCR 

$CALL 
$CHAIN 
$LIBRARY 
$RT11 
$SEQUENCE 

Incompatible options $COPY/DELETE 
$CREATE/DOLLARS 
$CREATE/LIST 
$DATA/DOLLARS 
$DATA/LIST 
$DIR file/LIST $DIR file/DIRECTORY 
$DISMOUNT/WAIT 
$DISMOUNT lun:/LOGICAL 
$FORTRAN/DOLLARS 
$FORTRAN/MAP 
$JOB/BANNER $JOB/NAME 
$JOB/LIST $JOB/LIMIT 
$JOB/RT11 $JOB/MCR 

(continued on next page)



Table A-7: Differences Between RT-11 and RSX-11D Batch (Cont.) 

Characteristic RT-11 RSX-11 

Incompatible options 

$DATA input 

Logical device names 

$RUN 

$JOB/TIME 
$JOB/UNIQUE 
$LINK/LIBRARY 
$LINK/OBJECT 
$MACRO/CREF 
$MACRO/DOLLARS 
$MACRO/LIBRARY 

S$MACRO/MAP 
$MESSAGE/WAIT 
$MESSAGE/WRITE 
$PRINT/DELETE 

appears as if from input 

in $MOUNT and 

$DISMOUNT 

you must specify file name 

$LINK/MCR 

appears as if from a file 
named FOR001.DAT 

Logical unit numbers only 

RSXA1LIDBAT.EXE is defau 
Wa 
iv 

A-51 



i



Appendix B 

Monitor Command Abbreviations and System Utility 
Program Equivalents 

= Sree 

ir options and the system 
utility programs with their options. Remember that the syntax you use to 
issue a keyboard monitor command is different from the syntax that the 
Command String Interpreter requires for input and output specifications for 
the system utility programs. Bear in mind that there are many differences 
between issuing a monitor command and running a utility program. 

Table B-1 lists all the keyboard monitor commands and options. A dash 
under the corresponding system program cor opticn column indicates that 

the command has no real system program equivalent, that the function is 
inherent in the keyboard monitor, or that the function is the default mode of 
operation. The minimum abbreviation for each command and option is in 
red. 

Table B-1: Monitor Command/System Utility Program 

Equivalents 

Monitor System Utility 
Command _| Option Program Option 

APL R APL — 

ASSIGN — — 

B _ — 

BASIC R BASIC — 

BOOT DUP /O 
‘WAIT DUP iW 

‘FOREIGN DUP /Q 

CLOSE — _ 

‘COMPILE — — 
/ALLOCATE:size — [n] 
/ALPHABETIZE DIBOL /A 
/CODE:type FORTRAN iT 
/CROSSREFERENCE 
[:typel...:type]] MACRO,DIBOL IC 
/DIAGNOSE FORTRAN /B 
/DIBOL DIBOL — 
/DISABLE:valuel...:value] MACRO /D 
/ENABLE:valve{...:value] MACRO /E 
/EXTEND FORTRAN /E 

/FORTRAN FORTRAN — 

(continued on next page) 
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Table B-1: Monitor Command/System Utility Program 

Equivalents (Cont.) 

Monitor System Utility 

Command _ | Option Program Option 

COMPILE /HEADER FORTRAN /O 
M4 FORTRAN /T 
/LIBRARY MACRO /M 
/LINENUMBERS DIBOL,FORTRAN — 
/NOLINENUMBERS DIBOL, /O 

FORTRAN IS 
/LIST[:filespec] — 2nd 

output 

spec. 
/IMACRO MACRO — 
/OBJECTI:filespec] — 1st 

output 

spec. 
/NOOBJECT — null 

1st 

output 

spec. 
/ONDEBUG DIBOL,FORTRAN /D 
/OPTIMIZE[:type] FORTRAN /P 
/NOOFTIMIZE FORTRAN /M 
/PASS:1 MACRO iP 
/RECORD:length FORTRAN /R 
/SHOW:value FORTRAN,MACRO /L 
/NOSHOW:value MACRO IN 
STATISTICS FORTRAN /A 
ISWAP FORTRAN — 
/NOSWAP FORTRAN [U 
/UNITS:n FORTRAN IN 
/VECTORS FORTRAN — 

/NOVECTORS FORTRAN IV 
/WARNINGS FORTRAN IW 
/NOWARNINGS DIBOL, [W 

DADMTD ANT 

COPY PIP _ 

/ALLOCATE:size — [n] 
/ASCII PIP,.FILEX iA 
/BINARY PIP /B 
/BOOT DUP {U 

/CONCATENATE PIP {U 
/DEVICE DUP Al 
/DOS FILEX IS 
/END:n DUP /E 

/EXCLUDE PIP iP 
/FILES DUP /F 
/iGNORE PIP IG 
IMAGE PIP,FILEX Al 
ANTERCHANGE FILEX [U 
/LOG PIP IW 
/NOLOG PIP — 

/NEWFILES PIP IC 
/OWNER:[nnn,nnn] FILEX VIC 

(continued on next page)



Table B-1: Monitor Command/System Utility Program 

Equivalents (Cont.) 

Monitor System Utility 
Command | Option Program Option 

COPY /PACKED FILEX /P 
/POSITION:n PIP /M 
/PREDELETE PIP /O 
/QUERY PIP,FILEX /Q 
/NOQUERY DUP IY 
/REPLACE — — 
/NOREPLACE PIP IN 
/SETDATE PIP IT 
/SLOWLY PIP /S 
/START:n DUP IG 
/SYSTEM PIP IY 
/TOPS FILEX IT 
/WAIT DUP IW 

PIP /E 

CREATE DUP IC 

/ALLOCATE DUP [n] 
/EXTENSION DUP IT 
/START DUP IG 

D — — 

DATE — — 

DEASSIGN — —_— 

DELETE — — 
/DOS FILEX IS 
/ENTRY QUEMAN /M 
/EXCLUDE PIP /P 
/INTERCHANGE FILEX {U 
/LOG PIP IW 
/ENTRY QUEMAN 1st 

output 

spec. 

/NEWFILES PIP IC 
/POSITION:n PIP /M 
/QUERY PIP /Q 
+NOQUERY — — 
{SYSTEM PIP iY 
/WAIT PIP /E 

DIBOL R DIBOL — 

/ALLOCATE:size - [n] 
/ALPHABETIZE DIBOL /A 
/CROSSREFERENCE DIBOL /O 
/LINENUMBERS DIBOL — 
/NOLINENUMBERS DIBOL /O 
/LIST[:filespec] DIBOL 2nd 

output 

spec. 

/OBJECT|:filespec] DIBOL 1st 
output 

spec. 

/NOOBJECT DIBOL null 

(continued on next page) 
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Table B—1: Monitor Command/System Utility Program 
Equivalents (Cont.) 

Monitor System Utility 
Command Option Program Option 

DIBOL Ist 

output 

spec. 
/ONDEBUG DIBOL /D 
/WARNINGS DIBOL — 
/NOWARNINGS DIBOL iW 

DIFFERENCES RSRCCOM — 
/ALLOCATE:size [n] 
/ALWAYS BINCOM /O 
/AUDITTRAIL SRCCOM /A 
/BINARY BINCOM — 
/BLANKLINES SRCCOM /B 
‘BYTES BINCOM /B 
/CHANGEBAR SRCCOM /D 
/COMMENTS SRCCOM — 
/NOCOMMENTS SRCCOM IC 
/END[:n] BINCOM /E 
/FORMFEED SRCCOM /F 
/MATCH:n SRCCOM /L 
/OUTPUT:filespec SRCCOM, 1st 

output 

spec. 
BINCOM 1st 

output 

spec. 
/PRINTER SRCCOM, LP: as 

1st 

output 

spec. 
BINCOM LP: as 

Ist 

output 

spec. 
/QUIET BINCOM /Q 
/SIPP:filespec BINCOM 2nd 

output 

spec. 
/SLP SRCCOM /P 
SPACES SRCCOM — 
/NOSPACES SRCCOM IS 
SSTARTI[:n] BINCOM /S 
‘TERMINAL SRCCOM, TT: as 

Ist 

output 

spec. 
BINCOM TT: as 

1st 

output 

spec. 
/TRIM SRCCOM — 
/NOTRIM SRCCOM /T 

(continued on next page) 
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Table B—-1: Monitor Command/System Utility Program 

Equivalents (Cont.) 

Monitor System Utility 
Command _| Option Program Option 

DIRECTORY DIR — 
/ALLOCATE:size — [n] 
/ALPHABETIZE DIR /A 
/BADBLOCKS DUP IK 
/BEFOREIdate] DIR iK 
/BEGIN DIR IK 

/BLOCKS DIR /B 
/BRIEF DIR, FILEX iF 
/COLUMNS:n DIR IC 
/DATEIdate] DIR /D 
/DELETED DIR IQ 
/DOS FILEX IS 
/END DUP [E 
/EXCLUDE DIR /P 
(FAST DIR, FILEX IF 
/FILES DUP IF 
/FREE DIR /M 
/FULL DIR /E 
ANTERCHANGE FILEX 0 
/NEWFILES DIR /‘D 
/OCTAL | DIR /O 
/ORDERI[:category] | DIR /S 
/OUTPUT:filespec DIR, Ist 

output 

file 
spec. 

FILEX Ist 
output 

file 
spec. 

/OWNER:[nnn,nnn] FILEX VIC 

/POSITION DIR /B 
/PRINTER DIR, LP: as 

1st 

output 

spec. 
FILEX LP: a 

Ist 

output 

file 
spec. 

/REVERSE DIR /R 
/SINCEI|date] DIR IJ 
/SSORTI:category] DIR IS 
/START DUP IG 

| SUMMARY DIR IN 
‘TERMINAL DIR, TT: as 

1st 

output 

spec. 

(continued on next page) 
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Table B-1: Monitor Command/System Utility Program 
Equivalents (Cont.) 

Monitor System Utility 

Command | Option Program Option 

DIRECTORY FILEX TT: as 

Ist 

output 

spec. 
/TOPS FILEX /T 
/VERIFY DUP /H 
/VOLUMEID[:ONLY] DIR IV 
/WAIT DUP IW 

DUMP R DUMP —_ 

/ALLOCATE:size — — 
/ASCII DUMP _ 
/NOASCII DUMP IN 
/BYTES DUMP /B 

/END:block DUMP ‘EB 
/FOREIGN DUMP /T 
IGNORE DUMP IG 

/ONLY:block DUMP /O 
/OUTPUT:filespec DUMP 1st 

output 

file 
spec. 

/PRINTER DUMP LP: as 

1st 

output 

spec. 
/RAD50 DUMP IX 
/START:block DUMP /S 
/TERMINAL DUMP TT: as 

1st 

output 

spec. 
/WORDS DUMP IW 

E — _ 

EDIT EDIT,TECO,KED, 
K52 ER 

/ALLOCATE:size — [n] 
/CREATE EDITOR —_— 
/EDIT EDIT _ 
/EXECUTE TECO _ 
/INSPECT EDITOR _ 
/KED KED _ 
/K52 K52 _ 
/OUTPUT:filespec EDITOR _ 

/TECO TECO — 

EXECUTE — — 
/ALLOCATE:size — In] 
/ALPHABETIZE DIBOL aN 
/BOTTOM:n LINK ‘B 

/CODE:n FORTRAN Al 

(continued on next page) 
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Table B-1: Monitor Command/System Utility Program 

Equivalents (Cont.) 

Monitor System Utility 

Command _| Option Program Option 

EXECUTE 
/CROSSREFERENCE 

[:type[...:type]] DIBOL,MACRO IC 
/DEBUG[:filespec] LINK — 
/DIAGNOSE FORTRAN /B 
i/DIBOL DIBOL — 
/DISABLE:value[...:value] MACRO /D 
/ENABLE:valuef...:value] MACRO /E 
/EXECUTET:filespec] LINK Ist 

output 

file 

spec. 
/EXTEND FORTRAN /E 
/FORTRAN FORTRAN — 
/HEADER FORTRAN /O 
/H4 FORTRAN | ‘T 
/LIBRARY MACRO /M 
/LINENUMBERS DIBOL, FORTRAN — 
sNOLINENUMBERS | DIBOL, /O 

FORTRAN /S 
: LINKLIBRARY-:filespec LINK — 
: LIST|:filespec] — 2nd 

output 

file 
spec. 

/MACRO MACRO — 
/MAPI-:filespec]} LINK 2nd 

output 

file 
spec. 

/OBJECT|:filespec] — Ist 

output 

file 

spec. 
/ONDEBUG DIBOL, FORTRAN /D 
/OPTIMIZE:type FORTRAN /P 
/NOOPTIMIZE FORTRAN /M 
/PASS:1 MACRO /P 
/RECORD:length FORTRAN /R 
/RUN RUN — 
/NORUN _— — 
/SHOWI:value] FORTRAN, MACRO /L 
/NOSHOW:value MACRO IN 
/STATISTICS FORTRAN iA 
/SWAP FORTRAN — 
/NOSWAP FORTRAN /U 
/UNITS:n FORTRAN iN 
/VECTORS FORTRAN — 
/NOVECTORS FORTRAN IV 
/WARNINGS FORTRAN /W 
/NOWARNINGS DIBOL IW 
i: WIDE LINK [W 

(continued on next page) 
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Table B-1: Monitor Command/System Utility Program 

Equivalents (Cont.) 

Monitor System Utility 
Command _ | Option Program Option 

FORMAT — — 
/PATTERN|:value] FORMAT IP 
/QUERY FORMAT — 
/NOQUERY FORMAT [Y 
/SINGLEDENSITY FORMAT /S 
/VERIFY[:only] FORMAT IV 
WAIT FORMAT [W 

FORTRAN R FORTRAN — 
/ALLOCATE:size — [n]J 
/CODE:type FORTRAN I 
/DIAGNOSE FORTRAN /B 
/EXTEND FORTRAN /E 
/HEADER FORTRAN /O 
A4 FORTRAN /T 
/LINENUMBERS FORTRAN — 
/NOLINENUMBERS FORTRAN iS) 
/LIST[:filespec] FORTRAN 2nd 

output 

file 
spec. 

/OBJECTI:filespec] FORTRAN 1st 
output 

file 
spec. 

/NOOBJECT FORTRAN null 

Ist 

output 

spec. 
/ONDEBUG FORTRAN /D 
/OPTIMIZE:type FORTRAN /P 
/NOOPTIMIZE:type FORTRAN /M 

/RECORD: length FORTRAN /R 
SHOWI(:value] FORTRAN /L 
STATISTICS FORTRAN /A 
SWAP FORTRAN — 
/INOSW AP FORTRAN U 
/UNITS:n FORTRAN IN 
VECTORS FORTRAN — 
/INOVECTORS FORTRAN IV 
WARNINGS FORTRAN IW 

FRUN _ _ 

/BUFFER:n — — 

/PAUSE — — 
‘TERMINAL:n — — 
/NAME:name — — 

GET _ _ 

GT OFF — — 

(continued on next page)



Table B-1: Monitor Command/System Utility Program 

Equivalents (Cont.) 

