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Preface 

The RT-11 Programmer’s Reference Manual describes the programmed 

requests and subroutines that are available in the system macro library 

(SYSMAC.SML) and system subroutine library (SYSLIB.OBJ). It 

provides programming examples that show how to use programmed requests and 

subroutines. 

- 1 Introdu tion to derannna RT 
ALL 

A 
MUVaGHUCU 

1 Dr 
4 2d ‘co 

1 ling, 

implementation and use of the programmed requests and t 

callable subroutines. 

he FORTRAN- 

Chapter 2, Programmed Request Description and Examples, describes the 

individual programmed requests in detail. Program examples are included for 

each request. In addition, macros and subroutines that are used in imple- 

menting device handlers and interrupt service routines are described. 

Chapter 3, System Subroutine Description and Examples, describes in detail 

all the RT-11 FORTRAN-callable subroutines. This chapter also contains 

examples of the use of the calls to the system subroutine library. 

Appendix A, Display File Handler, describes the graphics support for the 

RT-11 operating system. Program examples are included to help you develop 

your own display program. 

Appendix B, System Macro Library, is a listing of the RT-11 System Macro 

Library (SYSMAC.SML). 

This manual is written for an advanced-level user. If you have no RT-11 

experience, or very little, read: 

Introduction to RT-11 

RT-11 System ou. Guide 

PDP-11 MACRO-I1 Language ! 

In addition, FORTRAN programmers should read: 

RT-11/RSTS/E FORTRAN IV User’s Guide 
PDP-11/FORTRAN Language Reference Manual 

If you are interested in additional programming techniques or other system 

programming topics, read the RT-11 Software Support Manual. 

Reference M 
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Chapter 1 

Introduction to Advanced RT-11 Programming 

Programmed requests and system subroutines are available as part of the 

RT-11 Operating System and can aid you in writing reliable and efficient 

programs. 

Programmed requests provide § a number of services to 0 app eatin programs. 
Tarm 144 41 1 natn fo nee 

The requesis function aS Calis to TOoUuTInes im tne hi THIOMLLOrD Lildt De 

that is stored on the system volume and named SYSMAC.SML. In addition, 

macro routines are available in the system macro library that can help you 

write device handlers and interrupt service routines. 

If you are a FORTRAN programmer, you can access the RT-11 monitor 

services through calls to the system subroutine library called SYSLIB.OBJ, 

which is stored on the system volume. A character string manipulation pack- 

age and two-word integer support routines are included in this library. The 

SYSLIB subroutines allow you to write almost all application programs in 

FORTRAN without having to do any assembly language coding. 

This chapter tells you how to use programmed requests and subroutines effec- 

tively in your programs. Examples are provided to demonstrate their flexibil- 

ity and value in working programs. 

1.1 Programmed Requests 

You issue a programmed request in your source program when a certain moni- 

tor service is required. The programmed request expands into the appropriate 

machine language code during assembly time. During program execution, this 

code requests the resident monitor to supply the service represented by the 

programmed request. 

The services involve the following processes: 

1. Initialization and control of operating system characteristics 

2. Allocating system resources and reporting status 

3. Command interpretation 

4, File operations 

5. Input/output operations 

6. Foreground/background communications 

7. Timer support 

8. Program termination or suspension 

9. System job communications 

10. Extended memory functions 
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The system macro library (SYSMAC.SML) also contains several macros that 
are not programmed requests. These macros are provided to aid you in writ- 
ing: 

1. Interrupt service routines 

2. Device handlers 

They are described in Chapter 2 along with the programmed requests. 

Components of the RT-11 Operating System that support programmed re- 
quests are as follows: 

1. Single-Job Monitor 

The single-job (SJ) monitor supports most of the programmed requests. 

Table 1-4 lists the programmed requests that are supported by the SJ 

monitor. These programmed requests can manipulate files, perform input 

and output, set timer routines, check system resources and status, and 
terminate program operations. 

2. Foreground/Background Monitor 
Some programmed requests are provided for the foreground/background 

(FB) monitor only. Table 1-5 lists the programmed requests that are 

supported by the FB monitor in addition to those listed in Table 1-4. 

These programmed requests allow a program to set timer routines, sus- 

pend and resume jobs, and send messages and data between foreground 
and background jobs. 

3. Extended Memory Monitor 

The extended memory (XM) monitor provides additional programmed 

requests and features above those found in the FB monitor. The XM 

monitor extends the memory support capability of RT-11 beyond the 

28K-word (plus I/O page) restriction (imposed by the 16-bit address size) 

up to 124K words. The XM monitor’s programmed requests extend a 

program’s effective logical addressing space (see Table 1-5). 

4, Multi-terminal Feature 

The multi-terminal feature of RT-11 allows your program to perform 

character input/output on up to 16 terminals. Programmed requests are 

available to perform input/output, attach and detach a terminal for your 

program, set terminal and line characteristics, and return system status 
information. 

5. System Job Support 

System job support allows users in a foreground/background or extended 

memory environment to extend the present standard foreground/back- 

ground system to include up to eight jobs. Two system jobs are presently 

provided with the RT-11 system: the error logger and device queue pro- 

gram. Programmed requests allow programs to copy channeis from other 

jobs, obtain job status information about jobs in the system, and send 

messages and data between any jobs in the system. The RT-11 Software 

Support Manual describes the system job feature in more detail. 

Programmed requests perform most system resource control and interrogation 
functions. However, some communication is accomplished by directly access- 
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ing two memory areas: the system communication area and the monitor fixed- 

offset area. 

The system communication area resides in locations 40 to 57(octal) and con- 

tains parameters that describe and control execution of the current job. This 

area holds information such as the Job Status Word, starting address of the 

job, User Service Routine (USR) swapping address, and the address of the 

start of the resident monitor. Some of this information is supplied by your 

program to the monitor, while other data is supplied by the monitor and may 

not be changed. 

+ sres is arcracce Toe 

a fixed address offset ‘from: the start of the resident monitor. This a area con- 

tains system constants used to control monitor operation. Your program can 

interrogate these constants to determine the condition of the operating envi- 

ronment while a job is running, but it may not change any of these values. 

The RT-11 Software Support Manual describes in detail both the system 

communication area and the fixed-offset area. 

This manual specifically describes programmed requests for RT-11 Version 4. 

Programmed requests for earlier versions of RT-11 and guidelines for their 

conversion are treated in Sections 1.1.4 and 1.1.5. 

1.1.1 Programmed Request Implementation 

4.1.1.1 EMT Instructions — A programmed request is a macro call followed by 

the necessary number of arguments. The macro code that corresponds to the 

macro call of a programmed request is expanded by the MACRO assembler 

when the programmed request appears in your program. The expansion nor- 

mally arranges the arguments of the programmed request for the monitor and 

generates an EMT (emulator trap) instruction. 

When an EMT instruction is executed, control passes to the monitor. The 

low-order byte of the EMT code provides the monitor with the information 

that tells it what monitor service is being requested. 

The execution of the EMT generates a trap through vector location 30 in low 

memory. This vector location is loaded at boot time with an address pointing 

to a location in the monitor. The monitor location contains the EMT process- 

ing code that services the interrupt caused by the EMT instruction. 

Table 1- Shows the codes that may appear in the low-order byte of an EMT 

instruction and the interpretation of these codes by the monitor. 

Table 1-1: EMT Codes 

Low-Order Byte Interpretation 

qr Re ad) BT_11; a thig WN 
oi Reserved; Ni-1i ignores tnis EMT and returns 

program immediately. 

376 Used internally by the RT-i1 monitor; your programs should 

never use this EMT since their use would lead to unpredictable 

results. 

(continued on next page) 
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Table 1-1: EMT Codes (Cont.) 

Low-Order Byte Interpretation 

375 Programmed request with several arguments; RO points to a block 

of arguments that supports the user request. 

374 Programmed request with one argument; RO contains a function 

code in the high-order byte and a channel code in the low-order 
byte. 

360-373 Used internally by the RT-11 monitor; your programs should 

never use these EMT codes since their use would lead to unpre- 

dictable results. 

340-357 Programmed requests with the arguments on the stack and/or in 
RO. 

0-337 Version 1 programmed requests with arguments both on the stack 

and in RO. They are supported for binary compatibility with Ver- 

sion 1 programs. 

EMT instructions should never appear in your programs except through pro- 
grammed requests. 

1.1.1.2 System Control Path Flow — Figure 1-1 shows system flow when a 
programmed request is executed. 

In Figure 1-1, a programmed request in an application (or system utility) 

program is implemented with an EMT instruction. When your program is 

executed, the EMT instruction transfers control to the EMT processor code in 

the monitor. The user PC and PS are pushed onto the stack, and the contents 

of location 30 are placed in the program counter. Location 30 points to the 

EMT processor code in the monitor. This location is loaded during bootstrap. 

Location 32 contains the Processor Status Word for the EMT trap. Byte 52 of 

the system communications area is loaded with an error code by the monitor if 

the monitor detects any errors during the EMT processing. In addition, the 

EMT processor uses RO to pass back information to the program. All other 
registers are preserved. 

The monitor either processes a programmed request entirely when it is issued 

or it performs partial processing and queues the request for further processing. 

The requests that require queued processing support completion routines (see 

Section 1.1.3.5). If a request results in an error prior to being queued, the 

completion routine is not entered, and the monitor returns to the user pro- 

gram with the carry bit set. If the request is queued, the completion routine is 

entered upon completion of further processing, regardless of the outcome. 
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Figure 1-1: System Flow During Programmed Request Execution 
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1.1.2 System Conventions 

This section describes the system conventions that must be followed for the 

correct operation of programmed requests. 

1.1.2.1 Programmed Request Format — To issue programmed requests from 

assembly language programs, you must set up the arguments in correct order 

and issue the appropriate EMT instruction. Macros have been created to help 

you do this. They are contained in the system macro library named 

SYSMAC.SML. Their use is recommended for maintaining program compati- 

bility with future releases of RT-11 and for program readability. The macro 

names for all programmed requests start with a period (.) to distinguish them 
from symbols and macros you define. 

Arguments supplied to a programmed request must be valid assembler ex- 

pressions since the arguments are used as source fields in the instructions 

(such as a MOV instruction) when the macros are expanded at assembly time. 

All programmed requests that appear in your program must appear in a 

-MCALL directive to make the macro definition available from the system 

macro library, SYSMAC.SML. If the programmed request is specified by a 

-MCALL directive, the programmed request is obtained from the system 

macro library at assembly time. 

Programmed requests have two formats that are accepted by the monitor. The 

first format specifies the programmed request followed by the arguments re- 

quired by the request. The second format specifies the programmed request, 

the address of the argument block, and the arguments that will be contained 

in the argument block. Because the way you can set up the argument block 
and specify arguments to a programmed request can vary, read the sections on 

programmed request format and on blank arguments to be sure of correct 

programmed request operation. 

FORMAT 1 
The first format for programmed requests is as follows: 

-PRGREQ Arg1,Arg2,...,Argn 

where: 

.PRGREQ is the name of the programmed request 

Argl,Arg2,...,Argn are the arguments used with the request 

Programmed requests using this format generate either an EMT 374 or EMT 

340 through 357 instructions. 

Programmed requests that use an EMT 374 instruction set up RO with the 

channel number in the even (low-order) byte and the function code in the odd 

(high-order) byte, as shown in Figure 1-2. 

Figure 1-2: EMT 374 Argument 

15 87 0 

Channel Number RO = 0 Function Code (if applicable) 
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One programmed request that generates an EMT 374 is .DATE. The macro 

for this programmed request appears in the system macro library as: 

*MACRO DATE 

MOY #10,#°0d00 +40 

EMT “O374 
»ENDM 

The function code, which in this case is 10 (decimal) is placed in the 

high-order byte of RO. A channel code of 0 is placed in the low-order byte. 

i ig 
For EMT 340 through dov7, if there are arguments, they are piaced eit 

the stack, in RO, or in RO and on the stack. 

The programmed request .CSIGEN is an example of a programmed request 

that generates an EMT 344. A simplified macro expansion of this pro- 

grammed request is: 

*MACRO .CSIGEN DEVSPC;+DEFEXT sCSTRNG+LINBUF 
*+TTF NB <LINBUF > MOV LINBUF »-(6.) 

MoV DEWSPC;-(6.) 
»>TTF NB <LINBUF > INC (G.) 

MOV DEFEXTs-(64) 

»IF B CSTRNG 
CLR ~(6.) 

+ TPF 

*TF IDN CSTRNG +#0 
CLR ~(6.) 

> TFF ; 

MOY CSTRNG:-(G6.) 
ENDE 

»*ENDC 

EMT “O3d4 
+ENDM 

When this programmed request is executed, all the specified arguments are 

placed on the user stack. Thus, the user stack would appear as shown in 

Figure 1-3. 

Figure 1-3: Stack Set by .CSIGEN Programmed Request 

High Addresses 
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DEVSPC 

DEFEXT 

Stack Pointer => CSTRING 

Low Addresses 

The EMT processor then uses these arguments in performing the function of 

the programmed request .CSIGEN. 
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FORMAT 2 
The second format for programmed requests is as follows: 

-PRGREQ Area,Arg1,Arg2,...,Argn 

where: 

.PRGREQ is the name of the programmed request 

Area is the address of an argument block 

Arg1,Arg2,...,Argn are the arguments that will be contained in the 

argument block 

This format generates an EMT 3875 instruction. Programmed requests that 

call the monitor via an EMT 375 use RO as a pointer to an argument block. In 

general, the argument block appears as shown in Figure 1-4. 

Figure 1-4: EMT 375 Argument Block 

RO => AREA: Function code Channel 

Argument 1 

Argument 2 

Argument n 

The programmed request format uses Area as a pointer to the argument block 

that contains the arguments Argl through Argn. 

.PRGREQ Area,Arg1,...,Argn 

Blank fields are permitted. However, if the Area argument is empty, the 

macro assumes that RO points to a valid argument block. If any of the fields 

Argl to Argn are empty, the corresponding entries in the argument list are left 

untouched. Thus, 

-PRGREQ Area,Arg1,Arg2 

points RO to the argument block at Area and fills in the first and second 

arguments, while 

.PRGREQ Area 

points RO to the block and fills in the first word --- that is, the function code 

and channel number — without filling in any other arguments. Arguments 

that are left blank are discussed in the following section. 
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1.1.2.2 Blank Arguments — Any programmed request that uses an argument 

block assumes that any argument left blank has been previously loaded by 
your program into the appropriate memory location (exceptions to this are the 

.CHCOPY and .GTJB requests). For example, when the programmed request 

.PRGREQ Area, Argl, Arg2 

is assembled, RO will point to the first word of the argument block. The first 

word has the function code in the high-order byte and the channel number in 

the low-order byte. Argl is in the second word of the argument block (that is, 

in address RO plus 2), while Arg2 is in RO plus 4. 

There are two ways to account for arguments. You can let the MACRO assem- 

bler generate the instructions needed to fill up the argument block at run 

time, or you can write these instructions in your program, leaving the argu- 

ments in the programmed request blank for those that you have written in. 

The following examples are all equivalent in that the arguments have been 

accounted for either in the program instructions or in the programmed 

request. 

MOW #ARGL+AREAtE 
MOV #ARG2Z +sAREAt+4 

.PRGREQ #AREA 

is equivalent to 

MOW #AREA +RO 
»>PRGREQ ;+#ARG1 +#ARG2 

and also to 

MOV #AREA+RO 
MOW #ARGL+2¢°R0) 

MOW #ARG2,4(R0) 
MOV #CODE! CHANNEL + (RO) 

»PRGREQ 

This last example sets up all the arguments for the programmed request prior 

to executing the programmed request. 

The following example shows how arguments are specified to the . TWAIT 

programmed request. 

»>TITLE EXWATT.MAC 

»>MCALL +PRINT +. TWATT 

START: 
WOT: »~THATT HEMTLST 

»>PRINT #MSG 
BR WAIT 

EMTLST: »BYTE Or24 
» WORD TIME 

TIME: »WORD O+10.#690 
MSG: *ASCTI2 /PRINT THIS EVERY TEN SECONDS/ 

+END START 
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The .TWAIT programmed request suspends a program and requires two argu- 

ments. The first argument is area, which points to the address of a two-word 

EMT argument block; the second argument is Time, which is a pointer to two 

words of time (high-order first, low-order second) expressed in ticks. In the 

example shown above, EMTLST is specified as an argument with the pro- 

grammed request that points to the address of the EMT argument block. The 

first word of the argument block has a zero stored in the low-order byte 

representing the channel number and a function code of 24 stored in the high- 

order byte. The second word contains a symbolic pointer to the location (the 

second argument), which specifies the amount of time that the program will 

be suspended. It is defined as two words, and in this example, represents a 10- 

second interval. When run, the example program prints its message every ten 

seconds. Note that the .TWAIT programmed request requires the FB monitor 

for proper operation. 

1.1.2.3 Addressing Modes — You must make certain that the arguments 

specified are valid source fields and that the address accurately represents the 

value desired. If the value is a constant or symbolic constant, use the immedi- 

ate addressing mode [#]. If the value is in a register, use the register symbol 

[Rn]. If the value is in memory, use the label of the location whose value is the 
argument. 

For example, when a direct numerical argument is required, the immediate 

mode causes the correct value to be put into the argument block. Thus 

.PRGREQ #Area,#4 

is correct, while 

-PRGREQ #Area,4 

is not correct since the contents of location 4 are placed into the argument 
block instead of the desired value 4. 

However, the form 

*+PRGREQ LIST+NUMBER 
t 

+ 

+ 

LIST: WORD AREA 
NUMBER: .WORD 4 

is correct since the contents of LIST are the argument block pointer and the 

contents of NUMBER are the data value. 

NOTE 

All registers except RO are preserved across a programmed 

request. In certain cases, RO contains information passed back 

by the monitor; however, unless the description of a request 

indicates that a specific value is returned in RO, the contents of 

RO are unpredictable upon return from the request. Also, with 

the exception of calls to the Command String Interpreter, the 

position of the stack pointer is preserved across a programmed 
request. 
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You must be sure that the selected mode generates the correct value as a 

source operand in a MOV instruction. Check the programmed request macro 

in the Macro Library (SYSMAC.SML) and expand the programmed request 

by hand or with the macro assembler (by using the .LIST MEB directive) to 

be sure of correct results. 

1.1.2.4 Keyword Macro Arguments — The RT-11 MACRO assembler supports 

keyword macro arguments. All the arguments used in programmed request 

calls can be encoded in their keyword form (see the PDP-I1 MACRO-11 

Language Reference Manual for details). 

The argument code for all EMT 375 programmed requests is used for explicit 

control in expanding an EMT programmed request. In EMT 375 programmed 

requests, the high byte of the first word of the area (pointed to by RO) contains 

an identifying code for the request. Normally, this byte is set if the macro 

invocation of the programmed request specifies the area argument, and it 

remains unaffected if the programmed request omits the area argument. If the 

macro invocation contains CODE=SET, the high byte of the first word of the 

area is always set to the appropriate code, whether or not area is specified. 

If CODE=NOSET is in the macro invocation, the high byte of the first word 

of area remains unaffected. This is true whether or not area is specified. This 

allows you to avoid setting the code when the programmed request is being set 

up. This might be done because it is known to be set correctly from an earlier 

invocation of the request using the same area, or because the code was stati- 

cally set during the assembly process. 

1.1.2.5 Channels and Channel Numbers — A channel is a data structure that 

is a logical connection between your program and a file on a mass storage 

device. The system provides 16 channels by default. When a file is opened on 

a particular device, a channel number is assigned to that file. The channel 

number can have an octal value from 0 to 377 (0 to 255 decimal). Thus, your 

program first opens a channel through a programmed request by specifying 

the device and/or file name, file type, and a channel number to the monitor. 

Your program refers to that file or device in all I/O operations thereafter by 

the assigned channel number. You can specify a device (non-file-structured) 

or a device and file name (file-structured). 

1.1.2.6 Device Blocks — A device block is a four-word block of Radix-—50 

information. You set up the block to specify a physical or logical device name, 

file name, and file type for use with a programmed request. This information 

is passed to the monitor when your program opens a file to locate the refer- 

enced device and the file name in the corresponding directory. 

For example, a device block representing the file FILE.TYP on device DK: 

could be written as 

»RADSO /DK #/ 
»RADSO /FIL/ 
»RADSO /E f/f 
»-RADSO /TYP/ 
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The first word contains the device name, the second and third words contain 
the file name, and the fourth word contains the file type. Device, file name, 
and file type must each be left-justified in the appropriate field. This string 
could also have been written as 

*RADSO /DK FILE TYP¢ 

Spaces must fill out each field. Also, the colon and period separators must not 
appear in the string since they are only used by the Command String Inter- 
preter to delimit the various fields. 

1.1.2.7 Programmed Request Errors — Programmed requests use three meth- 
ods of reporting errors detected by the monitor: 

1. Setting the carry bit of the processor status word (PS) 

2. Reporting the error code in byte 52 of the system communications area 

3. Generating a monitor error message 

If a programmed request has been executed unsuccessfully, the monitor re- 
turns to your program with the carry bit set. The carry bit is returned clear 
after the normal termination of a programmed request. Almost all requests 
should be followed by a Branch Carry Set (BCS) or Branch Carry Clear 
(BCC) instruction to detect a possible error. 

Because some programmed requests have several error codes — that is, errors 
can be generated for different reasons — byte 52 in the system communica- 
tions area is used to receive the error code. Thus, when the carry bit is set, 

‘. check byte 52 to find out the kind of error that occurred in the program. The 
meanings of values in the error byte are described individually for each re- 
quest. The error byte is always zero when the carry bit is clear. Your program 
should reference byte 52 with absolute addressing. Always address location 52 
as a byte, never as a word, since byte 53 has a different usage. The following 
example shows how byte 52 can be tested for the error code. 

ERRBYT=S2 
*PRGREQ AREA+ARG1i +... +ARG2 
SCS ERROR 

+ 

+ 

+ 

ERROR: TSTB G@H#ERRBYT 

Error messages generated by the monitor are caused by fatal errors, which 
cause your program to terminate immediately. Some fatal errors can be inter- 
cepted and have their values returned in byte 52 (see the .HERR/.SERR 
programmed requests). 

1.1.2.8 User Service Routine (USR) Requirement — Many 
programmed requests require the USR to be in memory. Some of these re- 
quests always require a fresh copy of the USR to be read in because the code 
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to execute them resides in the USR buffer area. Since the buffer area gets 

overlaid by data used to perform other system functions, the USR must be 

read in from the system device even if there is a copy of the USR presently in 

memory. Table 1-2 shows the programmed requests that require the USR. 

Table 1-2: Programmed Requests Requiring the USR 

Monitor 

Request 
SJ FB XM 

.CDFN yes* no no 

.CLOSE (see Note 1) yes yes yes 

.CSIGEN yes yes yes 

.CSISPC yes yes yes 

.DELETE yes yes yes 

.DSTATUS yes yes yes 

ENTER yes yes yes 

EXIT yes yes yes 

FETCH yes yes yes 

.GTLIN yes yes yes 

-HRESET yes no no 

.LOCK (see Note 2) yes yes yes 

-LOOKUP yes yes yes 

.QSET yes* yes* yes 

.RELEAS yes yes yes 

RENAME yes yes yes 

SSRESET yes* no no 

.TLOCK (see Note 3) yes yes yes 

Note 1: Only if channel was opened with an .ENTER pro- 

grammed request 

Note 2: Only if the USR is in a swapping state 

Note 3: Only if the USR is not in use by another job 

* The requests marked with an asterisk always require a 

fresh copy of the USR to be read in before they can be 

executed. 

USR requirements for programmed requests differ between the SJ and FB 

monitors as shown in the table. The .CLOSE programmed request on non-file- 

structured devices, such as a line printer or terminal, does not 

require the USR under any monitor. 

The USR is not reentrant and cannot be shared by concurrent jobs. Thus, 

when the USR is in use by one job, another job requiring it must queue up for 

it. This is particularly important for concurrent jobs when devices such as 

magnetic tape or cassette are active. For example, USR file operations on tape 

devices require a sequential search of the tape. When a background program 

is running the USR, the foreground job is locked out until the tape operation 

is completed. You should be aware that this operation may take considerable 

time. The .SPFUN request can be used to perform asynchronous directory 

operations on tape. In the FB and XM monitors, the .TLOCK request can be 

used by a job to check USR availability. 
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Any request that requires the USR to be in memory can also require that a 
portion of your program be saved temporarily in the system device swap file 
(that is, “swapped out”’ and stored in the file SWAP.SYS to provide room for 
the USR). The USR is then read into memory. This swapping is invisible to 
you in normal operation. However, you can optimize programs so that they 
require little or no swapping, thereby saving time. 

Consider the following items if a swap operation is necessary. 

1. The background job 

If a .SETTOP request in a background job specifies an address beyond the 
point at which the USR normally resides, a swap is required when the 
USR is called. Section 2.4.50 details the operation of the .SSETTOP re- 
quest. This case is not encountered in XM because the USR is always 
resident. 

2. The value of location 46 

If you assemble an address into word 46 or move a value there while the 
program is running, RT-11 uses the contents of that word as an alternate 
place to swap the USR. If location 46 is zero, this indicates that the USR 
will be at its normal location in high memory. If the USR does not require 
swapping, this value is ignored. 

A foreground job must always have a value in location 46 unless it is 
certain that the USR will never be swapped. If the foreground job does not 
allow space for the USR and a swap is required, a fatal error occurs. The 
SET USR NOSWAP command makes the USR permanently resident. 

If you specify an alternate address in location 46, the SJ monitor does not 
verify the validity of the USR swap address. Thus, if the area to be 
swapped overlays the resident monitor, the system is destroyed. 

3. Monitor offset 374 

The contents of monitor offset 374 indicate the size of the USR in bytes. 
Programs should use this information to dynamically determine the size of 
the region needed to swap the USR. 

4. Protecting program areas 

Make sure that certain areas of your program do not get overlaid when you 
swap in the USR. These areas are the program stack, any parameter block 
for calls to the USR, the EMT instruction that invoked the USR, I/O 
buffers, device handlers, interrupt service routines, queue elements, de- 
fined channels, and completion routines in use when the USR is being 
called. 

The RT-11 Software Support Manual provides additional information on the 
USR. 

1.1.3 Using Programmed Requests 

This section describes how to use and implement programmed requests to 
access the various monitor services. Chapter 2 contains, in alphabetical order, 
detailed descriptions of each request, including examples. 
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1.1.3.1 Initialization and Control — Typically, you use several programmed 

requests to control the operating environment in which your program is run- 

ning. These requests can include control of memory allocation, I/O access, 

devices, and error processing. 

MEMORY ALLOCATION 
The memory needs of a program are specified to the monitor by the SETTOP 

request. When loaded, a program occupies the memory specified by its image 

created at link time. To obtain more memory, a .SETTOP request is exe- 

cuted, with RO containing the highest address desired. The monitor returns 

the highest address available. Resident handlers or foreground jobs can pre- 

vent all the memory that is desired from being available to the program. If the 

memory requirements of the running program permit, the monitor retains the 

User Service Routine (USR) in memory, which reduces swapping. Otherwise, 

the monitor will automatically swap part of the user program to the swap file 

called SWAP.SYS on the system device. The .SETTOP request then allows 

you to determine how much memory is available and to control monitor 

swapping characteristics. See the SETTOP programmed request in Chapter 

2 for special optional features provided in an extended memory environment. 

Additional information on the .SETTOP request is also given in the RT-11 

Software Support Manual. 

If a program needs so much memory that the USR must swap, swapping will 

automatically occur whenever a USR call is made. However, if a program 

knows what file operations are necessary, and these operations can be consoli- 

dated and performed in localized areas, the efficiency of the system can be 

enhanced in the following manner: request the USR to be swapped in, have it 

remain resident while a series of consecutive USR operations is performed, 

then swap the USR out when the sequence of operations is completed. 

Three programmed requests control USR swapping. The request “LOCK 

causes the USR to be made resident for a series of file operations. It can 

operate either by: (1) requiring a portion of your program to be written to the 

swap blocks prior to reading in the USR; (2) only requiring a fresh copy of 

the USR if the USR buffer is overwritten; or (3) not requiring the USR to 

be read in if it finds the USR intact. The request 

UNLOCK swaps your program back in if it was swapped out and the USR is 

overwritten; otherwise, no swapping occurs. The request .TLOCK makes the 

USR resident in foreground/background programs, but only if the USR is not 

currently servicing another job’s file requests at the time the .TLOCK request 

is issued. This check prevents a job from becoming blocked while the USR is 

processing another job’s request. When a .TLOCK succeeds, the USR is ready 

to perform an operation immediately. In a single-job environment, the 

-TLOCK request performs exactly like the .LOCK request. 

DT 1 Al 2 Vathaan " 
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is, 16 files can be active at one time. Up to 256 (decimal) channels can be 

activated with the .CDFN request. This request sets aside memory inside the 

job area to provide the storage required for the status information on the 

additional channels. Once the .CDFN request has been executed, as many 

channels as specified can be active simultaneously. Use the .CDFN request 
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during the initialization phase of your program. The keyboard monitor com- 
mand CLOSE does not work if you define new input or output channels with 
the .CDFN programmed request. 

The .CNTXSW request allows the job to add memory locations to the list of 
items to be context-switched. The request itself does not cause a context 
switch to occur. 

INPUT/OUTPUT ACCESS 
Each pending I/O, message, or timer request must be placed into one of the 
monitor queues which is then processed on a first-in first-out basis by the 
monitor. In RT-11, all I/O transfers are queued to allow asynchronous pro- 
cessing of the request. A queue is a list of elements, each element being seven 
words long (ten words [decimal] long when using the extended memory moni- 
tor). When your program issues a data transfer programmed request, the 
information specifying the transfer is stored by the monitor in a queue ele- 
ment. This information is passed to the device handler, which then processes 
the I/O transfer. 

Each job, whether background or foreground, initially has only a single queue 
element available. Additional queue elements may be set aside with a .QSET 
request. The .QSET request declares where in memory the additional queue 
elements will go and how many elements there will be. If you do not include a 
-QSET request in your program, the monitor uses the queue element set aside 
in the job’s impure area. In this case, since only one element is available for 
each job, all operations would be synchronous. That is, any request issued 
when the available queue element list is empty has to wait for that element to 
become free. The number of queue elements necessary equals the number of 
asynchronous operations pending at any time. 

DEVICES 
The .DEVICE request turns off any special devices that are being used by the 
running program upon program termination. This request (available only in 
FB or XM) allows you to specify a set of device control register addresses and 
a value to be set in each register on job exit. When a job is 
terminated — either normally, by an error condition, or by a CTRL/C — the 
specified values are set in the specified locations. 

Loading a background job with a GET, R, or RUN command, or loading a 
foreground or system job with a FRUN and SRUN command, respectively, 
alters most locations in the vector area 0 to 476. RT-11 automatically pre- 
vents alteration of all locations used by the system, such as the clock, the 
console terminal, and all vectors used by handlers that are loaded. If a fore- 
ground job in a foreground/background environment accesses a device directly 
through an in-line interrupt service routine, the foreground job must notify 
the monitor that it must have exclusive use of the vectors. You use the 
-PROTECT programmed request to allow the foreground job to gain exclusive 
use of a vector or set of vectors. The PROTECT request can also be used by 
either the foreground or background job, prior to setting the contents of a 
vector, to test whether the vectors are already controlled by a job. This 
serves as further protection against jobs interfering with each other. An 
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UNPROTECT programmed request relinquishes control of a vector, making 

the vector available to both the background and foreground jobs. 

The request .SPFUN is available for performing special functions on devices 

such as magnetic tape. .SPFUN requests are used for such functions as rewind 

or space-forward operations. 

ERROR PROCESSING 

During the course of program execution, errors can occur that cause the moni- 

tor to stop and print a MON-F error message. Examples include directory I/O 

errors, monitor I/O errors on the system device, or 1/O requests to nonexistent 

devices. Some programs cannot afford to allow the monitor to abort the job 

because of such errors. For example, in the case of RT-11 multi-user BASIC, a 

directory I/O error affecting only one of the users should not cause the whole 

program to abort. For such applications, a pair of requests is provided, .HERR 

and .SERR. A .HERR request (normal default) indicates that the monitor 

will handle severe errors and stop the job. A .SERR request causes the moni- 

tor to return most errors to your program in byte 52 for appropriate action. 

In addition to processing I/O errors through HERR and .SERR requests, you 

can also handle certain fatal errors through the .TRPSET or .SFPA requests. 

You use these requests to prevent your program from aborting due to a trap to 

location 4 or 10 (octal), or to the exception traps of the Floating Point Proces- 

sor (FPP) or Floating Point Instruction Set (FIS). A .TRPSET request speci- 

fies the address of a routine that the monitor enters when a trap to location 4 

or 10 occurs. A .SFPA request specifies the address of a floating-point excep- 

tion routine that is called when an exception trap occurs. 

1.1.3.2 Allocating System Resources and Reporting Status — Several pro- 

grammed requests interrogate the system for specific details about a device or 

file that your program may be using. 

The .DATE request obtains the system date, which then can be printed on a 

report or entered as a data record in a file. The time-of-day can be obtained 

with a .GTIM request and used in the same way. A program can set the 

system date and/or time by using the SDTTM programmed request. Chang- 

ing the date or time has no effect on any outstanding mark time or timed wait 

requests. 

With a .GTJB request you can obtain information on whether the job is 

running in the foreground or background, the memory limits of the job, the 

virtual high limit for a job created with the linker /V option (XM only), the 

‘unit number of the job’s console terminal (if you are using the multi-terminal 

feature), the address of the job’s channel area, the address of the job’s impure 

area, and the job’s logical job name (if you are using a monitor with the 

system job feature). 

Status information on a file — such as its starting block, its length, and the 

device it is located on — can be obtained with a .CSTATUS request (avail- 

able only in FB and XM). Status information on a device — such as its block 

length and controller-assignment number — can be obtained with a 

.DSTATUS request. 
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The .MTSTAT programmed request provides multi-terminal status informa- 
tion when the multi-terminal feature is being used. 

The programmed requests .MFPS and .MTPS read the priority bits and set 
the priority and T-bits in the processor status word (PSW). These requests 
allow a program to run without change on any processor from an LSI-11 toa 
PDP-11/60. 

1.1.3.3 Command Interpretation — Two of the most useful programmed re- 
quests are .CSIGEN and .CSISPC. These requests call the Command String 
Interpreter (CSI), which is part of the USR. They are used to process standard 
RT-11 command strings in the general form 

*Dev:Output/Option=Dev:Input/Option 

The asterisk is printed on the terminal by the monitor’s programmed request 
processor. The RT-11 system programs use the same command string (see the 
RT-11 System User’s Guide). 

Use the .CSIGEN request to enter a command string at the terminal. The CSI 
analyzes the string for correct syntax, automatically loads the required device 
handlers into memory, opens the files specified in the command, and returns 
to your program with option information. Thus, with one request, a language 
processor such as the FORTRAN compiler is ready to input from the source 
files and output the listing and binary files. You can specify the available 
options in the command string to control the operation of the language proces- 
sor. The .CSIGEN request uses channels 0 through 2 to accommodate three 
output file specifications and channels 3 through 10 (octal) to accommodate 
six input file specifications. 

The programmed request .CSISPC provides you with the services of the com- 
mand processor, but allows you to do your own device and file manipulation. 
When you use .CSISPC, the CSI obtains a command string, analyzes it syn- 
tactically, places it into tabular form, and passes the table to your program for 
appropriate action. 

The .GTLIN request obtains one line of input at a time instead of one charac- 
ter. This request supports the indirect file function and allows your program 
to obtain one line at a time from an indirect file. Thus, if your program was 
started through an indirect file, the line is taken from the indirect file and not 
the terminal. 

1.1.3.4 File Operations — A device handler is the normal RT-11 interface 
between the monitor and the peripheral device on which file operations are 
performed. The console terminal handlers (in FB and XM) and the interjob 
message handlers are part of the resident monitor and require no attention on 
your part. All other device handlers are loaded into memory with either a 
-FETCH request from the program or a LOAD command from the keyboard 
before any other request can access that device. Section 1.1.3.5 of this manual 
describes the use of programmed requests for performing I/O operations. The 
RT-11 Software Support Manual describes how to write device handlers for 
RT-11. 
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Once the handler is in memory, a .LOOKUP request can locate existing files 

and open them for access. New files are created with an .ENTER request. 

Space for the file can be defined and allocated as: 

1. One-half the size of the largest unused space or all of the second largest 

space, whichever is larger (the default) 

N A space of a specific size 

3. As much space as possible 

W 4 it 
he way t tne system auocates tne 

by you to the file size argument of the ENTER request. 
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perry 

When file operations are completed, a .CLOSE request makes the new file 

permanent in the directory, or a .PURGE request can free the channel with- 

out making the file permanent in the directory. Existing permanent files can 

be renamed with a .RENAME request or deleted with a .DELETE request. 

Two other requests, SAVESTATUS and .REOPEN, add to the flexibility of 

file operations. The SAVESTATUS request remembers the current status of 

a file that has been opened with a .LOOKUP request and makes the file 

temporarily inactive, thus freeing the channel for use by another file. The 

REOPEN request causes the inactive file to be reactivated on any free chan- 

nel, and I/O continues on that channel. In this manner, you can open more 

files than there are channels. If, in addition, you lock the USR in memory, you 

can open all the files your job needs while maintaining system swapping 

efficiency. The procedure is: 

1. Lock the USR in memory, and open the files that are needed. 

2. Issue the SAVESTATUS request. | 

3. Release the USR. 

4. Issue a REOPEN request each time a file is needed. 

5. Lock USR, and use the .CLOSE request to make the files permanent. 

Because a .REOPEN request does not require any I/O, all USR swapping and 

directory motion can be isolated in the initialization code for an application, 

and many files can be manipulated at one time. 

1.1.3.5 Input/Output Operations — You can perform I/O in three different 

modes: 

e synchronous 

® asynchronous 

e event-driven 

These modes allow you to optimize the overlap of CPU and i/O processing. 

The programmed requests .READW and .WRITW perform synchronous 

I/O — that is, the instruction following the request is not executed until the 
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I/O transfer is completely finished; thus the program and the I/O process are 
synchronized. 

The program requests .READ, .WRITE, and .WAIT perform asynchronous 
I/O — that is, the READ or .WRITE request adds the transfer request to the 
queue for the device; if the device is inactive, the transfer begins; control 
returns to the user program before the transfer is completed. The .WAIT 
programmed request, however, blocks the program until the transfer is com- 
pleted. This allows the I/O operation to be completed before any further 
processing is done. Asynchronous I/O is most commonly used for double 
buffering. 

Program requests such as .READC and .WRITEC perform event-driven 
I/O — that is, they initiate a completion routine when the transfer is fin- 
ished. 

Event-driven I/O is practical for conditions where system throughput is im- 
portant, where jobs are divided into overlapping processes, or where processor 
timings are random. The last condition is the most attractive case for using 
event-driven I/O because processor timing may range up to infinity in that a 
process is never completed. 

Since the completion routine is essential to event-driven I/O, the next section 
presents general guidelines for writing completion routines. 

COMPLETION ROUTINES 
Completion routines are part of your program. They execute following the 
completion of some external operation, interrupting the normal program flow. 
On entry to an I/O completion routine, Register 0 contains the contents of the 
Channel Status Word and Register 1 contains the channel number for the 
operation. The carry bit is not significant. 

Completion routines are handled differently, depending on whether the pro- 
gram is being run under the SJ monitor or the FB and XM monitors. Under 
the SJ monitor, completion routines are totally asynchronous and can inter- 
rupt each other. An interrupted completion routine is resumed when the 
interrupting routine is finished. Under the FB and XM monitors, completion 
routines do not interrupt one another. Instead, they are queued, and the next 
routine is not entered until the first is completed. 

If the foreground job is running and a foreground I/O transfer completes and 
wants a completion routine, that routine is entered immediately if the fore- 
ground job is not already executing a completion routine. If it is in a comple- 
tion routine, that routine continues to termination, at which point other com- 
pletion routines are entered in a first-in first-out order. If the background job 
is running (even in a compietion routine) and a foreground I/O transfer com- 
pletes with a specified completion routine, execution of the background job is 
suspended and the foreground routine is entered immediately. 

Also under the FB monitor, it is possible to request a completion routine from 
an in-line interrupt service routine through a .SYNCH programmed request. 
This allows the program to issue other programmed requests to the monitor. 
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Restrictions that must be observed when writing completion routines are as 
frll trae 
LULIV VY 

i. Requests that require the USR should not be issued within a completion 

routine. A fatal monitor error is generated if the USR is called from a 

completion routine. 

2. Completion routines should never reside in memory space that is used for 

the USR, since the USR can be interrupted when I/O terminates and the 

completion routine is entered. If the USR has overlaid the routine, control 

passes to a random place in the USR, with a HALT or error trap being the 

likely result. 

3. Registers other than RO or Rl must be saved upon entry to completion 

routines and restored upon exiting. Other registers cannot transfer data 

between the mainline program and the completion routine. 

4. Under the XM monitor, completion routines must remain mapped while 

the request is active and the routine can be called. 

5. The completion routine must exit with an RTS PC instruction because the 

routine was called from the monitor with a JSR PC,ADDR, where ADDR 

is the user-supplied entry point address. If you exit completion routines 

with an .EXIT request, your job will abort. An exit from a completion 

routine can be done by using an .SPCPS request to change the mainline 

PC to point to an .EXIT in the main code. As soon as all completion 

routines are done, the exit will be executed. 

6. Under the XM monitor, completion routines scheduled as a result of a 

SYNCH run in kernel mapping, not user mapping. 

Frequently, a program’s completion routine needs to change the flow of con- 

trol of the mainline code. For example, you may wish to establish a schedule 

among the various tasks of an application program after a certain time has 

elapsed, or after an I/O operation is complete. Such an application needs to 

redirect the mainline code to a scheduling subroutine when the application’s 

timer or read/write completion routine runs. The .SPCPS programmed re- 

quest, which can only be used in a foreground/background or extended mem- 

ory environment, saves the mainline code program counter and processor 

status word, and changes the mainline code program counter to a new value. 

If the mainline code is performing a monitor request, that request finishes 

before rerouting can occur. 

TERMINAL INPUT/OUTPUT 
Several programmed requests are available to provide an I/O capability with 

the console terminal: a .TTYIN request obtains a character from the console; 

a .TTYOUT request prints a character on the terminal; long strings of 

characters — even multiple lines — are output with the .PRINT request. 

Programs can also issue .TTINR and .TTOUTR requests, which indicate that 

a character is not available or that the output buffer is full. The program can 

then resume operation and try again at a later time. A .RCTRLO request 

forces the terminal output to be reactivated after a CTRL/O has been typed to 

suppress it, so that urgent messages will be printed. 
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You can use the .TTYIN/.TTINR requests in special (single-character) mode 

by setting bit 12 of the Job Status Word. See the .TTYIN programmed re- 

quest for a description of special mode. 

MULTI-TERMINAL REQUESTS 
The RT-11 multi-terminal feature allows your program to perform input/out- 

put on up to 16 terminals. Several programmed requests allow you to perform 

I/O on these terminals. Before issuing any of these programmed requests to a 

terminal, you must issue the .MTATCH request, which reserves the specified 

terminal for exclusive use by your program. The terminal cannot then be used 

by any other job until you issue the .MTDTCH request to detach the 

terminal. 

The .MTIN request returns to a program characters that are typed at the 

terminal, while the .MTOUT and .MTPRNT requests send characters to a 

terminal. These requests are analogous to the .TTYIN, .TTYOUT, and 

.PRINT requests. Note that the . TTYIN/.TTINR, .TTYOUT/.TTOUTR, and 

.PRINT requests can only be used with the console terminal. 