Monitor System Utility 

Command {| Option Program Option 

GT ON — — 
/Liin — — 

‘Tn — — 

HELP — — 
(PRINTER — — 

/TERMINAL — — 

INITIALIZE DUP /Z 
/BADBLOCKS[:RET] DUP /B 
/DOS FILEX iS 
/FILE:filespec DUP — 

ANTERCHANGE FILEX /U 

/QUERY DUP, FILEX — 
/NOQUERY DUP, FILEX [Y¥ 
/REPLACEI:RETAIN] DUP /R 
/RESTORE DUP /D 
/SSEGMENTS:n DUP IN 
/VOLUMEID[:ONLY] DUP IV 
/‘WAIT DUP [W 

INSTALL — i— 

LIBRARY RLIBR _ 
/ALLOCATE:size — [n] 

_ (CREATE LIBR — 
, /DELETE LIBR /‘D 
/EXTRACT LIBR /E 
/AANSERT LIBR — 
/LIST[:filespec] LIBR 2nd 

output 

file 

spec. 
/MACRO LIBR /M 
/OBJECT[:filespec] LIBR 1st 

output 

file 

spec. 
/NOOBJECT LIBR null 

1st 

output 

spec. 
/PROMPT LIBR Hf 
/REMOVE LIBR IG 
/REPLACE LIBR /R 
/UPDATE LIBR /U 

LINK R LINK — 
/ALLOCATE:size — [nj 
/ALPHABETIZE LINK /A 

/BITMAP LINK — 
/NOBITMAP — IX 
/BOTTOM:n LINK /B 
/BOUNDARY:value LINK IY 

(continued on next page) 

B-9



B-10 

Table B-1: Monitor Command/System Utility Program 

Equivalents (Cont.) 

Monitor System Utility 

Command _ | Option Program Option 

LINK 
/DEBUG|:filespec] LINK — 

/EXECUTEI:filespec] LINK 1st 

output 

file 

spec. 
/NOEXECUTE LINK null 

Ist 

output 

spec. 
/EXTEND:n LINK /E 
/FILL:n LINK /Z 
/FOREGROUNDI[:stacksize] | LINK /R 

/INCLUDE LINK /I 
/LDA LINK /L 
/LIBRARY:filespec LINK — 
/LINKLIBRARY:filespec LINK — 
/MAP:filespec] LINK 2nd 

output 

file 

spec. 
/PROMPT LINK i 
/ROUND:n LINK /{U 
/RUN LINK, RUN — 
/SLOWLY LINK IS 
/STACK[:n] LINK /M 
/SYMBOLTABLE LINK 3rd 

output 

file 

spec. 
/TOP LINK /H 
/TRANSFER[:n] LINK /T 
/ WIDE I INK iw 

/XM LINK IV 

LOAD — — 

MACRO RK MACRO — 
/ALLOCATE:size — (n] 
/CROSSREFERENCE 
[:type[...:type]] MACRO IC 
/OISABLE:value[...:value] MACRO /‘D 
/ENABLE:value[...:value] MACRO /E 

/LIBRARY MACRO /M 
/LIST{:filespec] MACRO 2nd 

output 

file 

spec. 
/OBJECT|:filespec] MACRO Ist 

output 

file 
spec 

(continued on next page) 
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Table B—1: Monitor Command/System Utility Program 
Equivalents (Cont.) 

Monitor System Utility 

Command _| Option Program Option 

MACRO 
/NOOBJECT MACRO null 

Ist 

output 

spec. 

/SHOW:value MACRO /L 
/NOSHOW: value MACRO IN 

PRINT _ _ 

/COPIES:n PIP, QUEMAN IK 
/DELETE PIP, QUEMAN /D 
/FLAGPAGE QUEMAN /H 
/NOFLAGPAGE QUEMAN IN 
/LOG PIP IW 
/NOLOG PIP — 
/NAME QUEMAN 1st 

output 

file 

spec. 
/NEWFILES PIP IC 
/PRINTER PIP LP: as 

Ist 

output 

spec. 
/PROMPT QUEMAN it 
/QUERY PIP /Q 
‘WAIT PIP /E 

R — _ 

REENTER — —_— 

REMOVE — _— 

RENAME PIP — 
/LOG PIP IW 
/NOLOG PIP — 
/NEWFILES PIP IC 
/PROTECTION PIP /F 
/NOPROTECTION PIP IZ, 
/QUERY PIP /Q 
/REPLACE PIP — 
/NOREPLACE PIP /N 
/SETDATE PIP /T 
/SYSTEM PIP IY 
/WAIT PIP /E 

RESET — — 

RESUME —_ _ 

RUN —_ —_ 

SAVE _ _ 

SET _ _ 

(continued on next page) 
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Table B-1: Monitor Command/System Utility Program 

Equivalents (Cont.) 

Monitor System Utility 
Command _| Option Program Option 

SHOW ALL RESORC /A 
CONFIGURATION RESORC IZ 
DEVICES RESORC /D 
ERRORS ERROUT — 

/ALL ERROUT /A 
/FILE:filespec ERROUT input 

. file 

spec. 
/FROM{:date] ERROUT /F 
/OUTPUT-filespec ERROUT 1st 

output 

file 
spec. 

/PRINTER ERROUT LP: as 
1st 

output 

spec. 
/SUMMARY ERROUT /S 
/TERMINAL ERROUT TT: as 

ist 

output 

spec. 
/TO[:date] ERROUT /T 

QUEUE QUEMAN /L 
TERMINALS RESORC /T 
JOBS RESORC IJ 

SQUEEZE DUP /S 
/OUTPUT:filespec DUP 1st 

output 

file 
spec. 

/QUERY DUP — 
/NOQUERY DUP IY 
/WAIT DUP /W 

SRUN 

/BUFFER:n — — 

/LEVEL:n — — 

/NAME:logical-jobname — — 
/PAUSE — — 
/TERMINAL:n — — 

START _ __ 

SUSPEND — — 

TIME _ _ 

B-12 
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Table B-1: Monitor Command/System Utility Program 
Equivalents (Cont.) 

Monitor System Utility 

Command _| Option Program Option 

TYPE —_ _ 

/COPIES:n PIP IK 
/DELETE PIP /D 
/LOG PIP [W 
/NOLOG PIP — 
/NEWFILES PIP IC 
/QUERY PIP /Q 
‘WAIT PIP /E 

UNLOAD _ _ 

Table B—2 lists all the system. programs and options with their keyboard 
monitor equivalents. Note that some system program options are 

inaccessible through any keyboard monitor command; each is marked by an 
asterisk. 

In this table: 

@ the first column lists the system program 

@ the second column lists the system program’s option 

@ the third column lists the keyboard monitor command by which the sys- 
tem program is invoked 

e@ the fourth column lists the monitor equivalent of the system program 
option 

Note also that some system programs are accessible through more than one 

keyboard monitor command (for example, DUP is accessed through BOOT, 
COPY, CREATE, DIRECTORY, INITIALIZE, and SQUEEZE). 
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Table B-2 System Program/Monitor Command Equivalents 

System Keyboard Monitor 

Program | Option Command Option 

BINCOM 

/B DIFFERENCES/BINARY (BYTES 

/E:n DIFFERENCES/BINARY /END|:end] 
/H * 
/O DIFFERENCES/BINARY /ALWAYS 
/Q DIFFERENCES/BINARY /QUIET 

/S:in DIFFERENCES/BINARY /STARTI:n] 

DIR 
/A DIRECTORY /ALPHABETIZE 

/B DIRECTORY /BLOCKS 

/Cn DIRECTORY /COLUMNS:n 

/D{:date] DIRECTORY /DATE|:date] 

/E DIRECTORY /END 
/F DIRECTORY /FAST 
IG DIRECTORY /START 

/J{:date] DIRECTORY /SINCE/date] 
/K{:date] | DIRECTORY /BEGIN 
/L ** 
/M DIRECTORY /FREE 
iN DIRECTORY /SUMMARY 

/O DIRECTORY /OCTAL 
/P DIRECTORY iEXCLUDE 
/Q DIRECTORY /DELETED 

/R DIRECTORY /REVERSE 

/S[:xxx] DIRECTORY /SORT|:category] 

/VI:ONL] | DIRECTORY /VOLUMEIDI:ONLY] 

DUMP 
/B DUMP /BYTES 
/Em DUMP /END:block 

IG DUMP (IGNORE 
IN DUMP /NOASCII 

/Om DUMP /ONLY:block 

‘Sin DUMP (START: block 
/T DUMP /FOREIGN 
‘W DUMP /WORDS 

IX DUMP /RAD50 

DUP 
/BI:RET] | INITIALIZE /BADBLOCKS|:RET] 

IC CREATE 
/D INITIALIZE /RESTORE 

/En COPY, CREATE /END:n 

/F COPY, DIRECTORY /FILES 
/Gmn COPY, CREATE /START:n 

/H * 

i COPY (DEVICE 
/K DIRECTORY /BADBLOCKS 

/N:n INITIALIZE /SEGMENTS:n 

/O BOOT 
/Q BOOT /FOREIGN 

ARERET) | INITIALIZE /REPLAUEI:RETAIN | 

(continued on next page) 



Table B—-2: System Monitor Command Equivalents (Cont.) 

System Keyboard Monitor 
Program | Option Command Option 

DUP 

IS SQUEEZE 

/T:n CREATE /EXTENSION:n 

/UL:xx] COPY /BOOT|:val] 

/V[:ONL] | INITIALIZE /VOLUMEID[:ONLY] 

IW INITIALIZE, COPY, 

SQUEEZE, BOOT WAIT 
[X * 

IY COPY, INITIALIZE, 

SQUEEZE /NOQUERY 

/Z{:n] INITIALIZE 

ERROUT 

/A SHOW ERRORS /ALL 

/F:date SHOW ERRORS /FROM| :date] 
IS SHOW ERRORS /SUMMARY 

/T:date SHOW ERRORS /TO[:date] 

FILEX 

/A COPY /ASCII 

/D DELETE 

/F DIRECTORY /FAST 

/T COPY AIMAGE 

/L DIRECTORY 

/P COPY /PACKED 

IS COPY /DOS 

/T COPY ‘TOPS 

/U[:n.] COPY AINTERCHANGE|:size] 

1Y¥ INITIALIZE /NOQUERY 

/Z, INITIALIZE 

FORMAT 

/P:n FORMAT /PATTERN:n 

IS FORMAT /SINGLEDENSITY 

/V[:ONL] | FORMAT /VERIFY[:ONLY] 

[W FORMAT (WAIT 

IY FORMAT /INOQUERY 

LIBR 

iA * 

IC LIBRARY /PROMPT 

/D LIBRARY /DELETE 

/E LIBRARY /EXTRACT 

IG LIBRARY /REMOVE 

IN * 

/P * 

/R LIBRARY /REPLACE 

/U LIBRARY (UPDATE 

IW * 

1X * 

i * 

(continued on next page) 
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Table B—-2: System Monitor Command Equivalents (Cont.) 

System Keyboard Monitor 

Program | Option Command Option 

LINK 
/A LINK /ALPHABETIZE 

/Bn LINK /BOTTOM:n 

IC LINK /PROMPT 
/En LINK /EXTEND:n 

/F * 
IG * 
/H:n LINK /TOP 

[I LINK INCLUDE 

/K:n * 

/L LINK /LDA 

/M[:nj LINK /STACK[:n] 
/On * 
/P:n * 

/Q * 
/Ron]} LINK /FOREGROUNDI[:STACKSIZE] 

IS LINK SLOWLY 
/T[:n] LINK /TRANSFER[:n] 

/U:n LINK /ROUND:n 

/V:n{:m] LINK /XM 

[W LINK ‘WIDE 
IX LINK /NOBITMAP 
/Ym LINK /BOUNDARY:value 

/Z:n LINK /FILL:n 
1 * 

MACRO 
/C:arg MACRO /CROSSREFERENCE 

[:typel...:type]] 

/D:arg MACRO /DISABLEI:value[...:value]] 

/E:arg MACRO /ENABLE[:valuef[...:value]] 

/L:arg MACRO /SHOW:value 

/M MACRO /LIBRARY 

/N:arg MACRO /NOSHOW:value 

/P:arg MACRO /PASS:1 

ODT Not accessible through keyboard monitor commands 

PAT Not accessible through keyboard monit mmands 

PATCH Not accessible through keyboard monitor commands 

PIP 
/A COPY 
/B COPY /BINARY 
IC COPY, DELETE, PRINT 

RENAME, TYPE /NEWFILES 
D PRINT, TYPE (DELETE 
/E COPY, DELETE, PRINT, 

RENAME, TYPE ‘WAIT 
/F RENAME /PROTECTION 

IG COPY AIGNORE 

/K:n PRINT, TYPE (COPIES: n 
/M:n COPY, DELETE /POSITION:n 
IN COPY, RENAME /NOREPLACE 

B-16 
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Table B-2: System Monitor Command Equivalents (Cont.) 

System Keyboard Monitor 

Program | Option Command Option 

mu /0 COPY /PREDELETE 
/P COPY, DELETE /EXCLUDE 
/Q COPY, DELETE, PRINT, 

RENAME, TYPE /QUERY 
/R RENAME 
/S COPY ISLOWLY 
/T COPY, RENAME /SETDATE 
[U COPY /CONCATENATE 
W COPY, DELETE, PRINT, 

RENAME, TYPE /LOG 
IY COPY, DELETE, RENAME SYSTEM 
IZ RENAME /NOPROTECTION 

QUEMAN 
/A * 
/D PRINT {DELETE 
/F PRINT /FLAGPAGE 
/A:n PRINT /FLAGPAGE:n 

/K:n PRINT /COPIES:n 
/L SHOW QUEUE 
/M DELETE /ENTRY 
IN | PRINT /NOFLAGPAGE 
/P | OK 

/R * 
/S * 
I PRINT /PROMPT 

RESORC 
/A SHOW ALL 
IC * 
/D SHOW DEVICES 
/H * 
iJ SHOW JOBS 
/L SHOW 
/M * 
/O * 
/T SHOW TERMINALS 
IZ SHOW CONFIGURATION 

SIPP Not accessible through keyboard monitor commands 

SLP Not accessible through keyboard moniter commands 

SRCCOM 
[A 

/B 

/C 

/D 

/F 

/Lin 

/P 

/S 

/T 

{V:i:d 

DIFFERENCES 
DIFFERENCES 
DIFFERENCES 
DIFFERENCES 
DIFFERENCES 
DIFFERENCES 
DIFFERENCES 
DIFFERENCES 
DIFFERENCES 
A 

/AUDITTRAIL 

/BLANKLINES 

/NOCOMMENTS 

/CHANGEBAR 

/FORMFEED 

/MATCH:n 

/SLP 

/NOSPACES 

/NOTRIM 

B-17





INDEX 

/A option, 

DIR, 9-3 
LIBR, 12-3 
LINK, 11-40 

PIP, 7-11 
QUEMAN, 20-4 
RESORC, 17-2 
SRCCOM, 15-7 

Abbreviating keyboard commands, 
4-5 

ABS, 
p-sect attribute, 11-4 

- ABS., 11-3, 11-6 
Absolute base address, 

specifying, 11-46 
Absolute block parameters 

information (table), 11-15 

Absolute section, 11-3, 11-6, 

See Also . ABS. 
Access-~-code, 11-4 

Accessing general registers, 
ODT, 21-9 

Accessing internal registers, 
ODT, 21-10 

Adding a subroutine to a module, 
23-6 

Address space, 

physical, 11-28 
program virtual (figure), 11-28 
virtual, 11-27 
virtual and physical (figure), 

11-30, 11-32 
Adjusting LINK library buffer 

size, 11-42 

Advance command (A), 

EDIT, 5-20 
ALL option, 

SHOW, 4-161 
Alloc-code, 11-4, 11-5 

/ALLOCATE option, 
COMPILE, 4-26 
COPY, 4-33 
CREATE, 4-44 
DIBOL, 4-52 

DIFFERENCES, 4-56 
DIRECTORY, 4-64 
DUMP, 4-74 
EDIT, 4-80 
EXECUTE, 4-83 
FORTRAN, 4-93 
LIBRARY, 4-114 

/ALLOCATE option, (Cont) 

LINK, 4-120 
MACRO, 4-128 

/ALPHABETIZE option, 
COMPILE, 4-26 

DIBOL, 4-52 

DIRECTORY, 4-64 

EXECUTE, 4-83 

LINK, 4-120 
Altering or examining program 

contents, 21-1 

/ALWAYS option, 
DIFFERENCES, 4-56 

Analysis, 
error logging report, 19-6 

APL keyboard command, 4-17 
Arguments for /E and /D options 

(table), 10-7 
Arguments for /L and /N options 

(table), 10-5 
ASCII file format, 3-2 

ASCII mode, 

copying files in, 7-1l 
/ASCII option, 

COPY, 4-33 

DUMP, 4-74 
ASCII terminators (table), 21-20 

ASCII text, 

changing while debugging, 21-20 
ASCII values, 

displaying with SIPP, 22-7 
ASECT directive, 11-16 

-ASECT MACRO-11 directive, 11-3 

Assembler, 

MAC8K, 10-13 
MACRO-11, 1-8 

using, 2-1 
Assembling files, 4-82, 4-86, 

4-128 
Assembly language, 

See MACRO-11 assembly 
language 

Assembly listing, 
sample (figure), 10-6 

Assembly pass option, 10-13 

ASSIGN keyboard command, 4-18 

Assigning a job name for queued 
files, 4-135 

Assigning a terminal to a 
foreground job, 4-100 

Assigning a terminal to a system 
job, 4-170 

Assigning logical names to 
devices, 4-18 
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INDEX 

Audit trail, 

specifying, 4-57, 15-7 
/AUDITTRAIL option, 

DIFFERENCES, 4-57 

B keyboard command, 4-20 
/B option, 

DIR, 9-4 
DUP, 8-16 
LINK, 11-40 

PIP, 7-1ll 
Back-arrow key, 

ODT, 21-8 
Background job, 

directing control to, 3-7 
virtual, 4-137 

Backing up through files, 
SIPP, 22-6 

Backing up to a previous prompt, 
SIPP, 22-11 

Bad blocks, 
covering, 4-108, 8-16 

eliminating, 4-90, 18-1 

finding locations of, 4-64, 8-7 
replacing, 4-108, 8-15 

scanning, 4-107, 8-6 

Bad sector error, 4-35 

/BADBLOCKS option, 
DIRECTORY, 4-64 

INITIALIZE, 4-107 

Banner pages, 
printing for job, 4-134, 20-5 
Setting default number of, 20-6 

suppressing printing of, 4-134, 
20-6 

Base, 

setting, 4-20 
Base address, 

specifying absolute, 11-46 
Base keyboard command, 4-20 
Base-line monitor, See BL monitor 

SBASIC command, 
BATCH, A-12 

BASIC keyboard command, 4-21 

BATCH, 1-8 

communicating with RT-1ll, A-35 
creating RT-1l mode programs, 

A-35 
differences between RT-1ll and 

RSX-11D, A-50 

differences between RT-1l and 

RSX-11D (table), A-50 
hardware and software 

requirements, A-1 
loading, A-42 
RT-11 mode, A-34 

RT-11 mode examples, A-40 

running, A-44, A-1l 

BATCH character explanation 
(table), A-8 

BATCH character set, A-8 
BATCH command, 

SBASIC, A-12 

SCALL, A-13 
SCHAIN, A-14 
SCOPY, A-14 

SCREATE, A-15 

SDATA, A-16 

SDELETE, A-18 
SDIRECTORY, A-18 

SDISMOUNT, A-18 

SEOD, A~-19 
SEOJ, A-20 
SFORTRAN, A-20 
SJOB, A-22 
SLIBRARY, A-23 
SLINK, A-24 
SMACRO, A-~26 
SMESSAGE, A-28 
SMOUNT, A-29 
SPRINT, A-31 
SRT11, A-31 
SRUN, A-31 
SSEQUENCE, A-32 

BATCH command field options, A-3 
BATCH command field options 

(table), A-3 

BATCH command fields, A-2 
BATCH command names, A-2 
BATCH commands, A-1ll 

BATCH commands (table), A-1l 

BATCH comment fields, A-7 
BATCH control statement format, 

A-2 
BATCH file specifications, A-6 
BATCH file types (table), A-6 
BATCH ‘jobs, 

communicating with, A-47 
BATCH operating procedures, A-42 
BATCH programs, 

creating on punched cards, A-41l 
BATCH rules and conventions, A-10 
BATCH specification field 

options, A-7 

BATCH specification fields, A-5 
BATCH streams, 

running SIPP from, 22-17 
Sample, A-32 

BATCH temporary files, A-9 
BATCH wild card construction, A-6 
/BEFORE option, 

DIRECTORY, 4-64 

/BEGIN option, 
DIRECTORY, 4-64 

Beginning command (B), 

EDIT, 5-20 
Binary file comparison program, 

See BINCOM 
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Binary mode, 
copying files in, 4-33, 7-11 

Binary number, 

format of 12-bit (figure), 
4-149 

Binary object file format, 3-2 
/BINARY option, 

COPY, 4-33 

DIFFERENCES, 4-57 
RTWUMAM 17 121 
DLILNGCUP! 2s a fe LOTS 

BINCOM examples, 16-4 

BINCOM options, 16-2 
BINCOM options (table), 16-2 

BINCOM output format, 16-3 

Bit map, 
inhibiting, 11-49 

Bit patterns, 

selecting FORMAT verification, 
4-91, 18-3 

/BITMAP option, 
LINK, 4-120 

BL monitor, 1-3 
memory requirement, 1-3 

Blank p-sect, 11-5, 11-6 
Blank p-sect size, 11-6 
/BLANKLINES option, 

DIFFERENCES, 4-58 
/BLOCKS option, 

DIRECTORY, 4-65 

Boot blocks 
copying, 4-34, 8-11 

BOOT keyboard command , 4-22 
/BOOT option, 

COPY, 4-34 
Bootable devices, 

list of, 4-22, 8-8 
Bootable volume, 

creating, 4-34, 8-8 

INDEX 

Bytes, 
advancing in with SIPP, 22-6 

/BYTES option, 
DIFFERENCES, 4-58 
DUMP, 4-74 

C 
/C option, 

LIBR, 12-4 

LINK, 11-41 
PIP, 7-11 
RESORC, 17-2 

/C option arguments (table), 
10-10 

Cache memory error report, 

sample (figure), 19-8 
Calculating offsets, 

ODT, 21-17 
Calculating space for a 

foreground job, 4-99 
SCALL command, 

BATCH, A-13 

Callable subprograms, 

SYSLIB-FORTRAN, 1-11 

Calling BINCOM, 16-1 
Calling DIR, 9-1 

Calling DUMP, 13-1 
Calling DUP, 8-1 
Calling EDIT, 5-1 

Calling FILEX, 14-2 

Calling FORMAT, 18-1 
Calling LIBR, 12-1 

Calling LINK, 11-7 

Calling ODT, 21-1 
Calling PAT, 23-1 
Calling PATCH, 25-1 
Calling PIP, 7-1 

Bootstrapping a device, 4-22, 8-8 
Bootstrapping a different 

monitor, 4-22, 8-8 
Bootstrapping a foreign volume, 

4-23, 8-9 
Bootstrapping a non-RT-1ll v0o4 

volume, 4-23, 8-9 

/BOTTOM option, 

Calling QUEMAN, 20-2 
Calling QUEUE, 20-1 
Calling RESORC, 17-1 
Calling SIPP, 22-1 
Calling SLP, 24-1 
Calling SRCCOM, 15-1 
Calling the Error Logger, 19-3 
Calling the MACRO-11 assembie, 

EXECUTE, 4-83 10-1 
LINK, 4-120 Calling the Queue Package, 20-1 

/BOUNDARY option, Card, 

LINK, 4-121 EOF (figure), A-42 
Breakpoints, 

ODT, 21-11, 21-22 
/BRIEF option, 

DIRECTORY, 4-65 

BSE, See Bad sector error 

/BUFFER option, 

FRUN, 4-99 
SRUN, 4-169 

Card reader device conditions, 
setting, 4-150 

Cassette, 

using, 4-38, 4-50, 7-4 
Cassette device conditions, 

setting, 4-150 
Categories, 

Sort (table), 4-69 
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SCHAIN command, 
BATCH, A-14 

Change command (C), 
EDIT, 5-28 

Change command arguments (table), 
5-29 

/CHANGEBAR option, 
DIFFERENCES, 4-58 

Changebars and bullets, 

inserting in a file comparison, 
4-58, 15-6 

Changing amount of space 
allocated for library routine 
list, 11-46 

Changing ASCII text while 
debugging, 21-20 

Changing locations, 
ODT, 21-7 
PATCH, 25-4 

Changing monitors, 4-22, 8-8 

Changing the number of directory 
segments, 4-110, 8-14 

Changing volume identification, 
8-12, 8-15 

Changing volumes during an 
operation, 4-23, 4-41, 4-51, 

4-72, 4-92, 4-110, 4-136, 
4-142, 7-16, 8-13 

Character explantion, 

BATCH (table), A-8 

Character set, 

BATCH, A-8 

Characters, 

prompting (table), 6-3 
Checksun, 

PATCH, 25-2 
SIPP, 22-15 

Circumflex key, 

ODT, 21-8 

Clearing a device directory, 
4-107, 8-14 

CLOSE keyboard command, 4-24 
Closing and opening files, 5-12 
Closing locations, 

ODT, 21-7 
Closing output files, 4-24 

Code modifications, 

completing with SIPP, 22-12 
/CODE option, 

COMPILE, 4-26 

EXECUTE, 4-83 

FORTRAN, 4-94 
Codes, 

FORTRAN listing (table), 4-96 

FORTRAN optimization (table), 
4-96 

/COLUMNS option, 
DIRECTORY, 4-65 

Combining library option 
functions, 12-12 

Combining low memory and extended 
memory overlays, 11-34 

Command, 

Edit Backup, 5-13 

Edit Read, 5-12 

Edit Write, 5-13 

End File, 5-14 

syntax of keyboard, 4-1 
Command string, 

continuing (QUEMAN), 20-10 
Command arguments, 

EDIT, 5-5 

EDIT change (table), 5-29 
list (table), 5-24 

write (table), 5-17 

Command categories, 
EDIT (table), 5-4 

Command fields, 

BATCH, A-2 

Command file, 

creating a SLP, 24-4 
Command file operators, 

SLP (table), 24-4 
Command files, 

See Indirect command files 
indirect, 4-9 

Command names, 

BATCH, A-2 

Command properties, 

EDIT, 5-7 

Command repitition, 

EDIT, 5-9 

Command string, 

continuing (LIBR), 12-4 
continuing (LINK), 11-41 
EDIT, 5-6 

Command string interpreter, 
See CSI 

Command structure, 

EDIT, 5-3 
Commands, 

See Also Keyboard commands 

BATCH, A-1ll 

BATCH (table), A-1l 

EDIT editing, 5-12 
EDIT utility, 5-30 

immediate mode (table), 5-37 

ODT single-instruction mode 
(table), 21-14 

PATCH, 25-2 

PATCH (table), 25-3 

SIPP, 22-4 
SIPP (table), 22-4 

Commands and functions, 
ODT, 21-6 

Commands supporting wildcards 
(table), 4-8 

Comment fields, 

BATCH, A~-7 
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/COMMENTS option, 
DIFFERENCES, 4-58 

COMMON, 
PADMNAR vwalANW 
PUNRLARAN YLoY 

Communicating with 
A-47 

Communicating with RT-1l, 

BATCH, A-35 

Communication, 

system, II-1 
Communication links, 

between modules, 11-6 

Comparing two files, 4-56, 15-1, 

16-1 
Comparison program, 

binary, See BINCOM 
source, See SRCCOM 

COMPILE keyboard command, 4-25 

Compiling files, 4-25, 4-82 
Compiling FORTRAN IV programs, 

4-93 
Complete listing, 

system resources, 4-161, 17-2 

Completing code modifications, 
SIPP, 22-12 

Complex keyboard commands, 1-9 

Components, 
hardware (table), 1-2 

system hardware, 1-1 

system software, 1-2 
Compressing a device, 4-167, 

8-9 

CON, 
p-sect attribute, 11-4 

/CONCATENATE option, 

COPY, 4-35 
Concatenating files, 4-35, 7-13 

CONFIGURATION option, 
SHOW, 4-161 

Configuration parameters, 
setting system, 4-149 

Confirmation message, 
suppressing, 4-40, 4-51, 4-91, 

4-108, 4-168, 8-13, 18-5 
Constant register, 

ODT, 21-16 
Contents of queue, 

listing, 4-165, 20-5 

Continuing a command string, 
(LIBR), 12-4 
(QUEMAN), 20-10 
(LINK), 11-41 

Control characters, 

PATCH (table), 25-5 
Control commands, 

See CTRL commands 
Control statement format, 

BATCH, A-2 
Controlling program execution 

while debugging, 21-12 

INDEX 

Conventions, 

system, 3-1 

Conventions and rules, 
PAMAr A171 
DALI, ATLY 

Copies, 
generating copies of files, 

4-133, 7-12 
printing multiple, 20-5 

/COPIES option, 
PRINT, 4-133 
TYPE, 4-174 

SCOPY command, 
BATCH, A-14 

COPY keyboard command, 4-32 
Copying a device, 4-35, 8-5 
Copying a device to a file, 8-5 
Copying a file to a device, 8-5 
Copying boot blocks, 4-34, 8-ll 