You can set terminal and line characteristics with the .MTSET request. You 

provide a four-word status block that contains the terminal status word, the 

character of the terminal requiring fillers and the number of fillers required 

for this character, the width of the carriage (80 characters by default), and 

system terminal status. The status of a terminal can be obtained by issuing 

the .MTGET request. The .MTSTAT request provides multi-terminal system 

status information. 

1.1.3.6 Foreground/Background Communications — Communication between 
foreground and background jobs is obtained through the programmed re- 

quests .SDAT and .RCVD. These requests also have three modes (synchro- 

nous, asynchronous, and event-driven) that allow transfer of buffers between 

the two jobs as if I/O were being done. The sending job treats a .SDAT request 

as a write, and the receiving job treats .RCVD as a read. In the case of .RCVD 
requests, the receiving buffer must be one word longer than the number of 

words expected. When the data transfer is completed, the first word of the 

buffer contains the number of words actually sent. 

Jobs receiving messages can be activated when messages are sent through 

-RCVDC completion routines, while the sending jobs use .SDATC completion 
routines. The .MWAIT request is used for synchronizing message requests. It 

is similar to the .WAIT request that is used for normal I/O. 

If you want one job in a foreground/background environment to read or write 

data in a file opened by the other job, use the .CHCOPY request. For exam- 

ple, when the background job is processing data that is being collected by the 

foreground job, the .CHCOPY request allows you to obtain channel informa- 
tion from the foreground job and to use that channel information to control a 

read or write request. 

The foreground/background monitor always causes a context switch of critical 

items such as machine registers, the job status area, and floating-point proc- 
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essor registers when a different job is scheduled to run because it has a higher 
priority, or because the current 

. 
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runnable. When the monitor saves a job’s context, it saves the job-dependent 

information on the job’s stack so that this information can be restored when 

the job is runnable again. 

1.1.3.7 Timer Support — Timer support by the monitor is provided through 

the .MRKT request. With the .MRKT request, you specify the address of a 

routine that is to be entered after a specified number of clock ticks. Like I/O 

completion routines, .MRKT routines are asynchronous and independent of 

the main program. After the specified time elapses, the main program is 

interrupted, the timer completion routine executes, and control returns to the 

interrupted program. 

Pending .MRKT requests — as many as the queue can hold — are identified 

by number. Pending timer requests can be canceled with a .CMKT request. 
.MRKT requests are normally used as a scheduling tool where jobs are sched- 

uled on the basis of clock events, detected by timer completion routines. 

A job can be suspended for a specified time interval with a .TWAIT request. 

For example, the .TWAIT request will allow a compute-bound job to relin- 

quish CPU time to the rest of the system, permitting other jobs to run. The 

.TWAIT request does not work under the SJ monitor. 

1.1.3.8 Program Termination or Suspension — Many jobs come to an execu- 

tion point where there is no further processing necessary until an external event 

occurs. In the FB or XM environment such a job can issue a .SPND request to 

suspend the execution of that job. While the foreground job is suspended, the 

background job runs. When the desired external event occurs, it is detected by 

a previously requested completion routine, which executes a .RSUM request 

to continue the job at the point where it was suspended. 

When a job is ready to terminate or reaches a serious error condition, it can 

reset the system with the .SSRESET and .HRESET requests. .SRESET is a 

soft reset. That is, the monitor data base is reinitialized, but queued I/O is 

allowed to run to completion. .HRESET is a hard reset where all I/O for the 
job is stopped (by a RESET instruction in the SJ monitor or by calls to the 
handlers in an FB environment). 

Use the programmed request .EXIT in a background job to return control to 

the keyboard monitor by causing program termination. If Register 0 contains 

a zero upon execution of this request, a hard reset is performed, and the 

commands REENTER, CLOSE, and START are disabled. If Register 0 con- 

tains a non-zero value upon exit from your program, a soft reset is done, and 

these commands are not disabled. In a foreground job, an .EXIT programmed 

request stops the job but does not return control to the keyboard monitor. The 

job can be removed from memory by the UNLOAD command. 

You may initiate the execution of another program with a .CHAIN request 

from a background job. Files remain open across a .CHAIN request and data 

is passed in memory to the chained job, so that it can adjust processing. In 

FORTRAN, channel information is stored in the impure area, and this infor- 

Introduction to Advanced RT-11 Programming 1-23



1-24 

mation is not preserved across a .CHAIN request. Thus, close any channels in 

the first program, and reopen them in the program being chained to. 

1.1.3.9 System Job Communications — System job support allows communi- 

cations between any two jobs in the system. The background job, designated 

by the logical job name ‘B’, and the foreground job, designated by the logical 

job name ‘F’, can send and receive messages between each other by using the 

.RCVD and .SDAT programmed requests. 

All jobs (that is, background, foreground, and system jobs) can communicate 

with each other by using the Message Handler (MQ). The MQ handler per- 

forms like an ordinary RT-11 device handler in the way it accepts and 

dispatches I/O requests from the queued I/O system. This permits all .READ 
and .WRITE requests to send messages between any two jobs as if they were 

data transfers to files. Both the sending and receiving job must issue a 

.LOOKUP request on a channel and use ‘MQ’ as the device specification and 

the logical job name of the job with which they are communicating as the file 

specification. In the case of .READ requests, the receiving buffer must be one 

word longer than the number of words expected. When the data transfer is 

completed, the first word of the buffer contains the number of words actually 

sent (identical to the .RCVD requests). This does not apply to the .WRITE 

requests; the first word of the sending buffer is the first word of the message to 

be sent. Note that the Message Handler (MQ) can also be used under the 

distributed FB monitor; it does not require the system job special feature. 

Care should be taken when assigning logical job names to system jobs. Pro- 

grammed requests such as .LOOKUP, .CHCOPY, and .GTJB must use the 

job’s current logical job name (see the RT-11 System User’s Guide). 

1.1.3.10 Extended Memory Functions — The RT-11 extended memory (XM) 

monitor permits MACRO programs to access extended memory by mapping 

their virtual addresses to physical locations in memory. This is done in con- 

junction with a hardware option called the Memory Management Unit that 

converts a 16-bit virtual address to an 18-bit physical address. You access 

extended memory in a program through programmed requests. 

In accessing extended memory, you must first establish window and region 

definition blocks. Next, you must specify the amount of physical memory the 

program requires and describe the virtual addresses you plan to use. Do this 

by creating regions and windows. Then, associate virtual addresses with phys-. 

ical locations by mapping the windows to the regions. You can remap a win- 

dow to another region or part of a region, or you can eliminate a window or a 

region. Once the initial data structures are set up, you can manipulate the 

mapping of windows to regions that best meet your requirements. 

There are four types of extended memory programmed requests: 

1. Window requests 3. Map requests 

2. Region requests: 4. Status requests 

The window and region requests have their own data structures. RT-11 pro- 

vides the macro .WDBBK to create a window definition block and the macro 
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.RDBBK to create a region definition block. Both macros automatically de- 

fine offsets and bit names. Two other macros, .WDBDF and .RDBDF, define 

only the offsets and bit names. 

The programmed request .CRAW is used to create a window. To eliminate a 

window, use the .ELAW request. A region is created using the .CRRG request. 

You return a region to the free list of memory with the .ELRG request. 

You map a window to a region with the .MAP request. If a window is already 

mapped to a region, this window is unmapped and the new one i apped. 
TY 1 XT 1 a1 
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of a window with the .GMCX request. 

Certain programmed requests are restricted when they are in an extended 

memory environment. These programmed requests and their restrictions are 

as follows: 

.CDFN All channels must be in the lower 28K of memory (but 

not in the PARI region, 20000-37776 cctal)}. 

.QSET All queue elements must be 10 (decimal) words long and 

in the lower 28K of memory (but not in the PAR! region, 

20000-37776 octal). 

SETTOP — Effective only in the virtual address space that is mapped 

at the time the request is issued, unless the job was linked 

with the /V option (see the RT-11 System User’s Guide). 

.CNTXSW Not usabie in virtual jobs. 

Detailed information on programmed requests in an extended memory envi- 

ronment is given in the RT-11 Software Support Manual. 

1.1.3.11 Interrupt Service Routines -— The system macro library 

(SYSMAC.SML) contains some macros that are not programmed requests, 
but are used like programmed requests in interrupt service communication to 

the monitor. The first macro call in every interrupt routine is INTEN, which 

causes the system to use the system stack for interrupt service and allows the 

monitor scheduler to make note of the interrupt. If device service is all the 

routine does, .INTEN is the only caii it need make. If you need to issue one or 

more programmed requests, such as .READ or .WRITE from the interrupt 

service routine, you must issue the SYNCH call. The INTEN call described 

above switched execution to the system state, and since programmed requests 

can only be made in the user state, the SYNCH call handles the switch back 
atatan Tha nrdAa FaAllA thn QVNICT wall 

tG the User State. ime Coae following the SYNCH cau executes as a comple- 

tion routine. When the .SYNCH is finished, the completion routine can exe- 

cute programmed requests, initiate I/O, and resume the mainline code. The 

first word after the .SYNCH call is the return address on error, while the 

second word is the return on success. The RT-11 Software Support Manual 
contains a detailed description of interrupt service routines. 
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1.1.3.12 Device Handlers — The system macro library (SYSMAC.SML) con- 

tains several macros that simplify the writing of a device handler. A device 

handler is divided into several sections. These sections are as follows: 

e Preamble section e Interrupt service section 

e Header section e 1/0 completion section 

e I/O initiation section e Termination section 

The .DRDEF macro is used near the beginning of your device handler, and 

performs much of the work in the preamble section. The .DRBEG macro sets 

up the first five words in the header section, stores five words of information in 

block 0 of the handler file, and creates some global symbols. The .DRAST 

macro sets up the interrupt entry point and the abort entry point in the 

interrupt service section, and lowers the processor priority. The .DRFIN 

macro generates the instructions for the jump back to the monitor at the end 

of the handler I/O completion routine. The .DREND macro generates handler 

termination code. The .DRBOT macro sets up the primary driver. A primary 

driver must be added to a standard handler for a data device to create a 

system device handler. In addition, the .DRSET macro sets up the option 

table for the SET command in block 0 of the device handler file. The .DRVTB 

macro sets up a table of vectors for devices that require more than one vector. 

Each of the device handler macros is described in Chapter 2. The RT-11 

Software Support Manual details the use of these macros in writing a device 

handler. 

1.1.4 Compatibility with Previous RT-11 Versions 

Programmed requests were implemented differently in each major release of 

RT-11. The following sections outline the changes that were made to the 

programmed requests from version to version. 

1.1.4.1. Version 1 Programmed Requests — Programmed requests provided 

with the first release of RT-11, such as .READ and .WRITE, were designed 

for a single-user, single-job environment. As such, they differ significantly 

from the programmed requests of the later versions. For Version 1 requests, 

arguments were pushed on the stack instead of being stored, as they are 

presently, in an argument block. The channel number was limited to the 

range 0 through 17 (octal), while later versions can allocate an additional 

number of channels. Also, no arguments could be omitted in the macro call. 

Programs written for use under Version 1 assemble and execute properly 

under Versions 3 and 4 when the ..V1.. macro call is used. The RT-11 overlay 

handler uses Version 1 calls because they take less memory. (See Chapter 11, 

Linker [LINK], of the RT-11 System User’s Guide.) The ..V1.. macro call 

causes ali Version | programmed requests to expand exactly as they did in 

Version 1. However, it is to your advantage to convert Version 1 programs to 

the current format for programmed requests (see Section 2.7). 

1.1.4.2 Version 2 Programmed Requests — The release of RT-11 Version 2 
included new programmed requests and a different way of handling argu- 
ments. The new programmed requests reflected RT-11’s ability to run a fore- 
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ground job as well as a background job. They included requests to suspend/re- 

sume the foreground job and to share messages and data between the two 

jobs. 

Arguments in Version 2 programmed requests were stored in an argument 

block instead of on the stack. Another difference in Version 2 was that argu- 

ments could be omitted from macro calls. If the Area argument — that is, the 

pointer to the argument block — was omitted, the macro assumed that RO 

pointed to a valid argument block. If any of the optional arguments were not 

present, the macro placed a zero in the argument block for the corresponding 

argument. Version 1 programmed requests were modified to incorporate these 

changes, and the ..V1.. macro was provided to allow Version 1 programmed 

requests to execute under Version 2 without further modification. 

Programs written for use under Version 2 assemble and execute properly 

under Version 3 and 4 when the ..V2.. macro call is used. The ..V2.. macro call 

causes all programmed requests prior to Version 3 to expand in Version 2 

format. 

1.1.4.3 Version 3 Programmed Requests — The programmed requests for Ver- 

sion 3 provide means for user programs to access regions in extended memory 

and to use more than one terminal. The chief difference between Version 2 

and Version 3 programmed requests is the way in which omitted arguments 

are handled. In Version 3 and 4, blank arguments in the macro calls do not 

cause zeros to be entered into the argument block, but leave the corresponding 

argument block entry for the missing argument untouched. 

This change can have a significant impact on user programs. If an argument 

block within a program is to be used many times for similar calls, you can 

save instructions by setting up the argument block entries only once (at 

assembly or run time), and leaving the corresponding fields blank in the 

macro call. 

However, you should keep in mind that you may not substitute zeroes for 

missing fields. Programs written with this assumption operate incorrectly and 

exhibit a wide range of symptoms that can be hard to diagnose. Therefore, you 

must write the necessary instructions to fill the argument block if a pro- 

grammed request is issued with fields left blank in the argument list. 

Programmed requests from previous versions were modified to mcorporate 

this change, and the ..V2.. macro call was provided so that Version 2 programs 

could execute properly under Version 3 without further modification. 

1.1.4.4 Version 4 Programmed Requests — Certain programmed requests 

have taken on additional functions to support the system job feature. These 

programmed requests and their additional functions follow: 

Programmed Request Added Function 

.GTIB Returns logical joo name. 

.CHCOPY May specify logical job name. 

LOOKUP Opens message channel to any job; issues 

-READ/C/W, .WRITE/C/W, and .WAIT re- 
quests to communicate between jobs. 
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1.1.5 Programmed Request Conversion 

The previous sections describe the modified format of programmed requests 
that were developed after those of Version 1. This section describes the con- 
version process from the Version 1 format to Version 3. 

1.1.5.1 Macro Calls Not Requiring Conversion — Version 1 macro calls that do 
not require any conversion are as follows: 

.CSIGEN -RCTRLO 

.CSISPC -RELEAS 
DATE SETTOP (Note 1) 
-DSTATUS SSRESET 
EXIT .TTINR (Note 2) 
FETCH -TTOUTR (Note 2) 
-HRESET .TTYIN 
LOCK -TTYOUT 
.PRINT -UNLOCK 
.QSET 

Note 1: Provided that location 50 is examined for the maximum value. 

Note 2: Except in FB or XM systems. 

1.1.5.2 Macro Calis That Can Be Converted — Version 1 macro calls that can 
be converted are as follows: 

CLOSE -RENAME 
-DELETE -REOPEN 
ENTER SAVESTATUS 
LOOKUP WAIT 
-READ .WRITE 

The general format of the ..V1.. system macro is 

-PRGREQ Chan,Arg1,...,Argn 

In this form, Chan is an integer between 0 and 17 (octal) and is not a general 
assembler argument. The channel number is assembled into the EMT in- 
struction itself. The arguments Arg/ through Argn are either moved into RO or 
pushed on the stack. 

The ..V2.. equivalent of the above call is 

-PRGREQ Area,Chan,Argl,...,Argn 

In this form, the Chan argument can be any legal assembler argument and 
can be in the range from 0 to 377 (octal). Area points to an argument block 
where the arguments Arg! through Argn will be placed. 

Introduction to Advanced RT-11 Programming



For example, consider a .READ programmed request in both forms: 

Version 1: »READ 5 +8BUFF -#256.-BLOQCK 

Version 2: ,RPEGD #AREQG;#5 -#BUFF +8256. +BLOCK 

AREA: ~WORD O $CHANNEL/FUNCTION CODE HERE 

»HORD O $BLOCK NUMBER HERE 

»HORD © GBUPFFER ADDRESS HERE 

~HORD OG GHWORD COUNT HERE 

»HORD ©O $8 1 GOES HERE 

Thus, the difference in the two macro calls is that Version 2 declares the 

channel number as a legal assembler argument and adds an Area argument. 

Table 1-3 shows a complete list of conversions for the programmed requests 

that can be converted. Version 1 and Version 2 formats are given. In Version 3, 

this function is performed automatically. The arguments shown inside the 

square brackets ([]) are optional. Refer to the appropriate section in Chapter 2 

for more details on each request. 

Table 1-3: Programmed Request Conversions (Version | to Version 2) 

Version Programmed Request 

V1: .DELETE chan,dblk 

V2: .DELETE area,chan,dblk[,count] 

V1: LOOKUP chan,dblk 

V2: LOOKUP area,chan,dblk[,count] 

V1: ENTER chan,dblk{,length] 

V2: ENTER area,chan,dblk[,length[,count]] 

V1: RENAME chan, dblk 
V2: RENAME area,chan,dbik 

V1: SSAVESTAT chan,cblk 

V2: SSAVESTAT area,chan,cblk 

V1: -REOPEN chan,cblk 

V2: REOPEN area,chan,cblk 

Vi: .CLOSE chan 

V2: .CLOSE chan 

V1: -READ/.READW chan, buff,went,blk 

V2: -READ/.READW area,chan, buff, went, blk 

Vi: -READC chan, buff,went,crtn, blk 

V2: -READC area,chan, buff,went,crtn, blk 

V1: -WRITE/.WRITW chan, buff, went, blk 

V2: -WRITE/.WRITW area,chan, buff,went, blk 

V1: -WRITC chan, buff,went,crtn, blk 

V2: -WRITC area,chan, buff, went, crtn, blk 

V1: WAIT chan 

V2: WAIT chan 
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Several important features of Version 3 calls to be kept in mind when using 
them are as follows: 

1. Version 3 calls require the area argument, which points to the area where 
the other arguments will be (unless RO already points to it and the first 
word is set up). 

2. Enough memory space must be allocated to hold all the required argu- 
ments. 

3. The chan argument must be a legal assembler argument, not just an 
integer between 0 and 17 (octal). 

4. Blank fields are permitted in the Version 3 calls. Any field not specified 
(left blank) is not modified in the argument block. 

1.1.6 Programmed Request Summary 

Many programmed requests operate only in a specific RT-11 environment, 
such as under a foreground/background monitor or when using a special fea- 
ture such as multi-terminal operation. Table 1-4 lists the programmed re- 
quests that can be used in all RT-11 environments, including multi-terminal 
operation. Table 1-5 lists the additional programmed requests that can be 
used under the foreground/background monitor and extended memory moni- 
tor. The EMT and function code for each request are shown in octal. Although 
only the first six characters of the programmed request are significant to the 
Macro assembler, the longer forms are shown to provide a better understand- 
ing of the request function. Also, the purpose of each request is described. 

_ Macros that are used in interrupt service routines and in writing device han- 
dlers are listed since they are a part of the system macro library. 

Table 1-4 summarizes the programmed requests that work in all RT-11 envi- 
ronments. The programmed requests followed by (MT) work only under the 
multi-terminal feature of RT-11. 

Table 1-4: Programmed Requests for All RT-11 Environments 

Name EMT Code Purpose 

.CDFN 375 15 Defines additional channels for I/O 

.CHAIN 374 10 Chains to another program (in background job only) 

.CLOSE 374 6 Closes the specified channel 

.CMKT 375 23 Cancels an unexpired mark time request (special 
feature in singie-job environment) 

.CSIGEN 344 — Calls the Command String Interpreter (CSI) in gen- 
eral mode 

.CSISPC 345 — Calls the Command String Interpreter (CSI) in the 
special mode 

(continued on next page) 
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Table 1-4: Programmed Requests for All RT-11 Environments (Cont.) 

Name EMT Code Purpose 

.CTIMIO — — Used within a device handler as a macro call to 

cancel a mark time request (special feature) 

.DATE 374 12 Moves the current date information into RO 

.DELETE 375 0 Deletes the file from the specified device 

.DRAST — — Used with device handlers to create the asynchro- 

nous entry points to the handler 

.DRBEG — — Used with device handlers to create a five-word 

header, and .ASECT locations 52 through 60 

.DRBOT — — Used with system device handlers to set up the pri- 

mary driver 

-DRDEF — — Used with device handlers to set up handler param- 
eters, call driver macros from the library, and define 

useful symbols 

.DREND — — Used with device handlers to generate the table of 

pointers into the resident monitor 

.DRFIN — — Used with device handlers to generate the code re- 

quired to exit to the completion code in the resident 

monitor 

.DRSET — — Used with device handlers to create or extend the 

list of SET options for a device 

.DRVTB — — Used with multi-vector device handlers to generate 

a table that contains the vector location, interrupt 

entry point, and processor status word for each de- 

vice vector 

.DSTATUS 342 — Returns the status of a particular device 

ENTER 375 2 Creates a new file for output 

EXIT 350 — Exits the user program 

FETCH 343 — Loads a device handler into memory 

FORK — — Generates a subroutine call in an interrupt service 

routine that permits long but not critical processing 

to be postponed until all other interrupts are dis- 

missed 

.GTIM 375 21 Gets the time of day 

.GTJB 375 20 Gets parameters of a job 

.GTLIN 345 — Accepts an input line from either an indirect com- 

mand file or from the console terminal 

.GVAL 375 34 Returns monitor fixed offsets 

.HERR 374 5 Specifies termination of a job on fatal errors 

-HRESET 357 — Terminates I/O transfers and does a .SRESET oper- 

ation 
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Table 1-4: Programmed Requests for All RT-11 Environments (Cont.) 

Name EMT Code Purpose 

INTEN — — Generates a subroutine call to notify the monitor 
that an interrupt has occurred, requests system 

state, and sets processor priority to the specified 
value 

LOCK 346 — Makes the monitor User Service Routine (USR) per- 
manently resident until an .EXIT or .UNLOCK is 

executed; the user program is swapped out, if neces- 
sary 

.LOOKUP 375 1 Opens an existing file for input and/or output via 
the specified channel; opens a message channel to a 

specified job 

-MFPS — — Reads the priority bits in the processor status word, 
but does not read the condition codes 

.MRKT 375 22 Marks time, that is, sets an asynchronous routine to 
be entered after specified interval (special feature in 
single-job environment) 

-MTATCH (MT) 375 37 Attaches a terminal for exclusive use by the request- 
ing job 

.MTDTCH (MT) 375 37 Detaches a terminal from one job and frees it for use 
by other jobs 

-.MTGET (MT) 375 37 Returns the status of a specified terminal to the user 

.MTIN (MT) 375 37 Operates as a .TTYIN request for a multi-terminal 
configuration 

.MTOUT (MT) 375 37 Operates as a .TTYOUT request for a multi-termi- 
nal configuration 

.MTPRNT (MT) 375 37 Operates as a .PRINT request for a multi-terminal 
configuration 

.MTPS Sets the priority bits, condition codes, and T-bit in 
the processor status word 

.MTRCTO (MT) 375 37 Resets the CTRL/O flag for the designated terminal 

MTSET (MT) 375 37 Modifies terminai status in a multi-terminal config- 
uration 

.MTSTAT (MT) 375 37 Provides multi-terminal system status 

.PRINT 351 — Outputs an ASCII string terminated by a zero byte 
or a 200 byte 

.PURGE 374 3 Clears out a channel for reuse 

.QELDF Used with device handlers to define offsets in the 
I/O queue element 

.QSET 353 — Increases the size of the monitor I/O queue 

.RCTRLO 355 — Enables output to the terminal, overriding any pre- 
vious CTRL/O 
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Table 1-4: Programmed Requests for All RT-11 Environments (Cont.) 

Name EMT Code Purpose 

-READ 

.READW 

RENAME 

.REOPEN 

SAVESTATUS 

SCCA 

SSDTTM 

.SERR 

FPA 

SPFUN 

SRESET 

SYNCH 

.TIMIO 

.TLOCK 

375 

378 

354 

370 

375 

10. 

_
—
 

i)
 

10 

30 

40 

Transfers data on the specified channel to a mem- 

ory buffer and returns control to the user program 

when the transfer request is entered in the I/O 
queue; no special action is taken upon completion of 

V/O 

Transfers data on the specified channel to a mem- 

ory buffer and returns control to the user program 

when the transfer request is entered in the I/O 

queue; upon completion of the read, control trans- 

fers asynchronously to the completion routine speci- 

fied in the .READC request 

Transfers data via the specified channel to a mem- 

ory buffer and returns control to the user program 

only after the transfer is complete 

Removes a device handler from memory 

Changes the name of the indicated file to a new 
name; if this request is attempted when using mag- 

tape, the handler returns an illegal operation code 

Restores the parameters stored via a .SAVES- 

TATUS request and reopens the channel for I/O 

Saves the status parameters of an open file in user 
memory and frees the channel for use 

Enables intercept of CTRL/C commands 

Sets the system date and/or time | 

Inhibits most fatal errors from aborting the current 

job 

Specifies the highest memory location to be used by 

the user program 

Sets user interrupt for floating-point processor ex- 

ceptions 

Performs special functions on magtape, cassette. 

diskette, and some disk devices 

Resets all channels and releases the device handlers 

from memory 

Generates a subroutine call that enables your pro- 
gram to perform programmed requests from within 

an interrupt service routine 

Generates a subroutine call in a handler to schedule 

a mark time request (special feature in all environ- 

ments) 

Indicates if the USR is currently used by another 

job and performs exactly as a .LOCK request in a 

single-job environment 
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Table 1-4: Programmed Requests for All RT-11 Environments (Cont.) 

Name EMT Code Purpose 

.TRPSET 375 3 Sets a user intercept for traps to monitor locations 4 
and 10 

.TTINR 340 — Reads none character from the keyboard buffer 

.TTYIN 

-TTYOUT 341 — Transfers none character to the terminal input 
.TTOUTR buffer — 

.UNLOCK 347 — Releases the USR after execution of a .LOCK and 
swaps in the user program, if required 

V1. — — Provides compatibility with Version 1 format 

V2.. — — Provides compatibility with Version 2 format 

WAIT 374 0 Waits for completion of all I/O on a specified chan- 
nel 

.WRITC 375 11 Transfers data on the specified channel to a device 
and returns control to the user program when the 

transfer request is entered in the I/O queue; upon 

completion of the write, control transfers asynchro- 

nously to the completion routine specified in the 

.WRITC request 

-WRITE 375 11 Transfers data on the specified channel to a device 
and returns control to the user program when the 

transfer request is entered in the I/O queue; no spe- 

cial action is taken upon completion of the I/O 

.WRITW 375 11 Transfers data on the specified channel to a device 
and returns control to the user program only after 

the transfer is complete 

Table 1-5 lists the additional programmed requests that can be used only ina 
foreground/background and extended memory environment. The programmed 
requests followed by XM in parentheses ((XM)) operate only in an extended 
memory environment. 

Table 1-5: Foreground/Background and Extended Memory 
Programmed Requests 

Name EMT | Code Purpose 

.CHCOPY 375 13 Allows one job to access another job’s channel 

.CNTXSW 375 33 Requests that the indicated memory locations be 
part of FB context switch process 

.CRAW (XM) 375 36 Creates a window in virtual memory 

.CRRG (XM) 375 36 Creates a region in extended memory 

.CSTAT 375 27 Returns the status of the channel indicated 

(continued on next page) 
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Table 1-5: Foreground/Background and Extended Memory 

Programmed Requests (Cont.) 

Name EMT | Code Purpose 

DEVICE 375 14 Allows device interrupts in FB to be disabled upon 

program termination 

.ELAW (XM) 375 36 Eliminates an address window in virtual memory 

.ELRG (XM) 375 36 Eliminates an allocated region in extended memory 

.GMCX (XM) 375 36 Returns mapping status of a specified window 

.MAP (XM) 375 36 Maps a virtual address window to extended memory 

MWAIT 374 11 Waits for messages to be processed 

.PROTECT 375 31 Requests that specified vectors in the area from 0 to 

476 be given exclusively to the current job 

.RCVD 375 26 Receives data — allows a job to read messages or 

RCVDC data sent by another job in an FB environment. The 

.RCVDW three modes correspond to the .READ, .READC, 

and .READW requests 

-RDBBK (XM) — — Reserves space in a program for a region definition 

block and sets up the region size and region status 

word 

.RDBDF (XM) — — Defines the offsets and bit names associated with a 

region definition block 

.RSUM 374 2 Causes the mainline code of the job to be resumed 

after it was suspended by a .SPND request 

SDAT 375 25 Sends messages or data to the other job in an FB 

SDATC environment. The three modes correspond to the 

SDATW .WRITE, .WRITC, and .WRITW requests 

SPCPS 375 41 Used in a completion routine to change the flow of 

control of the mainline code (special feature) 

SSPND 374 1 Causes the running job to be suspended 

.TWAIT 375 24 Suspends the running job for a specified amount of 

time 

-UNMAP (XM) 375 36 Unmaps a virtual address memory window 

.UNPROTECT 375 31 Cancels the .PROTECT vector protection request 

.WDBBK (XM) — — Reserves space in a program for a window definition 

block and sets up the associated data 

.WDBDF (XM) — — Defines the offsets and bit names associated with a 

window definition block 

1.2 Using the System Subroutine Library 

The system subroutine library is a collection of FORTRAN-callable routines 

that allow various RT-11 system features to be used by a FORTRAN pro- 

grammer. There are no FORTRAN routines to manipulate extended memory 

under the extended memory (XM) monitor. 
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This collection of subroutines is placed in a system library called 

SYSLIB.OBJ. This library file also contains the overlay handlers, utility func- 

tions, a character string manipulation package, and two-word integer support 

routines. The linker uses this library to resolve undefined globals. It is resi- 
dent on the system device (SY:). 

You should be familiar with the PDP-11 FORTRAN Language Reference 

Manual and the RT-11/RSTS/E FORTRAN IV User’s Guide before using the 
material in this chapter. 

The system subroutine library provides the following capabilities: 

1. Complete RT-11 I/O facilities, including synchronous, asynchronous, and 

event-driven modes of operation. FORTRAN subroutines can be activated 

upon completion of an input/output operation. 

Timed scheduling of completion routines. This feature is standard in the 

FB and XM monitors, and is a special feature in the SJ monitor. 

Facilities for communication between foreground and background jobs. 

FORTRAN language interrupt service routines for user devices. 

Complete timer support facilities, including timed suspension of execution 

in a FB or XM environment, conversion of different time formats, and 

time-of-day information. The timer support facilities can use either 50- or 
60-cycle clocks. 

All RT-11 auxiliary input/output functions, including the capabilities of 

opening, closing, renaming, and creating or deleting files on any device. 

All monitor-level information functions, such as job partition parameters, 

device statistics, and input/output channel statistics. 

.. Access to the RT-11 command string interpreter (CSI). 

A character string manipulation package supporting variable-length char- 
acter strings. 

10. INTEGER*4 support routines that allow two-word integer computations. 

NOTE 

When variables are described or mentioned, and unless other- 

wise specified, INTEGER means INTEGER*2, (16-bit integer) 

and REAL means REAL*4 (single-precision floating point). In- 

teger and real arguments to subprograms are indicated in this 

section as follows: 

i = INTEGER*2 arguments 

j = INTEGER*4 arguments 

a= REAL*4 arguments 

d= REAL*8 arguments 
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In general, the routines in SYSLIB were written for use with RT-11 V2 or later 

and FORTRAN IV V1B or later versions. The use of SYSLIB with prior 

versions of RT-11 or FORTRAN may lead to unpredictable results. 

1.2.1 System Conventions 

This section describes system conventions that must be followed for proper 

operation of calls to the system subroutine library. Certain restrictions that 

apply are described in Section 1.2.1.7. 

a)
 

{1.2.1.1 Channel Numbers — A channei number is a i e 

or for a set of data used by FORTRAN. “Thus, when you open a file on a 

particular device, you assign a channel number to that file. To refer to | an 

open file, it is only necessary to refer to the appropriate channel number. 

The FORTRAN system has 16(decimal) channels available for your use. The 

call IGETC assigns a channel to your program and notifies the FORTRAN I/O 

system, which also uses these channels, that the channel is in use. When there 

is no longer need for a channel, the program should close the channel with a 

CLOSEC, ICLOSE or a PURGE SYSLIB call. The channel should be freed 

and returned to the FORTRAN I/O system with a IFREEC call. 

Up to 255(decimal) channels can be activated with the ICDFN call. This 

function sets aside memory in the job area to accommodate status informa- 

tion for the extra channels. Use the ICDFN call during the initialization phase 

of your program. You can use all channels numbered higher than 15(decimai). 

The FORTRAN I/O system uses channels 0 through 15(decimal). 

a A a 

Channels must be allocated in the main program routine or its subprograms. 

Do not allocate channels in routines that are activated as the result of 1/0 

completion events or ISCHED or ITIMER calls. 

1.2.1.2 Completion Routines — Completion routines can be written in FOR- 

TRAN or assembly language, depending upon the function cailed. 

A completion routine is a subprogram that executes asynchronously with a 

main program and is scheduled to run as soon as possible after the completion 

of an associated event, such as an I/O transfer or the passing of a specified 

time interval. All completion routines of the current job have higher priority 

than other parts of the job. Therefore, once a completion routine becomes 

runnable because of its associated event, it interrupts execution of the job and 

continues to execute until it relinquishes control. 

Completion routines are handled differently in the SJ and the FB and XM 

monitors. In the SJ monitor, these routines are totally asynchronous and can 

interrupt one another. In the FB and XM monitors, completion routines do 

not interrupt cach cther but are queued and have to wait until the correct job 
is running. They are then scheduled on a first-in, first-out basis. 

Assembly language completion routines exit with an RTS PC instruction. 

FORTRAN completion routines exit by the execution of a RETURN or END 

statement in the subroutine. All names of completion routines external to the 
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routine being coded that are passed to scheduling calls must be specified in an 

EXTERNAL statement in the FORTRAN program unit issuing the call. 

A completion routine written in FORTRAN can have a maximum of two 
arguments as follows: 

Form: SUBROUTINE crtn [(iarg1,iarg2)] 

where: 

crtn _is the name of the completion routine 

iargl is equivalent to RO on entry to an assembly language comple- 
tion routine 

iarg2 is equivalent to R1 on entry to an assembly language comple- 
tion routine 

If an error occurs in a completion routine or in a subroutine at completion 
level, the error handler traces back through to the original interruption of the 
main program. Thus, the traceback is shown as though the completion routine 
were called from the main program. This lets you know where the main 
program was executing, so that when an error is fatal, it can be diagnosed and 
corrected. 

Certain restrictions apply to completion routines that are activated by the 
following calls: 

INTSET ISDATF 
IRCVDC ISPFNC 
IRCVDF ISPFNF 
IREADC ITIMER 
IREADF IWRITC 
ISCHED IWRITF 
ISDATC MRKT 

The restrictions that apply when using these calls are as follows: 

¢ No channels can be allocated by calls to IGETC or freed by calls to IFREEC 

from a completion routine. Channels to be used by completion routines 

should be allocated and placed ina COMMON block for use by the routine. 

¢ The completion routine cannot perform any call that requires the use of the 

USR, such as LOOKUP and IENTER. See section 1.2.1.5 for a list of the 

SYSLIB functions that call the USR. 

¢ Files that are used by the completion routine must be opened and closed by 

the main program. There are, however, no restrictions on the input or out- 

put operations that can be performed in the completion routine. If many 

files must be made available to the completion routine, they can be opened 

by the main program and saved for later use (without tying up RT-11 

channels) by an ISAVES call. The completion routine can later make them 

available by reattaching the file to a channel with an IREOPN call. 

Even if the completion routine itself does not issue any programmed re- 

quests, but does perform I/O to a logical unit number through the OTS, that 
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logical unit number must be opened from the main level. To accomplish 

this, either the first I/O access or an OPEN statement must be issued from 

main level. A completion routine may not call CLOSE to close a logical 

unit. 

e FORTRAN subroutines are reusable but not reentrant. That is, a given 

subroutine can be used many times as a completion routine or as a routine 

in the main program, but a subroutine executing as main program code does 

not work properly if it is interrupted and then called again at the comple- 

tion level. This restriction applies to all subroutines that can be invoked at 

the completion level while they are active in the main program. 

¢ Under the SJ monitor, only one completion function should be active at any 

time. 

4.2.1.3 Device Blocks — A device block is a four-word block of RAD50 infor- 

mation that specifies a physical device and a file name. In FORTRAN, you 

can use one of three different methods to set up this block as follows: 

1. You can use the DIMENSION and DATA statements. For example, 

DIMENSION IFILE (4) 
DATA IFILE/3RSY +;QRFIL+GRE +3RKY2Z/ 

2. You can translate the available ASCII file description string into RAD50 

format, using the SYSLIB calls TRAD50, R50ASC, and RAD5O. For 

example, 

REAL#2 FSPEC 
CALL IRADSO (12+'‘SY FILE xKY¥Z’s FSPEC) 

3. You can use the SYSLIB call ICSI to call the Command String Interpreter 

(CSI) to accept and parse standard RT-11 command strings. 

1.2.1.4 INTEGER*4 Support Functions — This section discusses the initializa- 

tion of INTEGER*4 variables for the FORTRAN programmer. Section 1.2.6.3 

describes the use of INTEGER*4 functions for use by the MACRO program- 

mer. 

When the DATA statement is used to initialize INTEGER*4 variables, it 

must specify both the low- and high-order parts. For example, the code Amis Meet 

INTEGER#4 J 

DATA J/3/ 

Initializes only the first word. The correct way to initialize an INTEGER*4 

variable to a constant such as 3 is as follows: 

INTEGER#¥4 J 
INTEGER#2 I(2) 
FQUIVALENCE (J:T) 
DATA 1/3+0/ (INITIALIZE J TO 3 
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If you are initializing an INTEGER*4 variable to a negati 
the high-order (second word) part must be the continuatic 
plement of the low-order part. For example, 

INTEGER#4 J 
INTEGER#2 I(¢2) 
EQUIVALENCE (J+1} 
DATA I/-d;+-1/ TINITTALIZE J To -4 

The following example is suitable for initializing INTEG 
subprograms: 

INTEGER#2 J(2) 
DATA J/3+0/ 'LOW ORDER+HIGH ORDER 

1.2.1.5 User Service Routine (USR) Requirements — Us 
that interface to the FORTRAN Object Time System (OTS 
the location of the RT-11 User Service Routine (USR). Th 
words. When your program calls a SYSLIB routine the 
function (such as IENTER or LOOKUP), or when the US] 
FORTRAN OTS, the USR is swapped into memory if it i 
FORTRAN OTS is designed so that the USR can swap o 

If you permit the USR to swap over certain kinds of data 
obtain unpredictable results. In particular, you should res 
vice routines and completion routines to locations outside 
area. To find the limits of this swapping area, examine tt 
necessary, change the order of object modules and libraries 
Linker. 

Subroutines that require the USR are as follows: 

CLOSEC,ICLOSE 
GETSTR (only if first I/O operation on logical uni: 
ICDFN (single job only) 

GTLIN 
ICSI 
IDELET 
IDSTAT 
IENTER 
IFETCH 
IQSET 
TIRENAM 
ITLOCK (only if USR is not in use by the other jo 
LOCK (only if USR is in a swapping state) 
LOOKUP 
PUTSTR (only if first I/O operation on logical unit 

CONTROLLING USR SWAPPING 
You can control USR swapping by using the KMON com 
NOSWAP and SET USR SWAP. The SET USR NOSW, 
vents swapping and freezes the USR in memory just below 
tor or the foreground job. The command SET USR SW 
allowing the USR to swap under program control. 
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logical unit number must be opened from the main level. To accomplish 

this, either the first I/O access or an OPEN statement must be issued from 
main level. A completion routine may not call CLOSE to close a logical 

unit. 

e FORTRAN subroutines are reusable but not reentrant. That is, a given 

subroutine can be used many times as a completion routine or as a routine 

in the main program, but a subroutine executing as main program code does 

not work properly if it is interrupted and then called again at the comple- 

tion level. This restriction applies to all subroutines that can be invoked at 

the completion level while they are active in the main program. 

¢ Under the SJ monitor, only one completion function should be active at any 

time. 

1.2.1.3 Device Blocks — A device block is a four-word block of RAD50 infor- 

mation that specifies a physical device and a file name. In FORTRAN, you 

can use one of three different methods to set up this block as follows: 

1. You can use the DIMENSION and DATA statements. For example, 

DIMENSTON TFILE (43 
DATA IFILE/3RSY +;3RFIL+3RE :3RAY2/ 

2. You can translate the available ASCII file description string into RAD50 

format, using the SYSLIB calls IRAD50, R50ASC, and RAD5O. For 

example, | 

CALL IRADSO (12;’°S¥ FILE MVo’y FSPEC) 

3. You can use the SYSLIB call ICSI to call the Command String Interpreter 

(CSI) to accept and parse standard RT-11 command strings. 

1.2.1.4 INTEGER*4 Support Functions — This section discusses the initializa- 

tion of INTEGER*4 variables for the FORTRAN programmer. Section 1.2.6.3 

describes the use of INTEGER*4 functions for use by the MACRO program- 

mer. 

When the DATA statement is used to initialize INTEGER*4 variables, it 

must specify both the low- and high-order parts. For example, the code 

INTEGER*#4 J 
DATA J/3/ 

Initializes only the first word. The correct way to initialize an INTEGER*4 

variable to a constant such as 3 is as follows: 

INTEGER#4 J 

INTEGER#2 I(2) 
EQUIVALENCE (J:T) 
DATA I/3+0/ fINITIALIZE J TO 3 
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If you are initializing an INTEGER*4 variable to a negative value such as -4, 
the high-order (second word) part must be the continuation of the two’s com- 
plement of the low-order part. For example, 

INTEGER#4 J 
INTEGER#2 I¢2)} 
EQUIVALENCE (3;13 

DATA I/-4s-1/ FINITIALIZE J TO -4 

The following example is suitable for initializing INTEGER*4 arguments to 
subprograms: 

INTEGER#2 J(2) 

DATA J/3+0/ 'LOW ORDER+HIGH ORDER 

1.2.1.5 User Service Routine (USR) Requirements — User-written routines 

that interface to the FORTRAN Object Time System (OTS) must account for 
the location of the RT-11 User Service Routine (USR). The USR occupies 2K 
words. When your program calls a SYSLIB routine that requests a USR 
function (such as IENTER or LOOKUP), or when the USR is invoked by the 
FORTRAN OTS, the USR is swapped into memory if it is nonresident. The 
FORTRAN OTS is designed so that the USR can swap over it. 

If you permit the USR to swap over certain kinds of data and code, you will 
obtain unpredictable results. In particular, you should restrict interrupt ser- 
vice routines and completion routines to locations outside the USR swapping 
area. To find the limits of this swapping area, examine the link map and, if 
necessary, change the order of object modules and libraries as specified to the 
Linker. 