Copying devices, 8-5 | 
Copying files, 4-32, 7-1 

block by block, 4-41 
block-by-block, 7-13 
entering current date while, 

4-41, 7-13 
except those specified, 7-13 
except those specified , 4-36 
in ASCII mode, 7-11 

in binary mode, 4-33, 7-11 

in image mode, 7-10 
of the current date, 4-37, 7-11 

system, 4-41, 7-13 

to magtape or cassette, 4-38 

with a diskette system, 4-42, 

7-17 
with a single volume system, 

4-42, 7-16 
Copying system files, 4-41, 7-13 

Copying volumes, 8-5 

Correction file, 

PAT, 23-4 
Covering bad blocks, 4-108, 8-16 

SCREATE command, 
BATCH, A-15 

CREATE keyboard command, 4-44 

/CREATE option, 
EDIT, 4-80 
LIBRARY, 4-114 

Creating a bootable volume, 4-34, 

8-11 
Creating a Macro library, 4-115, 

12-14 

Creating a patch command file, 
4-56, 15-7, 16-5, 22-1 

Creating a patch for a memory 
image file, 4-56, 16-5 

Creating a patch for a source 
file, 4-56, 15-7, 24-4 

Creating a scratch region in 
extended memory, 4-125, 11-49 

Creating a SLP command file, 15-7 
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Creating a system volume, 8-11 

Creating an LDA file, 11-44 
Creating an overlay structure, 

11-18 . 
Creating BATCH programs on 

punched cards, A-4l 

Creating files, 4-79, 8-3 
Creating indirect command files, 

4-9 
Creating library files, 4-113, 

12-4 
Creating multiple definition 

libraries, 12-10 

Creating RT-11 mode BATCH 
programs, A-35 

Cross-reference sections (table), 

4-129 
Cross-reference table, 

obtaining a, 10-9 
Cross-reference table (figure), 

10-12 
Cross~-reference table files, 

handling, 10-10 

Cross-reference table generation 
option, 10-9 

/CROSSREFERENCE option, 

COMPILE, 4-26 
DIBOL, 4-52 
EXECUTE, 4-84 

MACRO, 4-128 
eCSECT MACRO-11 directive, 11-4, 

11-5 
CSI, 6-1 
CSI prompting characters, 6-3 

CSI syntax, 6-1 

CTRL commands, 3-6 

CTRL/A, 3-7 

CTRL/B, 3-7 

CTRL/C, 3-7, 5-3 

CTRL/E, 3-7 

CTRL/F, 3-7 

CTRL/O, 3-7, 5-3 

CTRL/Q, 3-8 

CTRL/S, 3-8 

CTRL/U, 3-8 , 5-3 
CTRL/X, 3-8, 5-3 

CTRL/Y, 22-12 
CTRL/Z, 3-8, 22-11 
Current location pointer, 5-7 
Current monitor, 

resource listing, 4-161, 17-6 
Cycle, 

program development (figure), 

2-3 

D 

D, 
p-sect attribute, 11-4 

D keyboard command, 4-46 

/D option, 
DIR, 9-4 

DUP, 8-16 
LIBR, 12-6 
PIP, 7-14 
QUEMAN, 20-4 
RESORC, 17-3 

SRCCOM, 15-6 
SDATA command, 

BATCH, A-16 

Data formats, 3-2 

Data p-sect, 11-5 

Date, 

inspecting system, 4-47 
setting system, 4-47 

DATE keyboard command, 4-47 
/DATE option, 

DIRECTORY, 4-66 

DEASSIGN keyboard command, 4-48 
/DEBUG option, 

EXECUTE, 4-84 

LINK, 4-121 
Debugger, 

using, 2-2 
Debugging technique, 

on-line, See ODT 

DECsystem-10, 

transferring files to RT-1l 
from, 14-8 

DECtape II device conditions, 

setting, 4-150 
DECtapes, 

deleting files from DOS/BATCH, 
14-10 

Default directory sizes (table), 
4-110, 8-15 

Default file specification values 
(table), 10-3 

Default formatting, 4-90, 18-3 

Defaults, 

linker (table), 11-8 

wildcard (table), 4-8 

SDELETE command, 
BATCH, A-18 

Delete command (D), 

EDIT, 5-26 

DELETE key, 3-8 

DELETE keyboard command, 4-49 

/DELETE option, 
LIBRARY, 4-114 

PRINT, 4-133 

TYPE, 4-174 
Deleted files, 

recovering, 4-44, 8-4 

/DELETED option, 
DIRECTORY, 4-66 

Deleting current input line, 3-8 

Deleting files, 4-49, 7-14 

from DOS/BATCH DECtapes, 14-10 
from interchange diskettes, 

14-10 
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Deleting global symbols from a 
library directory, 12-7 

Deleting input files after 
printing, 20-5 

Deleting modules from a library, 
12-6 

Deleting QUFILE.TMP, 20-6 
Deleting system files, 4-51 
Deletion, 

enabling files fo 
protecting files 

7-15 
Deposit keyboard command, 4-46 
Depositing a value, 4-46 
Description, 

sample load map (table), 11-17 

Description of sample load map 
(table), 11-37 

Development cycle, 
program (figure), 2-3 

Device, See Also Volume 

Device assignments, 
resource listing, 4-163, 17-5 

Device directory, 
See Also Directory 

clearing, 4-107 
Device handler status, 

resource listing, 4-161, 17-3 
Device handlers, 1-5 

loading, 4-126 
unloading, 4-176 

Device identification, 

displaying or changing, 4-72, 
8-12 

Device names, 

permanent (table), 3-3 

physical (table), 3-3 
/DEVICE option, 

COPY, 4-35 
Device structures, 3-5 
Device structures (table), 3-6 

Device utility program, See DUP 
Devices, See Also Volume 

bootstrapping, 4-22, 8-8 
compressing, 4-167, 8-9 
copying, 4-35, 8-5 
creating bootable, 4-34, 8-8, 

8-11 
directory-structured, 3-5 
dumping, 4-73, 13-1 
examining and modifying, 22-1 
file-structured, 3-5 
FILEX supported (table), 14-1 
formatting, 4-90, 18-1 

installing, 4-112 
list of bootable, 4-22, 8-8 
maintaining, 8-1 
random-access, 3-5 
sequential-access, 3-5 

Devices, (Cont) 

SET conditions and 
modifications (table), 4-150 

squeezing, 4-167, 8-9 
Storage error report, 19-6 

supported by FILEX, 14-1 

DEVICES option, 
SHOW, 4-163 

/DIAGNOSE option, 
NWI Lisks pg St 4 

EXECUTE, 4-84 
FORTRAN, 4-94 

Dialogue, 
SIPP, 22-3 

DIBOL keyboard command, 4-52 

/DIBOL option, 
COMPILE, 4-27 

EXECUTE, 4-84 

Differences between RT-11 BATCH 
and RSX-11D BATCH, A-50 

Differences between RT-11 BATCH 
and RSX-11D BATCH (table), 

A-50 
DIFFERENCES keyboard command, 

4-56 
DIR, 1-6, 9-1 

calling, 9-1 

DIR options, 9-2 

DIR options (table), 9-2 
Directing control to background 

job, 3-7 
Directing control to foreground 

job, 3-7 
Directing control to system job, 

3-8 
Directive summary, 

~DSABL and .ENABL (table), 

4-129 
Directives, 

BATCH run-time handler operator 
(table), A-48 

Directory, 
default sizes (table), 8-15 

SDIRECTORY command, 

BATCH, A-18 

DIRECTORY keyboard command, 4-62 
Directory listing, 

a summary, 9-7 
all but files specified, 9-8 
alphabetically, 4-64, 9-3 
beginning with specified file, 

4-64, 9-5 
block numbers in octal, 9-7 

by category, 4-68, 9-9 

deleted files, 4-66, 9-8 
files created after specified 

date, 4-70, 9-6 

files created before specified 
‘date, 4-64, 9-6 
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Directory listing, (Cont) 
files of a specified date, 

4-66, 9-4 
files' starting block numbers, 

4-65, 9-4 
FILEX, 14-9 
in reverse, 4-70, 9-9 
library file, 12-10 
obtaining, 4-62 

on a line printer, 4-70 
on line printer, 9-6 

only file names and types, 
4- -65, 9-5 

setting number of c 

listing, 4-65, 9- 
unused areas, 4-67, 9-7 

used and unused areas, 4-67, 

9-5 
volume identification, 4-72, 

9-10 
Directory program, See DIR 
Directory segments, 

changing the number of, 4-110, 

8-14 
Directory sizes, 

defauit (table), 4-110 

Directory-structured volumes, 3-5 
/DISABLE option, 

COMPILE, 4-27 
EXECUTE, 4-84 
MACRO, 4-129 

Diskette, 
formatting in single-density 

mode, 4-91, 18-5 

Diskette system, 

copying files with, 4-41, 7-17 
SDISMOUNT command, 

BATCH, A-18 
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Display hardware, 
using, 4-103 

Display screen values (table), 
4-109 

Displaying ASCII values with 
SIPP, 22-7 

Displaying Radix-50 values with 
SIPP, 22-8 

Displaying system time, 4-173 
Displaying volume identification, 

4-72, 8-12 
Documentation, 

RT~11 software, 1-9 

/DOS option, 
COPY, 4-36 
DELETE, 4-49 

DIRECTORY, 4-66 

INITIALIZE, 4-108 

DOS/BATCH and RT-1l, 

transferring files between, 
14-3 

DOS/BATCH DECtapes, 
deleting files from, 14-10 

-DSABL and .~ENABL MACRO-11 

directive summary (table), 

4-129 
Dummy file name, 8-4 
DUMP, 1-6, 13-1 

calling, 13-1 
DUMP examples, 13-2 

DUMP keyboard command, 4-73 

DUMP options, 13-1 
DUMP options (table), 13-1 
Dump program, See DUMP 

Dumping devices and files, 4-73 
DUP, 1-6, 8-1 

calling, 8-l 

DUP options, 8-1 
DUP options (table), 8-2 

DUP options and categories 
(table), 8-2 

E 

E keyboard command, 4-78 
7E option, 

DIR, 9-5 

LIBR, 12-6 
LINK, 11-41 

PIP, 7-16 
EDIT, 1-5, 4-79, 5-1 

calling, 5-1 

modes of operation, 5-1 

Edit Backup command, 5-1 
EDIT command arguments 

. 
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5-4 

EDIT command properties, 5-7 

EDIT command repitition, 5-9 
EDIT command string, 5-6 

EDIT command structure, 5-3 

EDIT commands and file status 

(table), 5-15 

EDIT display editor, 5-34 
EDIT editing commands, 

See Editing commands 
EDIT error conditions, 5-39 

EDIT example, 5-38 
EDIT key commands (table), 5-2 

EDIT keyboard command, 4-79 

Edit Lower command (EL), 
EDIT, 5-34 

EDIT memory usage, 5-10 

Edit Read command, 5-12 
Edit Upper command (EU), 

EDIT, 5-34 

Edit Version command (EV), 

EDIT, 5-33 
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Edit Write command, 5-13 

Editing text files, 4-79 
Editing commands, 

EDIT, 5-12 

Editing text files, 1-5 
Editor, 

EDIT, 1-5, 4-79, 4-151, 5-1 
K52, 1-5, 4-79, 4-81, 4-151 
KED, 1-5, 4-79, 4-81, 4-151 
keypad, See KED orf K52 

setting default, 4-151 
TECO, 4-151 
using, 2-1 

Effective address search, 

ODT, 21-15 
EL, 19-2 
EL.REL, 19-2 

EL.SYS, 19-2 
Eliminating bad blocks, 4-90, 

18-1 

ELINIT, 19-2 
using, 19-4 

-ENABL GBL MACRO-11 directive, 

11-6 
/7ENABLE option, 

COMPILE, 4-27 

EXECUTE, 4-84 
MACRO, 4-129 

Enabling files for deletion, 
4-141, 7-15 

Enabling special .SETTOP and 
»LIMIT features, 4-125, 11-49 

End File command, 5-14 

/END option, 
COPY, 4-36 
DIFFERENCES, 4-58 

DIRECTORY, 4-57 

DUMP, 4-74 
Entering ASCII values, 

SIPP, 22-7 
Entering octal values, 

SIPP, 22-7 
Entering Radix-50 values, 

SIPP, 22-8 
/ENTRY option, 

DELETE, 4-49 

Entry point, 11-6 

SEOD command, 
BATCH, A~-19 

EOF card (figure), A-42 

SEOJ command, 
BATCH, A-20 

ERRLOG .DAT, 19-2 

Error, 
bad sector, 4-35 

Error abort level, 
setting indirect command file, 

4-151 
Error codes, 

MACRO-11, 10-14 
MACRO-11 (table), 10-14 

INDEX 

Error conditions, 

EDIT, 5-39 
Error detection, 

ODT, 21-26 
Error Logger, 1-7, 19-1 

calling, 19-3 

Error Logging, 19-1 
Error logging report analysis, 

19-6 
Error Logging subsystem, 19-2 

Error logging subsystem (figure), 
19-3 

Error logging uses, 19-1 
Error report, 

analysis of memory parity 
(table), 19-8 

analysis of sample storage 
device (table), 19-7 

memory, 19-8 
sample cache memory (figure), 

19-8 
sample memory parity (figure), 

19-8 
sample report file environment 

and error count (figure), 
19-10 

sample storage device (figure), 

19-7 
sample summary for device 

statistics (figure), 19-9 

sample summary for memory 

Statistics (figure), 19-10 
storage device, 19-6 
Summary, 19-9 

Errors during file copy, 
ignoring input, 7-12 

ERRORS option, 

SHOW, 4-164 
ERROUT, 19-2 

using, 19-5 
-EVEN MACRO-11 directive, 11-5 
Examining and modifying devices, 

22-1 
Examining and modifying save 

image files, See SIPP 
Examining locations in a file, 

PATCH, 25-4 
Examining memory locations, 4-78 
Examining or altering program 

contents, 21-1 

Examples, 
BATCH RT-11l mode, A-40 

BINCOM, 16-4 
creating an extended memory 

overlay structure, 11-31 
DUMP, 13-2 

PATCH, 25-8 
SLP, 24-3 
specifying low memory overlay 

Structure, 11-44 
updating object modules, 23-5 
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Exchange command (X), 

EDIT, 5-30 
Exchange command arguments, 

EDIT (table), 5-30 

/EXCLUDE option, 
COPY, 4-36 
DELETE, 4-50 

DIRECTORY, 4-67 

EXECUTE keyboard command, 4-82 

Execute macro command (EM), 

EDIT, 5-33 
/EXECUTE option, 

EDIT, 4-81 

EXECUTE, 4-84 

LINK, 4-121 
Executing a system job, 4-169 
Executing background virtual 

jobs, 4-137 
Executing foreground jobs, 4-99 
Executing indirect command files, 

4-12 
Executing virtual .SAV files, 

4-99 
Executing virtual foreground 

jobs, 4-99 
Exit command (EX), 

EDIT, 5-18 

Exiting from PATCH, 25-4 

/EXTEND option, 
COMPILE, 4-27 

EXECUTE, 4-85 
FORTRAN, 4-94 
LINK, 4-121 

Extended memory, 11-2 

creating a scratch region in, 
4-125, 11-49 

Extended memory and low memory 

overlays, 
memory diagram showing 

(figure), 11-35 
Extended memory monitor, 

See XM monitor 
Extended memory overlay handler 

(figure), 11-38 

Extended memory overlay option, 
11-31 

Extended memory overlay 
structure, 

examples, 11-31 

Extended memory overlays, 11-27 
load map for program with 

(figure), 11-36 
Extended memory partitions that 

contain sharing segments 
(figure), 11-33 

Extending a file, 4-44, 8-10 

Extending files and overiay 
segments with SIPP, 22-12 

Extending p-sect in root, 11-41 

/EXTENSION option, 
CREATE, 4-44 

/EXTRACT option, 

LIBRARY, 4-114 
Extracting modules from a 

library, 4-114, 12-6 

F 

/F option, 

DIR, 9-5 

DUP, 8-7 

LINK, 11-42 
PIP, 7-15 

Factoring file specifications, 
4-3 

/FAST option, 
DIRECTORY, 4-67 

FB monitor, 1-3 

memory requirement, 1-3 
Features, 

special, 

See Also Special features 
File copy operations, 7-1, 

See Copying files 
File exchange program, See FILEX 
File format, 

~-REL image, 3-2 
~SAV image, 3-2 
ASCII, 3-2 
binary object, 3~2 
LDA image, 3-2 

File formats, 14-1 

File name, 

dummy, 8-5 
File names, 3-4 

/FILE option, 
INITIALIZE, 4-108 

File protection, 4-141, 7-15 
File specification syntax, 6-1 
File specification values, 

default (table), 10-3 
File specifications, 

BATCH, A-6 
factoring, 4-3 
keyboard command, 4-3 

File specifications options, 

MACRO (table), 10-4 

File transfer operations, 
See Also Copying files 

File transfers involving magtape 
and cassette, 4-38, 7-4 

File type specifications, 4-5 
File types, 3-4 

BATCH (table), A-6 

standard (table), 3-4 
File-structured devices, 3-5 

Files, 
assembling, 4-82, 4-128, 10-1 
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Files, (Cont) 

assigning a job name for 
queued, 4-135 

comparing two, 4-56, 15-1, 16-1 

compiling, 4-25, 4-82 
concatenating, 4-35, 7-13 

copying, 4-32, 7-1, 7-10 
copying of the current date, 

4-37, 7-11 
copying or transferring, 4-35, 

7-1 
copying system, 4-41, 7-13 
copying with a diskette system, 

4-42, 7-17 
copying with a single volume 

system, 4-42, 7-16 

creating, 4-79, 8-4 

creating a patch for memory 
image, 16-5 

deleting, 4-49, 7-14 
deleting from DOS/BATCH 

DECtapes, 14-10 
deleting from interchange 

diskettes, 14-10 
deleting input after printing, 

20-5 
deleting system, 4-51 
dumping, 4-73, 13-1 
editing, 4-79 
enabling for deletion, 4-141, 

7-15 
extending, 4-44, 8-10 

extending with SIPP, 22-12 
generating copies of, 4-133, 

7-12 
ignoring input errors during 

copy, 4-36, 7-12 
indirect command, 4-9 

load map, 4-119 
loading into memory, 4-102 
logging, 7-15 
oerating on system, 4-142 
opening and closing, 5-12 

operating on system, 4-41, 

4-51, 7-13 
PAT input, 23-4 
patching save image, See SIPP 
patching source, See SLP 

preventing replace during copy, 

4-40, 7-12 
printing, 4-133 
printing multiple copies, 20-5 

protecting from deletion, 

4-141, 7-15 
queuing for subsequent 

printing, 4-133, 20-1 
recovering deleted, 4-44, 8-4 

renaming, 4-140, 7-14 

renaming system, 4-142 

Files, (Cont) 

searching through with SIPP, 
299.0 

symbol definition table, 4-119 
transferring, 4-32, 7-1 
transferring between RT-ll and 

DOS/BATCH, 14-3 
transferring between RT-1ll and 

interchange diskette, 14-5 
transferring to RT-1ll from 

DECsystem-10, 14-8 

typing at terminal, 4-174 
/FILES option, 

COPY, 4-36 
DIRECTORY, 4-67 

FILEX, 1-7, 14-1 
calling, 14-2 

FILEX options, 14-2 
FILEX options (table), 14-3 
FILEX supported devices, 14-1 

FILEX supported devices (table), 
14-1 

/FILL option, 
LINK, 4-122 

Filling unused locations in load 
module, 11-50 

Find command (F), 

EDIT, 5-23 
Finding locations of bad blocks, 

8-7 
/FLAGPAGE option, 

PRINT, 4-134 
Foreground jobs, 

assigning a terminal to 4-100 
calculating space for, 4-99 

directing control to, 3-7 

initiating, 4-99 
linking, 4-122, 11-47 
unloading, 4-176 

/FOREGROUND option, 

LINK, 4-122 
Foreground/background jobs, 

using ODT with, 21-21 
Foreground/background monitor, 

See FB monitor 
Foreground/background terminal 

I/O, 3-8 
/FOREIGN option, 

BOOT, 4-23 

DUMP, 4-74 
FORMAT, 1-7, 18-1 

calling, 18-1 
specifying verification bit 

patterns, 4-91, 18-3 

Format, 
BATCH control statement, A-2 

BINCOM output, 16-3 

ODT printout, 21-6 

SRCCOM output, 15-3 
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FORMAT keyboard command, 4-90 
Format of a 12-bit binary number 

(figure), 4-149 

FORMAT options, 18-2 
FORMAT options (table), 18-2 
Formats, . 

data, 3-2 

Formatting, 

default, 18-3 

Formatting a diskette in 
single-density mode, 4-91, 
18-5 

Formatting volumes, 4-90, 18-1 
/FORMFEED option, 

DIFFERENCES, 4-58 

Forms of ODT relocatable 
expressions (r) (table), 21-5 

SFORTRAN command, 
BATCH, A-20 

FORTRAN IV, 

library modules, 11-11 
FORTRAN keyboard command, 4-93 
FORTRAN library modules, 

linking, 11-42 

FORTRAN listing codes (table), 

4-936 
FORTRAN optimization codes 

(table), 4-96 
/FORTRAN option, 

COMPILE, 4-27 

EXECUTE, 4-85 
FORTRAN programs, 

p-sect ordering for, 11-6 

/FREE option, 
DIRECTORY, 4-67 

FRUN keyboard command, 4-99 
/FULL option, 

DIRECTORY, 4 

Function conti r 
MACRO-1l1, 10 

G 

-6 
-7 a oo ~ 
OL Options, 

-7 

/G option, 

DIR, 9-5 

LIBR, 12-7 
LINK, 11-42 
PIP, 7-12 

GBL, 
p-sect attribute, 11-4 

General registers, 
accessing with ODT, 21-9 

Generating copies of files, 
4-133, 7-12 

Get command (G), 
EDIT, 5-21 

GET keyboard command, 4-102 
Global references, 

resolving, 11-7 
Glohal symbol, 11-2 

Global symbols, 11-6 
deleting from a library 

directory, 12-7 

including all in library's 
directory, 12-3 

including from any library in 
link, 11-43 

listing in alphabetical order, 
11-40 

unresolved, 4-119 
-GLOBL MACRO-11 directive, 11-6 
GT keyboard command, 4-103 
GT OFF keyboard command, 4-103 

GT ON keyboard command, 4-103 
Guidelines for specifying an 

overlay structure, 11-23 

H 
/H option, 

LINK, 11-42 
QUEMAN, 20-4 
RESORC, 17-4 

Halting QUEUE, 20-4 
Handler, 

device, See device handiers 

extended memory overlay 

(figure), 11-38 

Handling cross-reference table 

files, 10-10 
Hardware and software 

requirements, 
BATCH, A-1l 

Hardware bootstrap, 4-22 

performing, 8-8 

Hardware components (table), 1-2 
Hardware configuration, 

resource listing, 17-4 
Hardware vectors, 11-3 

/HEADER option, 
COMPILE, 4-27 

EXECUTE, 4-85 

FORTRAN, 4-94 
HELP keyboard command, 4-105 

Highest address used by 

relocatable code, 

specifying, 11-42 

l 
I, 

p-sect attribute 
/I option, 

DUP, 8-4 

LINK, 11-43 
I/O, 

foreground/background terminal 
3-8 

/14 option, 

‘ 
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/I4 option, (Cont) 

EXECUTE, 4-85 

FORTRAN, 4-94 
/IGNORE option, 

COPY, 4-36 
DUMP, 4-74 

Ignoring input errors during file 
copy, 4-36, 7-12 

Image mode, 
copying files in, 4-37, 7-10 

/ IMAGE option, 

COPY, 4-37 
Immediate mode, 5-37 
Immediate mode commands (table), 

5-37 
/INCLUDE option, 

LINK, 4-122 

Including all global symbols in 

library's directory, 12-3 
Including global symbols from any 

library in link, 11-43 
Including module names in a 

library directory, 12-7 
Including p-sect names in library 

directory, 12-8 

Indirect command file, 
running SIPP from, 22-16 

Indirect command file error abort 
level, 

setting, 4-151 
Indirect command files, 4-9 

creating, 4-9, 15-7, 16-5 

executing, 4-12 
interacting with, 4-10 
nesting, 4-14 

SIPP, 22-16 

SLP, 24-4 

Startup, 3-2, 4-15 

Information, 

HELP keyboard command, 4-105 

Inhibiting a bit map, 11-49 
INITIALIZE keyboard command, 

4-107 
Initializing a directory, 4-107, 

8-14 
Initiating a foreground job, 4-99 
Input and output, 

LINK, 11-11 
Insert command (I), 

EDIT, 5-25 
/INSERT option, 

LIBRARY, 4-115 

Inserting changebars and bullets 
in a file comparison, 4-58, 
15-6 

Inserting modules into a library, 

4-115, 7-5 
Inserting value into word 56 of 

INSPECT option, 
EDIT, 4-81 

Inspecting system date, 4-47 
INSTALL keyboard-command, 4-112 

Installing devices, 4-112 
Interacting with indirect command 

files, 4-10 
Interactive commands, 

mee KeVOOaAra commands 

Interchange diskette and RT-ll, 

transferring files between, 
14-5 

Interchange diskettes, 
deleting files from, 4-50, 

14-10 
/ INTERCHANGE option, 

COPY, 4-37 

DELETE, 4-50 
DIRECTORY, 4-68 
INITIALIZE, 4-108 

Internal ODT registers (table), 

21-10 
Internal registers, 

accessing with ODT, 21-10 

Invoking a language processor, 
4-25, 4-82 

J 
/J option, 

DIR, 9-6 
RESORC, 17- 

Job, 

privileged, 1-5, 11-31 
virtual, 1-5, 11-31 

SJOB command, 
BATCH, A-22 

assigning a name to, 4-135 
deleting from queue, 4-49, 20-5 

loaded, 

resource listing, 17-5 

printing banner pages, 20-5 
resuming or restarting printing 

of, 20-7 

suspending printing of, 20-7 

system, 1-7 

JOBS option, 

SHOW, 4-163 
Jump command (J), 

EDIT, 5-20 

K 
/K option, 

DIR, 9-6 
DUP, 8-6 
LINK, 11-43 
PIP, 7-12 

QUEMAN, 20-5 
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K52, 1-5, 4-79, 4-151 
/K52 option, 

EDIT, 4-81 
KED, 1-5, 4-79, 4-151 
/KED option, 

EDIT, 4-81 
Key commands, 

EDIT, 5-2 
EDIT (table), 5-2 

Keyboard command, 

APL, 4-17 
ASSIGN, 4-18 
B, 4-20 
Base, 4-20 

BASIC, 4-21 
BOOT, 4-22 
CLOSE, 4-24 
COMPILE, 4-25 
COPY, 4-32 
CREATE, 4-44 
D, 4-46 
DATE, 4-47 
DEASSIGN, 4-48 

DELETE, 4-49 
Deposit, 4-46 
DIBOL, 4-52 
DIFFERENCES, 4-56 
DIRECTORY, 4-62 
DUMP, 4-73 
E, 4-78 
EDIT, 4-79 
EXECUTE, 4-82 
FORMAT, 4-90 
FORTRAN, 4-93 
FRUN, 4-99 
GET, 4-102 
GT, 4-103 
HELP, 4-105 
INITIALIZE, 4-107 
INSTALL, 4-112 
LIBRARY, 4-113 
LINK, 4-119 
LOAD, 4-126 
MACRO, 4-128 
PRINT, 4-133 
R, 4-137 
REENTER, 4-138 
REMOVE, 4-139 
RENAME, 4-140 
RESET, 4-143 
RESUME, 4-144 
RUN, 4-145 
SAVE, 4-147 
SET, 4-149 
SHOW, 4-160 
SQUEEZE, 4-167 
SRUN, 4-169 
START, 4-171 
SUSPEND, 4-172 
mT nat A.1tr719 
1aivilsy tTLiw 

INDEX 

Keyboard command, (Cont) 

TYPE, 4-174 

UNLOAD, 4-176 
Keyboard command file 

specifications, 4-3 

Keyboard command mutually 
exclusive options, 4-2 

Keyboard command option, 4-1 
Keyboard command prompt, 4-6 
Keyboard command prompts, 4-1 
Keyboard command syntax, 4-1 
Keyboard command/system program 

equivalents (table), B-1 
Keyboard commands, 4-1, 4-15 

abbreviating, 4-5 
complex, 1-9 

removing, 4-15 
Simple, 1-9 

Summary, B-l 

using, 1-9 
Keyboard monitor, See KMON 

Keyboard monitor commands, 

See Keyboard commands 
Keyboard monitor prompt, 4-1 
Keypad editor, See KED or K52 
Keys, 

special function, 3-6 
Kill command (K), 

EDIT, 5-27 

KMON, 1-2 

/L option, 
DIR, 9-6 

GT, 4-103 
LINK, 11-44 
QUEMAN, 20-5 
RESORC, 17-5 

Language, 

assembly, 1-8 

Language processors, 1-8 

invoking, 4-25, 4-82 
LCL, 

p-sect attribute, 11-4 

LDA file, 
producing, 11-44 

LDA file format, 3-2 

LDA image file, 3-2 
/LDA option, 

LINK, 4-122 

/LEVEL option, 
SRUN, 4-169 

LIBR, 1-6, 12-1 

calling, 12-1 
using, 2-2 

LIBR Macro options (table), 12-13 

LIBR object options (table), 12-3 
Librarian program, See LIBR 
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Library, 
creatin 

12-10 
deleting global symbols from 

directory, 12-7 
deleting modules from, 4-114, 

12-6 
extracting modules from, 4-114, 

19-6 
4270 

including module names in 
directory, 12-7 

including p-sect names in 
directory, 12-8 

inserting modules into, 4-115, 

7-5 
listing directory, 4-115, 

12-10 
merging files, 12-11 
replacing modules in, 12-8, 

4-117 
searching, 4-119 
updating, 4-117, 12-9 
using multiple definition, 

11-14 
Library buffer size, 

adjusting LINK, 11-42 
SLIBRARY command, 

BATCH, A-23 
Library files, 11-2 

creating, 4-113, 12-4 
LIBRARY keyboard command, 4-113 
Library modules, 11-2, 1i-il 

linking FORTRAN, 11-42 
processing, 11-12 

/LIBRARY option, 

COMPILE, 4-27 

EXECUTE, 4-85 

LINK, 4-122 

MACRO, 4-129 
LIBRARY options, 

prompting sequence (table), 
4-117. 