Subroutines that require the USR are as follows: 

CLOSEC,ICLOSE 
GETSTR (only if first I/O operation on logical unit) 
ICDFN (single job only) 

GTLIN 
ICSI 
IDELET 
IDSTAT 
IENTER 
IFETCH 
IQSET 
IRENAM 
ITLOCK (only if USR is not in use by the other job) 

LOCK (only if USR is in a swapping state) 
LOOKUP 
PUTSTR (only if first I/O operation on logical unit) 

CONTROLLING USR SWAPPING 
You can control USR swapping by using the KMON commands SET USR 
NOSWAP and SET USR SWAP. The SET USR NOSWAP command pre- 
vents swapping and freezes the USR in memory just below the resident moni- 
tor or the foreground job. The command SET USR SWAP reverses this, 
allowing the USR to swap under program control. 
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Alternatively, you can compile your FORTRAN main program with the 

/NOSWAP option in order to be sure that there is space just below the fore- 

ground partition or RMON to make the USR permanent for the duration of 

your program. Use this option if your program does not need the 2K words of 

memory that the USR occupies. If the /NOSWAP option is not specified, the 

USR swaps over the 2K words of your program above the base 

address — that is, from location 1000(octal) to 11000(octal), which is the part 

of a FORTRAN program least likely to violate the USR restrictions. 

vent USR swapping for T part 0 of the e program execution time and allow 
he LOCK, UNLOCK, and ITLOCK 

The LOCK call locks the USR into main memory and attaches it to the 

requesting job. The UNLOCK call allows the USR to swap again and to be 

used by another job. The ITLOCK call is used to determine whether another 

job is already using the USR. If so, the ITLOCK call returns immediately 

with an error code. This allows the program to try for a lock, but to continue 

with other action if it fails. The LOCK and UNLOCK calls are used in a 

foreground program to prevent interference from the background during ini- 

tialization and completion phases and to minimize the number of swaps. 

STRATEGIES IN USR SWAPPING 
If you decide to change the position of code or data to avoid the USR swap- 

ping area, or if you want to move the USR itself, you must consider the 

concept of PSECT (program section) ordering. 

PSECTs contain code and data and are identified by unique names as seg- 

ments of the object program. The attributes associated with each PSECT 

direct the Linker to combine several separately compiled FORTRAN program 

units, assembly language modules, and library routines into an executable 

program. 

* 1. aww con Parl na 7 avalos wan 
The order in which program sections are allocated in the executable progra 

is the order that they are presented to the Linker. Applications that are 

sensitive to this ordering typically separate those sections containing read- 

only information (such as executable code and pure data) from impure sec- 

tions containing variables. 

The main program unit of a FORTRAN program (normally the first object 

module in sequence presented to LINK) declares PSECT ordering as shown in 

Table 1-6. 

Table 1-6: FORTRAN Program PSECT Ordering 

Section Name Attributes 

OTSSI RW,I,LCL,REL,CON 

OTS$P RW,D,GBL,REL,OVR 

SYSSI RW,I,LCL,REL,CON 

USERSI RW,IL,LCL,REL,CON 

(continued on next page) 
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Table 1-6: FORTRAN Program PSECT Ordering (Cont.) 

Section Name Attributes 

$CODE RW,I,LCL,REL,CON 

OTS$O RW,I,LCL,REL,CON 

SYS$O RW,1I,LCL,REL,CON 

$DATAP RW,D,LCL,REL,CON 

OTS$D RW,D,LCL,REL,CON 

OTS$S RW,D,LCL,REL,CON 

SYS$S RW,D,LCL,REL,CON 

$DATA RW.D,LCL,REL,CON 

USER$D RW,D,LCL,REL,CON 

5335. RW,D,GBL,REL,OVR 

Other COMMON Blocks RW,D,GBL,REL,OVR 

The USR can swap over pure code, but must not be loaded over constants or 

impure data that can be used as arguments to the USR. The ordering shown 

in Table 1-6 collects all pure sections before impure data in memory. The 

USR can safely swap over sections OTS$I, OTS$P, SYS$I, USERS$I, and 

$CODE. The default is to swap at the base of section OTS$I. Location 46 of 

the System Communication Area contains the address where the USR will 

swap. If location 46 is zero, the USR will swap at its default location. 

See the RT-11/RSTS/E FORTRAN IV User’s Guide for more information on 

program sections. The RT-11 Software Support Manual also contains infor- 

mation on USR swapping and PSECT ordering. 

USR LOCKOUT AND TIMING 
If one job is using the USR and another job requests it, the second job will 

become blocked until the first job releases the USR. The second job may be 

locked out for seconds or minutes at a time. Interrupt service and completion 

routines can run, but not the mainline code. The timing problems that arise 

as a result can be eliminated, or minimized, in one of the following four ways: 

1. Do not use devices with slow directory operations, such as cassettes and 
magtapes. 

2. Code real-time operations as completion and interrupt service routines in 

your foreground job so that a locked out mainline program does not im- 
pact real-time operations. 

3. Separate USR and real-time operations. 

4. Use the ITLOCK call and avoid SYSLIB calls that request the USR while 

the USR is owned by another job. 

Typically, a real-time foreground job can be constructed of (1) an initializa- 

tion phase that opens all required channels and begins a real-time operation, 

(2) a real-time phase that performs interrupt service and I/O operations, and 

(3) a completion phase that halts real-time activity and then closes the chan- 

nels. Maintaining this structure in the foreground allows the background task 

to do USR operations during the real-time phase without locking out the 
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foreground. This also simplifies USR swapping since the USR can swap over 

t routines and I/O buffers as long as they are inactive. 

1.2.1.6 Subroutines Requiring Additional Queue Elements — Certain 

subroutines require queue elements for their proper operation. These 

subroutines are as follows: 

IRCVD/IRCVDC/AIRCVDF/IRCVDW 

IREAD/IREADC/IREADF/TREADW 

ISCHED 

ISLEEP 
ISPFN/ISPFNC/ISPFNF/ISPFNW 

ITIMER 
ITWAIT 
IUNTIL 
IWRITC/IWRITE/IWRITF/[WRITW 

MRKT 
MWAIT 

One queue element per job is automatically allocated. Issuing more than one 

request from the list requires extra queue elements. Additional queue ele- 

ments can be allocated through a call to the IQSET function. 

1.2.1.7 System Restriction — The following restrictions must be considered 

when coding a FORTRAN program that uses SYSLIB. 

1. Programs using IPEEK, IPOKE, IPEEKB, IPOKEB, or ISPY to access 

system-specific addresses, such as FORTRAN, monitor, or hardware ad- 

dresses, are not guaranteed to run under future releases or on different 

configurations. When using these functions, you should document their 

use precisely so that you can check your references against the current 

documentation. Also, these routines may act differently under the XM. 

monitor. 

9. Various functions in SYSLIB return values that are of type integer, real, 

and double precision. If you specify an implicit statement that changes 

the defaults for external function types, you must explicitly declare the 

type of those SYSLIB functions that return integer or real results. You 

must also be sure that the arguments to the SYSLIB routines are the 

correct type for the routine. Double-precision functions must always be 

declared to be type DOUBLE PRECISION (or REAL*8). Failure to ob- 

serve this restriction leads to unpredictable results. 

3. All names of completion routines external to the routine being coded that 

are passed to scheduling calls (such as ISCHED, ITIMER, and IREADC) 

must be specified in an EXTERNAL statement in the FORTRAN pro- 

gram issuing the call. 

4. Certain arguments to SYSLIB calls must be located in such a manner as 

to prohibit the RT-11 User Service Routine (USR) from swapping over 

them at execution time. This kind of swapping can occur when the OTS$I 
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section (which contains the all-pure code and data for the module) is less 
than 2K words in length. Swapping in this uncommon situation can be 
avoided either by typing the SET USR NOSWAP command to make the 
USR resident before starting the job, or by compiling the mainline routine 
with a /NOSWAP option. You can also use the linker /BOUNDARY op- 
tion to make OTS$0 start at word boundary 11000(octal). (This problem 
generally occurs only with small FORTRAN programs.) 

In FORTRAN IV, program sections (PSECTs) are used to collect code and 
data into appropriate areas of memory. If the RT-11 USR is needed and is 
not resident, it swaps over a FORTRAN program starting at the symbol 
OTS$I for 2K words of memory. 

5. Certain restrictions apply when using completion or interrupt routines. 
See Section 1.2.1.2 for a description of these restrictions. 

6. Unless explicitly stated, null arguments should not be used in calls to 
SYSLIB routines. 

7. Ifseveral arguments to a call are listed as being optional, they must either 
be all present or all omitted. 

1.2.2 Calling SYSLIB Subroutines 

SYSLIB includes both function subprograms and callable subroutines, which 
are called in the same manner as user-written subroutines. 

Function subprograms receive control by means of a function reference as 
follows: 

i = function name ([arguments]) 

The returned function value may be an error code, or it may be information 
that is useful to the calling routine. See the description of the particular 
function for the meaning of the returned function value. 

Call subroutines are invoked by means of a CALL statement as follows: 

CALL subroutine name [(arguments)] 

All subroutines in SYSLIB can be called as FUNCTION programs if a return 
value is desired, or as SUBROUTINE programs if no return value is desired. 
For example, the LOCK subroutine can be referenced as either 

CALL LOCK 

or 

IT = LOCK () 

Some subroutines have two acceptable formats. For example, the subroutine 
CLOSKC can also be specified as ICLOSE because error codes have been 
added to the subroutine and require an integer return to be useful. 

Introduction to Advanced RT-11 Programming



Quoted-string literals are useful as arguments of calls to routines in SYSLIB, 

notably the character string routines. These literals are allowed in subroutine 
and function calls (see Section 3.7.3). 

1.2.3  FORTRAN/MACRO Interface 

FORTRAN calling routines and subroutines follow a well-defined set of con- 

ventions regarding transfer of control, transfer of information, memory usage, 

and register usage. By adhering to these conventions a MACRO programmer 

can write FORTRAN-callable routines such as those in SYSLIB. 

Control is transferred to a subroutine by 

JSR PC+SUBR 

When control passes to the subroutine SUBR, Register 5 (R5) points to an 

argument block that has the format shown in Figure 1-5. 

Figure 1-5: Subroutine Argument Block 

No. of 
R5=> 0 

arguments 

Address of Argument 1 

Address of Argument 2 

Address of Argument n 

Null arguments in CALL statements must be entered with successive com- 

mas, for example, CALL SUBR (A,,B). The value -1 is stored in the argument 

block as the address of a null argument. 

The lower byte of the first word of the argument block contains the number of 

arguments that are passed to the subroutine. The rest of the argument block 

contains the addresses of those arguments. The argument block is n+1 words 

long for n arguments. 

The program counter is the linkage register. The subroutine obtains its 
arguments through Rd. In FORTRAN, the calling program saves the registers, 

and the subroutine leaves the contents of the stack pointer intact before 

returning to the calling program. The RETURN statement of the subroutine is 

replaced by 

RTS PC 
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The name of the subroutine must be declared global with the .GLOBL direc- 

tive in the calling program or with the double colon (::) construction in the 

called program. 

NOTE 

You must make sure that the called program does not modify 

the argument block passed by the calling program to a sub- 

program. 

1.2.3.1 Subroutine Register Usage — A subroutine that is called by a FOR- 
TRAN program does not have to preserve any registers. However, each push 

onto the stack must be matched by a pop off the stack before exiting from the 

routine. 

User-written assembly language programs must preserve any pertinent regis- 

ters before calling FORTRAN subprograms or SYSLIB routines. They must 

then restore registers, if necessary, after the subroutine returns. 

Function subroutines return a single result in a register. Table 1-7 shows the 

register assignments for returning the different variable types. 

Table 1-7: Return Value Conventions for Function Subroutines 

Type Result Placed In 

INTEGER*2 RO 
LOGICAL*1 

INTEGER*4 RO low-order result 
LOGICAL*4 Rl high-order result 

REAL RO high-order result (including sign and exponent) 
Rl low-order result 

DOUBLE PRECISION RO highest-order result (including sign and exponent) 

R1 next higher order 

R2 next higher order 

R3 lowest-order result 

COMPLEX RO high-order real result 

RI low-order real result 
R2_ high-order imaginary result 

R3_ low-order imaginary result 

Note that floating-point results are returned in the general purpose registers 

and not in the FPU registers. Assembly language subprograms that use the 

FP11 Floating Point Unit may be required to save and restore the FPU status. 

1.2.3.2 FORTRAN Programs Calling MACRO Subroutines — FORTRAN pro- 

grams can cali MACRO subroutines, but several rules must be followed. For 

example, the following program named INIARR is a MACRO subroutine that 

can be called from a FORTRAN program. 
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»>TITLE INTIARR 

»-GLOBL INIARE 

i FILENAME INIARR. MAC 

INIARR: TST (R3o+ iSKEIP ARGUMENT COUNT 

Mow (ROI++R2 ;PUT ADDRESS OF ARRAY INTO Re 

MOV BiRG}++Ri PPUT TVAL IN Fl 

MoV @CRS34+.R0 5AND COUNT INTO Ro 

BLE RETURN iGUIT IF COUNT IS NOT POSITIVE 

if: MOY RisiR2ia+ PINITIALIZE ARRAY 

DEC RO ;DECREMENT COUNT 

BNE 1¢ ?CONTINUE UNTIL ZERO 

RETURN: RTS PE : 

+ END 

A FORTRAN program calls the preceding routine with 

CALL INIARR (IAR,IVAL,N) 

where: 

INIARR _ is the name of the subroutine 

IAR is the name of the array to initialize 

IVAL is the value the array is initialized to 

N is the number of elements to initialize 

This program illustrates the rules that must be observed when calling a 

MACRO program. The name of the subroutine is made global by using the 

.GLOBL directive. 

Register 5 (R5) is used to pass the arguments. Thus, in the program INIARR, 

the argument block would appear as shown in Figure 1-6. 

6: Argument Bleck for Program INIARR 

Address of IAR 

Address of IVAL 

Address of N 

Registers RO through R4 can be freely used since the calling program saves 

them. Once the arguments are retrieved, you can also use Ro. 
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On completion, the subroutine returns to the calling program through an RTS 
PC. If your MACRO program pushes data on the stack, you must make sure 
that all data is popped off the stack before the RTS PC is executed. 

The following FORTRAN program named DOFOR calls the subroutine 
INIARR. 

PROGRAM DOFOR 

INTEGER#2 ARRAY 

DIMENSION ARRAY(10) 
Nee 

DO 20 IVAL=1,10 

CALL INIARR (ARRAY;IVAL +N) 
WRITE (35100) (ARRAY(1)+T=1+N) 

20 CONTINUE 

100 FORMAT (13) 
STOP 
END 

After you compile and link both programs, run the program by typing 

*>RUN DOFOR @eEr 

The initialized array will be output to the terminal as follows: 

e
e
 
O
O
O
O
 

O
O
O
 

em
 
B
o
 

o
P
 

P
e
 

oe
 

STOP -- 

1.2.3.3 Macro Routines Cailing FORTRAN Programs — if you want to cail 
FORTRAN subroutines from a MACRO program, create a dummy main pro- 
gram such as 

PROGRAM FORINT 
CALL CALMAC 
STOP 
END 
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where CALMAC is the name of a MACRO program that can call FORTRAN 
or MACRO routines. 

Creating a dummy program causes the FORTRAN main program to perform 

the initialization necessary for FORTRAN subroutines. 

The following MACRO program named CALMAC calls a FORTRAN subrou- 

tine named MAXMIN. 

TITLE CALMAC 
.GLOBL MAXMMIN te a ie 

CALMAC:s 
MoV #ARGBLK + RS POINT RS TO ARGUMENT BLOCK 

JSF PC sMAXMIN ICALL MAXMIN 
RTS PC 

I: »+HORD 25, HVALUE OF FIRST ARGUMENT 
J: »+HORD 76. WWALUE OF SECOND ARGUMENT 
ARGBLK: .WORD 2 iNUMBER OF ARGUMENTS 

+HORD I AADDRESS OF FIRST ARGUMENT 

»WORD ra PADDRESS OF SECOND ARGUMENT 
2 END 

You must set up the argument block either on the stack or in a separate area 

in your MACRO program. You then point R65 to the top of the argument block 

prior to calling the FORTRAN subroutine with a JSR PC,MAXMIN. In the 

above program, the argument block is set up in an area of your program. 

The following program named STAKEM performs the same operation as the 

program CALMAC, except that it places the arguments on the stack. 

»TITLE STAKEM 
»>GLOBL MAXMIN:+STAKEM 

STAKEM: MOW #J+-(SP) 
MOW #T+-(5P) 
MOV #2+-(5P) 
MOV SP >RS 

JSR PO +MAAMIN 
ABD #6 +5P 

RTS PC 
I: »WORD 2a, 

»*WHORD 76. 
»+END 

If the argument block is set up on the stack, be sure that you remove the 

arguments from the stack prior to the execution of the RTS PC. In general, 

before calling the FORTRAN subroutine, you must save all pertinent regis- 

ters. You do not know which registers the FORTRAN subroutine is using. The 

contents of the stack pointer remain unchanged across the call. 

The name of the FORTRAN subroutine that the MACRO program calls must 

be defined as a global. In the FORTRAN subroutine, execute normal FOR- 

TRAN statements and return to the MACRO program with a RETURN state- 

ment. 
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The following program is the FORTRAN subroutine MAXMIN. 

SUBROUTINE MAXMIN¢C INI + TN2) 

INTEGER BIG+SMALL 
IF (INI.LT.«INZ) GO TO i0 
BIG=IN1 
SMALL=IN2 
TYPE 20;BI1G 

TYPE 30;5MALL 
FETURN 

10 BIG=IN2 
SMALL=INI 
TYPE 20;BIG 
TYPE 30;>SMALL 

20 FORMAT (°’ THE BIGGER NUMBER IS “;12) 
30 FORMAT (¢°’ THE SMALLER NUMBER IS ‘°;I12) 

RETURN 
END 

After assembling and linking the programs, using either the program 

CALMAC or STAKEM, type 

»RUN FORINT 

The program executes as follows: 

THE BIGGER NO. I5 76 
THE SMALLER NO. IS 28 

STOP -- 

1.2.4 FORTRAN Programs in a Foreground/Background 

Environment 

FORTRAN programs can be run in a foreground/background environment, 

which permits efficient use of CPU execution time. (See Chapter 15 of Intro- 

duction to RT-11 for a description of running in an FB environment.) The 

basic steps in running FORTRAN programs that use the FB monitor are 

described in this section. 

Before running your foreground program, you must use the LOAD command 

to load the device handlers required by the foreground job. The device 

handlers are placed in memory between RMON and the USR and KMON, 

which causes USR and KMON to move down in memory. 

Next, you use the FRUN command to load your foreground program in mem- 

ory between the device handlers and the USR, which causes the USR and 

KMON to move further down in memory. It is important that you allocate 

workspace when running a FORTRAN program in the foreground. You do this 

with the /BUFFER:n option of the FRUN command. Also make sure that any 

FORTRAN program you run in the foreground has adequate stack space. You 

can use one of the options supported by the linker (see the RT-11 System 

User’s Guide). 

The background area must be at least 4K words long to accommodate the 

USR and KMON. Until you run a background job with the RUN command, 

KMON is the background job. 
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When the USR is required, a 2K-word area must be set up in each job for the 

swapping to occur correctly — that is, there must be space for 2K words in 

the background area and 2K words in the foreground area. The foreground job 

reserves 2K words of memory even if the complete task size is less than 2K 

words, and the background has a minimum size of 4K words for the USR and 

KMON. USR swapping is explained in Section 1.2.1.5. 

1.2.4.1. Calculating Workspace for a FORTRAN Foreground Program — Addi- 

tional workspace must be allocated in memory when running a FORTRAN 

program in the foreground of a foreground/background environment. For a 

foreground job, the space is allocated by the /BUFFER:n option of the FRUN 

command. (A background job uses whatever space is available between its 

high limit and the system’s low limit.) When you allocate additional work- 

space in memory to run a FORTRAN program in the foreground, calculate the 

space required by using the following formula: 

n = [1/2[504+(33*N) +(R-136)+A*512)}] 

where: 

n = number of decimal words 

A = the maximum number of files open at any one time. If double 

buffering is used, A should be multiplied by 2 

N = the maximum number of simultaneously open channels (logical 

unit numbers); the default is 

R = maximum formatted record length; the default is 186 characters 

This formula must be modified for certain SYSLIB functions. 

The IQSET function requires the formula to include additional space for 

queue elements (qcount) as follows: 

n = [1/2[504+(33*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+(383*N)+(R-136)+A*5121]+[6*num] 

The INTSET function requires the formula to include additional space for the 

number of INTSET calls issued in the program as follows: 

n = [1/2[504+(383*N)+(R-136)+A*512]]+[25*INTSET] 

Any calls, 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(deci- 

mal) bytes, or the length that was set at FORTRAN installation time. This 

modifies the formula as follows: 

n = [1/2[504+(33*N)+(R-136) +A*512]] +(64+R/2] 
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If the /BUFFER option does not allocate enough space in the foreground on 

the initial call to a completion routine, the following message appears: 

PERR O+ 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. 

1.2.4.2. Running a FORTRAN Program in a_Foreground/Background 

Environment — This section briefly describes the procedure for running two 

FORTRAN programs, one in the background and one in the foreground. 

The background program named BACK is as follows: 

PROGRAM BACKGROUND 
IMPLICIT INTEGER(O) 
CALL IPOKE(¢"44;-"10000,0R,IPEEK("44)} 

100 CALL PRINT*¢ “HELLO FROM THE BACKGROUND‘) 
ICHAR=ITTINE() 
OCHAR=ITTOUR( ICHAR) 
GO TO 100 

END 

This program prints the message “HELLO FROM THE BACKGROUND” 

and will print the message each time you input a character at the terminal. 

The foreground program named FORE is as follows: 

PROGRAM FOREGROUND 
IMPLICIT INTEGER(O) 
CALL IPOKE("44+-"10000,0R,1IPEEK("44)} 

iodo CALL PRINT¢ “HELLO FROM THE FOREGROUND‘) 
ICHAR=ITTINE() 

OCHAR=ITTOUR(ICHAR) 
GO TQ 100 
END 

After compiling both programs, link them. Link the foreground program using 

the LINK command with the /FOREGROUND option. This option produces 

a load module with a .REL file type that signifies to the system that the file is 

a foreground program and is to be run as a priority job. For example, 

»LINK/FOREGROUND FORE 

Then you can assign the device that will be used for the output of the fore- 

ground program. You must also load into memory the peripheral device 

handlers needed by the foreground program. 

The command FRUN loads and starts execution of the foreground job. This 
command is similar to the RUN command except that the system automati- 

Introduction to Advanced RT-11 Programming



cally loads and starts the execution of the foreground .REL program. If the 
command 

+FRUN FORE @eD 

is typed at this point, the error message 

PErr &2 FORTRAN start fail 

will be displayed. This message indicates that additional workspace allocation 

is required and that the /BUFFER option must be used. (Refer to the previous 

section for the formula to calculate the additional space needed.) Thus, the 
command would be typed as follows: 

+FRUN FORE/BUFFER: 766 

Execution of this command results in the following output at the terminal: 

m8, F 

HELLO FROM THE FOREGROUND 

B> 
+ 

The system first identifies the message as foreground output. Then the fore- 

ground job executes and outputs its message. The background monitor next 

prints the characters B> and a period, indicating that control has returned to 

monitor command mode. Command input remains directed to the back- 
ground job. By typing 

»RUN BACK 

the message from the background job will be displayed 

HELLO FROM THE BACKGROUND 

Each time a character is input to the terminal, say an “L’’, the message will 

be repeated. 

LHELLO FROM THE BACKGROUND 

Use the CTRL/F command to direct terminal input to the foreground job. The 

system prints F> to remind you that you are now directing input to the 

foreground job. When you type a character, say a “Y’’, the foreground job 

message will be displayed. 

Type a CTRL/B to return to the background job or a CTRL/C to return to 
monitor command mode. If you are returning to a background environment, 
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you should unload the foreground job and any handlers to reclaim memory 

space for background use. 

1.2.5 Linking with FORLIB 

Normally, the default system library file (SYSLIB.OBJ) also includes the 

overlay handlers and the appropriate FORTRAN run-time system routines. 

To add FORLIB.OBJ modules to the default library SYSLIB.OBJ, use the 

following command: 

»+LIBRARY/INSERT/REMOVE SYSLIB FORLIB 

Global? #0VRH 

Global*? RET 

1.2.6 SYSLIB Services Not Provided by Programmed Requests 

SYSLIB provides many services that are not provided by programmed 

requests. Such services are as follows: 

e Time conversion and date access 

e Program suspension 

¢ Two-word integer support (INTEGER*4) 

e Radix-—50 conversion 

e Character string manipulation 

1.2.6.1 Time Conversion and Date Access — Several calls allow you to per- 

form time conversions and access the system date. 

You use the CVTTIM call to convert a two-word internal format time to 

hours, minutes, seconds, and ticks. The JTIME call converts a time given in 

hours, minutes, seconds, and ticks into the internal two-word time format. 

If you need to output the time on a printout, the TIMASC call converts the 

time returned by the .GTIM programmed request into an eight-character 

ASCII string; the TIME call returns the current time of day as an eight- 

character ASCII string. 

The current system date can be accessed by your program with a DATE call. 

The date is returned as a string value. IDATE performs similarly, but returns 

an integer value. 

1.2.6.2 Program Suspension — You suspend execution of a running program 

for a specified number of ticks with the ITWAIT call. You use the ISLEEP 

call to suspend a running program for a specified number of hours, minutes, 

seconds, and ticks. The IUNTIL call allows you to suspend job execution until 

a specific time of day, which is given to the routine in hours, minutes, sec- 

onds, and ticks. You can use this function to periodically collect data and to 

stop processing between acquisitions.



1.2.6.3 Two-—Word Integer Support (INTEGER*4) — You can make calls to 

SYSLIB to manipulate a 32-bit integer that uses two words of storage. The 
first word contains the low-order part of the value and the second word con- 

tains the sign and the high-order part of the value. The range of numbers that 

is represented is -2(31) to 2(31)-1. This format differs from the two-word 

internal time format that stores the high-order part of the value in the first 

word and the low-order part in the second word. Table 1-8 shows the calls 

that you can use to convert from one format to another. 

Table 1-8: SYSLIB Conversion Calls 

From To Call 

INTEGER*2 (16-bit integer) INTEGER*4 JICVT 

INTEGER*4 (32-bit integer) INTEGER*2 IJCVT 

INTEGER*4 REAL*4 AJFLT/IAJFLT 

INTEGER*4 REAL*8 DJFLT/IDJFLT 

REAL*4 (2-word floating point) INTEGER*2 JAFIX 

REAL*8 (4-word floating point) INTEGER*4 JDFIX 

Calls are also available for you to perform arithmetic operations on 

INTEGER*4 values, move a value to a variable, and convert a two-word 

internal time format to and from an INTEGER*4 value. 

1.2.6.4 Radix-50 Conversion — You can convert ASCIi characters to or from 

Radix-—50. 

IRAD50O converts a specified number of characters of Radix—50 and returns the 

number of characters converted as a function result. RAD50 encodes RT-11 

file descriptors in Radix-50 notation. R560ASC converts a specified number of 
Radix-50 characters to ASCII. 

1.2.6.5 Character String Operations — SYSLIB provides character string 

functions that perform string operations such as concatenation, comparison, 

copying, replacing, and computing the number of characters in a string. For 

example, the following program will concatenate two character strings. 

»+>TITLE GETTOO 
»*GLOBL CONCAT 

*MCALL «PRINT+,.EAIT 

START: MOV #ARGBLK + RS 
JSR PC +CONCAT 

»PRINT #STRCON 
*+EXITT 

ARGBLK: .WORD 3 
»*WORD STRNGI 
»*WHORD STRNG2 

»*WORD STRCON 
STRNGI: .,ASCI2 /RESEARCH AND? 
STRNG2: .ASCI2 / DEVELOPMENT? 
STRCON: .BLKB 3i 

»>EVEN 

»-END START 
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Running this program results in the concatenation of string 1 and string 2, and 

the output at the terminal is 

RESEARCH AND DEVELOPMENT 

The following section describes character string functions in detail. 

1.2.7 Character String Functions 

The SYSLIB character string functions and routines provide variable-length 

string support for RT-11 FORTRAN and for MACRO programs. SYSLIB 

calls perform the following character string operations: 

Call Operation 

GETSTR _ Reads character strings from a specified FORTRAN logical unit 

PUTSTR Writes character strings to a specified FORTRAN logical unit 

CONCAT  Concatenates variable-length strings 

INDEX Returns the position of one string in another 

INSERT Inserts one string into another 

LEN Returns the length of a string 

REPEAT Repeats a character string 

SCOMP Compares two strings 

SCOPY Copies a character string 

STRPAD _ Pads a string with blanks on the right 

SUBSTR Copies a substring from a string 

TRANSL Performs character modification 

TRIM Removes trailing blanks 

VERIFY Verifies the presence of characters in a string 

Strings are stored in LOGICAL*1 arrays that you define and dimension. 

These arrays store strings in ASCII format as one character per array element 

plus a zero element to indicate the current end of the string. 

The length of a string can vary at execution time from zero characters to one 

less than the size of the array that stores the string. The maximum size of any 

string is 32767 characters. Strings can contain any of the seven-bit ASCH 

characters except null(0), since the null character is used to mark the end of 

the string. The inclusion of a terminating zero byte constitutes an ‘““ASCIZ” 

format, which is the format set up by a MACRO assembler directive .ASCIZ. 

This directive automatically sets up strings with a terminating zero byte. Bit 

7 of each character must be cleared. Therefore, the valid characters are those 

whose decimal representations range from 1 to 127, inclusive.



The ASCII code used in this string package is the same as that employed by 

FORTRAN for A-type FORMAT items, ENCODE/DECODE strings, and ob- 
ject-time format strings. Whenever quoted strings are used as arguments in 

the CALL statement, ASCIZ strings are generated for these.routines by the 

FORTRAN compiler. Note that a null string (a string containing no charac- 

ters) can be represented in FORTRAN by a variable or constant of any type 

that contains the value zero, or by a LOGICAL variable or constant with the 

FALSE. value. 

In many routines, it is difficult to predict the length of the string produced. To 

prevent a string from overflowing the array that contains it, you can specify 

an optional integer argument to the subroutine. This argument, called len, 

limits the length of an output string to the value specified for /en plus one (for 

the null terminator), so that the array receiving the result must be at least len 

plus one elements in size. 

NOTE 

If the string is larger than the array, other data may be de- 

stroyed and cause unpredictable results. 

When len is specified, you can also include the optional argument called err. 

Err is a logical variable that should be initialized by the FORTRAN program 
to the .FALSE. value. If a string function is given the arguments len and err, 

and len is actually used to limit the length of the string result, then err is set 
to the .TRUE. value. If len is not used to truncate the string, err is 

unchanged — that is, it retains a .FALSE. value. 

The argument len can appear alone. However, len must appear if err is speci- 

fied. The err argument should be used for GETSTR and PUTSTR. 

Several routines use the concept of character position. Each character in a 

string is assigned a position number. The first character in a string is in 

position one. Each subsequent character has a position number one greater 

than the character that precedes it. 

1.2.7.1. Allocating Character String Variables — A one-dimensional 

LOGICAL*1 array can contain a single string whose length can vary from 

zero characters to one fewer than the dimensioned length of the array. For 

example, 

LOGICAL#i A435) (ALLOCATE SPACE FOR STRING VARTABLE A 

allows array A to be used as a string variable that can contain a string of 44 or 

fewer characters. Similarly, a two-dimensional LOGICAL*1 array can be used 

to contain a one-dimensional array of strings. Each string in the array can 

have a length up to one less than the first dimension of the LOGICAL" 1 array. 

There can be as many strings as the number specified for the second dimen- 

sion of the LOGICAL*1 array. For example, 

LOGICAL#1 Wf2lt,10) IGLLOCATE AN ARRAY OF STRINGS 

creates string array W that has ten string elements, each of which can contain 

up to 20 characters. String I in array W is referenced in subroutine or function 

calls as W(1,]). 
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The following example allocates a two-dimensional string array. 

LOGICAL#1 Ttids5+7) IALLOCATE A 3S BY 7 STRING ARRAY 

Each string in array T may vary in length to a maximum of 13 characters. 

String I,J of the array can be referenced as T(1,1,J). Note that T is the same as 

T(1,1,1). This dimensioning process can create string arrays of up to six 

dimensions (represented by LOGICAL*1 arrays of up to seven dimensions). 

1.2.7.2 Passing Strings to Subprograms — There are three ways to pass strings 
to subprograms. 

1. LOGICAL*1 arrays that contain strings can be placed in a COMMON 

block and referenced by any or all routines with a similar common decla- 

ration. However, when you place a LOGICAL*1 array in a common block, 

make sure that the array is even in length or that the strings are together 

as the last elements in the COMMON block. Otherwise, all succeeding 

variables in the COMMON block may be assigned odd addresses. 

A LOGICAL*1 array has an odd length only if the product of its dimen- 

sions is odd. For example, 

LOGICAL*#1i Btig:?) PCLO#?7?) = 7O: EVEN LENGTH 
LOGICAL*¥1 H (21) '21 IS AN ODD LENGTH 

If odd-length arrays are to be placed in a COMMON block, either they 

should place them at the end of the block or pair them to result in an 

effective even length. For example, 

COMMON Al +AZ+AB(10)+HC21) ! PLACE ODD-SIZED ARRAY AT END 

or 

COMMON Al ;sA2+H(21)+H1(7)+89(10) !PAIR ODD-SIZE ARRAYS H AND Hi 

These restrictions apply only to LOGICAL*1 variables and arrays. 

2. A single string can be passed by using its array name as an argument. For 

example,. 

LOGICAL#1 AC21) !STRING VARIABLE A+ 20 CHARACTERS MAXIMUM 
CALL SUBR‘(A) 

passes string A to subroutine SUBR. 

3. If the calling program has declared a multi-dimensional array, and only 

one string of that array is to be passed to a subroutine, then the subroutine 

call should specify the first element of the string to be passed (this re- 

quires that the first dimension of the array equals the maximum length of 
each string). 

, 
For example, 

LOGICAL*1 NAMES (81:20) !20 NAMES», 80 CHARACTERS EACH 
LOGICAL*1 ERR 
+ 

DO 19 NAMNUM=i;20 !GET ALL 20 NAMES 

IO CALL GETSTR (3 sNAMES(1>NAMNUM) +B80;-ERR) ! FROM TT 
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If the maximum length of a string argument is unknown in a subroutine or 

function, or if the routine is used to handle many different lengths, the 

dummy argument in the routine should be declared as a LOGICAL*1 array 

with a dimension of one, such as LOGICAL*1 ARG(1). In this case, the string 

routines correctly determine the length of ARG whenever it is used, but it is 

not possible to determine the maximum size of any string that can be stored 

in ARG. If a multidimensional array of strings is passed to a routine, it must 

be declared in the called program with the same dimensions that were speci- 

fied in the calling program. 

NOTE 
IMA iw) 

The length argument specified in many of the character string 

functions refers to the maximum length of the string excluding 

the necessary null byte terminator. The length of the 

LOGICAL*1 array to receive the string must be at least one 

greater than the length argument. 

1.2.7.3 Using Quoted-String Literals — You can use quoted strings as argu- 

ments to any of the string routines that are invoked as functions or with the 

CALL statement. For example, 

CALL SCOMP(NAME;:+’SMYTHE:s RR’ +M: 

compares the string in the array NAME to the constant string SMYTHE, R 

and sets the value of the integer variable accordingly. 

1.2.8 System Subroutine Summary 

Table 1-9 lists the SYSLIB subroutines alphabetically within categories, the 

sections in which they are located, and a brief description of each subroutine. 

Those subroutines prefaced with an asterisk (*) are allowed only in a 

foreground/background environment, under either the FB or XM monitor. 

The SYSLIB subroutines do not support the XM monitor mapping pro- 

grammed requests. Use FORTRAN virtual arrays to access extended memory. 

Table 1-9: Summary of SYSLIB Subroutines 

Name Section Description 

File-Oriented Operations 

CLOSEC, 3.3 Closes the specified channel. 

ICLOSE 

IDELET 3.21 Deletes a file from the specified device. 

IENTER 3.24 Creates a new file for output. 

IRENAM 3.43 Changes the name of the indicated file. 

LOOKUP 3.74 Opens an existing file for input and/or output via the specified 

channel. 

(continued on next page) 
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Table 1-9: Summary of SYSLIB Subroutines (Cont.) 

Name Section Description 

Data Transfer Operations 

GTLIN 3.11 Transfers a line of input from the console terminal or indirect 
file (if active) to the user program. 

*IRCVD 3.41 Receives data. Allows a job to read messages or data sent by 
*IRCVDC another job in an FB environment. The four modes correspond 
*IRCVDF to the IREAD, IREADC, IREADF, and IREADW modes. 
*IRCVDW 

IREAD 3.42 Transfers data from a file to a memory buffer and returns 

control to the user program when the request is entered in the 

I/O queue. No special action is taken upon completion of I/O. 

TIREADC 3.42 Transfers data from a file to a memory buffer and returns 

control to the user program when the request is entered in the 

I/O queue. Upon completion of the read, control transfers to 

the assembly language routine specified in the IREADC func- 

tion call. 

TREADF 3.42 Transfers data from a file to a memory buffer and returns 

control to the user program when the request is entered in the 

I/O queue. Upon completion of the read, control transfers to 

the FORTRAN subroutine specified in the IREADF function 

call. 

IREADW 3.42 Transfers data from a file to a memory buffer and returns 

control to the program only after the transfer is complete. 

*ISDAT 3.48 Allows the user to send messages or data to the other job in an 
*ISDATC FB environment. The four functions correspond to the 
*[ISDATF IWRITE, IWRITC, IWRITF, and IWRITW modes. 
*ISDATW 

ITTINR 3.54 Gets one character from the console keyboard. 

ITTOUR 3.55 Transfers one character to the console terminal. 

IWAIT 3.59 Waits for completion of all I/O on a specified channel (com- 
monly used with the IREAD and IWRITE functions). 

IWRITC 3.60 Transfers data to a file and returns control to the user program 

when the request is entered in the I/O queue. Upon completion 

of the write, control transfers to the assembly language routine 

specified in the IWRITC function call. 

IWRITE 3.60 Transfers data to a file and returns control to the user program | 
when the request is entered in the I/O queue. No special action 

is taken upon completion of the I/O. 

IWRITF 3.60 Transfers data to a file and returns control to the user program 

when the request is entered in the I/O queue. Upon completion 

of the write, controi transfers to the FORTRAN subroutine 

specified in the IWRITF function call. 

IWRITW 3.60 Transfers data to a file and returns control to the user program 
only after the transfer is complete. 

* FB and XM monitors only. (continued on next page) 
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Table 1-9: Summary of SYSLIB Subroutines (Cont.) 

Name Section Description 

Data Transfer Operations (cont.) 

MTATCH 3.76 Attaches a particular terminal in a multi-terminal environ- 
ment 

MTDTCH 3.77 Detaches a particular terminal in a multi-terminal environ- 
ment 

MTGET 3.78 Provides information about a particular terminal in a muilti- 
terminal system. 

MTIN 3.79 Transfers characters from a specific terminal to the user pro- 

gram in a multi-terminal system. 

MTOUT 3.80 Transfers characters to a specific terminal in a multi-terminal 

system. 

MTPRNT 3.81 Prints a message to a specific terminal in a multi-terminal 

system. 

MTRCTO 3.82 Enables output to terminal by canceling the effect of a previ- 

ously typed CTRL/O. 

MTSET 3.83 Sets terminal and line characteristics in a multi-terminal sys- 
tem. 

MTSTAT 3.84 Returns multi-terminal system status. 

*MWAIT 3.85 Waits for messages to be processed. 

PRINT 3.86 Outputs an ASCII string to the console terminal. 

Channel-Oriented Operations 

ICDFN 3.15 Defines additional I/O channels. 

*ICHCPY 3.16 Allows access to files currently open in the other job’s environ- 

ment. 

*ICSTAT 3.20 Returns the status of a specified channel. 

IFREEC 3.26 Returns the specified RT-11 channel to the available pool of 

channels for the FORTRAN I/O system. 

IGETC 3.27 Allocates an RT-11 channel and informs the FORTRAN I/O 

system of its use. 

ILUN 3.31 Returns the RT-11 channel number with which a FORTRAN 

logical unit is associated. 

IREOPN 3.44 Restores the parameters stored via an ISAV 

reopens the channel for I/O. 

ES function and 

ISAVES 3.45 Stores five words of channel status information into a user- 

specified array and deactivates the channel. 

PURGE 3.87 Deactivates a channel. 

Device and File Specifications 

IASIGN 3.14 Sets information in the FORTRAN logical unit table. 

ICSI 3.19 Calls the RT-11 CSI in special mode to decode file specifica- 

tions and options. 

“ FB and XM monitors only. (continued on next page) 
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Table 1-9: Summary of SYSLIB Subroutines (Cont.) 

Name Section Description 

Timer Support Operations 

CVTTIM 3.5 Converts a two-word internal format time to hours, minutes, 

seconds, and ticks. 

GTIM 3.9 Gets time of day. 

ICMKT 3.18 Cancels an unexpired ISCHED, ITIMER, or MRKT request 

(valid under FB and XM, and for SJ monitors with timer 

support, a SYSGEN option). 

ISCHED 3.46 Schedules the specified FORTRAN subroutine to be entered 

at the specified time of day as an asynchronous completion 

routine (valid under FB and XM, and for SJ monitors with 

timer support, a special feature). 

*ISLEEP 3.49 Suspends main program execution of the running job for a 

specified amount of time; completion routines continue to run. 

ITIMER 3.52 Schedules the specified FORTRAN subroutine to be entered 

as an asynchronous completion routine when the time interval 

specified has elapsed (valid under FB and XM, and for SJ 

monitors with timer support, a special feature). 

*ITWAIT 3.56 Suspends the running job for a specified amount of time; com- 
pletion routines continue to run. 

*TUNTIL 3.57 Suspends the main program execution of the running job until 

a specified time of day; completion routines continue to run. 

JTIME 3.71 Converts hours, minutes, seconds, and ticks into two-word in- 

ternal format time. 

MRKT 3.75 Schedules an assembly language routine to be activated as an 

asynchronous completicn routine after a specified interval 

(valid under FB and XM, and for SJ monitors with timer 

support, a special feature). 

SECNDS 3.98 Returns the current system time in seconds past midnight 

minus the value of a specified argument. 

TIMASC 3.108 Converts a specified two-word internal format time into an 

eight-character ASCII string. 

TIME 3.104 Returns the current system time of day as an eight-character 

ASCII string. 

RT-11 Services 

CHAIN 3.2 Chains to another program (from the background job only). 

*DEVICE 3.6 Specifies actions to be taken on normal or abnormal program 

termination, such as turning off interrupt enable on user-pro- 

grammed devices. 

GTJB,IGTJB 3.10 Returns the parameters of the specified job. 

IDSTAT 3.23 Returns the status of the specified device. 

IFETCH 3.25 Loads a device handler into memory. 

“FB and XM monitors only. . (continued on next page) 
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Table 1-9: Summary of SYSLIB Subroutines (Cont.) 

Name Section Description 

RT-11 Services (cont.) 

IQSET 3.39 Expands the size of the RT-11 monitor queue from the free 

space managed by the FORTRAN system. 

ISPFN 3.50 Issues special function requests to various handlers, such as 

ISPFCN magtape. The four modes correspond to the IWRITE, 

ISPFNF IWRITC, IWRITF, and IWRITW modes. 

ISPFNW 

*ITLOCK 3.53 Indicates whether the USR is currently in use by another job 

and performs a LOCK if the USR is available. 

LOCK 3.73 Makes the RT-11 monitor User Service Routine (USR) perma- 

nently resident until an UNLOCK function is executed. If 

necessary, a portion of the user’s program is swapped out to 

make room for the USR. 

RCHAIN 3.91 Allows a program to access variables passed across a chain. 

RCTRLO 3.92 Enables output to the terminal by canceling the effect of a 

previously typed CTRL/O. 

*RESUME 3.94 Causes the main program execution of a job to resume at the 

point it was suspended by a SUSPND function call. 

SCCA 3.95 Intercepts a CTRL/C command initiated at the console termi- 

nal. 

SETCMD 3.99 Passes command lines to the keyboard monitor for execution 

after the program exits. 

*SUSPND 3.102 Suspends main program execution of the running job; comple- 

tion routines continue to execute. 

UNLOCK 3.107 Releases the USR if a LOCK was performed; the user program 

is swapped in if required. 

INTEGER*4 Support Functions 

AJFLT 3.1 Converts a specified INTEGER*4 value to REAL*4 and re- 

turns the result as the function value. 

DJFLT 3.7 Converts a specified INTEGER*4 value to REAL*8 and re- 

turns the result as the function value. 

IAJFLT 3.13 Converts a specified INTEGER*4 value to REAL*4 and stores 

the result. 

IDJFLT 3.22 Converts a specified INTEGER*4 value to REAL*8 and stores 

the result. 

IJCVT 3.30 Converts a specified INTEGER*4 value to INTEGER*2. 

JADD 3.61 Computes the sum of two INTEGER*4 values. 

JAFIX 3.62 Converts a REAL*4 value to INTEGER*4. 

JCMP 3.63 Compares two INTEGER*4 values and returns an 

INTEGER*2 value that reflects the signed comparison result. 

* FB and XM monitors only. (continued on next page) 
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Table 1-9: Summary of SYSLIB Subroutines (Cont.) 

Name Section Description 

INTEGER*4 Support Functions (cont.) 

JDFIX 3.64 Converts a REAL*8 value to INTEGER*4. 

JDIV 3.65 Computes the quotient and remainder of two 
INTEGER*4 values. 

JICVT 3.66 Converts an INTEGER*2 value to INTEGER*4. 

JJICVT 3.67 Converts the two-word internal time format to 
INTEGER*4 format, and vice versa. 

JMOV 3.68 Assigns an INTEGER*4 value to a variable. 

JMUL 3.69 Computes the product of two INTEGER*4 values. 

JSUB 3.70 Computes the difference between two INTEGER*4 
values. 

Character String Functions 

CONCAT 3.4 Concatenates two variable-length strings. 

GETSTR 3.8 Reads a character string from a specified FORTRAN logical 
unit. 

INDEX 3.32 Returns the location in one string of the first occurrence of 
another string 

INSERT 3.33 Replaces a portion of one string with another string. 

ISCOMP 3.47 Compares two character strings. 

IVERIF 3.58 Indicates whether characters in one string appear in another. 

LEN 3.72 Returns the number of characters in a specified string. 

PUTSTR 3.84 Writes a variable-length character string on a specified FOR- 
TRAN logical unit. 

REPEAT 3.93 Concatenates a specified string with itself to provide an indi- 
cated number of copies and stores the resultant string. 

SCOMP 3.96 Compares two character strings. 

SCOPY 3.97 Copies a character string from one array to another. 

STRPAD 3.100 Pads a variable-length string on the right with blanks to create 
a new string of a specified length. 

SUBSTR 3.101 Copies a substring from a specified string. 

TRANSL 3.105 Replaces one string with another after performing character 
modification. 

TRIM 3.104 Removes trailing blanks from a character string. 

VERIFY 3.106 Indicates whether characters in one string appear in another. 

” FB and XM monitors only. (continued on next page) 
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Table 1-9: Summary of SYSLIB Subroutines (Cont.) 

Name Section Description 

Radix-—50 Conversion Operations 

TRAD50 3.40 Converts characters in ASCII format to Radix-50, 

returning the number of characters converted. 

R50ASC - 3.89 Converts characters in Radix-50 format to ASCII. 

RAD50 3.90 Converts six ASCII characters, returning a REAL*4 
1 1 A .7 A 1™ 1s wren 1 

Yr. — resuifl that 1g the two-word Madix-ov value, 

Miscellaneous Services 

IADDR 3.12 Obtains the memory address of a specified entity. 

IGETSP 3.28 Returns the address and size (in words) of free space obtained 

from the FORTRAN system. 

INTSET 3.34 Establishes a specified FORTRAN subroutine as an interrupt 

service routine with a specified priority. 

IPEEK 3.30 Returns the value of a word located at a specified absolute 

memory address. 

IPEEKB 3.36 Returns the value of a byte located at a specified byte address. 

IPOKE 3.37 Stores an integer value in an absolute memory location. 

IPOKEB 3.38 Stores an integer value in a specified byte location. 

ISPY 3.51 Returns the integer value of the word located at a specified 
offset from the beginning of the RT-11 resident monitor. 

“FB and XM monitors only. 
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Chapter 2 

Programmed Request Description and Examples 

This chapter presents the programmed requests alphabetically, describing 

each one in detail and providing an example of its use in a program. Also 

described are macros and subroutines that are used to implement device 

handlers and interrupt service routines. The following parameters are com- 

monly used as arguments in the various calls: 

addr 

area 

bik 

buf 

cblk 

chan 

chrent 

code 

crtn 

dblk 

func 

jobblk 

jobdev 

num 

an address, the meaning of which depends on the request 

being used. 

a pointer to the EMT argument block for those requests that 

require a block. 

a block number specifying the relative block in a file or de- 

vice where an I/O transfer is to begin. 

a buffer address specifying a memory location into which or 

from which an I/O transfer will be performed; this address 

has to be word-aligned — that is, located at an even address 

and not a byte or odd address. 

the address of the five-word block where channel status infor- 

mation is stored. 

a channel number in the range 0-377(octal). 

a character count in the range 1-255(decimal). 

a flag used to indicate whether the code is t 

EMT 375 programmed request. 

ro)
 

the entry point of a completion routine. 

a four-word Radix—50 descriptor block that specifies the phy- 

sical device, file name, and file type to be operated upon (see 

Section 1.1.2.6). 

a numerical code indicating the function to be performed. 

a pointer to a three-word ASCII system job name. 

a pointer to a four-word system-job descriptor where the first 

word is a Radix-50 device name and the next three words 

contain an ASCII system-job name (for keyword argument 
use, refer to this as a ‘“dblk”’). 

a number, the value of which depends on the request.



2.1 

2-2 

seqnum _ a file number. 

For cassette operation, a value of 0 is assumed if this argu- 
ment is blank. 

For magtape operation, this argument describes a file se- 
quence number. The values that the argument can have are 
described under the applicable programmed requests. 

unit the logical unit number of a particular terminal in a multi- 
terminal system. 

went a word count specifying the number of words to be trans- 
. ferred to or from the buffer during an I/O operation. 

Many programmed requests are qualified as special features. These requests 
are enabled only if you performed a system generation process, that is, they 
are not available in a distributed monitor. 

-CDFN 

The .CDFN request redefines the number of I/O channels. Each job, whether 
foreground or background, is initially provided with 16(decimal) I/O channels 
numbered 0-15. .CDFN allows the number to be expanded to as many as 256 
(decimal) channels (0-255). 

The space for the new channels is taken from within the user program. Each 
I/O channel requires five words of memory. Therefore, you must allocate 5*n 
words of memory, where n is the number of channels to be defined. 

It is recommended that you use the .CDFN request at the beginning of a 
program before any I/O operations have been initiated. If more than one 
-CDFN request is used, the channel areas must either start at the same 
location or not overlap at all. The two requests .SRESET and .HRESET 
cause the channels to revert to the original 16 channels defined at program 
initiation. Hence, you reissue any .CDFNs after using .SRESET or 
-HRESET. The keyboard monitor command CLOSE does not work if your 
program defines new input or output channels with the .CDFN request. 

The .CDFN request defines new channels sc that the space for the previously 
defined channels cannot be used. Thus, a .CDFN for 20(decimal) channels 
(while 16 original channels are defined) creates 20 new I/O channels; the space 
for the original 16 is unused, but the contents of the old channel set are copied 
to the new channel set. 

If a program is overlaid, the overlay handler uses channel 15 (decimal) and 
this channel should not be modified. (Other channels can be defined and used 
as usual.) 

If an XM monitor environment, the area supplied for additional channels 
specified by the .CDFN request must lie in the lower 28K words of memory. In 
addition, it must not be in the virtual address space mapped by Kernel PARI, 
specifically the area from 20000 to 37776(octal). If you supply an invalid area, 
the system generates an error message. 
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Macro Call: .CDFN area,addr,num 

where: 

area is the address of a three-word EMT argument block 

addr is the address where the I/O channels begin 

num is the number of I/O channels to be created 

Request Format: 

RO — area: 15 4 (8 

addr 

num 

Errors: 

Code Explanation 

0 An attempt was made to define fewer channels than already 

exist. In an XM environment, an attempt to violate the PARI 

restriction sets the carry bit and returns error code 0 in byte 52. 

Example: 

+TITLE CLFN.MAC 

i+ 
5 .COFN - This is an example in the use of the .CIIFN reauest. The 

$ example defines 32 new channels to reside in the body of the 

$ Program, 
3- 

«MCALL .CIFNs. PRINT». EXIT 

START? «COFN FARE As ¢CHANL? $32, sUse ,CIFN to define 32. new channels 

BCC 1$ sRranch if successful 

*-PFRINT #kEAICI sFrint failure messese on console 

+EXIT Exit Program 

1$3 »-FRINT #G6000C0n sFrint success message 

sEXIT sThen exit 

AREAS + BLKW 3 sEMT Arsument Block 

CHANL? +BLKW 3K32, sSrace for mew channels 

BATCH: »ASCIZ /? .COFN Failed ?/ yFailure message 

Goonch: .ASCIZ /.CDFN Successful/ »Success message 

«ENT! START 

The .CHAIN request allows a background program to pass control directly to 

another background program without operator intervention. Since this pro- 

cess can be repeated, a long “‘chain” of programs can be strung together. 

The area in low memory from locations 500-507 contains the device name and 

file name (in Radix-50) to be chained to. The area from locations 510-777 is 

used to pass information between the chained programs. 
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Macro Call: .CHAIN 

Request Format: 

Ro= | 10 | O | 

Notes: 

1. Make no assumptions about which areas of memory remain intact across a 

.CHAIN. In general, only the resident monitor and locations 500-777 are 

preserved across a .CHAIN. In a .CHAIN from a virtual job, locations 

500-777 are not preserved. 

2. I/O channels are left open across a .CHAIN for use by the new program. 
However, new I/O channels opened with a .CDFN request are not avail- 

able in this way. Since the monitor reverts to the original 16 channels 

during a .CHAIN, programs that leave files open across a .CHAIN should 

not use .CDFN. Furthermore, nonresident device handlers are released 

during a .CHAIN request and must be fetched again by the new program. 

Note that FORTRAN logical units do not stay open across a .CHAIN. 

3. An executing program determines whether it was chained to or RUN from 

the keyboard by examining bit 8 of the Job Status Word. The monitor sets 

this bit if the program was invoked with .CHAIN request. If the program 

was invoked with R or RUN command, this bit remains cleared. If bit 8 is 

set, the information in locations 500-777 is preserved from the program 

that issued the .CHAIN and is available for the currently executing pro- 

gram to use. Again, locations 500-777 are not preserved in a .CHAIN from 

a virtual job. 

An example of a calling and a called program is MACRO and CREF. 

MACRO places important information in the chain area, locations 

500-777, then chains to CREF. CREF tests bit 8 of the JSW. If it is clear, 

it means that CREF was invoked with the R or RUN command and the 

chain area does not contain useful information. CREF aborts itself imme- 

diately. If bit 8 is set, it means that CREF was invoked with .CHAIN and 

the chain area contains information placed there by MACRO In this case, 

CREF executes properly. 

Errors: 

.CHAIN is implemented by simulating the monitor RUN command and 

can produce any errors that RUN can produce. If an error occurs, the 

-CHAIN is abandoned and the keyboard monitor is entered. Since vir- 

tual jobs must be run with the R command, a .CHAIN to a virtual job is 
illegal. 

When using .CHAIN, be careful with initial stack placement. The 

linker normally defaults the initial stack to 1000(octal); if caution is not 

observed, the stack can destroy chain data before it can be used. 
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Example: 

»>TITLE CHAIN. NAC 

+
 

»>CHAIN - This examrele demonstrates the use of the «CHAIN 
erogram request, It chains to frogram ‘CTEST.SAV’ and easses it 
2 command line tured in at the console terminal. As an exercise 

write the ferosgram ‘CTEST’ - in its check to see if it was chained 

toy and if sor echo the date ressed to ity otherwise print the 

message "Was mat chsined ta" 

ee
 

e
d
 

»MCALL «CHAIN: .TTYINe PRINT 

START? MOV #500-R1 *RLi => Chain area 
NOV #CHPTR eRe 382 => RATISO FProdram Filesrec 

»REPT 4 sMove the Frosgrem Fllesrec 

MOY (Ro49 CR194+ sinto the Chain ereses- 

»ENDR ; 

«PRINT #FROMT Ask for the date to he rassed 

LOQF +TTYIN s;Now get =e “command" line 
MOVE ROsCR1i}+ sto Pass to the chained rrogram 

CMFB RO;,#12 sin locations S10 and we. 

BNE LOOP sLoor until line feed. 

CLRE @R1 Put in a mull byte as a terminator. 

+CHAIN sChain to the mext rrosram. 

CHFTRS »RADSO /TK/ PRAUSO File srecees 
-RADSO /CTEST 7 

»RADSO /SAV/ 
FROMT? ASCII Enter date to be rassed to CTEST = /£2002 

» ENT START 

SOOO OOOO RK KK KK KKK KKK EK 

#* IN CASE YOU DON’T HAVE TIME HERE’S AN EXAMPLE 

ei ‘CTEST.MAC’ FROGRAM.s +s x 

TITLE. “CTEST. MAC 

»>MCALL PRINT, EXIT 

JSW = 44 sLocation of JSW 

CHAINS = 400 sCHAIN bit in JSW 

CTEST: BIT #CHAING» @#iISW ;Were we chained to? 

REQ 1% sEranch if mot 

eFRINT #CHAINI 7Sayv We WErGrss 

MOY #5107R0 ?Get addr of start of data 

+F RINT sFrint it out 
«EXIT Exit Frogram 

1$! «PRINT #NOCHN ;Sayv we weren’t chained ta 

EXIT *Then exit 
CHAINDI: .ASCIZ /CTEST was chained to - and nhere’s the data rassed.../ 

NOCHN? *ASCIZ /CTEST was not chained ta/ 

+ENT CTEST 

2.3. .CHCOPY (FB, XM, and System Jobs Only) 

The .CHCOPY request opens a channel for input, logically connecting it to a 

file that is currently open by another job for either input or output. This 

request can be used by either a foreground, background, or system job and 

must be issued before the first .READ or .WRITE request. 

Ct COPY is valid awies an FF: VUE iS Valid Ofuy On ti on ( 

However, no errors are detected by the system if another device is used. (To 

close a channel following use of .CHCOPY, use either the .CLOSE or .PURGE 

request.) 

luding diskette} or DECt ana 
veaye 
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Macro Call: .CHCOPY area,chan,ochan [,jobblk] 

where: 

area is the address of a three-word EMT argument block 

chan is the channel the current job will use to read the data 

ochan _ is the channel number of the other job’s channel to be copied 

jobblk is a pointer to a three-word ASCII logical job name that repre- 

sents a system job (see the RT-11 System User’s Guide) 

Request Format: 

RO — area: 13 | chan 

ochan 

jobblk 

Notes: 

1. Ifthe other job’s channel was opened with .ENTER in order to create a 

file, the copier’s channel indicates a file that extends to the highest block 

that the creator of the file had written at the time the .CHCOPY was 

executed. 

2. A channel open on a non-file-structured device should not be copied, 

because intermixture of buffer requests can result. 

3. A program can write to a file (that is being created by the other job) on a 

copied channel just as it could if it were the creator. When the copier’s 

channel is closed, however, no directory update takes place. 

4. Foreground and background jobs may optionally leave the jobblk argu- 

ment blank or set it to zero. This causes the job name to default to F if the 

background job issued the request, or to B if the foreground job issued the 

request. 

Errors: 

Code Explanation 

0 Other job does not exist, does not have enough channels de- 

fined, or does not have the specified channel (ochan) open. 

1 Channel (chan) already open. 

Example: 

> »CHCOPY ~ This is an examrle in the use of the .CHCOPY reauest. 

y 

? 

> The example consists of two rrogdramss 3 Foresround Job which 

5 creates a file and sends 2@ messasde to a Backdround rrogram 

* which cories the FG channel and reads 3a record from the file, 

§ Roth frograms must be assembled and linked sererately, 

; 

+TITLE CHCOFF.MAC 

§ This is the Foreground rrogram se. 
« 77 

+MCALL .ENTERy. PRINT» .SDATW, -EXI Ty. RCVDW,. CLOSE, WRITW 
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STARTF: MOV 
»ENTER 

TT! 
eWRITH 

BCS 

»SDATW 
; 
»>RCVIW 
+CLOSE 
*PRINT 
eEXIT 

ENTERR: «PRINT 
eEXIT 

FILE »RADSO 
+RATSO 

_ AREAS *BLKW 

BUFR 2 WORT 

+WORT 
RECRD? .BLKW 
ERMSG! .ASCIZ 

FEXIT: .ASCIZ 

#AREARS ¢RS => EMT arsument block 

/?PEnter Error?/ 

/FG Job exiting’ 

RSr#Os#FILeE» 45 ;Create ae 5 block file 

RS+#0;,tRECROGs $256. 534 Write a record BG is interested in 

ENTERR s;Branch om error 

RS:#RUR Rs $2 7Send messade with infa to BG 

‘ stio some other rrocessing 

RS,#RUFR: $1 sWhen it’s time ta exitsmake sure 

#6 BG is done with the file 

#F EXIT sTell user we‘re doing hHye-bye 

sExit the rrodram 

F#ERMSG sFrint error message 

sthen exit 

7UK QUFILE/ File srec for .ENTER 

TMP S 
ba sEMT argument block 

6 sChannmei + 

4 *Elock # 

256, s;File record 

am 

sEx 

»ENII STARTF 

»TITLE CHCOPE.MAC 

5+ 

> This is the Baeckdround prodram ses 
5- 

»>MCALL .CHCOFYs.RCVDW,s READW: ,EXITs «PRINT: .SUATW 

STARTER: FOV F#AREAPRS 3R5 => EMT aera block 

»+RCVEOW RS #h5G6) #2 Wait for messade from FG 

BCS 1$ sHranch if mo FG 

~-CHCOFY RSs #0sMSGH+2 #Channel # is ist word of message 

BCS 2$ sBranch if FG channel not oren 

»READW R5:#0BRUFF 94256. °MSG4+4 #Read block which is 2nd word of msg 

BCS 3t *Branch if read error 

5 ’ sComtinue Frocessimgde.. 

-SERATW RSs €MhSGy #1 s;Tell FG we’re thru with file 

sFRINT #BEXIT sTell user we’re thru 

EXIT sthen exit Frosgram 

1$: MOV #NOJORs RO 7>RO => No FG error msg 

BR 4% *Eranch to print mss 

23 MOV #NOCH+sRO #RO => FG ch mot oren mss 

BR 4$ sRranchees , 

3$i MOV #RDERR?RO *RQO => Read err msg 
4$3 +PRINT rPrint erorer error msq 

«EXIT then exit. 

AREA? «> BLKW 5 FEMT arsument blk 
MSG? »BLARW 3 sMessade buffer 

BUFF ¢ » ELRW 256. *File buffer 

BEXIT?: »*ASCIZ /Channel-Record cory successful/ 

NOJOB;: »-ASCIZ /?NoO FG Job?/ Error m@SSaesesees 

NOCH? »ASCIZ 
ROERR: .ASCIZ 

«ENT 

2.4 .CLOSE 

/?FG channel not oren?/ 

/?Resd Error?’ 

STARTE 

The .CLOSE request terminates activity on the specified channel and frees it 

for use in another operation. The handler for the associated device must be in 

memory if the file was created with a ENTER programmed request. 

Macro Call: .CLOSE chan 

Request Format: 

6 | chan | 
A .CLOSE request specifying a channel that is not open is ignored. 
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A file opened with .LOOKUP does not require any directory operations when 

a .CLOSE is issued, and the USR does not have to be in memory for such a 

.CLOSE. The USR is required if, while the channel is open, a request was 

issued that required directory operations. The USR is always required for 

special structured devices such as magtape. 

A .CLOSE is required on any channel opened with .ENTER if the associated 

file is to become permanent. 

NOTE 

Do not close channel 17 (octal) if your program is overlaid, 

because overlays are read on that channel. 

A .CLOSE performed on a file opened with .ENTER causes the device direc- 

tory to be updated to make that file permanent. The first file in the directory 

with the same name, if one exists, is deleted, provided that it is not protected. 

When a file that is opened with an .ENTER request is closed, its permanent 

length reflects the highest block written since it was entered. For example, if 

the highest block written is block number 0, the file is given a length of 1; if 

the file was never written, it is given a length of 0. If this length is less than 

the size of the area allocated at .ENTER time, the unused blocks are re- 

claimed as an empty area on the device. 

In magtape operations, the .CLOSE request causes the handler to write an 

ANSI EOF1 label in software mode (using MM.SYS, MT.SYS, or MS.SYS) 

and to close the channel in hardware mode (using MMHD.SYS, MTHD.SYS, 

or MSHD.SYS). 

Errors: 

Code Explanation 

3 A protected file with the same name already exists on the de- 

vice. The .CLOSE is performed anyway, resulting in two files 

with the same name on the device. 

.CLOSE does not return any other errors unless the .SERR request has 
been issued. If the device handler for the operation is not in memory, 

and the .CLOSE request requires updating of the device directory, a 

fatal monitor error is generated. 

Example: 

Refer to the examples for the .CSISPC and .WRITW requests, which 

show typical uses for .CLOSE. 

2.5 .CMKT (FB and XM. SJ Monitor Special Feature) 

2-8 

The .CMKT request causes one or more outstanding mark time requests to be 

canceled (see the .MRKT programmed request). The .CMKT request is a 
special feature in the SJ monitor, and is selected with the timer support 

during the system generation process. 
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Macro Call: .CMKT area,id[,time] 

where: 

area is the address of a three-word EMT argument block 

id is a number that identifies the mark time request to be can- 

celed. If more than one mark time request has the same !d, the 

request with the earliest expiration time is canceled. If id = 0, 

all non-system mark time requests (those in the range 1-177377) 

for the issuing job are canceled 

time is the address of a two-word area in which the monitor returns 

the amount of time (clock ticks) remaining in the canceled re- 

quest. The first word contains the high-order time, the second 

contains the low-order. If an address of 0 is specified, no value is 

returned. If id = 0, the time parameter is ignored and need not 

be indicated | 

Request Format: 

RO — area: 23 0 

Notes: 

1. Canceling a mark time request frees the associated queue element. 

2. A mark time request can be converted into a timed wait by issuing a 

-CMKT followed by a .TWAIT, and by specifying the same time area. 

3. Ifthe mark time request to be canceled has already expired and is waiting 

in the job’s completion queue, .CMKT returns an error code of 0. It does 

not remove the expired request from the completion queue. The comple- 
+ > es eel) acrantiuia <7 7 tion routine will eventually be run. 

Errors: 

Code Explanation 

0 The id was not zero and a mark time request with the specified 

identification number could not be found (implying that the 

request was never issued or that it has already expired). 

Example: 

Refer to the example for the .MRKT request. 

.CNTXSW (FB and XM Only) 

A context switch is an operation performed when a transition is made from 

running one job to running another. The .CNT'XSW request is used to specify 
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locations to be included in a list when jobs are switched between background 
and foreground. Refer to the RT-11 Software Support Manual for further 
details. 

The system always saves the parameters it needs to uniquely identify and 
execute a job. These parameters include all registers and the following loca- 
tions: 

34,36 Vector for TRAP instruction 

40-52 System Communication Area 

If an .SFPA request has been executed with a non-zero address, all floating- 
point registers and the floating-point status are also saved. 

It is possible that both jobs want to share the use of a particular location not 
included in normal context-switch operations. For example, if a program uses 
the IOT instruction to perform an internal user function (such as printing 
error messages), the program must set up the vector at 20 and 22 to point to 
an internal IOT trap handling routine. If both foreground and background 
wish to use IOT, the IOT vector must always point to the proper location for 
the job that is executing. Including locations 20 and 22 in the .CNTXSW list 
for both jobs before loading these locations accomplishes this. This procedure 
is not necessary for jobs running under the XM monitor. In the XM monitor, 
both IOT and BPT vectors are automatically context-switched. 

If .CNTXSW is issued more than once, only the latest list is used; the previ- 
ous address list is discarded. Thus, all addresses to be switched must be 
included in one list. If the address (addr) is 0, no extra locations are switched. 
The list cannot be in an area into which the USR swaps, nor can it be 
modified while a job is running. 

In the XM monitor, the .CNTXSW request is ignored for virtual jobs, since 
they do not share memory with other jobs. For virtual jobs, the IOT, BPT, 
and ‘TRAP vectors are simulated by the monitor. The virtual job sets up the 
vector in its own virtual space by any of the usual methods (such as a direct 
move or an .ASECT). When the monitor receives a synchronous trap from a 
virtual job that was caused by an IOT, BPT, or TRAP instruction, it checks 
for a valid trap vector and dispatches the trap to the user program in user 
mapping mode. An invalid trap vector address will abort the job with the 
following fatal error message: 

?MON-F-III sst (illegal synchronous system trap) 

Macro Call: .CNTXSW area,addr 

where: 

area is the address of a two-word EMT argument block 

addr is a pointer to a list of addresses terminated by a zero word. The 
addresses in the list must be even and be one of the following: 

a. in the range 2-476 

. in the user job area 

c. in the I/O page (addresses 
160000-177776) 
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Request Format: 

RO - area: 

Errors: 

Code Explanation 

0 One or more of the conditions specified by addr was violated. 

+TITLE 

+ 

sCNTXSW - This 

In this examel 

switched, 
yet inderenden 

a>
 

“a
b 

ap
 

ap
 

“e
p 

er
 

ca
p 

| 

»*MCALL 

START! +CNTXSW 

BCC 

»>PRINT 
+EXIT 

»PRINT 

+EXIT 
133 

SWLIST! «WORD 
+ WORT 

»WORT 

»WORTD 

»WORD 

«WORD 

AREAS 

AINERR 

CNTOK: 

eBLAW 

eASCIZ 

eASCIZ 

«ENT 

2.7. .CRAW (XM Only) 

CNTXSW.MAC 

is an 

er 38 

tly. 

examrle in 

~CNTXSW reauest is 

and 22 (I0T vectors) and certain 

This allows both Jobs to 

tne .CNTXSW reauest. 

to srecify that lacation 

EAE resisters be context 

and the EAE simultaneously 

the use of 

used 

necessary 

use IOT 

20 

+CNTXSWs .PRINTs -EXIT 

AREA, ESWULIST 

1$ 

#ADDERR 

#CNTOR 

290 

177302 

177304 

177310 

) 

2 a 

/? 

sIssue the .CNTXSW reauest 

Branch if successful 
fAddress error(should mot occur) 

sExit the erogram 
FAcknOWledge success with &@ messadte 

sthen exit the rrogram 

jAddresses to include in context switch 

;10T & EAE vectorses.e 

sEAE resisterss«s 

; 

5 

sList terminator !!! 

SENT arsument block 

»~CNTXSW Addressing Error ?/ 

/ ,CNTXSW Successful/ 

START 

The .CRAW request defines a virtual address window and optionally maps it 

into a physical memory region. Mapping occurs if you set the WS.MAP bit in’ 

the last word of the window definition block before you issue .CRAW. Since 

the window must start on a 4K word boundary, the program only has to 

specify which page address register to use and the window size in 32-word 

increments. If the new window overlaps previously defined windows, those 

windows are eliminated before the new window is created (except the static 

window reserved for a virtual program’s base segment). 

Macro Call: 

where: 

area 

Programmed Request Description and Examples 

.CRAW areal,addr] 

is the address of a two-word EMT argument block 
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addr is the address of the window definition block. This argument is 

optional if you have filled in the second word of the area argu- 

ment block with the address pointer 

The window status word (W.NSTS) of the window definition 

block may have one or more of the following bits set on return 
from the request: 

WS.CRW set if address window was successfully created 

WS.VNM set if one or more windows were unmapped to cre- 

ate and map this window 

WS.ELW set if one or more windows were eliminated 

Request Format: 

RO > area: 36 | 2 
addr 

Errors: 

Code Explanation 

0 Window alignment error: the new window overlaps the static 

window for a virtual job. The window is too large or W.NAPR is 
greater than 7. 

An attempt was made to define more than seven windows in 

your program. You should eliminate a window first (ELAW), 

or redefine your virtual address space into fewer windows. 

If the WS.MAP bit was set in the window definition block status word, the 
following errors can also occur: 

Code Explanation 

2 An invalid region identifier was specified. 

4 The combination of the offset into the region and the size of the 

window to be mapped into the region is invalid. 

Example: 

-TITLE XMCOFY 

This is ane xamrle in the use of the RT-11 Extended Memory reauests. 

The frogram is a file cory with verify utility that uses extended 

The example utilizes most 

the Extended Memory requests and demonstrstes other rrogramming 
technieues u 

«NLIST 
*MCALL 
»>MCALL 
JSW 
JeVIRT 
ERRBYT 
APR 
APR1I 
BUF 

RUF 1 
CORSIZ 
PAGSIZ 

2-12 

seful 

t 

F 

, 

* memory to imrlement 4h transfer huffers,. 

; 

¥ 

, 

REX 

in wtilizing the reauests. 

+UNMAF >. ELRGs- ELAWs .CRRG:.CRAW: MAP >. PRINTs .EXIT:.CLOSE 
»RUBERKs WORBBK,y. TTYOUT, WORDF, .ROBODF, .CSIGEN, .READW, .WRITW 

4 

WOIB+W.NEAS 

WIBI+tW,.NEAS 

4095. 

CORSIZ/256. G
o
n
 

t
o
a
 

tt 
uo 

oh 
w
o
t
 #JSW location 

Virtual Job bit in JSW 

sError byte loacetion 

*PAR/FOR for 1st window 

7 . * 2nd . 

Virtual addr of ist buffer 

7 . . * 2nd . 

‘Size of buffer in words 

*Pase size in blocks



START? 3 

108% 

308s 

REALS 

WRITE: 

ADGIT: 

FPASS23 

ik EXAMPLE USING THE 
*X IMPLIED 

VERIFY?: 

GETELK: 

4083 

ENDIT?: 

WRNID 
WRNIDS 

+ASECT 
= JSW 
+WORT 
»PSECT 

»WIBIF 

»ROBDF 

»CSIGEN 

BCS 
INCE 
»CRRG 
RCC 
JMP 
MoV 
INCE 
»CRAW 
RCC 
SMF 
INCE 
MAF 
BCC 
JMF 
CLR 
MOV 
INCE 
»READW 

RCC 
TSTE 
REQ 
IMF 
MOV 
»WRITW 

+» MAP 

INCE. 
.CRAW 
BCC 
JMF 
INCE 

CLR 
MOV 
-READW 
BCC 
TSTB 
REQ 
JMF 
MOV 
»READW 
RCC 

»>PRINT 

WOER+W.NRID 
WIBRIit+W.NRITD 

J.VIRT 

#ENDCRE s #HEFLT» #0 

START 
ERRNO 
#CAREA> ROB 
10$ 
ERROR 
ROBsWRNITD 
ERRNO 
#CAREA, #W0IB 
20% 
ERROR 
ERRNO 
#CAREA> €WDB 

#CORSIZ:R2 

ERRNO 

FRAREAs #35 RUF sR29R1 

WRITE 

@C#ERREYT 

FASS2 

ERROR 

ROrK2 

#RAREAs €0,BUF ys ROrR1 

ALDIT 

ERRNO 

ERROR 

#PAGSIZ:Ri 

REAT 

ERRNO 

#CAREArs FROR1 

35 

ERROR 

RORLsWRNIDS 

REQUEST. 

ERRNO 
#CAREA> #WOK1 
VERIFY 
ERROR 
ERRNO 
Rt 
#CORSIZ-R2 
#RAREA, #3, BUF i sR25R1 

40$ 
@tERRBYT 
ENDIT 
ERROR 
ROsR2 
#RAREA? #0, BUF sR29R1 
50% 
ERRNO 
ERROR 
BUF »R4 
RUF IRS 
CR4)t9 CRS) + 
ERRDAT 
R2 
70% 
#FAGSIZsR1 
GETBLK 

fENDPRG 

>;Resion ID addr of ist region 

3 . . . * 2nd . 

sAssemble in the Virt Job Bit 

sNake this @ "virtual* Job 

sStart code naw 

Create Window Def Bik Symbols 

; . Region ° . , 

Get filesrecs: handlers,» 

Branch if error 

7ERR = 1x 

sCreate a region 

Branch if successful 

sRerort error (JAP due to 

#Move resion id to Window 

sERR = 2x 

sCreate window... 

*Branch if mo error 

sRerport errofess 

sERR = 3x 

sExelicitly mar windows... 

sERranch if no error 

sRerort error 

oe a 
Feltae: 

*R1 = RT11 Block # for I/0 

7R2 = # of words to read 

ERR = 4x 

sTry to read 4% worth of biocks 

sRranch if mo error 

sE OF? 
sHranch if yes 

jMust be hard errorr rerort it 

#R2 = size of buffer Just read 

Write out the buffer 

sRranch if mo error 

yERR = Sx 

;Rerort error 

Adjust block # 

*Then go get another buffer 

yERR = 6x 

*Create 3 region 

sBRranch if mo error 

*Rerort error 

3Get region id to window def blk 

»CRAW REQUEST BOING xk 
x 

sERR = 7x 

sCreate window using implied 

sBRranch if mo error 

*Rerort error 

sERR = 8x 

Ri = RTL1 block # again 

= 4k buffer size 

sTry to 

*Branch 

sEOF? 

;Branch ge5 

sRerort hard error 

#R2 = size of oOuffer read 

if mo error 

a¢ 
a: 

‘ 
é- 

Def Blk 

» MAF 

oren files 

get 4K worth of inrut file 

;Try to set same size from output file 

sKranch if no 

sERR = 9x 

sRerart error 

37Get outrut buffer address 

7Get input oOuffer address 

sVerify that data is the same 

It’s nots rerort error 

sAre we finished? 

Branch if we aren’t 

sAdjust block # for rage size 

3Go set another buffer pair 

error 

sAnnounce we’re finished 
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xCLOS? +CLOSE #0 sClose output file 
»sUNMAF #CAREA,#WDB sExplicitly unmar ist window 
»-ELAW #CAREA, #WDE jExplicitly eliminate ist window 
»ELRG #CAREA> #RDE sElimimate 1st region 
+ELRG #CAREA, #ROBI UnmaPreliminate 2nd window & resdion 
«EXIT sExit rrogram 

ERROR: MOVB @#ERREYT RO sMeke error byte code 2nd disit 
ADT #°OrR0 sof error code... 
MOVB RO,ERRNOF1 Put it in error message 
»>PRINT #ERR sPrint ites. 

BR XCLOS §Go close output file 
ERRDUAT: .FRINT #ERRBUF sRerort verify failed... 

BR XCLOS Go close outrut file 

RIBS »RORBK CORSIZ/32, + REDEK defines Resion Def Blk 
WOB: *+WORBK APRrCORSIZ/32. s WIDRK defines Window Def Blk 
ROB: »*ROBBK CORSIZ/32. sDefine 2nd region same way 
WB? *WOBBK APR1IsCORSIZ/32,70r0sCORSIZ/32.9WS.MAF ¢ and 2nd Window 

y(but with marring status set!) 
CAREAt .BLKW 2 SEMT arsdument blocks 
RAREA:} »BLKW é 

TEFLT? «WORT 0209090 #No default extensions 
ENDPRG! ,ASCIZ / Xk End of XM Example Frogram x/ 
ERR? «ASCII /?XM Reauest or I-O Error # / 
ERRNO{ .ASCIZ /00/ 

ERRBUFS .ASCIZ /?Iate Verification Error?/ 
ENDCRE = , #For CSIGEN - XM handlers loaded i 

+ENT START 

2.8 .CRRG (XM Only) 

The .CRRG request directs the monitor to allocate a dynamic region in physi- 
cal memory for use by the current requesting program. 

Macro Call: .CRRG areal,addr] 

where: 

area is the address of a two-word EMT argument block 

addr __ is the address of the region definition block for the region to be 
created 

Request Format: 

RO = area 36 | 0 
addr 

Errors: 

Code Explanation 

6 No region control blocks are available. You eliminate a region 
to obtain a region control block (.ELRG), or you can redefine 
your physical address space into fewer regions. 

7 A region of the requested size cannot be created because not 
enough memory is available. The size of the largest available 
region is returned in RO. 

10 An invalid region size was specified. A value of 0, or a value 
greater than 96K words, is invalid. 
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Example: 

Refer to example for the .CRAW request. 

2.9 .CSIGEN 

The .CSIGEN request calls the Command String Interpreter (CSI) in general 
mode to process a standard RT-11 command string. In general mode, file 

LOOKUP and .ENTER requests as well as handler .FETCH requests are 

performed. 

The .CSIGEN request gets the command string dev-:output-filespec=dev: 

input-filespec/options into the program, and the following operations occur: 

1. The handlers for devices specified in the command line are fetched. 

2. .LOOKUP and/or .ENTER requests on the files are performed. 

3. The option information is placed on the stack. See the end of this section 

for a description of the way option information is passed. Note that this 

call always puts at least one word of information on the stack. 

When called in general mode, the CSI closes channels 0-10 (octal). 

.CSIGEN loads all necessary handlers and opens the files as specified. The 

area specified for the device handlers must be large enough to hold all 

the necessary handlers simultaneously. If the device handlers exceed the 
area available, your program can be destroyed. (The system, however, is 

protected.) 

The three possible output files are assigned to channels 0, 1, and 2, and the six 

possible input files are assigned to channels 3 through 10(octal). A null speci- 

fication causes the associated channel to remain inactive. For example, the 

following string 

#esLPrsFlsFe2 

causes channel 0 to be inactive since the first specification is null. Channel 1 

is associated with the line printer, and channel 2 is inactive. Channels 3 and 4 

are associated with two files on DK:, while channels 5 through 10 are inactive. . 

Your program can determine whether a channel is inactive by issuing a 

.WAIT request on the associated channel, which returns an error if the 

channel is not open. 

Macro Call: .CSIGEN devspc,defext,cstrng[(,linbuf] 

where: 

devspc___is the address of the memory area where the device handlers 

(if any) are to be loaded 

defext is the address of a four-word block that contains the Radix-50 
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default file types. These file types are used when a file is 

specified without a file type (see Note 1) 

cstrng _is the address of the ASCIZ command string or a 0 if input is 

to come from the console terminal. (In an FB or XZ environ- 

ment, if the input is from the console terminal, an .UNLOCK 

of the USR is automatically performed while the string is 

being read, even if the USR is locked at the time.) If the string 

is in memory, it must not contain a (octal 15 and 12), 

and must terminate with a zero byte. If the cstring field is 

blank, input is automatically taken from the console terminal. 

This string, whether in memory or entered at the console, 

must obey all the rules for a standard RT-11 command string 

linbuf is the storage address of the original command string. This is 

a user-supplied area, 81 decimal bytes in length. The com- 

mand string is terminated with a zero byte instead of 

(octal 15 and 12). If this argument is omitted, the input com- 

mand string is not copied to user memory 

On return, RO points to the first available location above the handlers, the 

stack contains the option information, and all the specified files have been 
opened. 

Notes: 

1. The four-word block pointed to by defext is arranged as: 

Word 1: default file type for all input channels 

Words 2,3,4: default file types for output channels 0,1, and 2, re- 
spectively 

If there is no default for a particular channel, the associated word must 

contain 0. All file types are expressed in Radix-50. For example, the 

following block can be used to set up default file types for a macro assem- 
bler: 

DEFEXT: .RADBSa "Mac" 

»>RADSO "OBI" 

»>RPADS5a "LST" 

»>WORD s) 

In the command string: 

*DTO:ALPHA+DT1:BETA=DT2: INPUT 

the default file type for input is MAC; for output, OBJ and LST. The 
following cases are valid: 

#DTO:OUTPUT= 
*#DT2: INPUT 

In other words, the equal sign is not necessary if only input files are 
specified. 

2. An optional argument (linbuf) is available in the .CSIGEN format that 
provides the user with an area to receive the original input string. The 
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input string is returned as an ASCIZ string and can be printed through a 

.PRINT request. 

3. The .CSIGEN request automatically takes its input line from an indirect 

command file if console terminal input is specified (cstring = #0) and 

the program issuing the .CSIGEN is invoked through an indirect 

command file. 

Errors: 
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retries the command. If the input was from a string, the carry bit is set 

and byte 52 contains the error code. In either case, the options and 

option-count are purged from the stack. The errors are: 

Code Explanation 

0 Invalid command (such as bad separators, invalid file names, 

and commands that are too long). 

1 A device specified is not found in the system tables. 

2 A protected file of the same name already exists. A new file was 

not opened. 

3 Device full 

4 An input file was not found in a LOOKUP. 

»TITLE CSIGEN.MAC 

»CSIGEN ~ This is an example in the use of the .CSIGEN request. 
The examrle is 2a single file cory rrogram. The file srecs are 

ineut from the console terminal: and the input & outrut Tiles orened 

via the general mode of the CSI. The file is coried using synchronous 

I/Os and the outrut file is made rermanent vis the .-CLOSE reauest. 

+MCALL .CSIGENs.READWs. PRINT: EXIT: WRITW:. CLOSE? .SRESET 

ERRBYT=52 sError Bute Loacation 

START? »CSIGEN #DSPFACE, EXT #Get string from terminel 
MOV RO» BUFF *RO has first free location 

CLR INBLK tIneut hlock # 
MOV #LiSTsRS sEMT Arsument list 

READS »READW RSs#3°BUFF,#25946.;INBLK +Read a block om Channel 3 

BCC 2$ sRranch if mo errors 
TSTR @#ERRBYT sEOF error 7? 

BEG EQF FYOSeee 

MOV #INERKsRO ¢#RO => Read Error Message 

1$; »PRINT sPrint the message 

CLR RO Clear RO for hard exit 
+EXIT sExit the rrogram 

2$3 sWRITW RS: #O0,BRUFF+4#256.2INBLK sWrite the block Just read 

Bcc NOERR sBranch if no error 

moV #WTERK? RO sRO => Write error message 
BR 1$ Branch to outrut the message 

NOERR: INC INBLK ;Otherwises increment block # 

BR READ sand loor to read next block 
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EOF? »~CLOSE #0 sEnd-of-File..,CLose outrut channel 

»CLOSE #3 sAnd inrFut channel 

»SRESET #Relesse handler(s) from memory 
EXIT sExit the rrogdrem 

DEXT; «WORD 0209070 *No default extensions 

BUFF3 +WORD 0 1/0 Buffer start 

INELK? +WORD 0 ‘Relative block to read/write 

LIST? » BLKW 5 EMT argument list 

INERR: sASCIZ /? Inreut error ?P/ 

WTERR? »ASCIZ 7/7? Qutrut error ?/ 

» EVEN 

DSFACE=, jHandler(s) can be loaded starting here 

»ENT START 

2.9.1 Passing Option Information 

In both general and special modes of the CSI, options and their associated 

values are returned on the stack. A CSI option is a slash (/) followed by any 

character. The CSI does not restrict the option to printing characters, al- 

though you should use printing characters wherever possible. The option can 

be followed by a value, which is indicated by a : separator. The : separator is 
followed by an octal number, a decimal number, or by one to three alphanu- 

meric characters, the first of which must be alphabetic. Decimal values are 

indicated by terminating the number with a decimal point (/N:14.). If no 
decimal point is present, the number is assumed to be octal. Options can be 

associated with files. For example, the command string 

*#DK:FOO/A+DT4:FILE.OBJ/A: 100 

has two A options. The first is associated with the input file DK:FOO. The 

second is associated with the input file DT4:FILE.OBJ and has a value of 

100(octal). The format of the stack output of the CSI for options is as follows: 

Word # Value Meaning 

1 N Number of options found in command 

(top of string. If N=0, no options were found. 
stack) 

2 Option character Even byte = seven-bit ASCII option 

and file number character 

Bits 8-14 = number (0-10) of the file 

with which the option is as- 

sociated 

Bit 15 1 if the option had a value 

= Oif the option had no value 

3 Option value If bit 15 of word 2 is set, word 3 contains the 

or next option option value. If bit 15 is not set, word 3 con- 
tains the next option character and file num- 
ber, if any. 
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For example, if the input line to the CSI is 

#FILE/B:20,. sFILZ/E=DT3:INPUT/X2S¥s20 

on return, the stack is: 

Stack Pointer > 4 Three options appeared (X option has two 
values and is treated as two options). 