Library routine list, 
changing amount of space 

allocated for, 11-46 
Library searches (figure), 11-13 
~LIMIT programmed request, 4-125 

Limits, 

overlaid program segment 
(table), 22-14, 22-15 

LINE FEED key, 
ODT, 21-8 

Line printer device conditions, 
setting, 4-152 

Line-by-line analysis of the 
sample memory error report 

(table), 19-8 
Line-by-line analysis of the 

sample storage device error 

report (table), 19-7 

a multinia Aafinitinon. 
My SA ee ee ee ee Fy 

Line-by-line sample load map 
description (table), 11-17, 

11-37 
/LINENUMBERS option. 

COMPILE, 4-27 

DIBOL, 4-53 
EXECUTE, 4-85 

FORTRAN, 4-94 
Lines in a module, 

overlaying, 

PAT, 23-5 

Lines of input to LINK, 

typing additional, 11-41 
LINK, 1-6, 11-1 

calling, 11-7 
memory requirement for, 11-3 

SLINK command, 
BATCH, A-24 

LINK input and output, 11-11 

LINK Keyboard command, 4-119 
LINK options prompting sequence 

(table), 4-120 
LINK prompts, 11-50 
Linker, See Also LINK 

using, 2-2 

Linker defaults (table), 11-8 
Linker functions, 11-2 
Linker options (table), 11-9 

Linker process, 
overview, 11-1 

Linker program, See LINK 

Linking a foreground job, 4-122, 
11-47 

Linking FORTRAN library modules, 
11-42 

Linking object modules, 4-119, 
11-1] 

/LINKLIBRARY option, 

EXECUTE, 4-85 
LINK, 4-122 

LIST and .NLIST MACRO-11 
directive summary (table), 

4-132 
List command (L), 

EDIT, 5-24 
List command arguments (table), 

5-24 
/LIST option, 

COMPILE, 4-28 

DIBOL, 4-53 
EXECUTE, 4-85 

FORTRAN, 4-94 
LIBRARY, 4-115 

MACRO, 4-130 
Listing, 

requesting a wide (LIBR), 12-9 
system resources, 

See Resource listing 
Listing a device directory, 4-62, 

9-1] 
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Listing bad blocks, 4-64, 8-6 
Listing codes, 

FORTRAN (table), 4-96 
Listing contents of the queue, 

4-165, 20-5 
Listing control options, 

MACRO-11, 10-4 
Listing differences between two 

files, 4-56, 15-1, 16-1 
Listing directories (FILEX), 14-9 
Listing global symbols in 

alphabetical order, 4-120, 
11-40 

Listing volume directories, 
See Directory listing 

Load image file format, 3-2 

LOAD keyboard command, 4-126 
Load map, 4-119, 11-16 

description of sample (table), 

11-17, 11-37 
sample (figure), 11-17 

Load map for program with 
extended memory overlays 

(figure), 11-36 

Load map listing, 

producing a wide, 4-125, 11-49 

Load module, 2-2, 11-2, 11-14 
filling unused locations in, 

11-50 
how LINK structures, 11-3 
specifying start address, 11-47 

Loaded jobs, 
resouce listing, 17-5 

Loaded program, 

Starting, 4-171 
Loading a device handler, 4-126 
Loading a file into memory, 4~102 
Loading BATCH, A-42 

Loading ODT in memory (figure), 
21-2 

Location pointer, 
current, 5-7 

Locations 0-377, 11-3 

Locations of bad blocks, 

finding, 4-64, 8-7 
/LOG option, 

COPY, 4-37 
DELETE, 4-50 

PRINT, 4-134 

RENAME, 4-140 

TYPE, 4-174 
Logging files, 7-15 
Logical device names, 

assigning, 4-18 
deassigning, 4-48 

Low memory, 11-2 

Low memory overlay structure, 

specifying, 11-44 
Low memory overlays, 11-18 

physical address space for 

program with (figure), 11-29 

Lowest address used by 
relocatable code, 

specifying, 11-40 

M command arguments (table), 5-32 
/M option, 

DIR, 9-7 
LIBR, 12-14 
LINK, 11-44 
QUEMAN, 20-5 
RESORC, 17-6 

SMACRO command, 
BATCH, A-26 

Macro command (M), 

EDIT, 5-32 

MACRO file specifications options 
(table), 10-4 

MACRO keyboard command, 4-128 

Macro library, 
creating, 12-14 . 

Macro library file designation 
option, 10-8 

Macro library options, 12-13 
/MACRO option, 

COMPILE, 4-29 

EXECUTE, 4-86 

LIBRARY, 4-115 
MACRO-11 8K version, 10-13 
MACRO-11 assembler, 1-8 

calling, 10-1 

terminating, 10-3 
MACRO-11 assembler options, 10-4 
MACRO-11 assembler temporary work 

file, 10-3 
MACRO-11 assembly language, 1-8, 

10-1 
MACRO-11l error codes, 10-14 
MACRO-11 error codes (table), 

10-14 
MACRO-11 function control 

options, 10-7 
MACRO-11 listing control options, 

10-4 
MACRO~-11 program assembly, 10-1 
Magnetic tape, See Magtape 
Magtape, 

using, 4-38, 7-8 
Magtape and cassette, 

file transfers involving, 4-38, 
7-4 

Magtape device conditions, 

setting, 4-155 
Magtape or cassette, 

copying files to, 4-38, 7-4 
Maintaining storage volumes, 8-1 

Map, 
load, 11-16 
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/MAP option, 
EXECUTE, 4-86 

LINK, 4-122 
/MATCH option, 

DIFFERENCES, 4-58 

Memory, 
extended, 11-2 

Memory block initialization, 
ODT, 21-16 

Memory diagram showing BASIC link 

with overlay regions 
(figure), 11-26 

Memory diagram showing low memory 
and extended memory overlays 
(figure), 11-35 

Memory error report, 19-8 

sample (figure), 19-8 
Memory error report analysis 

(table), 19-8 

Memory image file, 
See .SAV image file 

creating a patch for, 16-5 

Memory requirement, 
BL monitor, 1-3 

FB monitor, 1-3 

SJ monitor, 1-3 
XM monitor, 1-4 

Memory usage, 

EDIT, 5-10 
Merging library files, 12-11 
Message, 

suppressing confirmation, 8-13 
SMESSAGE command, 

BATCH, A-28 

Minimal memory requirement, 1-3, 

1-4 
Modifying and examining save 

image files, See SIPP 
Module, 

load, 2-2, 11-1, 11-13 
object, 2-2, 11-1, 11-6 

Module names, 
including in a library 

directory, 12-7 

Modules, 

adding a subroutine to, 23-6 

deleting from a library, 4-114, 

12-6 
extracting from a library, 

4-114, 12-6 
inserting into a library, 

4-115, 7-5 
patching object, See PAT 
replacing in a library, 4-117, 

12-8 
Monitor, 

base-line, See BL monitor 

bootstrapping a, 4-22, 8-8 

changing, 4-22 
current, 

Monitor, (Cont) 

resource listing, 17-6 

extended memory, See KM monitor 

foreground/background, 
See FB monitor 

single-job, See SJ monitor 
system, 1-2 

Monitor commands, 

See keyboard commands 
« 

ie 3 = 
i a 

3-1 ‘ 
Monitors, 

changing, 8-8 
SMOUNT command, 

BATCH, A-29 
Moving EDIT reference pointer, 

5-19 
Multiple copies, 

printing, 4-133, 20-5 
Multiple definition global 

symbols, 11-7 
Multiple definition libraries, 

creating, 12-10 

uSing, 11-14 
Mutually exclusive options, 

keyboard command, 4-2 

N 
/N option, 

DIR, 9-7 

DUP, 8-14 
LIBR, 12-7 
PIP, 7-12 
QUEMAN, 20-6 

/NAME option, 

FRUN, 4-101 
PRINT, 4-135 
SRUN, 4-169 

Named p-sect, 11-6 

Names, 

assigned to p-sects, 11-6 

Nesting indirect command files, 

4-14 
/NEWFILES option, 

COPY, 4-37 
DELETE, 4-50 
DIRECTORY, 4-68 

PRINT, 4-135 

RENAME, 4-140 

TYPE, 4-175 
Next command (N), 

EDIT, 5-17 
/NOASCII option, 

DUMP, 4-74 
/NOBITMAP option, 

LINK, 4-120 
/NOCOMMENTS option, 

DIFFERENCES, 4-58 

Index-17



/NOEXECUTE option, 

LINK, 4-121 

/NOFLAGPAGE option, 

PRINT, 4-134 
/NOLINENUMBERS option, 

COMPILE, 4-27 

DIBOL, 4-53 

EXECUTE, 4-85 

FORTRAN, 4-94 
/NOLOG option, 

COPY, 4-37 

PRINT, 4-135 
RENAME, 4-140 “= ee ad 

TYPE, 4-174 

/NOOBJECT option, 

COMPILE, 4-29 
DIBOL, 4-54 

FORTRAN, 4-96 

LIBRARY, 4-116 

MACRO, 4-131 

/NOOPTIMIZE option, 
COMPILE, 4-29 
EXECUTE, 4-87 
FORTRAN, 4-96 

/NOPROTECTION option, 
RENAME, 4-141 

/NOQUERY option, 

COPY, 4-40 
DELETE, 4-51 
FORMAT, 4-91 

INITIALIZE, 4-108 

SQUEEZE, 4-168 

/NOREPLACE option, 
COPY, 4-40 
RENAME, 4-141 

/NORUN option, 

EXECUTE, 4-88 
/NOSHOW option, 

COMPILE, 4-30 

EXECUTE, 4-88 

/NOSPACES option, 

DIFFERENCES, 4-59 

/NOSWAP option, 

COMPILE, 4-30 
EXECUTE, 4-88 
FORTRAN, 4-97 

/NOTRIM option, 
DIFFERENCES, 4-61 

/NOVECTORS option, 
COMPILE, 4-31 

EXECUTE, 4-88 

FORTRAN, 4-97 

/NOWARNINGS option, 

COMPILE, 4-31 

DIBOL, 4-55 
EXECUTE, 4-89 

FORTRAN, 4-98 

INDEX 

/O option, 

DIR, 9-7 
DUP, 8-8 

LINK, 11-44 
PIP, 7-12 
RESORC, 17-7 

Object module patch program, 
See PAT 

Object modules, 2-2, 11-2, 11-6 

examples of updating, 23-5 
input to LINK, 11-11 

linking, 4-119, 11-1 
patching, See PAT 

/OBJECT option, 

COMPILE, 4-29 

DIBOL, 4-54 
EXECUTE, 4-87 

FORTRAN, 4-95 

LIBRARY, 4-116 
MACRO, 4-131 

Obtaining a cross-reference 
table, 4-26, 4-52, 4-84, 
4-128, 16-9 

Obtaining system services, 1-9 
/OCTAL option, 

DIRECTORY, 4-68 
Octal values, 

entering with SIPP, 22-7 
ODT, 1-7, 21-1 

accessing general registers, 
21-9 

accessing internal registers, 
21-10 

back~arrow key, 21-8 
calculating offsets, 21-17 
Calling, 21-1 
changing ASCII text, 21-20 
changing locations, 21-7 

Closing locations, 21-7 
cons tant register, 21-16 
controlling program execution, 

21-12 
forms of relocatable 

expressions (r) (table), 21-5 
functional organization, 21-22 
internal registers (table), 

21-10 
loaded in memory (figure), 21-2 
memory block initialization, 

21-16 
opening addressed location, 

21-9 
opening an individual location, 

21-7 
opening bytes, 21-7 
opening locations, 21-7 

opening previous location, 21-8 
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ODT, 1-7, 2i-1 (Cont) 
opening subsequent locations, 

21-8 
Radix-50 mode, 21-10 

relative branch offset, 

relocation, 21-4 
relocation register commands, 

21-18 
return to previous sequence, 

21-3 
sample load maps, 21-2 

searching for words, 21-15 

searching through program, 
21-14 

single-instruction mode, 21-14 
specifying number of 

21-9 

INDEX 

Operators, 

Optimization codes 
SLP command file (table), 

(table), 4-$ 

/OPTIMIZE option, 

COMPILE, 
EXECUTE, 
FORTRAN, 

4-29 
4-87 
4-96 

Option functions, 

instructions to execute, 

21-14 
suspending program execution, 

21-11 
using with 

foreground/background jobs, 
21-21 

ODT breakpoints, 21-11, 21-22 

ODT commands and functions, 21-4 

ODT error detection, 21-26 

ODT printout format, 21-6 

ODT priority level, 21-19 
ODT relocation calculators, 21-19 

ODT searches, 21-25 

ODT terminal interrupt, 21-26 
On-line debugging technique, 

See ODT 

/ONDEBUG option, 
COMPILE, 4-29 
DIBOL, 4-54 

EXECUTE, 4-87 

FORTRAN, 4-96 
/ONLY option, 

DUMP, 4-74 
Opening addressed location, 

ODT, 21-9 
Opening an individual location, 

ODT, 21-7 
Opening and closing files, 5-12 

Opening bytes, 
ODT, 21-7 

Opening locations, 
ODT, 21-7 

Opening previous location, 
ODT, 21-8 

Opening subsequent locations, 
ODT, 21-8 

Operating on system files, 4-41, 
4-51, 4-142, 7-13 

Operating procedures, 

BATCH, A-42 
Operator directives to BATCH 

run-time handler (table), 

A-48 

SLP, 

combining library, 12-12 

assembly pass, 10-13 
BATCH command field (table), 

A-3 
BATCH specification field, A- 
BINCOM, 16-2 

BINCOM (table), 
DIR, 9-2 
DIR (table), 

DUMP, 13-1 

DUMP (table), 

DUP, 8-1 

DUP (table), 

FILEX, 14-2 
FORMAT, 18-2 

FORMAT (table), 18-2 

keyboard command, 4-1 
LIBR Macro (table), 12-13 

LIBR object, 12-3 
LIBR object (table), 12-3 
linker (table), 11-9 

Macro libraries, 12-13 

MACRO-11 assembler, 10-4 
MACRO-11 listing control, 10- 
PATCH, 25-2 
PATCH (table), 

PIP, 7-3 
QUEMAN, 3 
QUEMAN 1 

RESORC, 1 
RESORC (table), 

SIPP, 22-2 

SIPP (table), 

24-2 

SLP (table), 24-2 
specification field (table), 

A-7 

SRCCOM, 15-2 
SRCCOM (table), 15-2 

summary keyboard commands and 

16-2 

9-2 

13-1 

8-2 

25-2 

e), 

17-2 

22-2 

utility program options, B- 
SYSGEN, See Special features 

/ORDER option, 
DIRECTORY, 4-68 

Output files, 
closing, 4-24 

Output format, 

BINCOM, 
SRCCOM, 

16-3 
15-3 

Output listing, 

sample SRCCOM, 15-4 
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/OUTPUT option, 