101530 Last option=X; with file 3, has a value. 

20 Value of option X=20 (octal) 
TNIVEQN NT need Anti nee WV. ---f4lk, £71. 9 LL. . 1 
LVidoy {NEXL ODLION =A) WIEN Te 5, Nas a valu 

075250 Next value of option X=RAD5O code for SY. 

505 Next option=E; associated with file 1, no value. 

100102 Option=B; associated with file 0 and has a 
value of 24 

24 (octal). 

a 
we 

As an extended example, assume the following string was input for the CSI in 
general mode: 

#FILECG.]+LPs sS¥:FILEZCZ0,1]=PC: +DT1L:INi/Bs+DT2Z:IN2Z/M:7 

Assume also that the default file type block is: 

DEFEXT: *RADSG “MAC! PINPUT FILE TYPE 

+RADSO “OP1’ sFIRST QUTPUT FILE TYPE 
»>RADSO “OP2 ’ PSECOND OUTPUT FILE TYPE 
+RADSO “OPS? #THIRD OUTPUT FILE TYPE 

The results of the above CSI call are as follows: 

1. An eight-block file named FILE.OP1 is entered on channel 0 on device 
DK:; channel 1 is open for output to the device LP:; a 20-block file named 
FILE2.OP3 is entered on the system device on channel 2. 

2. Channel 3 is open for input from paper tape; channel 4 is open for input 
from a file IN1.MAC on device DT1:; channel 5 is open for input from 
IN2.MAC on device DT2:. 

3. The stack contains options and values as follows: 

Contents Explanation 

2 Two options found in string. 
102515 Second option is M, associated with channel 5; has a value. 

7 Numeric value is 7 (octal). 

2102 Option is B, associated with channel 4; has no value. 

If the CSI were called in special mode, the stack would be the same as for the p ’ 

generai mode call, and the descriptor table would contain: 

DUTSPC: 15270 +, RADS0 “DEK ’ 

23364 +, RADSO ‘FIL’ 
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17500 7,RADSO "EE? 
60137 ?.RADSO "OP1’ 

19 LENGTH OF & BLOCKS (DECIMAL) 

46600 1. RADSO “LP? 
0 iNO NAME OR LENGTH SPECIFIED 

o 
QO 
8) 

7Se200 7, RADSO ‘oy’ 
24a364 ++ RADSO "FIL? 

e2loo 5. RADSO "ES! 
60141 ++ RADSO "OPS? 

24 j;LENGTH OF 20 (DECIMAL) 

B2170 3. RADSO PC’ 
0 3NO NAME OR LENGTH SPECIFIED 
a 
0) 

1Go77 #+RADSO *DT1’ 
aoe2l? 1RADSO INI’ 

Q 1,RADSO ; ; 
BOSS 3. RADSO "MAC? 
16100 7, RADSO "DTZ" 

35220 1+ RADSO *TNe ¢ 
is) 1. RADSO , , 

20353 '+RADSO “MAC ’ 

0 (17 more zero words are returned) 

Keyboard error messages that can occur when input is from the console key- 

board include: 

Message Meaning 

?CSI-F-Illegal command Syntax error. 

?CSI-F-file not found Input file was not found. 
?CSI-F-Device full Output file does not fit. 

?CSI-F-Illegal device Device specified does not exist. 

?CSI-F-Protected file Output file specified already 
exists and is protected. 

Notes: 

1. In many cases, your program does not need to process options in CSI calls. 

However, you could inadvertently enter options at the console. In this 

case, it is wise to save the value of the stack pointer before the call to the 

CSL, and restore it after the call, so that no extraneous values are left on 

the stack. Note that even a command string with no options causes a word 

to be pushed onto the stack. This word indicates the number of options to 

follow. 

2. Under an FB monitor, calls to the CSI that require console terminal input 

always do an implicit .UNLOCK of the USR while the string is being 

gathered. ‘I'his should be kept in mind when using .LOCK cails.



2.10 .CSISPC 

The .CSISPC request calls the Command String Interpreter in special mode 
to parse the command string and return file descriptors and options to the 

program. In this mode, the CSI does not perform any .CLOSE, .ENTER, 

LOOKUP, or handler .FETCH requests. 

Options and their associated values are returned on the stack. The optional 

argument (linbuf) can provide your program with the original command 

string. 

Po tant ante a 

console terminal input is specified (cstrng = #0) and the program issuing the 

.CSISPC is invoked through an indirect command file. 

Note that in a foreground/background environment, calling the CSI performs 

a temporary and implicit .UNLOCK while the command line is being read. 

Macro Call: .CSISPC outspc,defext,cstrng[,linbuf] 

where: 

outspc _ is the address of the 39-word block to contain the file descrip- 

tors produced by .CSISPC. This area can overlay the space 

allocated to cstring, if desired 

defext is the address of a four-word block that contains the Radix—50 

default file types. These file types are used when a file is 

specified without a file type 

cstrng is the address of the ASCIZ input string or a 40 if input is to 

come from the console terminal If the string is in memory, it 

must not contain a (octal 15 and 12), and must termi- 

nate with a zero byte. If cstrng is blank, input is automatically 

taken from the console terminal or indirect file, if one is active 

linbuf is the storage address of the original command string. This is a 

user-specified area, 81 bytes in length. The command string is 

terminated with a zero byte instead of (octal 15 and 12) 

Notes: 

1. The file description consists of 39 words, comprising nine file descriptor 

blocks (five words for each of three possible output files; four words for 

each of six possible input files), which correspond to the nine possible files 

(three output, six input). If any of the nine possible file names are not 

specified, the corresponding descriptor block is filled with zeroes. 

2. The five-word blocks hold four words of Radix-50 representing 

dev:file.type, and one word representing the size specification given in 

the string. (A size specification is a decimal number enclosed in square 
heanlate (11) that fallacwe th ast a1 : . brackets {{}) that follows the output file descriptor.) For example: 

#DOT3:LIST.,MACLISI]=PC:; 
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Using special mode, the CSI returns in the first five-word slot: 

16101 Radix-50 for DT3 

46173 Radix-50 for LIS 

76400 Radix-50 for T 

50553 Radix-50 for MAC 

00017 Octal value of size request 

In the fourth slot (starting at an offset of 36 bytes (octal) into outspc), the 

CSI returns: 

62170 Radix-50 for PC 

0 No file name 

0 specified 

0 No file type given 

Since this is an input file, only four words are returned. 

Errors: 

Errors are the same as in general mode except that invalid device speci- 

fications are checked only for output file specifications with null file 

names. Since .LOOKUP and .ENTER requests are not done, the valid 

error codes are: 

Code Explanation 

0 Invalid command line. 

1 Invalid device. 

Example: 

+TITLE CSISFPC.MAC 

++
 

»CSISPC - This is an examrle in the use of the .CSISPC reauest. 

The exemple uses the "srecisl* mode of CSI to get an inrut 

specification from the console terminals then uses the .DSTATUS 

reauest to determine if the outrut device’s handler is loaded; 
if nots 3a .FETCH reauest is issued to load the handler into 

memory, Finally a -DELETE reauest is issued to delete the srecified 

file. 

<
>
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b
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D 

»MCALL) .DSTATUSs.FRINT,.EXIT:. FETCH: .CSISFC, DELETE 

START? »CSISPC #0UTSPs4DEFEXT s¢Use .CSISPC to get outrut srec 

+DSTAT #STAT> €0UTSF sCheck on the outrut device 

#(CSISPC catches illegal devices!) 
TST STAT+4 sSee if the device is resident 

BNE 2% *Branch if slreads loaded 

*+FETCH #HANLOD>#INSPEC 7It’s not loaded..,oring it into memory 

BCC 2% sEranch if successful 

»+PRINT #FEFAIL ‘Fetch fsiled...rPrint error messade 

»EXIT sthen exit program 

2$3 »DELETE #AREA:s40;#4INSFEC + Now delete the file 

Bcc 3% Branch if successful 

»PRINT #NOFIL sFrint error messase 
BR START The try asain 

33 +PRINT #FILDEL sAcknowledge successful deletion 

EXIT then exit rrodram 

AREA: +> BLKR 2 EMT Argument block 

STAT: »BLKW 4 #Block for status 
DEFEXT: .WORD 0+07070 §No default extensions 
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FEFAIL: .ASCIZ /T.FETCH Failed?/ sFetcn failed message 

NOFIL! sASTIZ /?PFile Not Found?/ #File not found 

FILDEL!: .ASCIZ /!File Deleted! / jUelete acknowledgement 

»EVEN sFix boundary 

OUTSF = sOQuteut seec aces here 

INSPEC = .+36 sInreut srec is here 

HANLOD = +39, Handler loaded here (if necessary) 

»ENT START 

2.11 .CSTAT (FB and XM Only) 

This request furnishes you with information about a channel. 

Macro Call: .CSTAT area,chan,addr 

where: 

area is the address of a two-word EMT argument block 

chan is the number of the channel about which information is desired 

addr is the address of a six-word block to contain the status 

Request Format: 

RO = area: 27 | chan 
addr 

Notes: 

The six words passed back to the user correspond to the following six points of 

information: 

1. Channel status word (see the RT-11 Software Support Manual for details) 

2. Starting block number of file (0 if sequential-access device, or if channel 

was opened with a non-file-structured .LOOKUP or ENTER) 

3. Length of file (no information if non-file-structured device, or if channel 

was opened with a non-file-structured .LOOKUP or ENTER) 

4. Highest relative block written since file was opened (no information 

if non-file-structured device). This word is maintained by the 

.WRITE/.WRITC/.WRITW requests 

5. Unit number of device with which this channel is associated 

6. Radix—50 of the device name with which the channel is associated (this is 

a physical device name, unaffected by any user name assignment in 

effect). 

Errors: 

Code Explanation 

0 The channel is not open. 
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Example: 

+TITLE CSTAT.MAC 

+ 

»CSTAT - This is an example in the use of the .CSTAT reauest. 
In this examples .CSTAT is used to determine the .RADSO 
rerresentation of the device with which the channel is aessociated,. 

S
>
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*MCALL .CSTAT:.CSIGEN:. PRINT», EXIT 

STARTS .CSIGEN #DEVSDCs#DEFEXT Oren files 
+CSTAT #AREA,#0°;#4ADDR Get the status 
BCS NOCHAN sChannel 0 not oren 

MOV FADDR+10°R5 sFoint to unit # 

MOY CRS) +eRO0 sUnit # to RO 

AnD (PC)42R0 sMake it RADSO 

*RADSO / Of 

ADD CRS) RO +Get device mame 

MOY RO» DEVNAM §’TEVNAM’ has RADSO device name 

sEXIT sExit the erodram 

NOCHAN: .PRINT #NSG sFPrint error message 

+EXIT then exit frodram 

MSG? *ASCIZ /?TNO Outrut File?’ sError messade 

» EVEN sFix boundary 

AREA; »BLKW 5 sEMT are list 

ADDR? » BLKW é sArea for channel status 

DEVNAM: .WORD 4) #Storade for device name 

DEFEXT? .WORD 0205070 §No default extensions 

DEVSDC=. Start CSI tables nere,.., 

*END START 

2.12 .CTIMIO (Device Handler Only) 

The .CTIMIO macro cancels the device time-out request in the handler inter- 
rupt service section. It is used when an interrupt occurs to disable the comple- 
tion routine (see .TIMIO). 

If the time interval has already elapsed and the device has, therefore, timed 
out, the .CTIMIO request fails. The completion routine has already been 
placed in the queue. The .CTIMIO call returns with the C bit set when it fails 
because the completion routine was already queued. 

The device time-out feature must have been selected during the system gener- 
ation process. 

Macro Call: .CTIMIO tbk 

where: 

tbk is the address of the seven-word timer block shown in Table 2-1 
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Table 2-1: Timer Block Format 

Offset | Filled in By Contents 

0 .TIMIO High-order time word (expressed in ticks). 

2 .TIMIO Low-order time word (expressed in ticks). 

4 monitor Link to next queue element; 0 indicates none. 

6 user Owner ’s job number; 0 for background job, MAXJOB for fore- 

ground job, and job priority *2 for system jobs. MAXJOB is 
equal to (the number of jobs in the system * 2)-2. The job 

number for the foreground job is 2 in a system without system 

jobs, and 16 for a system with system jobs. The job number is 

set from the queue element. 

10 user Sequence number of timer request. The valid range of sequence 

numbers is from 177400 to 177477. 

12 monitor -1 

14 user Address of the completion routine to execute if timeout occurs. 

The monitor zeroes this word when it calls the compietion rou- 

tine, indicating that the timer block is available for reuse. 

The .CTIMIO macro expands as follows: 

*+CTIMIG tbk 

JSR RS s@$TIMIT ;POINTER AT END OF HANDLER 
/ WORD thk - 4 
/ WORD i iCODE FOR .CTIMIO 

Example: 

Refer to the example for the .TIMIO request. 

2.13 .DATE 

This request returns the current date information from the system date word 

in RO. The date word returned is in the following format: 

BIT: 1514 18...10 9.5 4...0 

0 0 MONTH DAY YEAR 

The year value in bits 4-0 is the actual year minus 1972. The day in bits 9 to 5 

is a number from 1 to the length of the month. The month in bits 13 to 10 is a 

number from 1 to 12. 

NOTE 

RT-11 support of month and year rollover is a system genera- 

tion special feature; otherwise, the keyboard monitor DATE 

command must be issued to change the month and year. 
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Macro Call: .DATE 

Request Format: 

RO=| 12 | 0 | 

Errors: 

No errors are returned. A zero result in RO indicates that the user has 

not entered a date. 

Example: 

+TITLE DATE.MAC 

~
 

*+DATE - This is an examrle in the use of the .DATE reaguest. 

This example may be assembled serarsately and linked with 
user written rPrograms 

INPUT? none 

OUTPUT: RO = MONTH (1-12) 
Rl = DAY (1-31) 

= YEAR (Modulus 100) 

“a
s 

“E
D 

Sa
b 

EP
 

OD
 

Ee
 

RP
 

ee
 

ED
 

ee
 

ee
 

ee
 

ce
e 

ERRORS? KO = 0 if no date entered 

*MCALL DATE 

DATE3: .DATE #Get date in RO via . DATE reauest 

HOV RO?R2 Cory RO 

BEQ i$ sIf zeror no date was entered 
BIC #°C375R2 Clear all but year bits 
ADR #72.2R2 Make it current veer 
MOY RO*Ri #Corpy date word again 
ASL Ri #Get day bits 
ASL Ri som 3 byte boundary... 
ASL Ri ; 

SWAB Ri Put day bits in low order bute 
BIC #°CS7R1 sClear 311 but das bits 

SWAB RO Put month bits in low byte 
ASR RO *Risht sdiust 
ASR RO smaonth bits... 

BIC #°C37°RO ‘Clear 211 but month bits 
1$: RETURN sReturn to calling program 

«END DATE 

2.14 .DELETE 

The .DELETE request deletes a named file from an indicated device. The 
-DELETE request is illegal for magtapes. The .SERR programmed request 
can be used to allow the program to process any errors. 

Macro Call: 

where: 

area 

chan 

mmed Request Description and Examples 

.DELETE area,chan,dblk,seqnum 

is the address of a three-word EMT argument block 

is the device channel number in the range 0-377 (octal)



dblk is the address of a four-word Radix-50 descriptor of the file to 

be deleted 

seqnum file number for cassette operations: if this argument is blank, 

a value of 0 is assumed 

Request Format: 

RO - area: 0 chan 

dblk 

seqnum 

Notes: 

The channel specified in the .DELETE request must not be open when the 

request is made, or an error will occur. The file is deleted from the device, and 

an empty (UNUSED) entry of the same size is put in its place. A .DELETE 

issued to a non-file-structured device is ignored. .DELETE requires that the 

handler to be used be in memory at the time the request is made. When the 

DELETE is complete, the specified channel is left inactive. 

Errors: 

Code Explanation 

0 Channel is active. 

1 File was not found in the device directory. 

2 Invalid operation. 

3 The file is protected and cannot be deleted. 

Example: 

' »TITLE DELETE.MAC 

DELETE - This is an example in the use of the .DELETE reauest,. 
The example uses the "srecial® mode of CSI to det an inrut 
srecification from the console terminals then uses the .DSTATUS 

reauest to determine if the outrut device’s handler is loaded; 
if nots a . FETCH reauest is issued to load the handler into 

memory. Finally a .-DELETE reauest is issued to delete the srecified 

file. 

“a
> 

“o
e 

OP
 

se
p 

OP
 

oe
 

Se
e 

ED
 

Oe
 

»MCALL -.DSTATUS:. PRINT: -EXITs FETCH: .CSISFCs. DELETE 

START! .CSISPC #OUTSP,»#DEFEXT Use .CSISPC to get outrut spec 

-DSTAT #STAT»#0QUTSF #Check on the outrut device 
3 (CSISPC catches illegal devices!) 

TST STAT+4 *See if the device is resident 

BNE 2$ Branch if already loaded 
»>FETCH #HANLOD,#INSFEC $It’s not loaded...bring it into memory 

BCC 2$ sBranch if successful 
*PRINT #FEFAIL sFetch failed...print error messade 

sEXIT sthen exit Frrosgram 

2$ DELETE #AREAs#0s#INSFEC + Now delete the file 
BCC 3% sKranch if successful 

*+PRINT #NOFIL sPrint error message 

BR START sThe trys asain 

3$i ~FRINT #FILDEL sAcknowledse successful deletion 

EXIT sthen exit ferogram 
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AREA? + BELKW 2 SEMT Arsument block 

STATS: » BLKW 4 Block for status 

DEFEXT:? .WORD 007090 sNo default extensions 

FEFAIL: .ASCIZ /?.FETCH Failed?/ Fetch failed message 

NOFIL? sASCIZ /?PFile Not Found?/ sFile not found 

FILDEL’ .ASCIZ /!File Deleted! / ielete scknowledsement 

+EVEN sFix boundary 

OUTSP = 4 sOuteut srec aoes here 
INSPEC = .436 Input srec is here 

HANLOD = ,+39, sHandler loaded here (if necessary) 
«END START 

2.15 .DEVICE (FB and XM Only) 

2-28 

This request allows your program to load device registers with any necessary 
values when the program is terminated. You set up the list of addresses with 
the specified values. Upon issuing an .EXIT request or a CTRL/C from the 
terminal, this list is picked up by the system and the designated addresses are 
loaded with the corresponding values. This function is primarily designed to 
allow your program to turn off a device’s interrupt enable bit when the pro- 
gram servicing the device terminates. Successive calls to .DEVICE are al- 
lowed when you need to link requested tables. When the job is terminated for 
any reason, the list is scanned once. At that point, the monitor disables the 
feature until another .DEVICE call is executed. Thus, background programs 
that are reenterable should include .DEVICE as a part of the reenter code. 

The .DEVICE request is ignored when it is issued by a virtual job running 
under the XM monitor. 

Macro Call: .DEVICE area,addr[, link] 

where: 

area is the address of a two-word EMT argument block 

addr is the address of a list of two-word elements, each composed of a 
one-word address and a one-word value to be put at that ad- 

dress. If addr is 40, any previous list is discarded; in this form, 
the argument LINK must be omitted 

link is an optional argument that, if present, specifies linking of 
tables on successive calls to .DEVICE. If the argument is omit- 
ted, the list referenced in the previous .DEVICE request is re- 
placed by the new list. The argument must be supplied to cause 
linking of lists; however, linked and unlinked list types cannot 
be mixed 

Request format: 

Nonlinking Linking 

RO > area: 14 | 0 RO = area: i4 | 1 
addr addr 
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word. 

Nonlinking Linking 

addr: address addr: 0 

value address 

address value 

value address 

value 

address 

value address 

value 

0 

Errors 

None 

Example 

TITLE DEVICE.MAC 

+ 

a 

“a
> 

‘e
> 

“B
P 

“E
P 

“E
D 

ME
D 

START: 

FINI: 

BUSY: 

AREA: 
LIST: 

BUFFR: 

NOVEC? 

The examrle shows how 

NOTE 

The list referenced by addr must be either in linking or non- 

linking format. The different formats are shown below. Both 

formats must be terminated with a separate, zero-value word. 

Linking format must also have a zero-value word as its first 

»MCALL 

»DEVICE #AREAs&LIST 

sPROTECT #AREAs #300 

BCS RUSY 
3 * 
5 ‘ 
JSR RSyDLil 
»WORD 128. 

-WORD BUFFR 

3 ’ 
eUNPROTECT #AREA? #300 

eEXIT 
»PRINT #NOVEC 

eEXIT 

»BLKW 3 
»WORD 176500 

«WORD 0 

»WORD 0 

>REPT 8: 
*ASCIZ /Hello DLil . 
»ENDR 
»ASCIZ 

»END START 

Programmed Request Description and Examples 

eDEVICE?-EXITy PROTECT» .UNFROTECTs PRINT 

examele in the use of the .BDEVICE reauest. 

~DEVYICE is used to disable interrupts from 

a device uron termination of the program, In this case the device 

is a2 DLit Serial Line Interface. 

$Seture to disable DL11 imterrurets on 
¥+EXIT or “CTC 
Protect the DLil vectors 

sEranch if already rrotected 

Set ur data to transmit over DL1il 

sUse ELil xfer routine (see 
s;Arsuments..eWord count 

sData buffer addr 
sContinue Frocessimde +s 

»INTEN examrle) 

3#,,-e@Ventually to exit Program 

sFrint error messase.res 

then exit 

sEMT Argument block 
sCSR of DL1I1 
sStutf it with ‘0’ 

List terminator 
jDate to send over DLil 
$8 lines of 32 characters... 

Are You There 7?/ 

/?Vector slready rrotected?/ # Error messase text 
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2.16 .DRAST (Device Handler Only) 

30 

The .DRAST macro sets up the interrupt and abort entry points, lowers the 
processor priority, and references a global symbol SINPTR, which contains a 
pointer to the INTEN routine in the resident monitor. This pointer is filled in 
by the bootstrap (for a system device) or at FETCH time (for a data device). 

Macro Call: .DRAST name,pril,abo!] 

where: 

name is the two-character device name 

pri is the priority of the device, and also the priority at which the 
interrupt service code is to execute 

abo is an optional argument that represents the label of an abort 
entry point. If you omit this argument, the macro generates an 
RTS PC instruction at the abort entry point, which is the word 
immediately preceding the interrupt entry point 

Example: 

*+TITLE SP.MAC 

~-
 

SP.MAC - This is an examrle of @ simple, KT-11 device driver to illustrate 
the use of the »URREG, -DRAST,. DRFIN: ,.DREND,. FORK & .QELDF reauests,. 
This driver could be used to outeut to 2 serial ASCII rrinter-terminal 
over s DLi1 Serial Line Interface. To use this driver as an RT-il device 
handlers simply install it vie the INSTALL command €ed. ‘INSTALL SF’). 

Ci
 

e
e
 

en
 T
d 

*MCALL .DREEG,. DRAST, .URFINy. REND: .GELDF» «FORK 

+IIF NOF MMG$T» MMNGST=0 sDefine these in case not 
eITIF NDF ERL$Gs ERLS$G=0 assembled with SYSCND.MAC 
+IIF NOF TIM$IT, TIMNSIT=0 

+lIF NOF SPSVEC> SFSVEC=304 tliefine default vector 
+IIF NDF SPSCSR, SPS$CSR=1746504 *DEfine defsult CSR addr 
+LIF NDF SFSPRI: SPSPRI=4 stlefine default device priority 

IOERR = 1 sHard I/0 error dit definition 
SPSTS = 20000 sDevice Status = Write only 
SPSIZ = 90 sDevice Size = 0 (Char device) 

eQELDF rUse .QELDF to define Q-Elem offsets 
sAmongd others & of interest to us are? 

*G.BLKN = 4 sOffset to Block @ (SPCG@E => Q.BLKN) 
sQ$CSW = -2 sOffset from Q,.BLKN to CSW rointer 
*Q$BUFF = 4 > . , " User buffer ptr 
sQ$SWCNT = 6 7; & . , *" Word count 

»DRBEG SPrSPS$VECrSFSIZ+SPSTS *Besgin driver code with .DRBEG 

S5MACRO expansion issss 
; «WORD <SPEND-SPSTRT> *Size of driver (Chandler) 
; «WORD 0 *Size of device 
; »WORD 20000 *Device status (Write only) 
? +WORD ERLSGt<MMGSTX2>4<TIMSITK4> Default ortions 
sSPSTRTiS ?Redinnins of driver 
; +WORD SFVECt+4 sInterrurt vector 
; »WORD SPINT-~.7°0340 sOffset to Int sve rtne & Friority 
#>SPCQE?;.WORD 0 *Queve element rointers 
*7SPLQE:?,.WORD o 5(Point to 3rd word in element!) 

MOV SPCQEsR4 §R4 => Current Q-Element 
ASL Q$WCNT(R4) jMake word count byte count 
BCC SFERR 7A read from @ write/only device? 
BEQ SPDUN §Zero word count... Just exit 

SPRET? BIS #100,@#SFSCSR sEnable DL-11 interrupt 
RETURN sReturn to monitor 
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3 INTERRUFT SERVICE ROUTINE 

+DRAST SPsSF¢PRI 3;Use .IRAST to define Int Sve Sect. 

SMACKO exransidne ss 

; RTS FC fAdort Entry Point 

SSPINTiiJSR RS,;@SINFTR $Ilo a «INTEN to alert monitor 

; +WORD “CoOSPSEPRI¥TO4028°0340 Sand drop processor Priority 

NOV SFCQE,sKA4 s#R4 => Q-Element 

TST @ESPSCSR rError? 

EMI SPRET sYes...’hang’ until ready 

BIC #100;@4#SF$CSR sDisable interrurts 

»FQRK SFFORK sConmtinue at FORK level 

SPNXT: TSTB @#SPSECSR sIs device ready? 

BFL SFPRET s5No..-890 wait ‘till it is 

MOVE @QS$BUFF(R4) »@#SF4¢CSR+2 FXfer oyvte from buffer to BL-1ii 

INC Q$BUFFCR4) sRumr the buffer rointer 

INC QEWONTCR4) sand the word count (it’s negative!) 

BEQ SFOUN yHranch if done 

BR SFNXT Try to outrut another character 

SPERR$ #IS $#IOERR,s @Q$CSWC(R4) 3Set error bit in CSW 

SFOUN?: +DRFIN SF sUse .DRFIN to return to Monitor 

sMACRO exransiornes. 

; MOV FCrR4 #Celculate FIC addr of current 

; ALT #SPCQE-.+*R4 sQueue element rointer 

; MOV @#54-RS $Put addr of base of RMON in RS 

; JMF @"O270(RS) 3;Jume to handler comrletion in monitor 

SFFORK? .WORD O+070%0 #Fork Queue Element 

»-DRENTD SPF s;Use TRENT to end cade 

MACRO @exPanmsiOtesrs 

S$INFTRI 2. WORD 0 jAddr of .INTEN code im RMON 

s$FKFTRi:3 WORD 0 sAddr of .FORK rrocessor im RMON 

sSFENT == . rEnd of driver 

+ ENT 

2.17  .DRBEG (Device Handler Only) 

The .DRBEG macro sets up the information in block 0 and the first five words 

of the handler. This macro also generates the appropriate global symbols for 

your handler. Before you use .DRBEG, invoke .DRDEF to define xx$CSR, 

xx$VEC, xxDSIZ, and xxSTS (see Section 2.19). 

Macro Call: .DRBEG name 

where: 

name is a two-character device name 

Example: 

Refer to the example for .DRAST. 

2.18 .DRBOT (Device Handler Only) 

The .DRBOT macro sets up the primary driver. A primary driver must be 

added to a standard handler for a data device to create a system device 

handler. The .DRBOT macro invokes the .DREND macro (see Section 2.20) 

to mark the end of the handler so that the primary driver is not loaded into 

memory during normal operations. 
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Macro Call: .DRBOT name,entry,read 

where: 

name is the two-character device name 

entry is the entry point of the software bootstrap routine 

read _ is the entry point of the bootstrap read routine 

The .DRBOT macro puts a pointer to the start of the primary driver into 
location 62 of the handler file. It puts the length (in bytes) of the primary 
driver into location 64. Location 66 of the handler file contains the offset from 
the start of the primary driver to the start of the bootstrap read routine. The 
-DRBOT macro is called before the .DREND macro that you issue. The code 
for the primary driver is placed between the .DRBOT and .DREND calls. 

Example: 

Refer to the RT-11 Software Support Manual for an example showing 
the use of .DRBOT. 

2.19 .DRDEF (Device Handler Only) 

The .DRDEF macro sets up handler parameters, calls the driver macros from 
the library, and defines useful symbols. 

Macro Call: .DRDEF name,code,stat,size,csr,vec 

where: 

name _ is the two-character device name 

code is the numeric code that is the device identifier value for the 
device 

stat is the device status bit pattern. The value for stat may use the 
following symbols: 

FILST$ = io0Go0 SPECL# = 16060 
RONLYS = 40000 HNDLR& = 4o00 
WONLY$ = 20000 SPFUN$ = 2000 

size is the size of the device in 256-word blocks 

csr is the default value for the device’s control and status register 

vec is the default value for the device’s vector 

The .DRDEF macro performs the following operations: 

1. A .MCALL is done for the following macros: .DRAST; .DRBEG; 
-DRBOT; .DREND; .DRFIN; .DRSET; .DRVTB; .FORK; .QELDF. 

2. If the system generation conditionals TIMSIT, MMGST, or ERLSG are 
undefined in your program, they are defined as zero. If time-out support is 
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selected, the .DRDEF macro does a .MCALL for the .TIMIO and 

.CTIMIO macros. 

_ The .QELDF macro is invoked to define symbolic offsets within a queue 

element. 

The symbols listed above are defined for the device status bits. 

. The following symbols are defined: 

SHARD ERROR BIT IN THE CSW 

sEND OF FILE BIT IN THE CSW 
HDERR¢=1 

EQFS=20000 

. The symbol xxDSIZ is set to the value specified in size. 

The symbol xx$COD is set to the specified device identifier code. 

. The symbol xxSTS is set to the value of the device identifier code plus the 

status bits. 

_ If the symbol xx$CSR is not defined, it is set to the default csr value. 

10. 

11. 

If the symbol xx$VEC is not defined, it is set to the default vector value. 

The symbols xx$CSR and xx$VEC are made global. 

You should invoke the .DRDEF macro near the beginning of your handler, 

after all handler specific conditionals are defined. 

Example: 

Refer to the RT-11 Software Support Manual for an example showing 

the use of .DRDEF. ’ 

2.20 .DREND (Device Handler Only) 

The .DREND macro generates the termination table for the termination sec- 

tion of the device handler. 

Macro Call: REND name 

where: 

name is the two-character device name 

The generation of the termination table, dependent upon certain conditions, 

is as follows: 

Label Addresses 

SRLPTR: WORD 0 ($RELOC) 

SMPPTR: WORD 0 ($MPPHY) 

SGTRYT: WORD O ($GETBYT) 

SPTBYT: WORD 0O (S$PUTBYT) 

SPTWRD: WORD O ($PUTWRD) 

SELPTR: WORD 0 ($ERLOG) 
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Label Addresses 

$TIMIT: -WORD 0 ($TIMIO) 
SINPTR: WORD 0 (SINTEN) 
$SFKPTR: WORD 0 ($FORK) 

The generation of the labels depends upon the special features chosen during 
the system generation process. All the pointers in the termination section are 
initialized when the handler is loaded into memory with the .FETCH request. 
If the device handler is a system device, the pointers are initialized at boot 
time with the addresses shown in the address column. The addresses are 
located within the monitor. The first five addresses are the locations of 
subroutines in the resident monitor that are available to device handlers in an 
extended memory environment. Device I/O time-out service is provided by 
STIMIO and error logging is provided by $ERLOG. The $INPTR and 
$FKPTR labels are always filled in by a .FETCH or LOAD command. 

Example: 

Refer to the example for .DRAST. 

2.21 .DRFIN (Device Handler Only) 

The .DRFIN macro generates the instructions for the jump back to the moni- 
tor at the end of the handler I/O completion section. The macro makes the 
pointer to the current queue element a global symbol, and it generates posi- 
tion-independent code for the jump to the monitor. When control passes to 
the monitor after the jump, the monitor releases the current queue element. 

Macro Call: .DRFIN name 

where: 

name is the two-character device name 

Example: 

Refer to the example for .DRAST. 

2.22 .DRSET (Device Handler Only) 

2-34 

The .DRSET macro sets up the option table for the SET command in block 0 
of the device handler file. The option table consists of a series of four-word 
entries, one entry per option. Use this macro once for each SET option that is 
used. When used a number of times, the macro calls must appear one after 
another. 

Macro Call: .DRSET option,val,rtn[,mode] 

where: 

option is the name of the SET option, such as WIDTH or CR. The 
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name can be up to six alphanumeric characters long and 

should not contain any embedded spaces or tabs 

val is a parameter that is passed to the routine in Register R3. It 

can be a numeric constant, such as minimum column width, 

or an entire instruction that is substituted for an existing one 

in block 1 of the handler. It must not be a zero. 

rtn is the name of the routine that modifies the code in block 1 of 

the handler. The routine must follow the option table in block 

zero and must not go above address 776 

mode __ is an optional argument to indicate the type of SET parame- 

ter. A NO indicates that a NO prefix is valid for the option. 

NUM indicates that a decimal numeric value is required. 

OCT indicates that an octal numeric value is required. Omit- 

ting this argument indicates that the option takes neither a 

NO prefix nor a numeric argument 

The .DRSET macro does an .ASECT and sets the location counter to 400 for 

the start of the table. The macro also generates a zero word for the end of the 

table and leaves the location counter there. Thus routines to modify codes are 

placed immediately after the .DRSET calls in the handler, and their location 

in block zero of the handler file is made certain. 

Example: 

Refer to the RT-11 Software Support Manual for an example of 

.DRSET. 

2.23 .DRVTB (Device Handler Only) 

The .DRVTB macro sets up a table of three-word entries for each vector of a 

multi-vector device. The table entries contain the vector location, interrupt 

entry point, and processor status word. You must use this macro once for each 

device vector. The .DRVTB macros must be placed consecutively in the de- 

vice handler between the .DRBEG macro and the .DREND macro. They must 

not interfere with the flow of control within the handler. 

Macro Call: .DRVTB name,vec,int!,ps] 

where: 

name is the two-character device name. This argument must be 

blank except for the first-time use of .DRVTB. 

vec is the location of the vector, and must be between 0 and 474 

int is the symbolic name of the interrupt handling routine. It must 

appear elsewhere in the handler code. It generally takes the 

form ddINT, where dd represents the two-character device 

name 
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ps is an optional value that specifies the low-order four bits of the 
new Processor Status Word in the interrupt vector. This argu- 
ment defaults to zero if omitted. The priority bits of the PSW 
are set to 7 even if you omit this argument 

Example: 

Refer to the RT-11 Software Support Manual for an example of 
.DRVTB. 

2.24 .DSTATUS 

bo
 -36 

This .DSTATUS request obtains information about a particular device. 

Macro Call: .DSTATUS retspc,dnam 

where: 

retspc __is the address of a four-word block that stores the status infor- 
mation 

dnam is the address of a word containing the Radix-50 device name 

-DSTATUS looks for the device specified by dnam and, if successful, returns 
four words of status starting at the address specified by retspc. The four words 
returned are as follows: 

Word 1 Status Word 

Bits 0-7: The low-order byte contains a number that identifies the 
device in the system. The values are currently defined in 
octal as follows: 

0 = RKO5 Disk 

1 = TC11 DECtape 

2 = Reserved 

3 = Line Printer 

4 = Console Terminal or Batch Handler 

5 = RLO1/RLO2 Disk 

6 = RX02 Diskette 

7 = PC11 High-speed Paper Tape Reader and Punch 
10 = Reserved 

11 = TU10 Magtape 

12 = RF11 Disk 

13 = TA11 Cassette 

14 = Card Reader (CR11,CM11) 
id = Reserved 

16 = RJS03/RJS04 Fixed-head Disk 
17 = Reserved 

20 = TJU16 Magtape 

21 = RP02/RP03 Disk 

22 = RX0O1 Diskette 

23 = RKO6/RK07 Disk 

II 
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24 = Reserved 

25 = Null Handler 

26-30 = Reserved (DECnet) 

31-33 = Reserved (CTS-300,LQ,LR,LS) 

34 = TU58 DECtape II 
35 = TS11 Magtape 

36 = PDT-11/130 

37 = PDT-11/150 

40 = Reserved 

41 = Serial Line Printer Handler (LS) 
REN. 

Bit 10: 1= Handler accepts .SPFUN requests (for example, MT, 

CT, DX) 
0= No .SPFUN requests accepted 

Bit 11: 1= Enter handler abort entry every time a job is aborted 

0= Handler abort entry taken only if there is an active 

queue element belonging to aborted job 

Bit 12: 1= Non RT-11 directory-structured device (magtape, cas- 

sette) 

Bit 13: 1= Write-only device (line printer, serial line printer) 

Bit 14: 1= Read-only device (card reader, paper tape reader) 

Bit 15: = Random-access device (disk, DECtape) 

0= Sequential-access device (line printer, paper tape, card 

reader, magtape, cassette, terminal) 

Word 2. Handler Size 

The size of the device handler in bytes. 

Word 3 Load Address +6 
Non-zero implies the handler is now in memory: zero implies that it 

must be fetched before it can be used. The address returned is the load 

address of the handler +6. 

Word 4. Device Size 
The size of the device (in 256-word blocks) for block-replaceable de- 

vices; 0 for sequential-access devices. The last block on the device is the 

device size -1. 

The device name can be a user-assigned name. .DSTATUS information is 

extracted from the device handler. Therefore, this request requires the han- 

dler for the device to be present on the system device and installed on the 

system. 

Errors: 

Code Explanation 

0 Device not found in tables. 
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Example: 

»TITLE OSTAT.MAC 

+ 

»*DSTATUS - This is an example in the use of the ,DSTATUS request. 

The examrle uses the “srecisel* mode of CSI to get an inrut 
srecification from the console terminal: then uses the .DISTATUS 
request to determine if the outrut device’s handler is loaded} 

if noty a .FETCH reauest is issued to load the handler into 

memory. Finally a .,DELETE reauest is issued to delete the srecified 
file. 

“a
> 
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Eh
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Se
m 

ee
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*+MCALL .DSTATUS:. PRINT: .EXITs.FETCHs .CSISFC>. DELETE 

START: .CSISPC #O0UTSPys#NEFEXT Use .CSISFC to set outrut srec 

sUSTAT #STAT? #0UTSF #Check on the outrut device 
#(CSISPC catches illessli devices!) 

TST STAT+4 sSee if the device is resident 

BNE 2% Branch if aeliready loaded 
*+FETCH #HANLOD+#INSFEC 3I1t’s not loaded...bring it into memars 

BCC 2$ Branch if successful 
»PRINT #FEFAIL Fetch failed...rprint error message 

eEXIT sthen exit Frodram 

23 *TELETE #AREA:#0;s8INSFEC + Now delete the file 
BCC cS } sRranch if successful 

*+FRINT #NOFIL #Print error message 

BR START #The tre asain 

38? «PRINT #FILDEL sAcknowledge successful deletion 

+EXIT sthen exit Frodram 

AREA? + BLKW 2 sEMT Ardument block 

STAT? »BLKW 4 #Block for status 

TEFEXT? WORD 0207070 sNo default extensions 

FEFAIL? .ASCIZ /?,.FETCH Failed?/ #Fetch fPsiled message 
NOFIL? *ASTIZ /?File Not Found?t/ #File not found 

FILDEL: ,ASCIZ /!File Deleted!/ iTelete acknowledgement 

»EVEN Fix boundary 

OUTSF = sOuteut srec goes here 
INSPEC = .436 tjIneut srec is here 

HANLOD = +39, Handler loaded here (if necessary) 

+END START 

2.25 .ELAW (XM Only) 

The .KLAW request eliminates a virtual address window. An implied unmap- 

ping of the window occurs when its definition block is eliminated. 

Macro Call: .ELAW areal,addr] 

where: 

area is the address of a two-word EMT argument block 

addr_ is the address of the window definition block for the window to 

be eliminated 

Request Format: 

RO > area: 36 | 3 
addr 
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Errors: 

Code Explanation 

3 An invalid window identifier was specified. 

Example: 

Refer to the example for the .CRAW request. 

2.26 .ELRG (XM Only) 
The .ELRG request directs the monitor to eliminate a dynamic region in 

physical memory and return it to the free list where it can be used by other 

jobs. 

Macro Call: .ELRG area [,addr] 

where: 

area is the address of a two-word EMT argument block 

addr_ is the address of the region definition block for the region to be 

eliminated. Windows mapped to this region are unmapped. The 

static region cannot be eliminated 

Request Format: 

RO = area: 36 | 1 
addr 

Errors: 

Code Explanation 

2 An invalid region identifier was specified. 

Example: 

Refer to the example for the .CRAW request. 

The .ENTER request allocates space on the specified device and creates a 

tentative entry in the directory for the named file. The channel number speci- 

fied is associated with the file. 

Macro Call: .ENTER area,chan,dblk,len,seqnum 

where: 

area is the address of a four-word EMT argument block 

chan is a channel number in the range 0-377 (octal) 
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dblk is the address of a four-word Radix-50 descriptor of the file to 

be operated upon 

len is the file size specification. If the argument is omitted, it is 

not set to 0 in area. The 0 must be specified to accomplish 

this. If an argument is left blank, the corresponding location 

in area is assumed to be set 

The value of this argument determines the file length alloca- 

tion as follows: 

0 either half the largest empty entry or the entire second- 

largest empty entry, whichever is larger. (A maximum 

size for nonspecific .ENTER requests can be patched in 

the monitor by changing resident monitor offset 314.) 

m a file of m blocks. The size, m, can exceed the maximum 

mentioned above. 

~1 the largest empty entry on the device. 

seqnum is a file number for magtape or cassette. Programming for 

specific devices such as magtape or cassettes is discussed in 

detail in Chapter 10 of the RT-11 Software Support Manual. 
For cassette operation, if this argument is blank, a value of 0 
is assumed. 

For magtape, segnum describes a file sequence number. The 

action taken depends on whether the file name is given or is 

null. The sequence number can have the following values: 

O Rewind the magtape and space forward until the file 

name is found or until logical end-of-tape is detected. If 

the file name is found, an error is generated. If the file 

name is not found, then enter file. If the file name is a 

null, a non-file-structured lookup is done (tape is 

rewound). 

n Position magtape at file sequence number n if n is 

greater than zero and the file name is not null. 

-1 Space to the logical end-of-tape and enter file 

-2 Rewind the magtape and space forward until the file 

name is found, or until logical end-of-tape is detected. 

The magtape is now positioned correctly. A new logical 
end-of-tape is implied. 