DIFFERENCES, 4-58 
DIRECTORY, 4-70 
DUMP, 4-74 

EDIT, 4-81 
SQUEEZE, 4-167 

Overlaid program segment limits 

(table), 22-14, 22-15 
Overlay handler, 

extended memory, 11-38 

extended memory (figure), 11-38 

run-time (figure), 11-20 
Overlay regions, 

memory disgram showing BASIC 

link with (figure), 11-26 
Overlay scheme (figure), 11-20 
Overlay segments, 11-2 

extending with SIPP, 22-12 
Overlay structure, 

creating, 11-18 
specifying in low memory, 11-44 

Overlay structure for a FORTRAN 
program, 

sample (figure), 11-19 
Overlaying lines in a module, 

PAT, 23-5 
Overlays, 

combining low memory and 

extended memory, 11-34 

extended memory, 11-27 

guidelines for specifying, 

11-23 
load map for program with 

extended memory (figure), 
11-36 

low memory, 11-18 

memory diagram showing low 
memory and extended memory 

(figure), 11-35 
physical address space for 

program with low memory 
(figure), 11-29 

Overview, 
RT-11, I-1 

OVR, 

p-sect attribute, 11-4 
/OWNER option, 

COPY, 4-38 
DIRECTORY, 4-70 

p 

/P option, 
DIR, 9-8 

FORMAT, 18-3 
LIBR, 12-8 

LINK, 11-46 

PIP, 7-13 
QUEMAN, 20-6 

SRCCOM, 15-7 

P-sect attributes, 11-4 

P-sect attributes (table), 11-4 
P-sect in root, 

extending, 11-41 

specifying start address, 11-49 
P-sect names, 11-6 

including in library directory, 
12-8 

P-sect order, 11-6 

P-sect ordering for FORTRAN 

programs, 11-6 

P-sects, 11-2, 11-3, 11-5, 11-6 
/PACKED option, 

COPY, 4-38 

Pages, 5-1 

Paging output, 3-7 
Partitions, 

extended memory that contain 
sharing segments (figure), 
11-33 

/PASS:1 option, 
COMPILE, 4-30 
EXECUTE, 4-87 

MACRO, 4-131 

PAT, 1-8, 23-1 
adding a subroutine to a 

module, 23-6 

calling, 23-1 

effecting updates, 23-3 

overlaying lines in a module, 

23-5 
processing steps required to 

update a module using 
(figure), 23-2 

updating a module using 

(figure), 23-2 

validating contents of a file, 
23-8 

PAT correction file, 23-4 

PAT input file, 23-4 
PATCH, 1-8, 25-1 

calling, 25-1 
exiting, 25-4 
example patching a nonoverlaid 

file, 25-8 
including old contents in the 

checksum, 25-7 

patching a new file, 25-4 
setting relocation registers, 

25-8 
setting the bottom address, 

25-7 
setting values in the overlay 

handler tables, 25-7 

translating and indirectly 
modifying locations in a 
file, 25-5 

Patch, 

creating for a memory image 
file, 16-5 

creating for a source file, 
15-7 
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PATCH checksum, 25-2 

Patch command files, 

creating, 4-56 
PATCH commands, 25-2 

PATCH commands (table), 25-3 

PATCH control characters (table), 

25-5 
PATCH examining and changing 

locations ina file, 25-4 
mm in xt * um 

overlaid file, 25-10 

PATCH examples, 25-8 

PATCH options, 25-1 
PATCH options (table), 25-2 
Patch program, See PATCH 

object module, See PAT 
save image, See SIPP 

source language, See SLP 

Patching a new file, 
PATCH, 25-4 

Patching object modules, See PAT 
Patching pre-v04 save image 

files, See PATCH 

Patching save image files, 

See SIPP 
Patching source files, See SLP 
/PATTERN option, 

FORMAT, 4-91 
/PAUSE option, 

FRUN, 4-100 
SRUN, 4-169 

Peripheral interchange program, 

See PIP 
Permanent device names (table), 

3-3 
Physical address space, 11-28 
Physical address space for 

program with low memory 

overlays (figure), 11-29 
Physical and virtual address 

space (figure), 11-30, 11-32 
Physical device names (table), 

3-3 
PIP, 1-6, 7-1 

calling, 7-1 
using wildcards in, 7-1 

PIP options, 7-3 

Pointer, 

current location, 5-7 
moving EDIT reference, 5-19 

Position command (P), 

EDIT, 5-23 
/POSITION option, 

COPY, 4-38 
DELETE, 4-50 
DIRECTORY, 4-70 

/PREDELETE option, 

COPY, 4-40 
Preventing file replace during 

copy, 4-40, 7-12 
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SPRINT command, 
BATCH, A-31l 

PRINT keyboard command, 4-13 

Printer, 
line, See Line printer 

/7PRINTER option, 

DIFFERENCES, 4-58 

DIRECTORY, 4-70 

DUMP, 4-74 
HELP, 4-105 

Printing, 
deleting input files after, 

4-133, 20-5 
resuming or restarting, 20-7 
suppressing banner pages, 

4-134, 20-6 
suspending a job, 20-7 

Printing files, 4-133 
Printing job banner pages, 4-134, 
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20-5 
Printing multiple copies, 4-133, 

20-5 
Printout format, 

ODT, 21-6 

Priority level, 
ODT, 21-19 

Privileged jobs, 1-5, 11-31 
Processing library modules, 11-12 
Processing steps required to 

update a module using PAT 
(figure), 23-2 

Producing a wide load map 
listing, 4-125, 11-49. 

Producing an LDA file, 4-122, 

11-44 
Program development cycle, 2-1 
Program development cycle 

(figure), 2-3 
Program execution, 

controlling while debugging, 
21-12 

suspending while debugging, 
21-11 

terminating, 3-7 

Program section, See P-sect 

Program section order, 11-6 
Program virtuai address space 

(figure), 11-28 
Programmed request, 

~LIMIT, 4-125, 11-49 
-SETTOP, 4-125, 11-49 

Programmed requests, 1-11, II-l 

Programs, 
utility, 1-5, IV-l 

Prompt, 
keyboard command, 4-6 

LINK, 11-50 
/PROMPT option, 

LIBRARY, 4-116 

LINK, 4-123 
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/PROMPT option, (Cont) 

PRINT, 4-135 
Prompting characters (table), 6-3 
Prompting sequence for LINK 

options (table), 4-120 

Prompting sequence of LIBRARY 
options (table), 4-117 

Prompts, 

keyboard command, 4-1 
keyboard monitor, 4-1 

Protecting files from deletion, 
4-141, 7-15 

/PROTECTION option, 
RENAME, 4-141 

-PSECT MACRO-11 directive, 11-4, 
11-5 

Punched cards, 

creating BATCH programs on, A-4l 

Q 

/Q option, 

DIR, 9-8 
LINK, 11-46 

PIP, 7-15 

Qualifiers, See Options 
QUEMAN, 

calling, 20-2 

QUEMAN options, 20-3 
QUEMAN options (table), 20-3 
/QUERY option, 

COPY, 4-40 
DELETE, 4-51 

FORMAT, 4-91 

INITIALIZE, 4-108 
Query option, 

PIP, 7-15 
/QUERY option, 

PRINT, 4-135 
RENAME, 4-141 
SQUEEZE, 4-167 
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QUEUE, 4-133, 
See Also Queue Package 

calling, 20-1 
halting, 20-4 

listing contents of, 20-5 
removing a job from, 20-5 
resuming or restarting, 20-7 
suspending, 20-7 

QUEUE option, 

SHOW, 4-165 
Queue Package, 1-7, 20-1 

calling, 20-1 

Queue Package work file, 20-1 

Queue work file, 
deleting, 20-6 

QUEUE.REL, 20-2 
QUEUE.SYS, 20-2 

Queuing files for printing, 
4-133, 20-1 

QUFILE.TMP, 20-1 

deleting, 20-6 
/QUIET option, 

DIFFERENCES, 4-59 

R 

R keyboard command, 4-137 
7R option, 

DIR, 9-9 

DUP, 8-15 
LIBR, 12-8 
LINK, 11-47 

PIP, 7-14 
QUEMAN, 20-7 

/RADSO option, 
DUMP, 4-74 

Radix-50 mode, 

ODT, 21-10 
Radix-50 terminators (table), 

21~11 
Radix-50 values, 

displaying and entering with 
SIPP, 22-8 

Random-access devices, 3-5 

Read command (R), 
EDIT, 5-15 

/RECORD option, 

COMPILE, 4-30 
EXECUTE, 4-88 

FORTRAN, 4-96 

Recovering deleted files, 4-44, 
8-4 

REENTER keyboard command, 4-138 
Registers, 
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ODT internal (table), 21-10 
REL, 

p-sect attribute, 11-4 
oe ee es 

REL file, 3-2 
REL file format, 3-2 

Relative branch offset, 

ODT, 21-9 
Reloc~code, 11-4 

Relocatable code, 

specifying highest address, 
11-42 

specifying lowest address used 
by, 11-40 

Relocatable expressions (r), 

forms of ODT (table), 21-5 

Relocatable file format, 3-2 
Relocation, 

ODT, 21-4 
Relocation base, 

setting, 4-20 

BER ONAN 
uli VL 

Index-22 

a 
i



INDEX 

Relocation calculators, 

ODT, 21-19 
Relocation register commands, 

ODT, 21-18 

REMOVE keyboard command, 4-139 
/REMOVE option, 

LIBRARY, 4-116 
Removing a device from the system 

tables, 4-139 
Removing a job from the queue, 

20-5 
Removing keyboard commands, 4-15 
RENAME keyboard command, 4-140 
Renaming files, 4-140, 7-14 
Renaming system files, 4-142 
/REPLACE option, 

COPY, 4-40 

INITIALIZE, 4-108 
LIBRARY, 4-117 
RENAME, 4-141 

Replacing bad blocks, 4-108, 8-15 
Replacing modules in a library, 

4-117, 12-8 
Report analysis, 

error logging, 19-6 
Requesting a wide listing (LIBR), 

12-9 
Requests, 

programmed, 

See Programmed requests 

programmed , II-l 

RESET keyboard command, 4-143 

Resident monitor, See RMON 
Resolving global references, 11-7 
RESORC, 1-7, 17-1 

calling, 17-1 

RESORC options, 17-1 . 
RESORC options (table), 17-2 
Resource listing, 

current monitor, 4-161, 17-6 
device assignments, 4-163, 17-5 

device handler status, 4-161, 
17-3 

hardware configuration, 4-161, 

17-4 
loaded jobs, 4-163, 17-5 
seftware configuration, 4-161, 

17-3 
special features, 4-161, 17-7 

summary, 4-161, 17-9 

terminal status, 4-165, 17-8 
Resource program, See RESORC 
Resources, 

showing system, 4-160, 17-1 
Restarting or resuming QUEUE, 

20-7 
/RESTORE option, 

INITIALIZE, 4-109 

Restoring an initialized volume, 
4-109, 8-17 

Restrictions, 
specifying an overlay 

structure, 11-23 

RESUME keyboard command, 4-144 

Resuming a suspended job, 4-144 
Resuming or restarting QUEUE, 

20-7 
Resuming terminal output, 3-8 

Return to previous sequence, 
ODT, 21-9 

/REVERSE option, 
DIRECTORY, 4-70 

RO, 

p-sect attribute, 11-4 

Root, 

extending p-sect in, 11-41 
Root segment, 11-2 

/ROUND option, 
LINK, 4-124 

Rounding up size of root p-sect, 
11-48 

RT-ll, 

communicating with, 
BATCH, A-35 

RT-11 and DOS/BATCH, 

transferring files between, 
14-3 

RT-11 and interchange diskette, 
transferring files between, 

14-5 
RT-ll mode, 

BATCH, A-34 

RT-11 mode BATCH programs, 

creating, A-35 
RT-11 mode examples, 

BATCH, A-40 

RT-l1l overview, I-1 
RT-1ll software documentation, 

SRT11 command, 
BATCH, A-31l 

RUBOUT or DELETE, 5-3 

RUBOUT or DELETE key, 3-8 

Rules and conventions, 
BATCH, A-10 

SRUN command, 

BATCH, A-31 
RUN keyboard command, 4-145 

/RUN option, 
EXECUTE, 4-88 
LINK, 4-124 

Run-time overlay handler 
(figure), 11-20 

Running a virtual .SAV file, 4-99 
Running a virtual foreground job, 

4-99 
Running BATCH, A-44 
Running SIPP from a BATCH stream, 

22-17 
Running SIPP from an indirect 

command file, 22-16 
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RW, 
p-sect attribute, 11-4 

Ss 

/S option, 
DIR, 9-9 
DUP, 8-9 
LINK, 11-47 
PIP, 7-13 
QUEMAN, 20-7 

Sample assembly listing (figure), 

UTD 

Sample BATCH stream, A-32 

Sample cache memory error report 

(figure), 19-8 

Sample command syntax 

illustration (figure), 4-3 

Sample load map (figure), 11-17 

Sample load map description 

(table), 11-17, 11-37 
Sample memory parity error report 

(Ligure), 19-8 

Sample overlay structure for a 
FORTRAN program (figure), 

11-19 
Sample report file environment 

and error count report 

(figure), 19-10 

Sample SRCCOM output listing, 
15-4 

Sample storage device error 
report (figure), 19-7 

Sample storage device error 
report analysis (table), 19-7 

Sample subroutine calls and 
return paths (figure), 11-23 

ipieé summary error reogoret for 

device statistics (figure), 
19-9 

Sample Summary error report for 
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Sample text, 

SRCCOM, 15-3 
SAV file format, 3-2 
Save command (S), 

EDIT, 5-30 
Save image files, 

patching, See SIPP 
patching pre-v04, See PATCH 

Save image patch program, 
See SIPP 

SAVE keyboard command, 4-147 
Scanning for bad blocks, 4-107, 

8-6 
Scheme, 

overlay (figure), 11-20 

Scope-code, 11-4, 11-5 

Scratch region, 
creating in extended memory, 

4-125, 11-49 
Screen, 

display editor format for 
12-inch (figure), 5-35 

Screen values, 

display (table), 4-109 
Search commands, 

EDIT, 5-21 

Searches, 

library (figure), 11-13 

ODT, 21-25 
Searching for words, 

ODT, 21-15 
Searching libraries, 4-119 
Searching through files, 

SIPP, 22-9 
Searching while debugging, 21-14 
Section attributes (table), 11-6 
Sections, 

cross-reference (table), 4-129 
Segment limits, 

overlaid program (table), 

22-14, 22-15 
segments, 

changing number of directory, 
8-14 

/SEGMENTS option, 
INITIALIZE, 4-110 

Selecting FORMAT verification bit 
patterns, 4-91, 18-3 

SSEQUENCE command, 
BATCH, A-32 

Sequential-access devices, 3-5 

Serial line printer, 

See Also Line printer, 

See Line printer 
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modifications (table), 4-150 

SET keyboard command, 4-149 
SET USR SWAP or NOSWAP, 4-158 
/SETDATE 
seus Vnii opticn, 