Request Format: 

RO = area: 2; chan 
dblk 

len 

seqnum 

On return from this call, RO contains the size of the area actually allocated for 
use. 
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The file created with an ENTER request is not a permanent file until a 

.CLOSE request is given on that channel. Thus, the newly created file is not 

available to LOOKUP, and the channel cannot be used by SAVESTATUS 

requests. However, it is possible to read data that has just been written into 

the file by referencing the appropriate block number. When the .CLOSE to 

the channel is given, any existing permanent unprotected file of the same 

name on the same device is deleted and the new file becomes permanent. 

Although space is allocated to a file during the ENTER operation, the actual 

length of the file is determined when .CLOSE is requested. 

Each job can have up to 256 files open on the system at any time. If required, 

all 256 can be opened for output with the .ENTER function. 

When an .ENTER request is made, the device handler must be in memory. 

Thus, a .FETCH should normally be executed before an .ENTER can be 

done. 

Notes: 

When using the zero-length feature of ENTER, keep in mind that the space 

allocated is less than the largest empty space. This can have an important 

effect in transferring files between devices (particularly DECtape and disk- 

ette) that have a relatively small capacity. For example, transferring a 200- 

block file to a DECtape, on which the largest available empty space is 300 

blocks, does not work with a zero-length .ENTER. Since the .ENTER allo- 

cates half the largest space, only 150 blocks are really allocated and an output 

error occurs during the transfer. When transferring from A to B, with the 

length of A unknown, do a .LLOOKUP first. This request returns the length so 

that value can be used to do a fixed-length ENTER. Ifa specific length of 200 

(or more) is requested, the transfer proceeds without error. The .ENTER 

request generates hard errors when problems are encountered during directory 

operations. These errors can be detected after the operation with the .SERR 

request. 

Errors: 

Code Explanation 

0 Channel is in use. 

1 In a fixed-length request, no space greater than or equal to m 

was found; or in a nonspecific request, the device or the direc- 

tory was found to be fuil. 

3 A file by that name already exists and is protected. A new file 

was not opened. 

Example: 

TITLE ENTER «MAC 

i+ 

+ J ENTER - This is an example in the use of the «ENTER reauest. 

$ The examele makes 3 cory of the file ‘TECO.SAV’ on device DK? 
. j- 
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*MCALL LOOKUP: . ENTER: .WRITW,s.READWs»CLOSE 
*MCALL) «PRINT» EXIT 

START? .LOOKUF #AREAr#O,#TECO #Lookur file TECO.SAV 
BCS o¢ #Eranch if not there! 
MOV ROrRS sCory size of file to R3 
*ENTER #AREAs #1 s4#TFILE SRS 7Enter a new file of same size 
BCS &$ sRranch if failed 
CLR BLK sInitialize block # to zero 

13? »READW #AREAs#O,#BUFFR,#256.2BLK $Read a block 
BCC 2$ sRranch if successful 
FSTE @G#ERREYT sWas error EOF? 

BEQ 3$ Branch if ves 

MOV #RERRs RO sHard read error message to RO 
BR 7$ sBranch to print message 

2%? *+WRITW AREA: $1,#BUFFR:@256.*BLK #Write a block 
INC BLK sBumPe block # (doesn’t affect C bit) 
BCC 1$ *Branch if write was ok 
MOY FWERR>RO §RO => Write error message 
BR 7$ #Rranch to print messade 

3$i «CLOSE #1 sMake new file rermanent 
MOY #DONEsRO #RO => Done message 
ER 73 Branch to rrint message 

S83 MOY #NOFIL + RO s;RO => File not found messade 
BR 7% Branch to print it 

4$} MOV #NOENT>RO sRO => Enter Failed message 
73 »PRINT sPrint message on console terminal 

+EXIT the exit program 

AREA; »WORD ie) FEMT Argument block 
BLK »WORT 02709079 , 

BUFFRS .BLKW 256, 31/0 Buffer 
TECO: +RADSO /DK/ s#File descrirtors.., 

*RADSO /TECO/ 

»RATSO /SAU/ 

TFILE$ *RADSO /DK/ 

*RADSO /OLIRTEC/ 

»RADSO /SAV/ 

NOFIL? .ASCIZ /?File not found?/ sMessesce texters 
NOENT? *ASCIZ /F.ENTER Failed?/ 

WERR: *ASCIZ /7Write Error? 

RERR? +sASCIZ /?Read Error?/ 

DONE? *ASCIZ /TECO Cory Comrplete/ 

»END START 

2.28 .EXIT 

2-42 

The .EXIT request causes the user program to terminate. When used from a 
background job under the FB monitor or XM monitor, or in SJ, .EXIT causes 
KMON to run in the background area. All outstanding mark time requests 
are canceled. Any I/O reguests and/or completion routines pending for that 
job are allowed to complete. If part of the background job resides where 
KMON and USR are to be read, the user job is written onto the system swap 
blocks (the file SWAP.SYS). KMON and USR are then loaded and control 
goes to KMON in the background area. If RO = 0 when the .EXIT is done, an 
implicit .HRESET is executed when KMON is entered, disabling the subse- 
quent use of REENTER, START, or CLOSE. 

The .EXIT request allows a user program to pass command lines to KMON in 
the chain information area (locations 500-7777 [octal]) for execution after the 
job exits. This is performed under the following conditions: 

1. The word (not byte) location 510 must contain the total number of bytes 
of command lines to be passed to KMON. 
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2. 

3. 

The command lines are stored beginning at location 512. The lines must 

be .ASCIZ strings with no embedded carriage return or line feed. For 

example: 

1=O15 

»*WORD B-A 

A: *+ASCIZ2 /COPY A.MAC B.MAC/ 

»-ASCI?F /DELETE A. MACS 

B: 

The user program must set bit 11 in the Job Status Word immediately 

before doing an .EXIT, which must be issued with RO = 0. 

When the .EXIT request is used to pass command lines to KMON, the follow- 

ing restrictions are in effect: 

1. If the feature is used by a program that is invoked through an indirect file, 

the indirect file context is aborted before executing the supplied command 

lines. Any unexecuted lines in the indirect file are never executed. 

An indirect file can be invoked, using the steps described above, only if a 

single line containing the indirect file specification is passed to KMON. 

Attempts to pass multiple indirect files or combinations of indirect com- 
mand files and other KMON commands yield incorrect results. An indi- 

rect file must be the last item on a KMON command line. 

The .EXIT request also resets any .CDFN and .QSET calls that were done 

and executes an .UNLOCK if a .LOCK has been done. Thus, the .CLOSE 

command from the keyboard monitor does not operate for programs that 

perform .CDFN requests. 

An attempt to use a EXIT from a completion routine aborts the running job. 

NOTE 

You must make sure that the data being passed to KMON is 

not destroyed during the .EXIT request. Extreme care should 

be exercised so that the user stack does not overwrite this data 

area. If the user passes command lines to KMON, the stack 

pointer should be reset to 1000(octal) before an exit is made. 

Macro Call: .EXIT 

Errors: 

None. 

Example: 

5+ 
+TITLE EXIT.MAC 

§ -EXIT - This is ar example rn the use of the .EXIT reauest. 

¢’ The examele demonstrates how a command line may be rassed to 

# Keyboard Monitor after Job execution is starred, 
t—- ¥ 

CHNIF$ 
JS 

»MCALL .EXIT 

4000 sChain bit in JSW 

44 *J5SW location 
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START: MOV #5107R0 s#RO => Communication ares 

MOV #CMDSTRsR1 sR1 => Command string 

MOV START, SF #Make sure that the stack is 

snot in the communication area...» 

10$3 NOV CRL) +7 (R074 ;Cory command string 

CMF Ri» #CMDEND sTlone? 

BLO 10% *Branch if mot 

RIS #CHNIF S$: @#J5SW sSet the ‘chain" bit to alert KMON that 

sthere’s 3 command in the communication area 

CLR RO #KRO must be zero ! 

EXIT sExit the Frosram 

CMDSTR: .WORD CMDEND-CMDSTR 
*ASCIZ "DIRECT/FULL *+HAC" 

CMDEND: 
+EVEN 
*END START 

2.29 .FETCH/.RELEAS 

2-44 

The .FETCH request loads device handlers into memory from the system 
device. 

Macro Call: .FETCH addr,dnam 

where: 

addr is the address where the device handler is to be loaded 

dnam is the pointer to the Radix—50 device name 

The storage address for the device handler is passed on the stack. When the 

-FETCH is complete, RO points to the first available location above the han- 

dler. If the handler is already in memory, RO contains the same value that was 

initially specified in the argument addr. If the argument on the stack is less 

than 400(octal), it is assumed that a handler .RELEAS is being done. 

(.RELEAS does not dismiss a handler that was LOADed from the KMON; an 

UNLOAD must be done.) After a .RELEAS, a .FETCH must be issued in 
order to use the device again. 

Several requests require a device handler to be in memory for successful 
operation. These include: 

.CLOSE -READC -.READ 
LOOKUP WRITC WRITE 
-ENTER -READW SPFUN 
RENAME .WRITW .DELETE 

To use device handlers under the XM monitor, load them into memory 

through the keyboard monitor LOAD command. Also, when running under 

the foreground/background monitor, handlers for the foreground program or a 

system job must be loaded with the LOAD command before execution. 

NOTE 

I/O operations cannot be executed on devices unless the han- 

dler for that device is in memory. 
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Errors: 

Code Explanation 

0 The device name specified is not installed in the system, or 

there is no handler for that device in the system. 

Example: 

»TITLE FETCH. MAC 

+
 

+FETCH - This is an example in the use af the «FETCH request. 
The examele uses the “srecial" mode of CSI to get an inrut 
specification from the console terminalis then uses the .f5ST 

reauest to determine if the outreut device’s handler is loaded 

if nots a .FETCH reauest is issued to load the handler into 

memory, Finally a .DELETE reauest is issued to delete the srecified 

file. 
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»MCALL) .DSTATUS:.FRINT:s -EXIT+.FETCHy .CSISFCs. DELETE 

START? -CSISFC #OUTSF,#DEFEXT Use .CSISPC to get outrut srec 

-OSTAT #STATs#0UTSP s>Check om the outrut device 
S(CSISFC catches illesal devices!) 

TST STATT4 *See if the device is resident 

BNE 2% *Branch if already loaded 

FETCH #HANLOD:#INSFEC #It’s not loaded...,bring it into memory 

BCC 2% Branch if successful 

»PRINT #FEFAIL #Fetch failed...rrint error message 
»+EXIT sthen exit Fraogram 

2%t ATELETE #AREA:#0,s#INSFEC + Now delete the file 

ECC 3 Branch if successful 
»PRINT #NOFIL ?Frint error messade 

BR START sThe try asain 

3S? PRINT #FILDEL Acknowledge successful deletion 
eEXIT sthen exit Frodram 

AREA: »BLKW 2 sEMNT Arsdument block 
STAT? +» BLKW 4 Block for status 

DEFEXT? .WORD Or070%0 sNo default extensions 

FEFAIL! -ASCIZ /?.FETCH Failed?/ sFetch failed messasde 

NOFIL?: »sASCIZ /?PFile Not FOund?/ sFile not found 

FILNEL!: .ASCIZ /!File Deleted! / stielete acknowledgement 

»EVEN sfix boundary 

QUTSP = 4 7Qutrut spec ages here 

INSFEC = .+36 sjIneut srec is here 

HANLOX = .+3%, Handler loaded here (Cif mecessary) 

+END START 

The .RELEAS request notifies the monitor that a fetched device handler is no 

longer needed. The .RELEAS is ignored if the handler is (1) the system 

device, (2) not currently resident, (3) resident because of a LOAD command 

to the keyboard monitor. .RELEAS from the foreground or system job under 

the FB monitor or from any job under the XM monitor is always ignored, 

since the foreground job in a FB environment and all jobs in an extended 

memory environment can only use handlers that have been loaded by the 

LOAD command. 

Macro Call: .RELEAS dnam 

where: 

dnam is the address of the Radix—50 device name 
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Errors: 

Code Explanation 

0 Device name is invalid. 

Example: 

+ TITLE RELEAS.MAC 

jin this examples the DECtare handler (DT) is loaded inta memory s 
jused+ then released. If the system device is DECtape: the handler is 
jalways residents and .FETCH will return HSPACE in Ro, 

»*MCALL »>FETCH:,.RELEAS,., EXIT 

START: »FETCH #HSPACE +#DTNAME tLoad DT handler 

BCs FERR Not available 

5 Use handler 

»*RELEAS #DTNAME iMark OT ne longer in 

memory 

BR START 

FERR: HALT ‘OT not available 

DINAME: .RADSO ‘DT # ?Name for OT handler 

HSPACE: Beginning of handler 

tarea 

» END START 

2.30 .FORK (Device Handler and Interrupt Service Routine Only) 

The .FORK call is used when access to a shared resource must be serialized or 
when a lengthy but non-time-critical section of code must be executed. 
-FORK issues a subroutine call to the monitor and does not use an EMT 
instruction request. 

Macro call: .FORK fkblk 

where: 

fkblk is a four-word block of memory allocated within the driver 

Errors: 

None. 

The .FORK macro expands as follows: 

FORK fkblk 
JSR %5,@$FKPTR 
-WORD fkblk-. 

The .FORK call must be preceded by an .INTEN call, and the address of a 
four-word block must be supplied with the request. Your program must not 
have left any information on the stack between the .INTEN and the FORK: 
call. The contents of registers R4 and R5 are preserved through the call, and 
on return registers RO-R3 are available for use. 
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If you are using a .FORK call from a device handler, it is assumed that you 

are also using the other macros (.QELDF, .DRBEG, .DRAST, .DRFIN, and 
\ 

-DREND) provided for handlers. 

The .DREND macro allocates a word for $FKPTR. This word is filled in at 

bootstrap time for a system device or at LOAD or .FETCH time for a non- 

system device. 

If you want to use the FORK macro in an in-line interrupt service routine 

rather than in a device handler, you must set up $F KPTR. The recommended 
ao tn aa +h 2c nn 

way tO GO tnis iS a5 follows: 

MOY fe5d.k4 

ADD 4oetRai-kd 

MOY RASSFRPTR Set up Pointer 

+ 

+ 

+ 

$#FKPTR «WORD Q 

Once the pointer is set up, use the macro in the usual way as follows: 

FORK fkblk 

This method permits you to preserve both R4 and Rd across the fork. 

The .FORK request is linked into a queue and serviced on a first-in first-out 

basis. On return to the driver or interrupt service routine following the call, 

the interrupt has been dismissed and the processor is executing at priority 0. 

Therefore, the .FORK request must not be used where it can be reentered 

using the same fork block by another interrupt. It also should not be used with 

devices that have continous interrupts that cannot be disabled. The RT-11 

Software Support Manual gives additional information on the .FORK 

request. 

Notes: 

For use within a user interrupt service routine, monitor fixed offset 402 

(FORK) contains the offset from the start of the resident monitor to the 

FORK request processor. A .FORK can be done by computing the address of 

the .FORK request processor and using a subroutine instruction. (Under the 

XM monitor, only privileged jobs can contain user interrupt service routines.) 

For example: 

MOY @#5d.Ra4 'GET BASE OF RMON 
ADD 402(R4);R4 s0OFFSET TO FORK PROCESSOR 

JSR RS +@R4 sCALL FORK PROCESS 

»> WORD BLOCK -. sFORK BLOCK 

This method destroys the contents of R4. 

Example: 

Refer to the example following the description of .DRAST. 
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2.31 .GMCX (XM Only) 
The .GMCX request returns the mapping status of a specified window. Status 
is returned in the window definition block and can be used in a subsequent 
mapping operation. Since the .CRAW request permits combined window cre- 
ation and mapping operations, entire windows can be changed by modifying 
certain fields of the window definition block. 

The .GMCX request modifies the following fields of the window definition 
block: 

W.NAPR base page address register of the window 

W.NBAS _ window virtual address 

W.NSIZ window size in 32-word blocks 

W.RID region identifier 

If the window whose status is requested is mapped to a region, the .GMCX 
request loads the following additional fields in the window definition block: 

W.NOFF _ offset value into the region. 

W.NLEN length of the mapped window 

W.NSTS | state of the WS.MAP bit is set to 1 in the window status 
word. 

Otherwise, these locations are zeroed. 

Macro Call: .GMCX areal,addr] 

where: 

area is the address of a two-word EMT argument block 

addr _ is the address of the window definition block where the specified 
window’s status is returned 

Request Format: 

RO = area: 36 | 6 
addr 

Errors: 

Code Explanation 

3 An illegal window identifier was specified. 

Example: 

Refer to the example for the .CRAW request. 
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2.32 .GTIM 

.GTIM allows user programs to access the current time of day. The time is 

returned in two words and given in terms of clock ticks past midnight. 

Macro Call: .GTIM area,addr 

where: 

area is the address of a two-word EMT argument block 

addr is the address of the two-word area where the time is to be 

returned 

Request Format: 

RO = area: 21 | 0 
addr 

The high-order time is returned in the first word, the low-order time in the 

second word. Your program must account for the conversion from clock ticks 

to hours, minutes, and seconds. 

The basic clock frequency (50 or 60 Hz) can be determined from the configura- 

tion word in the monitor (offset 300 relative to the start of the resident moni- 

tor). In the FB monitor, the time of day is automatically reset after 24:00, 

when a .GTIM request is done and the date is changed if necessary. In the SJ 

monitor, the time of day is not reset. The month is not automatically updated 

in either monitor. (Proper month and year rollover is a special feature that 

you enable through the system generation process.) 

The default clock rate is 60 cycles, that is, 60 ticks per second. Consult the 

RT-11 Installation and System Generation Guide if conversion to a 50-cycle 

rate is necessary. 

Because day rollover is done only through a .GTIM request, make sure that 

your program receives the correct time and day by issuing a .GTIM request 

before using the .DATE request. Nearly all RT-11 system utility programs 

issue a .GTIM request to make sure that rollover occurs daily. If you do not 

use a system utility program regularly, issue a .GTIM request at least once 

during a 24-hour period. 

NOTE 

There are also several SYSLIB routines that perform time con- 

version (see Chapter 3). They are CVTTIM, TIMASC, TIME, 

and SECNDS. 

Errors: 

++ 

3; .GTIM - This is an example im the use of the .GTIM reauest. 

3; This example is a subroutine that can be assembled serarately 

’ and linked with @ user pProdream, 
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sGLOBL $RIVTKy$NIVSO 
sMCALL «= .GTIM 

TIME3? MOV #TICKS> Ril #R1 froints to where to veut time 
+GTIM #AREArR1 #Get ticks since midnight via .GTIM 
MOV (RL) +2R0 *RO = lo order time 

MOV @RIsRi gR1l = ni order time 
CALL $UIVTK #Call SYSLIE 32 bit divide by clk frea 
NOY R3rRS Save ticks (thes don’t byte!) 
SWAB ORS sFut them in hi byte 
CALL $hIVSo 7Call SYSLIE divide by 60. routine 
RISE R3sR5 #Fut seconds in lo byte 
CALL $DIVSO rDivide by 60. ance again 
MOV R39R4 rFut minutes in R4 
SWAE R4 iMove them to Ai byte 
RISE Risk4 PFut hours in lo byte 
RETURN rand return 

AREA + RBLKW 2 *EMT ardument area 
TICKS: .WORD Or0 iTicks since midnight returned here 

+END TIME 

The .GTJB request returns information about a job in the system. 

Macro Call: .GTJB area,addri,jobblk] 

where: 

area is the address of a three-word EMT argument block 

addr is the address of an eight-word or twelve-word block into which 
the parameters are passed. The values returned are: 

Word 1 Job Number = priority level *2 (background job is 
0; system jobs are 2, 4, 6, 10, 12, 14; and foreground 

job is 16 in system job monitors; background job is 0 
and foreground job is 2 in FB and XM monitors; job 
number is 0 in a SJ monitor) 

2 High-memory limit of job partition (last location 
plus 2} 

3 Low-memory limit of job partition (first location) 
4 Pointer to I/O channel space 
5 Address of job’s impure area in FB and XM moni- 

tors 

6 Low byte: unit number of job’s console terminal 
(used only with multi-terminal option; 0 when 
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CALLING SEQUENCE: 

INFUT? 

OUTFUT? 

ERRORS: 

CALL TIME 

Minutes in hi byte / hours in lo bute R4 = 

RS = Ticks im hi bete / seconds in lo bute 

Cin that order for esse of removal !) 

none Fossible 

NOTE? This example calls SYSLIB functions ‘$DIVTK’ & ‘$IIITVé0’



multi-terminal feature is not used) 

High byte: reserved for future use 

Virtual high limit for a job created with the linker 
/V option (XM only; 0 when XM monitor or if /V 

option is not used) 

8-9 Reserved for future use 

10-12 ASCII logical job name (system job monitors only; 

contains zeroes for non-system jobs in FB and XM, 

not defined in SJ) 

~
]
 

ea ett AC 
OFree-WoTrdld AS +92 aw) - WI 

data is being requested 

Word 4 of addr, which describes where the I/O channel words begin, normally 

indicates an address within the job’s impure area. However, when a .CDFN is 

executed, the start of the I/O channel area changes to the user-specified area. 

If the jobblk argument to the .GTJB request is between 0 and 16 when the 

status of a job is requested, it is interpreted as a job number. If the jobblk 

argument is ‘MR’, or equals -1, information about the current job is returned. 

If the jobblk argument is omitted, or equals -3 (a VO3B-compatible parameter 

block), only eight words of information (corresponding to words 1-8 of addr) 

are returned. 

In an F/B environment without the system job feature, you can get another 

job’s status only by specifying its job number (0 or 2). 

Request Format: 

RO = area: 20 | 0 
addr 

jobblk 

Errors: 

Code Explanation 

0 No such job currently running. 

Example: 

»TITLE GTJB.MAC 

+ 

+GTJB - This is am examrle im the use of the .GTJB reauest. The 

examrle issues the request to determine if there is an active 
Foreground Job in the system. 

ee
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»MCALL .GTJBs. PRINT: .EXIT 

START: +GTJIB #LISTs#JOBARG sFind out if FG is active 

BCS i$ No active FG Job 

sPRINT #FGACT sAnmounce that FG is active 
EXIT Then exit rrogram 

1$; *sPRINT #NOFG sAnnmounce that there’s nao FG Job 
+EXIT jThen exit rrogram 

LIST? +BLKW 2 EMT Arsument block 
JOBARG:? .BLKW 8. ¥Joh earameters rassed hack here 
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FGACT?: *-ASCIZ /! FG is active !/ s;FG active message 
NOFG: sASCIZ /7 No FG Job T/ jNo FG message 

»EVEN 

«END START 

2.34 .GTLIN 

The .GTLIN request collects a line of input from either the console terminal 

or an indirect command file, if one is active. This request is similar to 

.CSIGEN and .CSISPC in that it requires the USR, but no format checking is 

done on the input line. Normally, .GTLIN collects a line of input from the 

console terminal and returns it in the buffer specified by you. However, if 

there is an indirect command file active, .GTLIN collects the line of input 

from the indirect command file just as though it were coming from the 

terminal. 

When bit 3 of the Job Status word is set, the .GTLIN request collects a line 

from the terminal if there is no line available in the current indirect command 

file. When bit 14 of the Job Status Word is set, the .GTLIN request passes 

lower-case letters. 

An optional prompt string argument (similar to the CSI asterisk) allows your 

program to query for input at the terminal. The prompt string argument is an 

ASCIZ character string in the same format as that used by the .PRINT 

~ request. If input is from an indirect command file and the SET TT QUIET 

option is in effect, this prompt is suppressed. If SET TT QUIET is not in 

effect, the prompt is printed before the line is collected, regardless of whether 

the input comes from the terminal or an indirect file. The prompt appears 

only once. It is not reissued if an input line is-canceled from the terminal by 

CTRL/U or multiple DELETE characters. 

If your program requires a nonstandard command format, such as the user 

identification code (UIC) specification for FILEX, you can use the .GTLIN 

request to accept the command string input line. .GTLIN tracks indirect 

command files and your program can do a pre-pass of the input line to remove 

the nonstandard syntax before passing the edited line to .CSIGEN or 

CSISPC. 

NOTE 

In an F/B environment, .GTLIN performs a temporary implicit 

unlock while the line is being read from the console. 

Macro Call: .GTLIN linbufl,prompt] 

where: 

linbuf is the address of the buffer to receive the input line. This area 

must be 81 bytes in length. The input line is stored in this 

area and is terminated with a zero byte instead of 

(octal 15 and 12) 
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prompt is an optional argument and is the address of a prompt string 

to be printed on the console terminal. The prompt string has 

the same format as the argument of a .PRINT request. Usu- 

ally, the prompt string ends with an octal 200 byte to sup- 

press printing the carriage return/line feed at the end of the 

prompt 

NOTE 

The only requests that can take their input from an indirect 

command file are .CSIGEN, .CSISPC, and .GTLIN. The 
TTVIN and TTINIR requests cannot get characters from an 

indirect command file. They get their input from the console 

terminal (or from a BATCH file if BATCH is running). The 

'TTYIN and .TTINR requests are useful for information that is 

dynamic in nature — for example, when all files with a .MAC 

file type need to be deleted or when a disk needs to be initial- 

ized. In these circumstances, the response to a system query is 

usually collected through a .TTYIN so that confirmation can 

be done interactively, even though the process may have been 

invoked through an indirect command file. However, the re- 

sponse to the linker’s Transfer Symbol? query would normally 

be collected through a .GTLIN, so that the LINK command 

could be invoked and the start address specified from an indi- 

rect file. Also, if there is no active indirect command file, 

.GTLIN simply collects an input line from the console terminal 

by using .TTYIN requests. 

Errors: 

None. 

Example: 

»TITLE GTLIN.MAC 

$4 

$3 ,GTLIN - This is an examele in the use of the .GTLIN reauest, 

$ The example merely acerts inrut from the console terminal and 

* echoes it back. 
3- 

eMCALL «GTLINe .PRINT? - EXIT 

START? +GTLIN #BUFFs #PROMT ;Get a line of input from keyboard 

TSTB BUFF sNothings entered? 

BEQ i$ sRranch if nathing entered 

*+FRINT #BUFF sEcho the infut back 

CLRB BUFF s;Clear first char of buffer 

BR START *Go back for more 

1$: +EXIT sExit program on mull inrut 

BUFF? »BLKW 4i. 580 character buffer (ASCIZ for .PRINT) 

PROMT! .ASCII /Enter something /{122<152/2/2200> 

«END START 

2.35 .GVAL 

The .GVAL request returns a monitor offset value in RO. This request must be 

used in an XM monitor environment to access the monitor’s fixed offset 
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locations. It should also be used in other RT-11 monitors. The .GVAL request 
is a read-only operation and protects the information obtained from the moni- 
tor. A table of the fixed offset locations can be found in Chapter 2 of the 
RT-11 Software Support Manual. 

Macro Call: .GVAL area,offse 

where: 

area is the address of a two-word EMT argument block 

offse is the displacement from the beginning of the monitor to the 
word to be returned to RO 

Request Format: 

RO — area: 34. | 0 

offset 

Errors: 

Code Explanation 

0 The offset requested is beyond the limits of the resident 
monitor. 

Example: 

»TITLE GVAL.MAC 

+
-
 

*GYVAL - This is an examrle in the use of the +GVAL reauest. The 
example is an alternative method of finding out whether the FG 
is active to the method shown in the .GTJB examrle, 

“a
> 

a>
 

HD
 

ae
 

ee
 

»>MCALL .GVAL».PRINTs. EXIT 

CONFIG = 300 sOffset in Monitor of Confisuration 
sword 

F JOBS = 200 sRit in Config Word is on if FG active 

START: .GVAL F#AREA:s CONFIG Get Monitor CONFIG word in RO 
BIT #F JOB$skKO See if FG Active bit is on 
BEQ 1$ sBranch if not 
PRINT #FGACT FAnMounce FG is active 
+EXIT sthen exit Frogram 

1$3 PRINT #NOFG rAnnounce there’s no FG Job 
+EXIT then exit frogrem 

AREA: + BLKW 2 sEMT Arsument block 
FGACT? 

»EVEN 

»END 

2.36 .HERR/.SERR 

»ASCIZ 
NOFG?: +ASCIZ 

/! FG is active [/ 

/? No FG Job ?/ 

START 

3FG active message 

s;No FG message 

#Fix boundary 

-HERR and .SERR are complementary requests used to govern monitor be- 
havior for serious error conditions. During program execution, certain error 
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conditions can arise that cause the executing program to be aborted (see 

Table 2-2). 

Normally, these errors cause program termination with one of the 7MON- 

error messages. However, in certain cases it is not feasible to abort the pro- 

gram because of these errors. For example, a multi-user program must be able 

to retain control and merely abort the user who generated the error. SERR 

accomplishes this by inhibiting the monitor from aborting the job and causing 

an error return to the offending EMT. On return from that request, the carry 

bit is set and byte 52 contains a negative value indicating the error condition 

that occurred. In some cases (such as the LOOKUP and .ENTER requests), 

the .SERR request leaves channels open. It is your responsibility to perform 

‘PURGE or .CLOSE requests for these channels, otherwise subsequent 

LLOOKUP/.ENTER requests will fail. 

HERR turns off user error interception. It allows the system to abort the job 

on fatal errors and generate an error message. (. HERR is the default case.) 

Macro Calls: .HERR 

SERR 

Request Formats: 

-HERR Request RO = i) 0 

.SERR Request RO = 4 0 

Errors: 

Table 2-2 contains a list of the errors that are returned if soft error 

recovery is in effect. Traps to locations 4 and 10, and floating-point 

exception traps are not inhibited. These errors have their own recovery 

mechanism. 

Table 2-2: Soft Error Codes (.SERR) 

Code Explanation 

-1 Called USR from completion routine. 

-2 No device handler; this operation needs one. 

-3 Error doing directory I/O. 

-4 -FETCH error. Either an I/O error occurred while the handler was being used, or an 

attempt was made to load the handler over USR or RMON. 

-5 Error reading an overlay. 

-6 No more room for files in the directory. 

-7 Illegal address (FB only); tried to perform a monitor operation outside the job 

partition. 

-10 Illegal channel number; number is greater than actual number of channels that 

exist. 

-11 Illegal EMT; an illegal function code has been decoded. 
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Example: 

+TITLE HERR. MAC 

of
 

+HERR / .SERR - This is an example in the use of the .HERR & .SERR 
requests. Normally fatal errors will cause a return to the user 
Program for Processing and rrinting of an arrrorriate error messade, 

a>
 

«>
 

we
 

we
r 

~e
p 

*MCALL .HERRs.SERRK»>. LOOKUP» .FURGE 

»MCALL .EXITs. PRINT» .CSISFC 

START? »SERR jyLlet rerogram handle fatal errors 
+CSISPC #OUTSPr#DEFEXT Use .CSISFC to set filesrec 
+PURGE #0 

»>LOOKUP AREA, #0» #0UTSF+36 

BCS ERROR gRranch if there was an error 

+HERR sNow rermit ‘?MON-F-’ errors, 
+PRINT #LUPOK sAnNMGunce successful LOOKUF 

«EXIT sExit Frosgram 

ERROR: MOVB @#527R0 sywas the error fatal? 

BMI FTLERR Branch if ves 
*+PRINT #NOFIL 

BR START Try S8Sinses 

FTLERR? NEG RO yMake error # rositive 

DEC RO sAdJust by one 

ASL RO Multiply oy 2 to make an index 
MOV TBL(RO) RO *Put messase address inte RO 

»PRINT rand print it. 

BR START #Go try some more errors 

TBL;: M1 *Table of Error Message Addresses 
M2 
M3 

H4 

i ba] 

Mé 

M? 

M10 
M11 

sError Messages... 
Mii: #Not rossible in this Frogram 
M23 sASCIZ /?Illlegsal llevice -or- No Handler?/ 
M3? sASCIZ /?PDirectory I-O0 Error?/ 
M43 #Not Possible in this program 
MSi sNot rossible in this erogram 
Mé3 *Not Fossible in this rrogram 
M7! *ASCIZ /?Address Check Error?/ 
M103 -ASCIZ /?Illesgal Channel?/ 

M11; *ASCIZ /?Illegsal EMT?/ 

NOFIL? *ASCIZ /?PFile Not Found?/ 
LUPOK? »sASCIZ /Lookus succeeded/ 

+EVEN #Fix boundary 
AREA; +BLKW 4 sEMT Argument block 

DEFEXT: .WORD 01309090 *No default extensions 

OUTSP = 4 sQuteut spec goes here 

HANLODT = . + 36 sHandlers Loaded here 

»END START 

2.37 .HRESET 

2-56 

The .HRESET request stops all I/O transfers in progress for the issuing job, 
and then performs an .SRESET request. (HRESET is not used to clear a 
hard-error condition.) In an SJ environment, a hardware RESET instruction 
is used to terminate I/O. In an FB or XM environment, only the I/O associ- 
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ated with the job that issued the HRESET is affected by entering active 

handlers at the abort entry point of the handler. All other transfers continue. 

Macro Call: .HRESET 

Errors: 

None. 

Example: 

Refer to the example for .SRESET for format. 

2.38 .INTEN 

INTEN is used by interrupt service routines to: 

1. Notify the monitor that an interrupt has occurred and to switch to system 

state. 

2. Set the processor priority to the correct value. 

3. Save the contents of R4 and R5 before returning to the Interrupt Service 

Routine. Any other registers must be saved by you. 

TITTTIAT 

INTEN issues a subroutine call to the monitor and does not use an EMT 

instruction request. 

All external interrupts must cause the processor to go to priority level 7. 

INTEN is used to lower the priority to the value at which the device should 

be run. On return from .INTEN, the device interrupt can be serviced, at 

which point the interrupt routine returns with an RTS PC. 

NOTE 

An RTI instruction does not return correctly from an interrupt 

routine that specifies an INTEN. 

Macro Call: .INTEN prio[(,pic] 

where: 

prio is the processor priority at which to run the interrupt routine, 

normally the priority at which the device requests an interrupt 

pic is an optional argument that should be non-blank if the interrupt 

routine is written as a PIC (position-independent code) routine. 

Any interrupt routine written as a device handler must be a PIC 

routine and must specify this argument 

Errors: 

None. 

Programmed Request Description and Examples 2-57



Example: 

«TITLE SL11,.MAC 

+
 

SLi1l.MAC - This is an example in the use of the .INTEN request. 
The example is am in-lines interrurt service routine, which may 
be assembled serarately and linked with a mainline frogram. 
The routine transfers data from a user srecified buffer to 2 IILil 
Serial Line Interface, 

CALLING FORMAT?! JSR RS;,Stil *Initiate Outrut 
»+WORD wordcount §# words to transfer 
+WORD BUFFER sAddress of [late Ruffer 

+ 

RUFFER: .BLKW wordcount 

be
 
a
 
i
 

ea
 
a
 
L
e
 

e
S
 

Td
 

*MCALL .INTEN 

DLVEC = 304 s0Li1 Vector xx* 
DLCSR = 176504 #DLI1 Qutreut CSR xxx 
DLPRI = 4 sUL11 Frioritys for RT-11 

SLiI1i: MOV CRSI+s CPC) + §I/0 Initiation - Get word count 
WONT? «WORT 6G 

HOV CRS) +, CFC4 sGet address of Itaeta Ruffer 
BUFAD? »WORT 0 

ASL WONT Make word count byte count 
REQ 1¢ Just leave if zero word count 
MOV #0L INT,» @#ONLVEC *Imitislize [Lil interrurt vector 
BIS #100,@40LCSR sEnable interrurts 

1%; RETURN *KReturn to caller 

BDLINT? +INTEN DLFRI sInterrurt service - Notify RT-11 

yand Gror friority to that of DL1i 
MOVE @RUFADs@#DLCSR+2 sTransfer a byte 
INC BUF AD *Rume puffer rointer 
DEC WONT ?All Ovtes transfered? 
REQ OLDUN sEranch if ves 
RETURN 3NO return from interrurt thru RT-1i 

DLDUN? KIC #100,G@4#DLCSR fAl]l done - disable DILii interrupts 
RETURN Return thru KT-11 
»ENTI SLil 

2.39 .LOCK/.UNLOCK 

2-58 

.LOCK 
The .LOCK request keeps the USR in memory to provide any of its services 
required by your program. If all the conditions that cause swapping are satis- 
fied, the part of the user program over which the USR swaps is written into 
the system swap blocks (the file SWAP.SYS) and the USR is loaded. Other- 
wise, the copy of the USR in memory is used, and no swapping occurs. (Note 
that certain calls always require a fresh copy of the USR.) A .LOCK request 
always causes the USR to be loaded in memory if it is not already in memory. 
The USR is not released until an .UNLOCK request is given. (Note that 
under an FB monitor, calling the CSI can also perform an implicit and 
temporary .UNLOCK.) A program that has many USR requests to make can 
-LOCK the USR in memory, make all the requests, and then .UNLOCK the 
USR. 

In a FB environment, a .LOCK inhibits the other job from using the USR. 
Note that the .LOCK request reduces time spent in file handling by eliminat- 
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ing the swapping of the USR in and out of memory. .LOCK causes the USR to 

be read into memory or swapped into memory. After a .LOCK has been 

executed, an .UNLOCK request must be executed to release the USR from 

memory. The .LOCK/,.UNLOCK requests are complementary and must be 
matched. That is, if three .LOCK requests are issued, at least three 

.UNLOCK requests must be done, otherwise the USR is not released. More 
-UNLOCK than .LOCK requests can be issued without error. 

Macro Call: .LOCK 

Notes: 

1. It is vital that the .LOCK call not come from within the area into which 

the USR will be swapped. If this should occur, the return from the LOCK 

request would not be to the user program, but to the USR itself, since the 

-LOCK function inhibits the user program from being re-read. Also, none 
of the executable code should be in the area that the USR will occupy 

while it is locked. 

2. Once a .LOCK has been performed, it is not advisable for the program to 

destroy the area the USR is in, even if no further use of the USR is 

required, because this causes unpredictable results when an .UNLOCK is 
done. 

3. Ifa foreground job performs a .LOCK request while the background job 

owns the USR, foreground execution is suspended until the USR is avail- 

able. In this case, it is possible for the background to lock out the fore- 

ground (see the .TLOCK request). 

Errors: 

None. 

Example: 

Refer to the example for the .UNLOCK request. 

UNLOCK 
The .UNLOCK request releases the User Service Routine (USR) from mem- 

ory if it was placed there with a .LOCK request. If the .LOCK required a 

swap, the .LUNLOCK loads the user program back into memory. There is a 

.LOCK count. Each time the user does a .LOCK, the lock count is incre- 

mented. When the user does an .UNLOCK, the lock count is decremented. 

When the lock count goes to 0, the user program is swapped back in (see 
note 1). 

Macro Call: .UNLOCK 

Notes: 

1, The number of UNLOCK requests must 
-LOCK requests that were issued. If more .LOCK requests ¢ are done, the 

USR remains locked in memory. Extra .UNLOCK requests in your pro- 

gram do no harm since they are ignored. 
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2. With two running jobs in an FB environment use .LOCK/.UNLOCK pairs 

only where absolutely necessary. When a job locks the USR, the other 

job cannot use it until it is unlocked, which can degrade performance in 

some cases. 

3. In an FB environment, calling the CSI with input coming from the console 

terminal results in an implicit (though temporary) .UNLOCK. 

4. Make sure that the .UNLOCK request is not in the area that the USR 

swaps into. Otherwise, the request can never be executed. 

Errors: 

None. 

Example: 

»TITLE LOCK.MAC 

+
 

»-LOCK / .UNLOCK - This is an examrle in the use of the .LOCK and «UNLOCK 

reauests. This example tries to obtain as much memory 85 Possible (using 

the .SETTOF request): which will force the USK into @ swarring mode. The 

»LOCK re@uest will bring the USR into memory (Cover the high 2h of our little 

Program !) and force it to remain there until an .»UNLOCK is issued. 

“a
h 

ap
 

‘G
P 

ee
 

er
 

er
 

er
 

»-MCALL .LOCK:.UNLOCK,.LOOKUF 

»MCALL .SETTOFs.FRINTs EXIT 

SYSPTR=54 sPointer to beginning of RMON 

START: »SETTOP @#SYSPTR Try to allocate 311 of memory (Cur to RMON) 

»LOCK sbring USR into memory 

»LOOKUF #AREAr#0O,#FILEL sLOOKUP a file on channel 0 
BCC i$ Branch if successful 

2$3 «PRINT #LMSG sPrint Error Message 

EXIT ythnen exit Frrodram 

1%? »PRINT #F1FND sAnMounce our success 

MOV #AREA2RO s;RO => EMT Arsument Block 
INC @RO jIncrement low pyte of ist arg (chan #) 

MOY SF ILE2s2¢(R0) sFill in Fointer to new filesrec 

» LOOKUP 5Do the .LOOKUP from filled in arg block 

srointed to by RO. 

BCS 2$ sBranch on error 

»PRINT #F2FND 7Sayu we found it 

»UNLOCK snow release the USR 

+EXIT sand exit Frodram 

AREA: + BLKW 3 ,EMT Argument Block 

FILEG: eRADSG /DR/ 3A File we’re sure to find 

«RADSO /PIP / 
»RADSO /SAV/ 

FILE2: *RADSO /DK/ sAnother file we might find 

»-RADSO /TECO / 
»RADSO /SAV/ 

LMSG: sASCIZ /?Error or «LOOKUF?/ sError message 

FiFND: <.ASCIZ /.. Found PIP.SAV/ 
FOFNIS .ASCIZ /..-.Found TECO.SAV/ 

eEVEN 
END START 

2.40 .LOOKUP 

A .LOOKUP request can be used in two different ways. The first way is to use 

the request as a standard lookup, which occurs under the SJ, FB, and XM 
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monitors. The second way is to use the request when the system job feature is 

implemented. Both ways are described in this section. 

2.40.1 Standard Lookup 

The .LOOKUP request associates a specified channel with a device and exist- 

ing file for the purpose of performing I/O operations. The channel used is then 

busy until one of the following requests is executed: 

.CLOSE 
SAVESTATUS 
SRESET 
-HRESET 
PURGE 
.CSIGEN (if the channel is in the range 0-10 octal) 

Note that if the program is overlaid, channel 17 (octal) is used by the overlay 

handler and should not be modified. 

If the first word of the file name (the second word of dbik) is 0 and the device 

is a file-structured device, absolute block 0 of the device is designated as the 

beginning of the file. This technique is called a non-file-structured LOOKUP 

and allows I/O operations to access any physical block on the device. If a file 

name is specified for a device that is not file structured (such as 

PC:FILE.TYP), the name is ignored. 

The handler for the selected device must be in memory for a LOOKUP. On 

return from the LOOKUP, RO contains the length in blocks of the file just 

opened. On a return from a .LOOKUP for a non-directory, file-structured 

device, RO contains 0 for the length. 

NOTE 

Care should be exercised when doing a non-file-structured 

LOOKUP on a file-structured device, since if your program 

writes data, corruption of the device directory can occur and 

effectively destroy the disk. (The RT-11 directory starts in ab- 

solute block 6.) 

In particular, avoid doing a .LLOOKUP or .ENTER with a file 

specification where the file value is missing. If the device type 

is not known in advance and is to be entered from the key- 

board, include a dummy file name with the LOOKUP or 

-ENTER, even when it is assumed that the device is always 

non-file structured. 

Macro Call: .LOOKUP area,chan,dblk[,seqnum] 

where: 

area is the address of a three-word EMT argument block 

chan is a channel number in the range 0-377(octal) 
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dblk is the address of a four-word Radix-50 descriptor of the file to 
be operated upon 

seqnum is a file number for magtape and cassette. 

For cassette operations, if this argument is blank, a value of 0 
is assumed. 

For magtape, it describes a file sequence number. The action 
taken depends on whether the file name is given or is null. 
The sequence number can have the following values: 

-1 means suppress rewind and search for a file name from 
the current tape position. If a file name is given, a file- 
structured lookup is performed (do not rewind). It is im- 
portant that only -1 be specified and not any other num- 
ber. If the file name is null, a non-file-structured lookup 
is done (tape is not moved). 

Q means rewind to the beginning of the tape and do a non- 
file-structured lookup. 

n where n is any positive number. This means position the 
tape at file sequence number n and check that the file 
names match. If the file names do not match, an error is 
generated. If the file name is null, a file-structured 
lookup is done on the file designated by segnum. 

Request Format: 

RO — area: 1 | chan 
, -  dblk 

seqnum 

Errors: 

Code Explanation 

0 Channel already open. 

1 File indicated was not found on the device. 

Example: 

»TITLE LOOKUP.MAC 

i+ 

§ ».LOOKUP ~- This is an example in the use of the .LOOKUP reauest, 
§ This example determines whether or not the RT-11 fevice Queue 
§ Workfile exists om device DK! and if so» prints its size in 
$ blocks on the console terminal, 
§- 

*MCALL) .LOOKUPs. PRINT». EXIT 

START: .+LOOKUP #AREA» #0» #QUSPEC s;See if there’s a DKSGUFILE.TMP 
BCC 13% #Rranch if there is 
»PRINT #NOFIL sPrint ‘File Not Found’ message 
sEXIT sthen exit program 

isé AGY SSIZEyRi sR1 => where to put ASCII size 
CALL CNV10 sConvert size (in RO) to ASCII 
PRINT #BUFF sPrint size of QUFILE.TMP on console 
eEXIT then exit progres 
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CNV103 MOY 
CLR 

18: INC 
SUB 
BGE 
ADD 
DEC 
BEG 
CALL 

2$3 MOVB 
RETURN 

AREAt +BLKW 
QUSPEC? .RADSO 

»RADSO 
BUFF: »ASCII 
SIZE; oASCIZ 
NOFIL?: .ASCIZ 

+ EVEN 

+END 

RO»-(SP) sSubroutine to convert Binary # in RO 

RO sto Becimal ASCII bs repetitive 

RO ssubtraction. The remainder for each 

#10..@SP sradix is made into ASCII and pushed 

1$ som the stacks then the routine calls 

#725@SP sitself. The code at 2% pors the ASCII 

RO sdigits of the stack and into the out- 

2% sput buffers eventually returning to 

CNV10 jthe calling program. This is a VERY 

(SPo4¢e (R194 suseful routines is short and is 

fmemory effecient. 

3 s;EMT Arsument Block 

/DK QUFILE/ 
/TMP/ 
/OKSQUFILE.TMP = / 
é Blockts/ 

/?PFile Not Found DKiQUFILE.TMP ?/ 

START 

2.40.2 System Job Lookup 

The foreground and background jobs can send messages to each other via the 

existing .SDAT/.RCVD/.MWAIT facility. A more general message facility is 
available to all jobs through the message queue (MQ) handler. By turning 

message handling into a formal “device” handler, and treating messages as 

1/O to jobs, the existing .READ/C/W-.WRITE/C/W-.WAIT mechanism can 
be used to transmit messages. A channel is opened to a job via a .LOOKUP 

request, after which standard I/O requests are issued to that channel. 

Macro Call: 

where: 

-LOOKUP area,chan,jobdes 

is the address of a three-word EMT argument block 

is the number of the channel to open 

is the address of a four-word descriptor of the job to which Vey a Ane YY 2 

messages will be sent or received 

jobdes > .RAD50 /MQ/ 
.ASCII /logical-job-name/ 

where logical-job-name can be from one to six characters long. 

It must be padded with zeroes if less than six characters long. 

If logical-job-name is zero, the channel will be opened for 

-READ/C/W requests only and such requests will accept mes- 

sages from any job 

Request Format: 

RO = area: 1 | chan 
jobdes 

seqnum 

The .LOOKUP request associates a channel with a specified job for the pur- 

poses of sending inter-task messages. RO is undefined on return from the 

LOOKUP. 
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Errors: 

Code Explanation 

0 Channel already open. 

1 No such job. 

Example: 

»TITLE SJLOOK.MAC 

+
 

<a
> 

Gp
 
O
E
P
 

ee
 

ee
 

ee
 

»MCALL 

START: .+LOOKUP #AREA?#0*#QMSG 
BCC is 
«PRINT #NQJ0B 
sEXIT 

1$; eWRITW FAREAr $07 RNSGe $6 
BCS 2% 

+READW #AREAs #07 €RMSG > $46 
BCS 2% 
+FRINT #QRUN 
+EXIT 

283 +PRINT #¢4SGERR 
+EXIT 

AREA: + BLKW 3 
QNSG: *RADSO /4Q/ 

»ASCIZ /QUEUE/ 

»WORD 070 

RMSG: »WORD 0 

~ASCII /SJILOOK/ 

MSGERR:? .ASCIZ /?Messase Error?/ 

»LOOKUP - This is an examele in the 

to open 3 messede channel to 3a System Jobr srecifically, the 

RT-11 Device Queve Foresround rrosgram, 

it will be run under an FR Monitor generated with System Job 

Surrort and that QUEUVE.REL has been successfully FRUN/SRUN [1 

use of the .,LOOKUF reauest 

NOTE: This example assumes 

+LOOKUFy .FRINT» -EXITs -WRITWs .READW 

#Try to oren 3 channel to QUEUE 

sEranch if successful 

FyErrors.+sFrint error message 

#then exit rrogram 

7Send a meaningless message to QUEUE 

*Rranch if error 

sWeait for an acknowledsement messade 

*Eranch if error 

FAnnounce QUEUE alive and well 

sThen exit 

sPrint error messade 

‘Then exit 

FEMT Arsument Block 

#Job DTescrirtor Block for ,LOOKUF 

sltummy MESSSSO+ es 

#Error Messades: etc. 

NOJOB: .ASCIZ /?QUEUE is not runnins?/ 

QRUN? ~ASCIZ /! QUEVE is alive send running !7 

»EVEN 

»ENT START 

.MAP (XM Only) 

The .MAP request maps a previously defined address window into a dynamic 

region of extended memory or into the static region in the lower 28K words of 

memory. If the window is already mapped to another region, an implicit 

unmapping operation is performed (see the .UNMAP programmed request). 

Macro Call: .MAP areal,addr] 

where: 

area is the address of a two-word EMT argument block 

addr _ is the address of the window definition block containing a de- 

scription of the window to be mapped and the region to which it 

will map. 
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Request Format: 

RO = area: 36 | 4 
addr 

Errors: 

Code Explanation 

2 An invalid region identifier was specified. 

3 An invalid window identifier was specified. 

4 The specified window was not mapped because the offset is 

beyond the end of the region, the region is larger than the win- 

dow, or the window would extend beyond the bounds of the 

region. 

Example: 

Refer to example for the .CRAW request. 

2.42 .MFPS/.MTPS 

The .MFPS and .MTPS macro calls allow processor-independent user access 

to the processor status word. The contents of RO are preserved across either 
call. 

The .MFPS call is used to read the priority bits only. Condition codes are 

destroyed during the call and must be directly accessed (using conditional 

branch instructions) if they are to be read in a processor-independent manner. 

In the XM monitor, .MFPS and .MTPS can be used only by privileged jobs 

and are not available for use by virtual jobs. 

Macro Call: .MFPS addr 

where: 

addr is the address into which the processor status is to be stored; if 

addr is not present, the value is returned on the stack. Note that 

only the priority bits are significant 

The .MTPS call is used to set the priority condition codes and to trace the 

trap bit with the value designated in the call. 

Macro Call: .MTPS addr 

where: 

addr is the address of the word to be placed in the processor status 

word. If addr is not present, the processor status word is taken 

from the stack. Note that the high byte on the stack is set to 0 

when maryaddr is present. If addr is not present, you should set 
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the stack to the appropriate value. In either case, the lower byte 

on the stack is put in the processor status word 

Note: 

It is possible to perform MTPS and MFPS operations and access the condi- 

tion codes by following this special technique: 

1. In the beginning of your program, set up the IOT trap vector as 

follows: 

-ASECT ;SET UP IOT 
. = 20 

»HORD GETPS S10T SERVICE ADDRESS IN ‘MFPS’ SUBROUTINE 
/WORD 340 3; PRIORITY 7 

2. Elsewhere in your program place the following routines: 

; MFPS/MTPS ROUTINES «.. 

MFPS: IOT HEXECUTE IOT 

iWILL RETURN TO CALLER We PS ON STACK 

GETPS: MOW 4(SP) +@5P iPUT USER RETURN ON TOP 

MOY 2(SP);d¢5P) MOVE PS SAVED BY TOT 

MTPS: RTI jWILL RETURN TO CALLER W/ NEW PS 

3. To get the PS or to set the PS to a desired value, follow this sequence 

of instructions: 

TO GET PS as. 

e
e
 

ee
 

JSR PC >MFPS +GET PS 
SCONTINUE+ PS IS ON STACK ..+ 

s+ 

; TO PUT PS 4. 

MoV NEWPS +-(SP) iPUT DESIRED PS ON STACK «.- 
JISR PC sMTPS ;CALL MTSP 

SCONTINUE PROCESS W/ NEW PS oe- 

Errors: 

None. 

Example: 

+TITLE MFFS 

+
 

sHFPS / .MTFS - This is an examrle in the use of the .MFFS and .MTFS 

requests, The examrle is a skeleton mainline rrogrsm which calls 3 

subroutine to get the mext free element in an RTLi-libe liriked aueue. 

a
 

ee
 

+MCALL .MFFS:.MTPSy. EXIT? «PRINTs.TTINR 
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JSW = ;Job Status Word location 

TTSFCS$ 100060 sTTY Srecial bit 

START? *Skeleton mainline Frosgramess 

BIS #TTSFC$+@#JISW sSet TTY Srecial bit 

F 2 

3 . 

CALL GETQUE Call subroutine to return next free 

Selement - on return RS => element 

BCC 1$ #Rranch if mo error 

»PRINT #NOELEN 3;No more elements available 

BIC ¥TTSPCS$»@FISW sReset srecial bit 

sEXIT sExit rrosgram 

1$° NOF sProgram continues 

NOF : 

+PRINT #GQT1 sAnMCcouUNce success 

2$3 »TTINR Wait for 4 key to be hit on console 

BCS 2$ 

ER START 

GETQUE: MOV $QHEADsR4 sFoint to eueue head 

TST @R4 $Queue exhausted? 

BEQ 11% sYese..set error on leavins 

»MFPS s;Save status om stack 

»eHTPS #340 #Raise rriority to 7 

MOV @R42RS RS Points to nmext element 

nov @RS5SsOR4 sRelink the aueue 

HTTPS Restore srevious status 

TST (FC)+ *This clears carry & skies next instruction 

11%: SEC Set carry bit (to fleas error) 

RETURN Return to caller 

QHEAL? »WORD G1 s;Queue head 

Qi? »WORT Q220r0 33 linked aueue elements 

Q23 +WORT Q370%0 

Qz: WORT O06 

NOELEM! .ASCIZ /7?TNo more Queue Elements Available?/ 

GOT1i sASCIZ /Element acauired..-.rress any key to continue’ 

*ENT START 

2.43 .MRKT (FB and XM: SJ Monitor Special Feature) 

The .MRKT request schedules a completion routine to be entered after a 

specified time interval (measured in clock ticks) has elapsed. The .MRKT 

request is an optional feature in the SJ monitor, and is selected as a system 

generation option. 

A .MRKT request requires a queue element taken from the same list as the 

I/O queue elements. The element is in use until either the completion routine 

is entered or a cancel mark time request is issued (see .CMKT request). The 

user should allocate enough queue elements to handle at least as many mark 

time and I/O requests that are expected to be pending simultaneously. 

‘Macro Call: .MRKT area,time,crtn,id 

where: 

area is the address of a four-word EMT argument block 

time is the address of a two word-block containing the time interval 

(high order first, low order second), specified as a number of 

clock ticks 
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crtn is the entry point of a completion routine 

id is a non-zero number or memory address assigned by the user to 

identify the particular request to the completion routine and to 

any cancel mark time requests. The number must not be within 

the range 177400-177777, which is reserved for system use. The 

number need not be unique (several .MRKT requests can spec- 

ify the same id). On entry to the completion routine, the id 

number is in RO 

Request Format: 

RO = area: 22 | 0 
time 

crtn 

id 

Errors: 

Code Explanation 

0 No queue element was available. 

Example: 

»TITLE TREAD. MAC 

+
+
 

*MRKT/.CMKT - This is an example in the use of the .MREKT/.CMKT reauests 

The example illustrates a user imelemented ‘Timed Read" to cancel an 

inr-ut reauest efter a srecified time interval, 

P
P
 

EP
 

ae
 
a
 

*MCALL MARKT». TTINRs -EXITs PRINT: TTYOQUT?.CMKT:.TWAIT:».QSET 

LF = 12 #Line Feed 
JSW = 44 >Job Status Word location 

TCKIT$ = 100 Return C-bit bit in JS 

TYTSPCS = 10000 ?TTY Srecial Mode bit in JSW 

START: +QSET #XQUE, #1 ?Need an extra Q-Elem for this 

13 HOV #PROMT>+RO sMainline - RO => Prompt 

MOV #BUFFR,R1 Ri => Ineut buffer 

CALL TREALS$S slo a "timed read* 
BCS 2% sC-bit set = Timed out 

»FRINT #LINE 9*Frocess"® datace-+ 

BR 1i¢ §3Go back for more 

2 eFPRINT #TIMOUT sRead timed out - could rrocess 

+EXIT Partial data but we’ll Just exit 

5X TREADS - "Timed Read" Subroutine «x 

ak Ineut? RO => FPromrt String / RO = 0 if no Prompt x 

3x Ri => Inrut Buffer x 

*k Outeut} Buffer contains ineut charsy if any, terminated * 
5x by a mull char. C-BRit set if timed out x 

TREADS? TST RO See if we have to FPromet 

BEQ i¢ Branch if moos. 

»+PRINT sQutreut eromet 

1$: CLR TRYT sClear time-out flag 
»MRKT #TAREAsSTIMEr TOUT, #1 sIssue a .»MRKT for 10 sec 

BIS $TCRITS$,» @#INSW #Set C-Bit bit in JSW (for F/B) 
CLRB @R1 Start with "emety’ buffer 

TTIN: »TWAIT #AREA sWait so we don’t lock out BG 

»TTINER syLook for a character 

BIT $#1-¢PC)+ sTimed out? 

TBYT: »WORD ¢) #Time-out flag 

BNE 2$ sBranch if ves 

RCS TTIN sRranch if inreut not complete 
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MOVE RO? CR1d+¢ sXfer ist character 

»CMKT #TAREAs #0 Cancel .MRKT 

2%! BIS #TTSPC$, @#ISW s;Turnm om TT? Srecial mode 

3$3 eTTINR #Flush TT? ring buffer 

MOVE ROs(Ri)+ sputting cheracters in user buffer 

BCC 3$ sif more chars so get ’em 
CLARE -(R1} sTerminate inreut with null byte 

BIC #TCBITS!TTSPC$? @#JISW sClear bits in JSW 
ROR TEYT sSet carry if timed out 

RETURN sReturn to caller 

TOUT? INC TEYT 

RETURN sLeave completion code 

XQUE »BLKW 10. sExtra Q-Element 

AREA: »WORTD Os WAIT S3EMT Argument block for .TWAIT 

TAREA? »BLKW 4 sEMT Ardument block for «MRKT 

TIME? »WORD 0600. sTime-out interval (10 sec) 

WAIT? »WORD Orl1 31/40 sec wait between .TTINRs 

LINE? sASCII /Not in stock - Part # / Dummy resronse 

BUFFRi .BLKB 8i. sUser input buffer 

FROMT: ~ASCIZ /Enter Fart # >/<200> Prompt 
TIMOUT! .ASCIZ /Timed read expired! / sToo bad message 

-END START 

2.44 .MTATCH (Special Feature) 

The .MTATCH request attaches a terminal for exclusive use by the request- 

ing job. This operation must be performed before any job can use a terminal 

with multi-terminal programmed requests. If .MTATCH request fails because 

the terminal is owned by another job, the job number of the owner is returned 

in RO. 

Macro Call: 

where: 

area 

addr 

MTATCH area,addr,unit 

is the address of a three-word EMT argument block 

is the optional address of an asynchronous terminal status word, 

or it must be 0. (The asynchronous terminal status word is a 

Bawa Aaa ou can select during the system generation 

unit is the logical unit number of the terminal. (The logical unit 

number is the number assigned by the system to a particular 

physical unit during the system generation process.) 

Request Format: 

RO — area: 387 | 5 
addr 

0 | unit 

Errors: 

Code Explanation 

2 Nonexistent logical unit number. 

3 Invalid request; function code out of range. 
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Code Explanation 

4 Unit attached by another job (job number returned in RO). 

5 In the XM monitor, the optional status word address is not in 
valid user virtual address space. 

Example: 
e
e
,
 

a
 

ee
? 

ee
 

|
 +
 

MTXAMP.MAC - The following is an example Program that 

demonstrates the use of the multi-terminal 

Programmed requests, The fFrogram attaches all the 

terminals on a given system: then Proceeds with an 

inPut/echo exercise on all attached terminals until 

CTRL/C is sent to it. 

i 

»*MCALL .MTATCHs. MTPRNT+.MTGET+.MTIN: MTOUT 
*MCALL .PRINT:+. MTRCOTO+.MTSET+.MTSTAT;+:,. EXIT 

HNGUP$ = 46000 Terminal off-line bit 

TTSPC# = 10000 iSPecial mode bit 

TTLCS = 40000 tLower-case mode bit 

AS.;INP = doo000 i1nFut available bit 

M.TSTS = 0 Terminal status word 

MN. TSTH = 7 ilerminal state byte 

M.NLUN = 4 i# of LUNs word 

MTXARP: “Start of Program 

»>MTSTAT #4TA;s#MSTAT 1Get MTTY status 

MOY MSTAT+M.NLUN.R4 GR4 = # LUNs 

BEQ MERR ‘None? Not MTTYIit 

CLR Ri iInitial LUN = #0 

MOY HAST + RE ik#S + AST word array 

1O¢: *MTATCH #MTA;+RE-R1 rAttach terminal 

BCC LOG ‘Success! 

CLRB TAI(R1} iSet attach failed 

BR 3O¢ ‘Proceed with next LUN 

SOEs: MOVB #1;TAICRI) tAttach successful 

MOY RI-RS iCory LUN 

ASL RG iMultiply by 8 for offset 

ASL RS ito the terminal status 

ASL R3 thilaocksas 

ADD #TSB+RS 1kG =o LUN’s TSB 

AMTGET 8#MTA+RG;+Ri iGet LUN’s status 

BIS HTTSPCS+TTLCS#+sM.TSTS(R3) Set special 

imode and lower case 

*>MTSET #MTA;-RO>R1 95eat LUN‘’s status 

BITB BHNGUPS/d0G -M,.TSTW(R3) $0n Line? 

BNE JO¢ sNope! 

*+HTRCTO #hTA+R1 iReset CTRL/O 

*MTPRNT #MTQ+#HELLO->-R1 iSay hella... 

gO ADD #2 RZ 5R2 > Next AST word 

INC Rd sGat mayt LUN 

CMP Ri>kd iDone’? 

BLO 104 iNope+ do attach another 

LOGP: jImput & echo forever 

CLR Rd iInitial LUN = 6 

MOV #AST IR? wee > AST words 

10: TSTB TAI(CRIi: ilerminal attached? 

BEt) POF iNopes... 

mmed Request Description and Examples



BIT #AS,INP+ (Re) iAny input? 

BEQ LOS aNoPAse 

»>MTIN #MTA+#MTCHAR;+Ri+8#i Glneut a character 

BES ERR ‘oops! Error an input 

>MTOUT #MTA;SMTCHAR+R1 +81 Echo the character 

BCS ERR iMoops! Errar on output 

OR: ADD #F RS iPoint ta next AST word 

INC Rl Get next LUA 

CMP Ri+kd sone them all? 

BLO 104 tNo+ do check another 

BR LOOP t¥es? pepeat (forever!) 

ERR *PRINT #UNEXP iUnexpected errores: 

»+EALI Print message & exit! 

MERE: +PRINT #NOMTTY sNot multi-terminal 

»EXIT iPrint message & exit 

AST: +> BLEW iG. Asynchronous Terminal 

sStatus Words (1/LUN) 

TAI: »BLKB 1G. jTerminal attached list 

31 Byte per LUN... 

70 = Not attached 

MSTAT: »BLKW A. aMTTY status block 

TSB: »BLKI i6.#4. iTerminal status blacks 

§1G. blocks of 4 words 

MTA: »>BLEL 4 sEMT argument black 

MTCHAR: «BYTE 0 Character stored here 

HELLO: »+ASCII LBS HY SSSR? ‘UTS2 Home + Erase tao EGS 

»ASCIZ /Hello! Characters typed will be echoed/ 

NOMTTY: .ASCT2 fTNot multi-terminal systemt/ 

UNEXP 3 »ASCITZ /Plnexpected arror.,,:Pradram aborting ?? 

»END MTXAMP sEnd of pProdram 

2.45 .MTDTCH (Special! Feature) 

he .MTDTCH request detaches a terminal from one job and makes it avail- 

able for other jobs. When a terminal is detached, it is deactivated, and unsoli- 

cited interrupts are ignored. Input is disabled immediately, but any charac- 

ters in the output buffer are printed. Attempts to detach a terminal attached 

by another job result in an error. 

Macro Call: .MTDTCH area,unit 

where: 

area is the address of a three-word EMT argument block 

unit is the logical unit number (lun) of the terminal to be detached 

Request Format: 

RO - area: 37 «| 6 
unused 

— | unit 
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Errors: 

Code 

1 

2 

3 

Example: 

Explanation 

Invalid unit number, unit not attached. 

Nonexistent logical unit number. 

Invalid request; function code out of range. 

»MCALL .MTDTCH:. MTPRNT+.MTATCH+. EXIT+.PRINT 

START: 

+MTATCH #MTA+#0+83 sATTACH TO LUN 3 
BCC i¢ sATTACH ERROR 
+MTPRNT #MTA+#MESS +89 jPRINT MESSAGE 
*MTDTCH #MTA+#3 sDETACH LUN 3 
sEXIT 

1$: »*PRINT #ATTERR jATTACH ERROR 
s(PRINTED ON CONSOLE) 

+EXIT 

ATTERR: .ASCIZ/ATTACH ERRORS 

MESS: »ASCIZ/DETACHING TERMINAL? 
» EVEN 

MTA: »>BLKW 3 

»END START 

2.46 .MTGET (Special Feature) 

The .MTGET request returns the status of the specified terminal unit to the 
caller. If a MTGET request fails because the terminal is owned by another 
job, the job number of the owner is returned in RO. 

2-72 

Macro Call: 

where: 

area 

addr 

unit 

.MTGET area,addr,unit 

is the address of a three-word EMT argument block 

is the address of a four-word status block where the status infor- 
mation is returned 

is the logical unit number (lun) of the terminal whose status is 
requested. A unit need not be attached to the job issuing a 
-MTGET request. If the unit is attached to another job (error 
code 4), the terminal status will be returned and the job number 
will be contained in RO. In any other error condition, the con- 
tents of RO are undefined 

Request Format: 
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The status block has the following structure: 

addr- M.TSTS 
M.TST2 

M.FCNT | M.TFIL 
M.TSTW|M.TWID 

The following information is contained in the status block: 

Byte Offset Description 

0 (M.TSTS) Terminal configuration word 1 

2 (M.TST2) Terminal configuration word 2 

4 (M.TFIL) Character requiring fillers 

5 (M.FCNT) Number of fillers 

6 (M.TWID) Carriage width 

7 (M.TSTW) Terminal status byte 

Note that if an error occurs, and the error code is not 1 or 4, the status block 

will not have been modified. 

NOTE 

Use the Bit Set (BIS) and Bit Clear (BIC) instructions instead 

of Move (MOV) and Clear (CLR) instructions when setting 

terminal and line characteristics. This avoids changing other 

bits inadvertently. 

The bit definitions for terminal configuration word 1 (M.TSTS) are as follows: 

Value Bit . Meaning 

0 Terminal has hardware tab 

1 Output RET/LF when carriage width exceeded 

4 2 Terminal has hardware form feed 

3 Process CTRL/F and CTRL/B (and CTRL/X if system job) 

as special command characters (if clear, CTRL/F and 

CTRL/B are treated as ordinary characters) 

6 Inhibit TT wait (similar to bit 6 in the Job Status Word) 

200 7 Enable CTRL/S - CTRL/Q processing 

8-11 Line speed (baud rate) mask. Bits 8 through 11 indicate the 

terminal baud rate (DZ11 and DZV11 only). The values are 

as follows: 

Octal Value of 

Line Speed Mask 

(M.TSTS bits 11-8) Baud Rate 

0000 50 
0400 75 
1000 110 
1400 134.5 
2000 150 
2400 300 
3000 600 
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Octal Value of 

Line Speed Mask 
(M.TSTS bits 11-8) Baud Rate 

3400 1200 

4000 1800 

4400 2000 

5000 2400 

5400 3600 

6000 4800 

6400 7200 

7000 9600 

7400 (unused) 

10000 12 Character mode input (similar to bit 12 in the Job Status 
Word) 

20000 13 Terminal is remote (Read Only bit) 
40000 14 Lower to upper case conversion disabled 

100000 15 Use backspace for rubout (video type display) 

The bit definitions for terminal configuration word 2 (M.TST2) are as follows: 

Value Bit Meaning 

3 0-1 Character length, which can be 5(00), 6(01), 7(10), or 8(11) 
bits (DZ only) 

4 2 Unit stop, which sends one stop bit when clear, two stop 
bits when set (DZ only) 

10 3 Parity enable (DZ only) 
20 4 Odd parity when set; even parity when clear 
140 5-6 Reserved 

200 7 Read pass all 

77400 8-14 Reserved 

100000 15 Write pass all 

The bit definitions for terminal status byte (M.TSTW) are as follows: 

Value Bit Meaning 

2000 10 ‘Terminal is shared console 
4000 11 Terminal has hung up 
10000 12 Terminal interface is DZ11 
40000 14 Double CTRL/C was struck (the .MTGET request resets 

this bit in the terminal control block if it is on) 
100000 15 ‘Terminal is acting as console (local DL11 only) 

Errors: 

Code Explanation 

1 Invalid unit number, unit not attached. 

2 Nonexistent logical unit number. 

3 Invalid request; function code out of range. 
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Code Explanation 

4 Unit attached by another job (job number returned in RO). 

5 In the XM monitor, the status block address is not in valid user 

virtual address space. 

Example: 

Refer to the example for the .MTATCH request. 

2.47 .MTIN (Special Feature) 

The .MTIN request reads characters from the keyboard buffer. It is the multi- 

terminal form of the .TTYIN request. The .MTIN request moves one or more 

characters from the input ring buffer to a buffer specified by you. The termi- 

nal must be attached and an updated user buffer address is returned in RO if 

the request is successful. If bit 6 is set in the M.TSTS word (see the MTSET 

request), the .MTIN request returns immediately with the carry bit set (code 

0) if there is no input available. Operation is similar for the system console if 

bit 6 is set in the JSW. If bit 12 in M.TSTS is clear, no line is available; if bit 

12 is set, there are no characters in the buffer. If these conditions do not exist, 

the .MTIN request waits until input is available, and the job is suspended 

until input is available. 

The meaning of bits 6 and 12 in the terminal configuration word (M.TSTS) 
for the programmed request .MTIN is as follows: 

Bit 6 Bit 12 Meaning 

0 0 Normal mode of input (echo provided); wait for line 

1 0 Carry bit set: no line available 

1 1 Carry bit set: no character available; no echo pro- 

vided 

0 1 No echo provided 

If a multiple-character request was made and the number of characters re- 

quested are not available, the request can either wait for the characters to 

become available, or it can return with a partial transfer. If bit 6 of M.TSTS 

is clear, the request waits for more characters. If bit 6 is set, the request 

returns with a partial transfer. In the latter case, RO contains the updated 

buffer address (pointing past the last character transferred), the C bit is set, 

and the error code is 0. 

The .MTIN request has the following form: 

Macro Call: .MTIN area,addr,unit[,chrcnt] 

where: 

area is the address of a three-word EMT argument block 
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addr is the byte address of the user buffer 

unit is the logical unit number of the terminal input 

chrent is a character count indicating the number of characters to 

transfer. The valid range is from 1 to 255 (decimal). A charac- 

ter count of zero means one character 

Request Format: 

RO = area: 37 | 2 
addr 

chrent | unit 

Errors: 

Code Explanation 

0 No input available — bit 6 is set in the Job Status Word (for 

the system console) or in M.TSTS by the .MTSET request. 

1 Illegal unit number, unit not attached. 

2 Nonexistent logical unit number. 

3 Invalid request; function code out of range. 

5 In the XM monitor, the user buffer address is not in valid user 

virtual address space. 

Example: 

Refer to the example for the .MTATCH request. 

2.48 .MTOUT (Special Feature) 

2-76 

The .MTOUT request transfers characters to the terminal output buffer. This 

request is the multi-terminal form of the .TTYOUT request. The .MTOUT 

request moves one or more characters from the user’s buffer to the output ring 

buffer of the terminal. The terminal must be attached. An updated user 

buffer address is returned in RO if the request is successful. When there is no 

room in the output ring buffer, the carry bit is set and an error code of 0 is 

returned in byte 52 if bit 6 is set in M.TSTS. Otherwise, the job is suspended 

until room becomes available. 

If a multiple-character request was made and there is not enough room in the 

output ring buffer to transfer the requested number of characters, the request 

can either wait for enough room to become available, or it can return with a 

partial transfer. If bit 6 in M.TSTS is clear, the request waits until it can 

complete the full transfer. If bit 6 is set, the request returns with a partial 

transfer. In the latter case, RO contains the updated buffer address (pointing 

past the last character transferred), the C bit is set, and the error code is 0. 
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The meaning of bit 6 in the terminal configuration word (M.TSTS) for the 

.MTOUT request is as follows: 

Bit 6 Meaning 

0 Normal mode for output; wait for room in buffer 

1 Carry bit set: no room in output ring buffer 

Macro Call: .MTOUT area,addr,unit[,chrent] 

where: 

area is the address of a three-word EMT argument block 

addr is the address of the caller’s input buffer 

unit is the unit number of the terminal 

chrent is a character count indicating the number of characters to 

transfer. The valid range is from 1 to 255 (decimal) 

Reauest Format: 

RO > area: 37 | 3 
addr 

chrent | unit 

Errors: 

Code Explanation 

0 No room in output buffer. 

1 Invalid unit number, unit not attached. 

2 Nonexistent logical unit number. 

3 Invalid request; function code out of range. 

5 In the XM monitor, the user buffer address is not in valid user 

virtual address space. 

Example: 

Refer to the example for the .MTATCH request. 

2.49 .MTPRNT (Special Feature) 

This .MTPRNT request allows one or more lines to be printed at the specified 

terminal in a multi-terminal environment. It is equivalent to the .PRINT 

request (see .MTSET request for more details). The string to be printed must 

be terminated with a null byte or a 200 byte, similar to the string used with 
tha DRIN'T waniact ac follawe: the .PRINT request as follows: 

ASCIZ /string/ 
or 

.ASCII /string/<200> 

Programmed Request Description and Examples 2-77



The null byte causes a carriage return/line feed combination to be printed 

after the string. The 200 byte suppresses the carriage return/line feed combi- 

nation and leaves the carriage positioned after the last character of the string. 

The request does not return until the transfer is complete. 

Macro Call: .MTPRNT area,addr,unit 

where: 

area is the address of a three-word EMT argument block 

addr _ is the starting address of the character string to be printed 

unit is the unit number associated with the terminal 

Request Format: 

RO > area: 387 | 7 
addr 

— | unit 

Errors: 

Code Explanation 

1 Invalid unit number, unit not attached. 

2 Nonexistent logical unit number. 

5 In the XM monitor, the character string address is not in valid 

user virtual address space. 

Example: 

Refer to the example for the .MTATCH request. 

2.50 .MTRCTO (Special Feature) 

The .MTRCTO request resets the CTRL/O switch of the specified terminal 
and enables terminal output in a multi-terminal environment. It is equivalent 
to the .RCTRLO request. 

Macro Call: .MTRCTO area,unit 

where: 

area is the address of a three-word EMT argument block 

unit is the unit number associated witn the terminai 

Request Format: 

RO - area: 87. | 4 



Errors: 

Code Explanation 

1 Invalid unit number, unit not attached. 

2 Nonexistent logical unit number. 

3 Invalid request; function code out of range. 

Example 

Refer to the example for the .MTATCH request 

2.51 .MTSET (Special Feature) 

This multi-terminal request sets terminal and line characteristics. It also 

determines the input/output mode of the terminal service requests for the 

specified terminal. 

Macro Call: .MTSET area,addr,unit 

where: 

area is the address of a three-word EMT argument block 

addr is the address of a four-word status block containing the line and 

terminal status being requested 

unit is the logical unit number associated with the line and terminal 

Request Format: 

RO ~ area: 37 | 1 

When the program returns from the request, the status block contains the 

following information: 

Byte Offset Contents 

0 Terminal configuration word 1 (The bit definitions are 

the same as those for the .MTGET request.) 

2 Terminal configuration word 2 (The bit definitions are 

the same as those for the .MTGET request.) 

4 Character requiring fillers 

5 Number of fillers 

6 Carriage width (byte) 
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NOTE 

The .MTSET request sets all of the parameters listed above. 

The recommended procedure for using .MTSET is: (1) precede 

it by an .MTGET request; (2) use BIS or BIC instructions to 

set or clear bit fields (modify only the bits or bytes that you 
intend to change); (3) issue the .MTSET request to replace the 

previous terminal status with the updated status. 

Note that if an error occurs, and the error code is not 1 or 4, the status block 
will not have been modified. 

Errors: 

Code Explanation 

1 Illegal unit number, Jun not attached. 

2 Nonexistent logical unit number. 

3 Illegal request, function code out of range. 

5 In the XM monitor, the status block address is not in valid user 
virtual address space. 

Example: 

Refer to the example for the .MTATCH request. 

2.52 .MTSTAT (Special Feature) 

The .MTSTAT request returns multi-terminal system status information. 

Macro Call: .MTSTAT area,addr 

where: 

area is the address of a three-word EMT block 

addr _ is the address of an eight-word status block where multi-termi- 

nal status information is returned. The status block contains the 
following information: 

Byte Offset Contents 

0 Offset from the base of the resident monitor to 

the first terminal control block (TCB) 

2 Offset from the base of the resident monitor to 

the terminal control block of the console termi- 

nal for the program 

4 The number of terminal control blocks built into 

the system (1-17 decimal) 
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Byte Offset Contents 

6 The size o 

10-17 Reserved 

Request Format: 

RO — area: 37. | 10 

Code Explanation 

5 In XM, the status block address is not in valid user address 

space. 

Example: 

Refer to the example for the .MTATCH request. 

2.53 .MWAIT (FB and XM Only) 

This request is similar to the .WAIT request. .MWAIT, however, suspends 

execution of the job issuing the request until all messages sent to the other job 

or requested from the other job have been received. It should be used prima- 

rily in conjunction with the .RCVD or .SDAT modes of message handling, 

where no action is taken when a message is completed. 

Macro call: .MWAIT 

Request Format: 

cam
e) 

—
 RO=| i | 

Errors: 

None. 

Example: 

+
 

+MWAIT - This is an exemrle im the use of the .MWAIT reauest. 

The example is actually two erogramss 3 Rackgsgound Job 

which sends messages: and a Foreground Joo, which receives them. 

NOTE: Each rrosgram should be assembled and linked serarately. 

e
e
 

ee
 

ed
 

«TITLE MWAITF.MAC 

++ 

§ Foresround Frogram «4. 
3> 

*>MCALL .RCVIly .MWAITT>s PRINT? EXIT 

MWAITF: .RCVD #AREA, #MBUFF + $40, sReauest 3 messase ur to 80 char. 

; ' jNo error rossible - always 3a BG 

; ‘ ; 

; ’ sItaq some other rrocessins 
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«PRINT #FGJOB slike announcing FG active... 

; ’ ; 
5 s 3 

+MWAIT sWait for messede to arrivere. 

TST MBUFF +2 sNull message? 

BEQ FEXIT #Yes..,exit the rrogram 

»sFRINT #FMSG sAnnounce we dot the messade... 

*+PRINT #MBUFF +2 and echo it beck 
ER MWAITF sLoor to get another one 

FEXIT: +EXIT sExit rProgram 

AREA: » BLKW be s;EMT Arsument Block 

MBUFFi .BLKW 4i, skuffer - Mss length + 1 
»WORT 4) sMake sure 80 char messasde ends ASCIZ 

FGJOR; sASCIZ /Hi - FG alive and well and waiting for se message! / 

FMSG3 eASCIZ /Hey BG - Got your messade it readsi/ 

»END MWAITF 

»>TITLE MWUAITE. MAC 

7+ 

> Backsround Frogram ~- Send a ‘null’ message to stor both rrograms 
$- 

*MCALL .SDUAT»y.MWAIT,» -GTLIN» -EXITs. PRINT 

MWAITEB? CLR BUFF sClear ist word 

»~GTLIN #BUFF, #FROMT sGet something to send to FG from TTY 

+SBAT #AREA> BUFF + #40. *Send inrut as message to FG 

RCS 1$ ;Rranch on error - No FG 

+MWAIT sWait for message to te sent 

TST BUFF Sent 2 null message? 

BNE MWAITE 3No.+-loor to send another message. 

»sEXIT sYes.++,exit Frogream 

1¢: ePRINT #NOFG sNo FG ! 

»EXIT sExit rrosram 

AREA: »RLKW uo sEMT Argument Block 

BUFF? »BLRW 40. 5Urp to 80 cher messade 

FROMT! .ASCII /Enter messase to be sent to FG Job/iisesiar/>/2200> 
NOFG: *ASCIZ /?NO FGT/ 

+END MWAITE 

2.54 .PRINT 
The .PRINT request causes output to be printed at the console terminal. The 

string to be printed can be terminated with either a null (0) byte or a 200 byte. 

If the null (ASCIZ) format is used, the output is automatically followed by a 

carriage return/line feed combination. If a 200 byte terminates the string, no 

carriage return/line feed combination is generated. 

‘ontrol returns to the user program after all characters have been placed in 

the output buffer. 

When a foreground job is running and the job that is producing output 

changes, a B> or F> appears. Any text following the message has been printed 

by the job indicated (foreground or background) until another B> or F> is 

printed. 

When a system job prints a message to the terminal, the message is preceded 

by logical-job-name. 

If the foreground job issues a message using .PRINT, the message is printed 

immediately, no matter what the state of the background job. Thus, for ur- 

gent messages, the .PRINT request should be used (rather than .TTYOUT or 

.TTOUTR). The .PRINT request forces a console switch and guarantees 
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printing of the input line. If a background job is doing a prompt and has 

printed an asterisk but no carriage return/line feed combination, the console 

belongs to the background and .TTYOUTs from the foreground are not 

printed until a carriage return is typed to the background. The foreground job 

can force its message through by doing a .PRINT instead of the .TTYOUT. 

Macro Call: .PRINT addr 

where: 

addr is the address of the string to be printed 

Errors: 

None. 

Example: 

»TITLE PRINT.MAC 

+ 
* »PRINT - This is an examrle in the use of the .PRINT reauest, 

5 The examrle merely acerts inrut from the console terminal and 
§ echoes it back. 
ry ;- 

*MCALL .GTLIN?. PRINT? .EXIT 

START: »>GTLIN #BUFF,€éPROMT Get a line of inrPut from keyboard 

TSTB BUFF jNothing entered? 

BEQ 1$ ‘Branch if nothings entered 

PRINT #BUFF sEcho the inrut back 

CLRB BUFF *Clear first char of buffer 

BR START §'Go back for more 
1$3 EXIT sExit Prodram on mull inreut 

BUFF: + BLKW 4i. 980 character buffer (ASCIZ for . PRINT) 

PROMT$ .ASCII /Enter something/<12><153/>/<200> 
*END START 

2.55 .PROTECT/.UNPROTECT (FB and XM Only) 

PROTECT 
The .PROTECT request allows a job to obtain exclusive control of a vector 
(two words) in the region 0-476. If the request is successful, it indicates that 

the locations are not currently in use by another job or by the monitor. The 

job then can place an interrupt address and priority into the protected loca- 

tions and begin using the associated device. 

Macro Call: .PROTECT area,addr 

where: 

area is the address of a three-word EMT argument block 

addr_ is the address of the word pair to be protected 

NOTE 

The argument addr must be a multiple of four, and must be 

less than 476 (octal). The two words at addr and addr+2 are 
protected. 
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Request Format: 

RO = area: 31 | 0 

addr 

addr+2 

Errors: 

Code Explanation 

0 Protect failure; locations already in use. 

1 Address (addr) is greater than 476 or is not a multiple of 4. 

Example: 

+TITLE FROTEC.MAC 

+
 

sPROTECT / .UNFROTECT - This is an example in the use of the .PROTECT 

and .UNPROTECT reauests. The exemrle illustrates how to rrotect the 

vectors of a device while an inline interrurt service routine does 

a dste transfer (in this case the device is a ILi1 Serial Line Interface), 

When the rrosgram is finished: the vectors are unrrotected for rossible 

use by another Joh. 

me
 

“E
P 

“a
p 

E>
 

“O
b 

EP
 

uD
 

“O
D 

*MCALL DEVICE: EXIT:s.FROTECT? -UNPROTECT:s . PRINT 

START: +sDEVICE #AREA,4ELIST *Setur to disatle DL11 interrurts on 

>eEXIT or “CTC 

»sPROTECT #AREA4?4300 rProtect the UL1I1l vectors 

Bes BUSY sEranch if already rrotected 

5 * Set ur data to transmit over DLil 

bd + 

JSR RS-DLi1 sUse BLii »fer routine (see .INTEN examrle) 

«WORD 128. 7Arsguments...Werd count 

WORD BUFFER stata buffer addr 

F * ?Contirue Processimse:. 

? ‘ 

FINI? «UNPROTECT #AREA? #300 es eeVentually to exit program 

eEXIT 

BUSY? »FRINT #NOVEC Print error messasees. 

EXIT Fthen exit 

AREA + BLKW 3 s;EMT Arsdument block 

LIST? »WORD 176500 CSR of DL1Ii 

«WORD 0 sStuff it with ‘0’ 

»WORD 0 sList terminator 

BUFFR: sate to send over [L111 

REPT 8, 78 lines of 32 characters... 

eASCIZ /Hello L114... Are You There 7??/ 

+ENDR 

NOVEC: sASCIZ /?Vector already rrotected?/ §$ Error message text 

» ENT START 

-UNPROTECT 

The .UNPROTECT request is the complement of the PROTECT request. It 
cancels any protected vectors in the 0 to 476 area. An attempt to unprotect a 
vector that a job has not protected is ignored. 

Macro Call: .UNPROTECT area,addr 

area is the address of a two-word EMT argument block 
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addr is the address of the protected vector pair that is going to be 

canceled. The argument addr must be a multiple of four, and 

must be less than 476 (octal) 

Request Format: 

RO — area: 31 | 1 

Errors: 

Code Explanation 

1 Address (addr) is greater than 476 (octal) or is not a multiple of 

four. 

Example: 

Refer to the example for the .PROTECT request. 

2.56 .PURGE 

The .PURGE request deactivates a channel without performing a .HRESET, 

SSRESET, .SAVESTATUS, or .CLOSE request. It frees a channel without 

taking any other action. If a tentative file has been entered on the channel, it 

is discarded. An attempt to purge an inactive channel is ignored. 