COPY, 4-41 

RENAME, 4-141 
Setting default number of banner 

pages, 20-6 
Setting FORMAT verification bit 

patterns, 4-91, 18-3 

Setting Queue Package defaults, 

20-6 
Setting relocation base, 4-20 
Setting system configuration 

parameters, 4-149 

Setting system date, 4-47 

Setting system time, 4-173 
-SETTOP programmed request, 4-125 

SHOW keyboard command, 4-160 
/SHOW option, 

COMPILE, 4-30 
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/SHOW option (Cont) 

EXECUTE, 4-88 
FORTRAN, 4-97 
MACRO, 4-132 

Simple keyboard commands, 1-9 
/SINCE option, 

DIRECTORY, 4-70 
Single volume system, 
eT et Sr taew usa copying files with, 

Single-density mode, 
formatting diskettes in, 4-91, 

18-5 
Single-instruction mode, 

ODT, 21-14 ; 
Single-instruction mode commands, 

ODT (table), 21-14 
Single-job monitor, 

See SJ monitor 
/SINGLEDENSITY option, 

FORMAT, 4-91 
SIPP, 1-8, 22-1 

advancing in bytes, 22-6 
backing up through files, 22-6 
backing up to a previous 

prompt, 22-11 

calling, 22-1 
completing code modifications, 

22-12 
displaying and entering ASCII 

values, 22-7 

displaying and entering 
Radix-50 values, 22-8 

entering octal values, 22-7 
extending files and overlay 

segments, 22-12 

running from a BATCH stream, 

22-17 
running from an indirect 

command file, 22-16 

searching through files, 22-9 
verifying input, 22-10 

SIPP checksum, 22-15 

SIPP command file, 

creating, 16-5 
SIPP commands, 22-4 

SIPP commands (tabiej, 22-4 

SIPP dialogue, 22-3 
/SIPP option, 

DIFFERENCES, 4-59 
SIPP options, 22-2 
SIPP options (table), 22-2 

Sizes, 
default directory (table), 

4-110 
SJ monitor, 

memory requirement, 1-3 
/SLOWLY option, 

COPY, 4-41 

LINK, 4-124 
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SLP, 1-8, 24-1 
calling, 24-1 

SLP command file, 

adding lines to a file, 24-6 
creating, 15-7, 24-4 

creating a numbered listing, 
24-6 

deleting lines in a file, 24-8 
replacing lines in a file, 24-9 

SLP command file operators 
(table), 24-4 

SLP command file update line 
format, 24-4 

SLP example, 24-3 
/SLP option, 

DIFFERENCES, 4-59 

SLP options, 24-2 
SLP options (table), 24-2 

Software configuration, 
resource listing, 4-161, 17-3 

Software documentation, 

RT-1ll, 1-9 
Sort categories, 

directory listing (table), 4-69 

/SORT option, 
DIRECTORY, 4-71 

Source comparison program, 

See SRCCOM 

Source files, 

creating a patch for, 15-7, 

24-4 
Source language patch program, 

See SLP 

/SPACES option, 

DIFFERENCES, 4-59 

Special features, 
resource listing, 17-7 

Special function keys, 3-6 
Specification field options 

(table), A-7 
Specifications, 

file type, 4-5 
Specifying absolute base address, 

11-46 
Specifying an audit trail, 4-57, 

15-7 
Specifying extended memory 

overlay structure, 11-49 
Specifying highest address used 

by relocatable code, 11-42 

Specifying lowest address used by 
relocatable code, 11-40 

Specifying number of instructions 
to execute, 

ODT, 21-14 
Specifying start address of load 

module, 11-47 
Specifying the stack address in 

link, 11-44 
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Sprecial features, 
resource listing, 4-161 

SQUEEZE keyboard command, 4-167 

Squeezing a device, 4-167, 8-9 
SRCCOM, 1-7, 15-1 

calling, 15-1 

SRCCOM options, 15-2 

SRCCOM options (table), 15-2 

SRCCOM output format, 15-3 

SRCCOM sample output listing, 
15-4 

SRCCOM sample text, 15-3 
SRUN keyboard command, 4-169 
Stack address, 

specifying in link, 11-44 
/STACK option, 

LINK, 4-124 
Stack pointer, 11-3 

Standard file types (table), 3-4 
Start address of module, 

specifying, 11-47 
Start address of p-sect in root, 

specifying, 11-49 

START keyboard command, 4-171 

/START option, 
COPY, 4-41 
CREATE, 4-45 

DIFFERENCES, 4-59 

DIRECTORY, 4-71 

DUMP, 4-74 
STARTF.COM, 4-15 

Starting a loaded program, 4-171 
Starting the system, 3-1 

STARTS.COM, 4-15 
Startup indirect command files, 

3-2, 4-15 
STARTX.COM, 4-15 

/STATISTICS option, 
COMPILE, 4-30 
EXECUTE, 4-88 

FORTRAN, 4-97 
Storage device error report, 

4-164, 19-6 
Storing volume identification, 

8-15 
Structures, 

device (table), 3-6 

Subroutine, 

adding to a module, 23-6 

Summary, 
keyboard commands and utility 

program options, B-i 
utility program options, B-13 

Summary error report, 4-164, 19-9 

Summary error report for device 

statistics, 

Sample (figure), 19-9 

/SUMMARY option, 
DIRECTORY, 4-71 

Summary resource listing, 17-9 

Supported FILEX devices (table), 
14-1 

Suppressing confirmation message, 
4-40, 4-51, 4-108, 4-168, 
8-13 

Suppressing printing of banner 

pages, 20-6 

Suppressing terminal output, 3-7 
SUSPEND keyboard command, 4-172 

Suspended job, 

resuming a, 4-144 

Suspending execution of a job, 
4-172 

Suspending program execution 
while debugging, 21-11 

Suspending QUEUE, 20-7 
Suspending terminal output, 3-8 
/SWAP option, 

COMPILE, 4-30 

EXECUTE, 4-88 
FORTRAN, 4-97 

Switches, See Options 

Symbol table definition file, 
4-119 

/SYMBOLTABLE option, 
LINK, 4-124 

Syntax, 
CSI file specification, 6-1 

EDIT command string, 5-6 
keyboard command, 4-1 

Syntax illustration, 
sample command (figure), 4-3 

SYSGEN options, 

See Special features 
SYSLIB, 1-11 

SYSLIB-FORTRAN callable 

subprograms, 1-1l 
SYSMAC, See. System macro library 
System communication, II-1 
System communication area, 11-3 
System conventions, 3-1 
System files, 

deleting, 4-51 

operating on, 4-142, 7-13 

renaming, 4-142 
System hardware components, 1-1 

System jobs, 1-7 
assigning a terminal to, 4-170 

directing control to, 3-8 

executing, 4-169 
unloading, 4-176 

System macro library, i-ii, 

See SYSMAC 
System monitors, 1-2 
/SYSTEM option, 

COPY, 4-41 
DELETE, 4-51 
RENAME, 4-142 

System program/keyboard command 

egduivaients (table), B-13 
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System resources, 

complete listing, 4-161, 17-2 
showing, 4-160, 17-1 

System services, 
obtaining, 1-9 

System software components, 1-2 

System subroutine library, 
See SYSLIB 

System tables, 
removing a device from, 4-139 

System utility programs, 
See Utility program 

System volume, 

creating a bootable, 4-34, 8-1ll 

T 

/T option, 
DUP, 8-19 

GT, 4-109 
LINK, 11-47 
PIP, 7-13 
RESORC, 17-8 

TAB key, 5-3 

Table, 

cross-reference (figure), 10-12 

TECO, 4-151 

/TECO option, 
EDIT, 4-81 

Temporary files, 
BATCH, A-9 

Temporary work file, 
MACRO-1l1 assembler, 10-3 

Terminal, 

assigning to a foreground job, 
4-100 

assigning to a system job, 
4-170 

Terminal device conditions, 
setting, 4-156 

Terminal interrupt, 
ODT, 21-26 

/TERMINAL option, 
DIFFERENCES, 4-59 

DIRECTORY, 4-71 
DUMP, 4-74 
FRUN, 4-100 
HELP, 4-105 
SRUN, 4-170 

Terminal output, 
resuming, 3-8 
suppressing, 3-7 
suspending, 3-8 

Terminal status, 

resource listing, 4-165, 17-8 
TERMINALS option, 

SHOW, 4-165 
Terminating input, 3-8 

Terminating program execution, 
3-7 

Terminating the MACRO-11 
assembler, 10-3 

Terminators, 

ASCII (table), 21-20 

Radix-50 (table), 21-11 
Text editor, 

TECO, 4-151 
Text files, 

editing, 4-79, 5-1 

SRCCOM sample, 15-3 
Text listing commands, 

EDIT, 5-24 

Text modification commands, 
EDIT, 5-25 

Time, 

displaying system, 4-173 
setting system, 4-173 

TIME keyboard command, 4-173 
/TOP option, 

LINK, 4-124 

/TOPS option, 
COPY, 4-41 
DIRECTORY, 4-71 

Transfer operations, 

file, See Also Copying files 
/TRANSFER option, 

LINK, 4-124 
Transferring files, 4-32, 7-l, 

See Also Copying files 
between RT-1]1 and DOS/BATCH, 

14-3 
between RT-11 and interchange 

diskette, 4-37, 14-5 
to RT-1l from DECsystem-10, 

14-8 
Translating locations ina file, 

PATCH, 25=5 
/TRIM option, 

DIFFERENCES, 4-61] 

TYPE keyboard command, 4-174 

Type-ahead feature, 3-9 

Type-code, 11-4 

Typing additional lines of input 
to LINK, 4-123, 11-41 

Typing files at terminal, 4-174 

U 
/U option, 

DUP, 8-1ll 
LIBR, 12-9 

LINK, 11-48 
PIP, 7-13 

Undefined global symbols, 11-7 
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Underline key, 
ODT, 21-8 

Uninitializing a volume, 8-17 
/UNITS option, 

COMPILE, 4-30 
EXECUTE, 4-88 
FORTRAN, 4-97 

UNLOAD keyboard command, 4-176 
Unloading. foreground jobs, 4-176 
Unloading system jobs, 4-176 
Unnamed CSECT, 

See Also Blank p-sect 
le 

Ss 
Unresolved global symbo 
Unsave command (U), 

EDIT, 5-31 

Unused areas of a volume, 

‘listing, 9-5 
Unused locations in load module, 

filling, 11-50 
Up-arrow key, 

ODT, 21-8 
/UPDATE option, 

LIBRARY, 4-117 

Updates, 
how PAT effects, 23-3 

Updating a library file, 12-9 
Updating a module using PAT 

(figure), 23-2 
Updating object modules, 

examples, 23-5 
User service routine, See USR 

User stack, 11-3 

Uses, 
error logging, 19-1 

Using cassette, 4-38, 4-50, 7-4 
Using display hardware, 4-103 
Using ELINIT, 19-4 
Using ERROUT, 19-5 
Using keyboard commands, 1-9 
Using magtape, 4-38, 7-8 
Using ODT with 

foreground/backaground jobs, 

’ 

21-21 
Using the assembler, 2-1, 4-86, 

4-128, 10-1 
Using the debugger, 2-2 

Using the editor, 2-1 
Using the librarian, 2-2, 4-113, 

12-1 
Using the linker, 2-2, 4-119, 

11-1 
Using wildcards, 4-7, 7-1 

USR, 1-2, 4-30, 4-88, 4-97, 11-6 
setting to SWAP or NOSWAP, 

4-158 
Utility commands, 

EDIT, 5-30 
Utility program options, 

summary, B-13 

INDEX 

Utility program/keyboard command 
equivalents, B-13 

Utility programs, 1-5, IV-1l 

V 
/V option, 

DIR, 9-10 
DUP, 8-12, 8-14 
FORMAT, 18-5 
LINK, 11-31, 11-49 

Validating contents of a file, 

PAT, 23-8 
/VECTORS option, 

COMPILE, 4-30 

EXECUTE, 4-88 
FORTRAN, 4-97 

Verification bit patterns, 
selecting FORMAT, 4-91, 18-3 

Verify command (V), 

EDIT, 5-25 
/VERIFY option, 

DIRECTORY, 4-71 

FORMAT, 4-91 
Verifying SIPP input, 22-10 
Verifying volumes, 4-91 
Virtual .SAV file, 

running, 4-99 
Virtual address space, 11-27 

program (figure), 11-28 

Virtual and physical address 
space (figure), 11-30, 11-32 

Virtual foreground jobs, 

running, 4-99 
Virtual jobs, 1-5, 11-31 

Volume directory, 

See Directory listing 
Volume formatting program, 

See FORMAT 

Volume identification, 
changing, 8-15 

displaying or changing, 8-12 

/VOLUMEID option, 
DIRECTORY, 4-72 

INITIALIZE, 4-110 

Volumes, 
bootstrapping foreign, 4-23, 

8-9 
changing during an operation, 

4-23, 4-41, 4-51, 4-72, 4-92, 
4-110, 4-136, 4-142, 7-16, 
8-13 

copying, 4-35, 8-5 
formatting, 4-90, 18-1 

initializing, 4-107, 8-14 
maintaining, 8-1 
restoring initialized, 4-109, 

8-17 
squeezing, 4-167, 8-9 
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INDEX 

Words, 

WwW searching for while debugging, 
91-716 

/W option, /WORDS option, 

DUP, 8-13 DUMP, 4-74 
FORMAT, 18-5 Work file, 
LIBR, 12-9 queue, 

LINK, 11-49 deleting, 20-6 
PIP, 7-15 Queue Package, 20-1 

/WAIT option, Write command (W), 

BOOT, 4-23 EDIT, 5-16 

COPY, 4-41 Write command arguments (table), 
DELETE, 4-51 5-17 
DIRECTORY, 4-72 
FORMAT, 4-92 
INITIALIZE, 4-110 X 

Wait option, 

PIP, 7-16 /X option, 
/WAIT option, LIBR, 12-10 

RENAME, 4-142 LINK, 11-49 
SQUEEZE, 4-168 XM monitor, 1-4 
TYPE, 4-175 memory requirement, 1-4 

/WAIT, 4-136 © XM overlays, 
/WARNINGS option, See Extended memory overlays 

COMPILE, 4-31 /XM, 4-125 
DIBOL, 4-55 

EXECUTE, 4-89 

FORTRAN, 4-97 Y 
Wide listing, 

requesting (LIBR), 12-9 /Y option, 
Wide load map listing, DUP, 8-13 

producing, 4-125, 11-49 LINK, 11-49 

/WIDE option, PIP, 7-13 
EXECUTE, 4-89 
LINK, 4-125 

Wild card construction, Z 
BATCH, A-6 

Wildcard defaults (table), 4-8 /Z option, 
Wildcards, DUP, 8-14 

commands supporting (table), LINK, 11-50 

4-8 PIP, 7-15 
using, 4-7, 7-1 RESORC, 17-9 

Word 56 of .SAV file, Zeroing a volume directory, 
inserting value into, 11-43 4-107, 8-14 
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