NOTE 

Do not purge channel 17 (octal) if your program is overlaid 

because overlays are read on that channel. 

Macro Call: .PURGE chan 

where: 

chan is the number (octal) of the channel to be freed 

Request Format: 

Ro= | 3 | chan | 

Errors: 

None. 

Example: 

»TITLE FURGE.MAC 

5+ 
> .PURGE - This is an example in the use of the FURGE reauest. 

$ This example merges 2-6 files into 1 filer making use of .SAVESTATUS 

$ and .REOPEN to read all inrut files on one channel. The .PURGE reauest 

«MCALL .CSIGEN?.SAVESTATUS, REOPEN». CLOSE». EXIT 

«MCALL .READWe WRITWr. PRINT? «PURGE 
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ERREYT = 52 sError byte loc in SYSCOM 

START? +CSIGEN #0SFACEs#DEFEXT s;Get file srecsroren filesyload handlers 
MOV #35R4 sR4 = Ist inrut channel 
MOV FAREArRS sR3 => EMT Arsument block 

MOV #SAVBLK YRS §RS => Channel savestatus blocks 

15 +SAVEST R3sR4sRS Save channel stetus 

RCS 2$ sRranch if channel mever orened 

Ant #12°R5 sAdJjust RS ta eaint to next status block 

INC R4 sRume R4 to = next input channel 

CMP #8.9R4 sone all inrut channels? 

BGE 1$¢ sRranch if mot 

2% MOV FSAVBLK SRS ;RS => to lst saved channel status 

BEQ 7$ sBranch if no inrut files 
443 +REOPEN RS: #3-RS sRe-open input channel on Ch 3 

CLR BLK Start reading with block Oo 
58? *READW R3rt3eFBUF FR #256. BLK fRead s block 

RCC 6$ Branch if no error 

TSTB @#ERRBYT sCheck if error = EOF 
BNE 8s *Kranch if mot EOF 

»PURGE #3 sClear ineut channel for re-use 

Ang #12,/R5 Point RS to next saved ch status 

TST @RS fAny more inrut channels? 

ENE 4$ sEranch if ves 

»CLOSE #0 sWe’re done,...-clase outrut channel 

»PRINT #D0NE Announce merse comrlete 

sEXIT FExit rrogrsm 

433 *WRITW R3r#Oe#BUF FR: #256.°sWELK Write block wiust read 
INC WELK ?Rume to next outrut block 

INC ELK sseame for inrut blk (doesn’t affect C bit) 

BCC a ;Branch if mo error on write 

moy #WERR se RO sWrite error - RO => message 

BR ve 3 PMEOTHl sas 

7% MOV F#NOINF s RO #RO => No input files messege 

ER oE PMETHS ess 

S$? MOY #RERR? RO #RO ==> Read error messade 

9s sPRINT iReraort error 

+EXIT then exit fFrosgram 

AREA? »BLKW S FEMT Argument block 
BLK? »>WORT 0 #Current read block 

WRLKY WORT 0 ;Current write block 

SAVBELK??.BLKW 30. ;Saved channel status ares 

DEFEXT? .WORD 0107050 No default extensions for CSIGEN 

NOINF *ASCIZ /?NO inreut files?’ Error messages 

WERR? sASCIZ /PWrite Error?/ 

RERR$ sASCIZ /?Read Error?/ 
DONE: *ASCIZ /1I-0 Transfer Comrleted/ 

+EVEN 
BUFFR? »BLKW P54, 91/0 buffer 
DSPACE = , sHandlers start here... 

»ENTI START 

2.57 .QELDF (Device Handlers Only) 

The .QELDF macro symbolically defines queue element offsets for the speci- 

fied set of system generation special features. The queue element offsets gen- 
erated by this macro are as follows: 

Q.LINK=0 (Link to next queue element) 

Q.CSW=2. (Pointer to channel status word) 

Q.BLKN=4. (Physical block number) 

Q.FUNC=6. (Special function code) 

Q.JNUM=7. (Job number) 

Q.UNIT=7. (Device unit number) 

Q.BUFF=* 010 (User virtual memory buffer address)



Q.WCNT="012 (Word count) 

Q.COMP="014 (Completion routine code) 

Since the handler usually deals with queue element offsets relative to 

Q.BLKN, the .QELDF macro also defines the following symbolic offsets: 

Q$LINK=-4 
Q$CSW=-2 

Q$FUNC=2 
Q3JNUM=3 
QSUNIT=3 
QSBUFF=4 
QSWCNT=6 
Q$COMP=* 010 

For SJ and FB systems: 

Q.ELGH="016 (End of queue element; used to find length) 

For XM systems: 

Q.PAR=*016 (PARI relocation bias) 

Q$PAR=* 012 

Q.ELGH=*024 (End of queue element; used to find length) 

NOTE 

Be sure to invoke .QELDF after you specify the system condi- 

tional defaults, because the queue element offsets are different 

if you select memory management by setting MMGS$ST = 1. The 

-.DRDEF macro automaticaily invokes .QELDF in a handler. 

Example: 

Refer to the example following the description of .DRAST. 

2.58 .QSET 

The .QSET request allows additional entries to be made to the RT-11 I/O 

queue. A general rule to follow is that each program should contain one more 

queue element than the total number of I/O requests that will be active 

simultaneously on different channels. Timing and message requests such as 

.MRKT, .TWAIT, .SDAT/C, and .RCVD/C also require queue elements and 

must be considered when allocating queue elements for a program. Note that 

if synchronous I/O is done (such as .READW/.WRITW) and no timing re- 

quests are done, no additional queue elements need be allocated. 

Each time .QSET is called, a specified contiguous area of memory is divided 

into seven-word segments (10-word [decimal] segments for the XM monitor) 

and is added to the queue for that job. .QSET can be called as many times as 

required. The queue set up by multiple .QSET requests is a linked list. Thus, 

.QSET need not be called with strictly contiguous arguments. The space used 
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for the new elements is allocated from your program space. Care must be 

taken so that the program in no way alters the elements once they are set up. 

The .SRESET and .HRESET requests discard all user-defined queue ele- 

ments; therefore any previous .QSET requests must be reissued. However, 

you must not specify the same space in two separate .QSET requests if there 

has been no intervening .SRESET or .HRESET request. 

Care should also be taken to allocate sufficient memory for the number of 

queue elements requested. The elements in the queue are altered asynchro- 

nously by the monitor; if enough space is not allocated, destructive references 

occur in an unexpected area of memory. The monitor returns the address of 

the first unused word beyond the queue elements. Other restrictions on the 

placement of queue elements are that the USR must not swap over them and 

they must not be in an overlay region. For jobs that run under the XM 

monitor, queue elements must be allocated in the lower 28K words of mem- 

ory, since they must be accessible in kernel mapping. In addition, the ele- 

ments must not be in the virtual address space mapped by kernel PARI, 

specifically the area from 20000 to 37776(octal). 

NOTE 

Programs that are to run in both FB and XM environments 

should allocate 10 (decimal) words for each queue element. 

Alternatively, a program can specify the start of a large area 

and use the returned value in RO as the top of the queue ele- 

ment. 

The following programmed requests require queue elements: 

.TWAIT .RCVDW 
MRKT  .WRITE 
-READ .WRITC 
-READC  .WRITW 
-READW  SDAT 
-RCVD SDATC 
RCVDC .SDATW 

Macro Call: .QSET addr,len 

where: 

addr is the address at which the new elements are to start 

len is the number of entries to be added. In the SJ and FB monitor, 

each queue entry is seven words long; hence the space set aside 

for the queue should be len*7 words. In the XM monitor, 10 

(decimal) words per queue element are required 

On completion, RO contains the address of the first word beyond the allocated 

queue elements. 

Errors: 

DAM 

In an extended memory environment, an attempt to violate the PARI 

restriction results in a 2?MON-F-addr error, which can be intercepted 

with a .SERR programmed request. 
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Example: 

+TITLE 

+
 

«QSET - 

a>
 

‘e
p 

“a
e 

AP
 

ED
 

This is an 

The example illustrates 32 

inrut reauest after a srecified time interval. 

QSET.MAC 

examrle in tne use of the 

user implemented 

»-QSET re@uest. 

"Timed Read* to cancel an 

»-MCALL .MRKT».TTINRs -EXITs PRINT: .TTYOUTs -CMKT».TWAIT:.QSET 

LF = 12 Line Feed 

JSW = sJob Status Word location 
TCBITS 100 Return C-bit oit in JSW 

TTSFCS 10000 sTTY Special Mode bit in JSW 

STARTS: ~QSET #XQUE, #1 iNeed an extra Q-Elem for this 

1$: MOV #PROMT?RO #Mainline ~- RO => Fromrt 

MOV $BUFFReR1 sR1 => Ineut ouffer 
CALL TREADS illo a "timed read" 
RCS 2% 7C-bit set = Timed suit 
»+PRINT #LINE ;"*Frocess" dataess 

BR 1$ sGo back for more 

28: PRINT #TIMOUT s;Read timed out - could rrocess 

EXIT teartial data but we’ll Just exit 

#k TREADS - "Timed Read" Subroutine x 

s*& Inrut? RO => Prompt String / RO = OG if no Fromet x 

3 Rios > Ineut Buffer x 

$k Outeuti Buffer contains ineut chars, if any, terminated x 

3x by a null char. C-Hit set if timed out x 

TREADS: TST RO See if we have to Fromret 

BER 1$ sBranch if morass 

»PRINT ?OQuteut rromret 

1$: CLR TEYT sClear time-out flag 
+MRKT #TAREAs #TIMEs #TOUTs #1 sIssue 3a .MRKT for 10 sec 
BIS #TCBRIT$,» @#ISH Set C-Bit bit in JSW (for F/B) 

CLRB @R1 Start with "emety" buffer 

TTIN?: »TWAIT #AREA jWait so we don’t lock out BG 

»>TTINR sLook for a character 

BIT #1, (FC)+ Timed out? 
TEYT »WORD 0 sTime~-out flees 

BNE 2$ sBranch if yes 

RCS TTIN s;Branch if inrut not complete 

MOVE ROs(R1dD+ sXfer ist character 

+CMKT #TAREA:s #0 sCancel .MRKT 

2%; BIS #TTSFC$>@#ISW sTurn om TT Srecial mode 

33: »TTINR Flush TT? ring buffer 

MOVE ROs CRD + sPutting characters in user buffer 

BCC 3$ ;If more chars go set ‘em 

CLRE ~(Ri>d Terminate inrut with mull byte 

BIC #TCRITS!TISFCS$s@#ISW Clear bits in JSW 
ROR TEYT Set carry if timed out 
RE TURN sReturn ta caller 

TOUT: INC TEYT 
RETURN jLeave completion code 

XQUE$ »BLKW 10, sExtra Q-Element 

AREA: »WORD OrWAIT 7EMT Argument block for .TWAIT 

TAREA: + BLRW 4 7EMT Arsument block for .MRKT 

TIMES +WORD 07600. s;Time-out interval (10 sec) 

WAIT? »WORD Osl 31/60 sec wait between »TTINKs 

LINE? »ASCII /Not in stock - Fart #€ / sTummy resronse 

BUFFR? »BLKE 81. rUser infut ouffer 

FROMT? *ASCIZ /Enter Fart #€ 2/2200> sFromet 

TIMOUT: .ASCIZ /Timed read exrired!/ >Too bad message 

~END START 

2.59 .RCTRLO 

The .RCTRLO request makes sure that the console terminal is able to print 

by resetting the CTRL/O switch for the terminal. A CTRL/O typed while 
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output is directed to the console terminal inhibits the output from printing 

until either another CTRL/O is struck or until the program resets the 

CTRL/O switch. Therefore, a program with a message that must appear at 
the console should reset the CTRL/O switch. 

Macro Call: .RCTRLO 

Errors: 

None. 

Example: 

*TITLE RCTRLO.MAC 
+ 

*RCTRLO - This is an examrle in the use of the .RCTRLO reauest., 
In this example, the user rrodram first calls the CSI in general modey 

sthen processes the command, When finished» it returns to the CSI for 

sanother command line. To make sure that the eromrting °x’ typed by 
sthe CSI is not inhibited by a CTRL-O in effect from the last oreration» 
terminal outreut is assured via the .RCTRLO reauest prior to the 
sCSI call. 
¢~- 
' 

a
>
 

a
e
 

“e
E 

*MCALL .RCTRLO+.CSIGEN:. EXIT 

START? »RETRLO sMake sure TT? outrut is enabled 

+CSIGEN #DSFACEs#0EXT+#0 #Issue a .CSIGEN reauest to get command 
(CSI will promet with °x’) 

5 ' sProcess the command... 

; ‘ ; . 
5 * 5 

JMP START #Get another command... 

DEXT? »WORD 0707020 No default entensions 

DSPACE? = , sSrace for handlers starts here 

»END START 

2.60 .RCVD/.RCVDC/.RCVDW (FB and XM Only) 

2-90 

The .RCVD (receive data) request allows a job to read messages or data sent 
by another job in an FB environment. 

There are three forms of the .RCVD request, and they are used with the 
.SDAT (send data) request. The send data-receive data request combination 
provides a general data/message transfer system for communication between 
a foreground and a background job. .RCVD requests can be thought of as 
-READ requests where data transfer is not from a peripheral device but from 
the other job in the system. Additional queue elements should be allocated for 
buffered I/O operations in .RCVD and .RCVDC requests (see the .QSET 
request). Under an FB monitor with the system job feature, .RCVD/C/W 
requests and .SDAT/C/W requests remain valid for sending messages between 
background and foreground jobs in addition to the general read and write 
capability available to all jobs. 

RCVD 
This request is used to receive data and continue execution. The request is 
posted and the issuing job continues execution. When the job needs to have 
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the transmitted message, an .MWAIT should be executed. This causes the job 

to be suspended until the message has been received. 

Macro Call: .RCVD area,buf,went 

where: 

area is the address of a five-word EMT argument block 

buf is the address of the buffer into which the message length/mes- 

sage data is to be placed 

went is the number of words to be transferred 

Request Format: 

RO = area: 26 | 0 
reserved 

buf 

went 

1 

Upon completion of the .RCVD, the first word of the message buffer contains 

the number of words transmitted. Thus, the space allocated for the message 

should always be at least one word larger than the actual message size ex- 

pected. If the sending job attempts to send more words than the receiver 

specified in the went argument of the .RCVD request, the first word of the 

buffer will contain the number of words that the sender specified, but only 

went words will be actually transferred. The rest of the sender’s message will 
be ignored. 

The word count is a variable number, and as such, the SSDAT/.RCVD combi- 

nation can be used to transmit a few words or entire buffers. The .RCVD 

operation is only complete when a .SDAT is issued from the other job. 

Programs using .RCVD/.SDAT must be carefully designed to either always 

transmit/receive data in a fixed format or to have the capability of handling 

variable formats. Messages are all processed in first-in first-out order. Thus, 

the receiver must be certain it is receiving the message it actually wants. 

Message handling in the FB monitor does not check for a word count of zero 

before queuing a send or receive data request. Since RT-11 distinguishes a 

send from a receive by complementing the word count, a .SDAT of zero words 

is treated as a .RCVD of zero words. Avoid a word count of zero at all times 

when using a .RCVD request. 

Errors: 

Code Explanation 

0 No other job exists in the system. 

Example: 

Refer to the example for the .SDAT request. 
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.RCVDC 
The .RCVDC request receives data and enters a completion routine when the 

message is received. The .RCVDC request is posted and the issuing job con- 

tinues to execute. When the other job sends a message, the completion routine 

specified is entered. 

Macro Call: .RCVDC area,buf,went,crtn 

where: 

area is the address of a five-word EMT argument block 

buf is the address of the buffer into which the message length/mes- 
sage data is to be placed 

went is the number of words to be transmitted 

crtn is the address of a completion routine to be entered 

As in the .RCVD request, word 0 of the buffer contains the number of words 

transmitted when the transfer is complete. 

Request Format: 

RO = area: 26 | 0 
reserved 

buf 

went 

crtn 

Errors: 

Code Explanation 

0 No other job exists in the system. 

Example: 

+TITLE RCVDC.MAC 

+
 

«RCOVDC - This is an examrle in the use of the .RCVDC reauest. The examrle 

is 8 simulation of 3 mainline Foresdround rrosgram which is currently 

susPended waiting for a messade from the Background: but which needs 

to close a file (rerhars orened by a .-ENTER 7?) before aborting from 

CTRL-C action. A completion routine reriodically insreects the CTRL-C 

status word end resumes the mainline if double CTRL-C is entered. 

NOTE? This example MUST be run as 2 FG Job under an FB monitor. 

a>
 

Ge
 

OP
 

<P
 

ED
 

eb
 

eh
 

eb
 

ce
p 

*MCALL) .SCCAs,RCOVDCs -EXITs «PRINT: «MRKT 
»MCALL ,QSET,.SPNDy,.RSUM 

START? ~QSET #QELEMs #1 sAllocate another Q-Element 

+SCCA #MNAREA,YESCCA Inhibit “CC action by monitor 

1$3 CALL CWATCH sStart "watchdos’ comrletion rtne 

»RCVDC #MAREA> #MBUFF 2#40.7°#MESG fLlook for 2a message 

; + j5No errors - there’s always BG 

; ’ sOther rrocessing here...» 

¥ + y 

»PRINT #SLEEP 7Annmounce we’re goings to susrend 

»SPND *Susrend to wait for messade 

TST SCCA iWe’ve been .RSUMed..."C°C hit?? 

BNE CLOSE Branch if ves 

' * otherwise sssume message came ifiess 

rd
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} <process messase here> 

3 . 

BR if SlLoOPess 

CWATCH? TST Sscca Check if “C°C entered.-,. 

BEQ MARK ;Branch if no 

MESG$ +RSUM #Yes.,+.-wake up the mainline 

RETURN sthen leave completion code 

MARK; +MRKT #CAREASETIMEs &@CWATCHe #1 #Schedule to run again in 10 sec. 

RETURN s3then leave completion code 

CLOSE? »PRINT #ABORT Announce we’re aborting 

3 ‘ jrroceed with "orderly" abort 

*# <OQuteut filets) closed here> 

3 ‘ 
~EXIT Exit the rrogrem 

QELEM: + BLKW ? sExtra Q-Element 

MBUFF? » BLKW 41. sMessade buffer 

MAREA$ +> BLKW a 7EMT Arsument blocks 

CAREA! »BLKW 4 ; 

TIME? »WORD 07600, sTime out im 10 seconds 

SCCAE »WORD 0 ;°C°C Status word 

ABORT; sASCIZ /?7! Abort Acknowledged... Closing Outeut File(s) !7?/7 

SLEEF? »sASCIZ /! Mainline Susrendina !/ 

~END START 

RCVDW 

-RCVDW is used to receive data and wait. A message request is posted and 

the job issuing the request is suspended until the other job sends a message to 

the issuing job. When the issuing job runs again, the message has been 

received, and word 0 of the buffer indicates the number of words transmitted. 

Macro Call: .RCVDW area,buf,went 

where: 

area is the address of a five-word EMT argument block 

buf is the address of the buffer into which the message length/mes- 

sage data is to be placed 

went is the number of words to be transmitted 

Request Format: 

RO - area: 26 | 0 
reserved 

buf 

went 

0 

Errors: 

Code Explanation 

0 No other job exists in the system 

Example: 

Refer to the example for the .SSDATW request. 
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2.61 .RDBBK (XM Only) 

The .RDBBK macro defines symbols for the region definition block and 
reserves space for it. The .RDBBK automatically invokes .RDBDF. 

Macro Cail: .RDBBK rgsiz 

where: 

rgsiz_ is the size of the dynamic region needed (expressed in 32-word 
units) 

Example: 

See Chapter 4 of the RT-11 Software Support Manual for an example 
that uses the .RDBBK macro and a detailed description of the extended 
memory feature. 

2.62 .RDBDF (SM Only) 

The .RDBDF macro defines the symbolic offset names for the region defini- 
tion block and the names for the region status word bit patterns. In addition, 
this macro also defines the length of the region definition block by setting up 
the following symbol: 

R.GLGH = 6 

The .RDBDF macro does not reserve space for the region definition block. 

Macro Call: .RDBDF 

The .RDBDF macro expands as follows: 

R.GID = 0 
R.GSIZ = 2 
R.GSTS = 4 
R.GLGH =6 
RS.CRR = = 100000 
RS.UNM_ = 40000 
RS.NAL = = 20000 

2.63 .READ/.READC/.READW 

Read operations for the three modes of RT-11 I/O are done using the .READ, 
-READC, and READW programmed requests. 

In the case of .READ and .READC, additional queue elements should be 
allocated for buffered I/O operations (see the .QSET request). 

Upon return from any .READ, .READC, or .READW programmed request, 
RO contains the number of words requested if the read is from a sequential- 
access device (for example, paper tape). If the read is from a random-access 
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device (disk or DECtape), RO contains the actual number of words that will be 

read (.READ or .READC) or have been read (.READW). This number is less 

than the requested word count if an attempt is made to read past end-of-file, 

but a partial transfer of one or more blocks is possible. In the case of a partial! 

transfer, no error is indicated if a read request is shortened. Therefore, a 

program should always use the returned word count as the number of words 

available. 

For example, suppose a file is five blocks long (it has block numbers 0 to 4) 

and a request is issued to read 512 words (decimal), starting at block 4. Since 

512 words is two blocks, and block 4 is the last block of the file, this is an 

attempt to read past end-of-file. The monitor detects this and shortens the 

request to 256 words (decimal). On return from the request, RO contains 256, 

indicating that a partial transfer occurred. Also, since the request is shortened 

to an exact number of blocks, a request for 256 words either succeeds or fails, 

but cannot be shortened. 

An error is reported if a read is attempted starting with a block number that is 

beyond the end-of-file. The carry bit is set, and error code 0 appears in byte 

52. No data is transferred in this case, and RO contains a zero. 

-READ 
The .READ request transfers to memory a specified number of words from the 

device associated with the specified channel. The channel is associated with 

the device when a .LOOKUP or .ENTER request is executed. Control returns 

to the user program immediately after the .READ is initiated, possibly before 

the transfer is completed. No special action is taken by the monitor when the 

transfer is completed. 

Macro Call: .READ area,chan,buf,went,blk 

where: | 

area is the address of a five-word EMT argument block 

chan is a channel number in the range 0-377 (octal) 

buf is the address of the buffer to receive the data read 

went is the number of words to be read 

blk is the block number to be read. For a file-structured .LOOKUP, 

the block number is relative to the start of the file. For a non- 

file-structured .LOOKUP, the block number is the absolute 

block number on the device. Note that the first block of a file or 

device is block number 0. The user program normally updates 

blk before it is used again. If input is from TT: and b/k=0, TT: 

issues an uparrow (*) prompt (This is true for all .READ 

requests.) 

Notes: 

1. .READ and .READC requests instruct the monitor to do a read from the 

device by queuing a request for the device and immediately returning 

control to your program. 
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2. .READ and .READC requests execute as soon as all previous I/O requests 

to the device handlers have been completed. Note that a read from RK1: 

must wait for a previous read to RKO: to complete. This is a hardware 

restriction because the controller looks at all I/O operations sequentially. 

Read errors are returned from the .READ and .READC or the .WAIT 

request. Errors can occur on the read or on the wait, but only one error is 

returned. Therefore, the program must check for an error when the read is 

complete (.READ/BCS) and after the wait (.WAIT/BCS). The wait re- 

quest returns an error, but it does not indicate which read caused the 
error. 

Errors reported on the return from the read request are as follows: 

a. Nonexistent device/unit 

b. Nonexistent block 

c. In general, errors that do not require data transfers but are controller 
errors or EOF errors 

During the .READ and .READC requests, the monitor keeps track of 

errors in the channel status word. If an error occurs before the monitor can 

return to the caller, the error is reported on the return from the read 

request with the carry bit set and the error value in RO. If the error occurs 

after return from the read request, the error is reported on return from the 

next .WAIT, or the next .READ/.READC. Some errors can be returned 

from .READ/.READC requests immediately, before any I/O operation 

takes place. One condition that causes an immediate error return is an 

attempt to read beyond end-of-file. 

If .READ/C/W requests are used to receive messages under a system job 
monitor, the buffer must be one word longer than the number of words 

expected to be read. Upon completion of the data transfer, the first word 

of the buffer will contain a value equal to the number of words actually 
transferred (as for .RCVD/C/W), 

Request Format: 

RO — area: 10 | chan 
blk 

buf 
went 

1 

When the user program needs to access the data read on the specified chan- 

nel, a .WAIT request should be issued as a check that the data has been read 

completely. If an error occurred during the transfer, the .WAIT request indi- 

cates the error. 
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Errors: 

Code Explanation 

0 Attempt to read past end-of-file. 

1 Hard error occurred on channel. 

2 Channel is not open. 

Example: 

STITLE READ.MAC 
+ 

/READ / WWRITE - This is an the use of the .READ / .WRITE 

file 

<>
 

GP
 

Ge
 

ee
 

ED
 
m
P
a
 

ae
 

ee
 

OD
 

START: 

1$3 

AREA? 3 
TOBLK?: 

BUFF 
DEFEXT 
DONE: 
MESSG; 
WERR: 
RERR: 

DSPACE 

Progra initiates input via 

makes sure input has completed visa the 

the block Just read. 

is another single file cory 

Another 

requests. The example demanstrates asycnhronous 1/0 where 3 mainline 

»+READ reauests: does some other rrocessing 

»WAIT reauests then outruts 

«WAIT is issued before the next read 

is issued to make sure the rrevious write has finished. This example 

utilizing .CSIGEN to input the 

specs, load the reauired handlers and oren the files. 

+MCALL 
»MCALL 

ERREBYT 

» ENABL 
+CSIGEN 
MOV 
CLR 
»READ 
BCS 

BIT 
BNE 
oPRINT 
, 

»WAIT 
BCS 
«WRITE 
BCS 
INC 

»PRINT 
+CLOSE 
+ SRESET 
EXIT 
«WORD 
»WORD 
»WORD 
»WORD 
»WORD 
+BLKW 

: WORD 
eASCIZ 
+ASCIZ 
sASCIZ 
»ASCIZ 
+EVEN 

~END 

+READs WRITE? .CLOSEs PRINT 
»>CSIGENs -EXITs WATT? SRESET 

= 52 

LSB 
#DSPACE »#DEFEXT 
#AREA?RS 
IOBLK 
R523 

&$ 

#i,+TOBLK 
2$ 
#MESSG 

#WERR»y RO 

7$ 
#RERRs RO 
4% 
@FERRBYT 

BUFF 

256, 

¢) 

2566 

0707020 

/I-0O Transfer Complete/ 

s3Error Bute location in SYSCOM 

sEnable local symbol block 

Use CSIGEN to set handlers: files 

;R5 => EMT Argument list 

sStart reads with Block #90 

Read a black.s-+. 

*Branch on error 

Then simulate 

some other 

meaningful (?) 

FPPOCeESSeee 

s;Did read finish OK? 

#Branch if not (must be hard errar!) 

$Now write the block Just read 

sBranch on error 

+Bumr Block # 

3We could do some more processing here 

sWait for write to finish 

sBranch if write was successful 

s#RO => Write error ass 

sRerort error 

Merge to exit program 

»*RO => Read error msg 

Branch to rerort error 

sRead error..-EGF? 

*Branch if not 

3Yes..-announce completion 

;Make outeput file rermanent 

sDismiss fetched handlers 

sthen exit rrogras 

sEMT Area block 

*Block #» 

sRuffer addr & word count 

salreacy fixed in block.-. 

? 

s1/0 buffer 

jNo default extensions for CSIGEN 

sMessadesess 

€12>¢152>/< Simulating Mainline Frocessins +/ 

/PWrite Error?/ 

/?PRead Error?ys 

START 

sHandlers may be loaded starting here 
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.READC 
The .READC request transfers a specified number of words from the indicated 

channel to memory. Control returns to the user program immediately after 

the .READC is initiated. Attempting to read past end-of-file also causes an 

immediate return, in this case with the carry bit set and the error byte set to 

0. Execution of the user program continues until the READC is complete, 

then control passes to the routine specified in the request. When an RTS PC is 

executed in the completion routine, control returns to the user program. 

Macro Call: .READC area,chan,buf,went,crtn,blk 

where: 

area is the address of a five-word EMT argument block 

chan is a channel number in the range 0-377 (octal) 

buf is the address of the buffer to receive the data read 

went is the number of words to be read 

crtn is the address of the user’s completion routine. The address of 

the completion routine must be above 500 (octal) 

blk is the block number to be read. For a file-structured .LOOKUP, 

the block number is relative to the start of the file. For a non- 

file-structured .LOOKUP, the block number is the absolute 

block number on the device. The user program normally updates 
blk before it is used again 

When a compietion routine is called, error or end-of-file information for a 

channel is not cleared. The next .WAIT or .READ/.READC on the channel 

(from either mainline code or a completion routine) produces an immediate 

return with the C bit set and the error code in byte 52. The completion routine 

will never be entered if the READC request returns an error. 

Request Format: 

RO = area: 10 | chan 
blk 
buf 

went 

crtn 

When a .READC completion routine is entered, the following conditions are 
true: 

1. RO contains the contents of the channel status word for the opera- 

tion. If bit 0 of RO is set, a hardware error occurred during the 

transfer; consequently, the data may not be reliable. The end-of-file 
bit may be set. 

2. R1 contains the channel number of the operation. This is useful 

when the same completion routine is to be used for several different 
transfers. 
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3. On a file-structured transfer, a shortened read is reported when the 

-READC request is returned, not when the completion routine is 

called. 

4. Registers RO and Ri can be used by the routine, but all other regis- 

ters must be saved and restored. Data cannot be passed between the 

main program and completion routines in any register or on the 

stack. 

Errors: 

Code Explanation 

0 Attempt to read past end-of-file; no data was read. 

1 Hard error occurred on channel. 

2 Channel is not open. 

Example: 

»TITLE REATIC. MAC 

+ 

sREAIC “ ~WRITC - This is an examele in the use of the .READTC /¢/ .WRITC 

requests. The example demonstrates event-driven I/0 where @ mainline 

Frodram inmnitistes 2 file transfer and completion routines continue it 

<a
> 

ME
P 

Ee
 

WR
 

ee
 

ee
 

ce
r 

a
 

while the mainline FProceeds with other erocesses,. The examrle is another 

single file cofy Fraosgramr Utilizing .-CSIGEN to inreut the file srecsy load 

the reauired handlers smd oren the files. 

»MCALL .REATIC: .WRITC:,.CLOSE,.FRINT:.CSIGEN:,. EXIT: .WAITs.SRESET 

ERRBYT = 52 sError Byte location in SYSCOM 

»sENABL LSE 

START: »CSIGEN #0SFACE>s4#hEFEXT yUse CSIGEN to get handlersy files 

CALL IOXFER Start I/O 

sPRINT #MESSG. *Now simulate other mainline rrocess 

MOY #-1-R5 5 

1$: DEC RS > (kill some time) 

BNE 1$ ; 

TSTE EOF slid I/0 complete? 

BEQ 14 sNo.+-Go some more mainline work 

INCH EOF *Check for read/write error 
BEQ WERK ;EOF = O = Write error 

BLT RERR sEQF < 0 = Read error 

»CLOSE #0 sEQF + O = End of File 

MOY #T0NE+RO sRO => We’re done mess 

BR GBYE *Mersge to exit Frogram 

WERK? MOV $WRERRYRO *Set ur error messages heres... 

BR GBYE 

RERR? MOV #ROERR:s RO 

GRYE? +PRINT *Frint messede 

»SRESET sDismiss fetched handlers 

»EXIT sExit Program 

WROONE: WAIT #0 sWrite comrel rtne...write successful? 

BCS RE} Branch if motes. 

IOXFER: .REAIC #AREA: #3257 #4¢ ;Queue ur 3 read 

BCC 7% sBranch if okees 

TSTB @#ERRBYT yError - is it EOF? 

BEQ &$ *Rranch if ves 

233 DECE EQF 7Use EOF Flas to indicate hard error 

3$i TECE EOF sEQF = -2 Read err / = -1 Write err 

RETURN sLeave completion code 

4$3 «WAIT #3 ;Comel rtne #2 - was read ok? 

BCS 2$ sBranch if rot 

WRITC #€AREAs #0527 #WROONE *Queve ur & Writeres 

BCS 34 Branch if error 

a8) INC BLOK sRume block # for next read 

RETURN sLeave Completion code... 

68! INCR EOF >Set EOF fleas 
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8) g fa) 

7$3 
AREA; 
BLOK? 

BUFFS 
NEFEXT: 
HONE 
MESSG; 
WRERR 
RDERR : 
EOF? 

DSPACE 

+
 

e
e
 

T
e
 

ee
 

Ty
 

+»*MCALL 
*MCALL 

HNGUPS 
TTSFCS 
TTLCS 
AS. INF 
M.TSTS 

M.TSTUW 
M.NLUN 

MTXAMPE 

10$: 

3083 

1083 

rammed Request 

RETURN 
»+WORTD 
+WORD 
+WORT 
+WORT 
»WORT 
+ BLKW 
«WORT 
*ASCIZ 
*ASCTZ 
sASCIZ 
sASCIZ 
»RYTE 
»EVEN 

«END 

MTXAMF.MAC - 

demonstrstes the 

Frodrammed reauestss 

terminsils on 

ineut/echo exercise on 

double CTRL/C 15 sent to it. 

@ given 

0 
0 
BUFF 
256. 
0 
256. 
01070790 

/1-0O Transfer Comrlete/ 

Simulating Mainline Frocessing 3/ fe 

sthen return 

ENT Area block 

sRlock #r 

sRuffer addr & word count 

relreadyu fixed in blockers 

s;Completion rtne addr 

71/0 buffer 

*No default 

PMeEesssadessse 

extensions for CSIGEN 

/?PWrite Error?/ 

7?PRead Errart?/ 

0 

START 

The followings is an 

use of all the Multi-terminal 

The rogram 

sustemsr 

all attached terminels 

*EOF flag 

sHandlers may be loaded starting here 

example prodram that 

attaches all the 

Fraceges with an 

until 

then 

+MTATCHs -MTPRNT> .MTGET?.MTIN:s -MTOUT 
»>PRINTs -MTRCOTOs «HTSETs «MTSTATs -EXIT 

4000 
19000 
40000 
40000 
0 H

o
u
 

He 
ft 

H
o
u
 

ib
 

MTA EMSTAT 
MSTATHM.LUNSR4 

MERR 
Kl 
#AST:RK2 
ENTAPR2°R1 

30$ 

Risk3 

#TSBrRS 
#MNTASR3sK1 
#TTSPCStT TLCS eM. TSTS(RS) 

#HTAK Se Ki 

SHNGUPS$/4002M,.TSTWCRS) 

sTerminal offline bit 

>Srecial mode bit 

sLower case mode bit 

sIneut availsble bit 

sTerminal status word 

sTerminal state byte 

3# of LUNs word 

?Start of Frosram 

*Get MTTY status 

*k4 = # LUNs 

*None? Not MTTY!!! 

sInitisl LUN = 0 

sR2 -> AST word array 

sHttach terminal 

*Success! 

*>Set attach failed 

sFroceed with next LUN 

FAttach successful 

*Cory LUN 

sMultirply ov 8 for offset 

*To the terminal status 

rolockss.s 

7Rk3 -* LUN’s TSE 

*Get LUN’s status 

sSet srecial 

;mode and lower case 

ySet LUN’s stetus 

sOnline? 

308 iNore! 

#HTArR1 sReset CTRL/O 

EMTArEHELLO*eRI +#Sau hello... 

#27Rh2 3;R2 -> Next AST word 

R1 7Get next LUN 

Rk1sk4 i Tone? 

10% *Norer go attach another 

sInreut 2 echo forever 

rumtil “CC... 

Ri rInitial LUN = 0 

#AST+R2 sR2 -> AST words 

TAICR1) rTerminal attached? 

20$ sNOFO@ ses 

$AS.INPs (R22) PANY inPut? 

20% Nore, 24 

#MTAr €NTCHAR R141 FImreut a character 

ERR sOcors! Error on inrut 

#MTAxEMTCHARSR1 sr Fi Echo the character 

escription



BCS 
2083 Ang 

INC 
CMF 
BLO 
BR 

ERR? +FPRIN 
+EXIT 

MERRE +PRIN 
sEXIT 

AST? + BLEW 

TAI? + RLKB 

MSTAT? .BLKW 
TSE3 + BLARW 
MTAt + BLRW 
MTCHAR? . BYTE 

HELLO? .ASCI 
NOMTTY: «ASCI 

T #UNEXF 

T #NOMTTY 

1é, 

14. 

2 ‘Hello! Characters tered will be echoed/ 

*Coors! Error on outrut 

#Point ta nmext AST word 

*Get next LUN 

sone them a11? 

3Nos so check another 

¥Yesr, rereat (forever!) 

sUnexpected errors... 

Print message & exit! 

Not multi-terminal 

Print message & exit 

Asynchronous Terminal 

Status Words (1/LUN) 

#Terminal aettached list 

s1 Rete rer LUN... 

70 = Not atietched 

tMTTY status block 

*7TERMINAL STATUS BLOCKS 164. 
,EMT argument olock 

*Charecter stored here 

Z /?Not Multi-terminal systemt/ 

UNEXF: *ASCIZ /?Unexeected error... FProgram aborting?/ 

+ENT MTXAMF sEnd af Frogram 

.READW 

The .READW 

BLOCKS OF 4 WORDS 

request transfers a specified number of words from the indi- 

cated channel to memory. When the .READW is complete and/or an error is 

detected, control returns to the user program. 

.READW area,chan,buf,went,blk Macro Call: 

where: 

area 

chan 

buf 

went 

blk 

is the address of a five-word EMT argument block 

is a channel number in the range 0-377 (octal) 

is the address of the buffer to receive the data read 

is the number of words to be read; each .READ request can 

transfer a maximum of 32K words 

is the block number to be read. For a file-structured .LOOKUP, 

the block number is relative to the start of the file. For a non- 

file-structured .LOOKUP, the block number is the absolute 

block number on the device. The user program normally updates 

blk before it is used again 

Request Format: 

RO — area: 10 | chan 
blk 
buf 

went 

0 

If no error occurred, the data is in memory at the specified address. In an FB 

environment, the other job can be run while the issuing job is waiting for the 

I/O to complete. 
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Errors: 

Code Explanation 

0 Attempt to read past end-of-file. 

1 Hard error occurred on channel. 

2 Channel is not open. 

Example: 

.TITLE READW. MAC 

t-
 

»sREADW /# WRITW - This is an examrle in the use of the .READW / WRITHW 

requests. The examrle is s single file cory frrogram., The file srecs 

are inrut from the console terminal: and the inreut & outrut files orened 

via the general mode of the CSI. The file is coried using synchronous 

I/O» and the outeut file is made feermanent vis the .CLOSE reauest. 

i
 

e
e
 

ee
 

ed
 

»MCALL .CSIGEN:.READWs:. PRINTs .-EXITy.WRITWs.CLOSEs.SRESET 

ERREYT=S2 sError Bute Loacation 

START? »~CSIGEN #0SFPACE>#DEXT 7Get string from terminal 

CLR IOBLK yIinrut black # starts with 0 

MOV FAREASRS sRS => EMT Argument list 
READ? sREADW RS» #3 sRead a tlock on Channel 3 

*BIKE> Buff addr & WC already in ars Blk! 

BCC 2¢ yRranch if mo errors 

TSTE @#ERREYT sIs error EDF? 

BEG 3$ FVYOESsee 

MOY #RERR:s RKO sRO => Read Error Message 

1$3 +FRINT sFrint the message 

BR 44% sExit Program 

28: sWRITW RS: #0 sWrite the block Just read 
INC IOBLK sRume block # (doesn’t affect C bit) 

BcC READ y7BRranch if mo error 

MOV #WERR + RO ;RO => Write error message 

BR 1$ *Branch to outrut the message 

38? »~CLOSE #0 sEnd-of-File...CLlLose outeut channel 

+PRINT #D0QNE sAnnMounce successful cory 

4$;3 »SRESET pRelease handler(s) from memory 

»+EXIT sExit the rrogram 

DEXT?: »WORD 0905020 No default extensions 

AREA? »WORT o EMT Arsument block 

IOBLK? »WORE 0 Block # 
»WORT BUFFR 71/0 Buffer addr 

»WORT 2565 sWord Count 

WORD 6) 
BUFFR: »BLKW 2566 31/0 Buffer 

RERR; *ASCIZ /? Read error P/ 
WERKE +ASCIZ /?7 Write error ?/ 

TONE } *ASCIZ /1I-0 Transfer Completes 

»EVEN 

DSPACE=. sHamdler(s) can tbe loaded starting here 

»-END START 

2.64 .RELEAS 

(See .FETCH programmed request.) 

2-102 Programmed Request Description and Examples



2.65 .RENAME 

The .RENAME request changes the name of the file specified and gives that 

file the current date in its directory entry. An error occurs if the channel 

specified is already open. 

Macro Call: .-RENAME area,chan,dblk 

where: 

area is the address of a two-word EMT argument block 

chan is a channel number in the range 0-377 (octal) 

dblk is the address of a block that specifies the file to be renamed 

followed by the new file name 

Request Format: 

RO = area: A | chan avy aatnan 

The dblk argument consists of two consecutive Radix-50 device and file speci- 

fications. For example: 

»RENAME #AREAs# 7. 8#DBLK hUSE CHANNEL 

BCS RPNMERR NOT FOUND 

DBLK: »RADSO fDT3é 
+RADSO fOLDFIL? 

»>RADSO MAC? 
»>RADSO DTS? 
+RADSG ANEWPIL / 

+RADSO MAC? 

The first string represents the file to be renamed and the device where it is 

stored. The second represents the new file name. If a file with the same name 

as the new file name specified already exists on the indicated device, it is 

deleted. The second occurrence of the device name DT3 is necessary for 

proper operation and should not be omitted. The specified channel is left 

inactive when the .RENAME is complete. .RENAME requires that the han- 

dler to be used be resident at the time the RENAME request is made. If it is 

not, a monitor error occurs. Note that .RENAME is legal only on files on 

block-replaceable devices (disks and DECtape). In magtape operations, the 

handler returns an illegal operation code in byte 52 ifa RENAME request is 

attempted. A .RENAME request to other devices is ignored. 

Files may not be protected or unprotected using the .RENAME request. To 

change the protection status of a file, use the PROTECT/NOPROTECT op- 

tion of the RENAME command. 
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Errors: 

Code 

0 

1 

Explanation 

Channel open. 

File not found. 

Invalid operation. 

A file by that name already exists and is protected. 

A RENAME was not done. 

Example: 

+
 

The 

<>
 

“O
P 

‘a
e 

a>
 

‘a
D 

j 

START: 

AREA: 

NEFEXT: 

NOFIL? 
ILLOF; 

NOHAN;: 

FILESF? 

HANLOD 

2.66 .REOPEN 

The .REOPEN request associates the channel that was specified with a file on 

which a .SAVESTATUS was performed. The .SAVESTATUS/.REOPEN 

_1 04 P ro 8 
yr 
4 

> TITLE 

+RENAME - This is an 

examrele renames a file according to filesrecs inrut thru the 

»+CSISFC reauest. 

*MCALL 

»>MCALL 

ERRBYT 

»+CSISPC 
«FETCH 

RCS 

MOV 

MOV 

HOV 

»REFT 

MOV 

»ENDR 

«RENAME 
BCC 

HECE 

KEQ 
MOY 

BR 

+ SRESET 
+EXIT 

MOV 

BR 
MOV 

+FRINT 

ER 

»BLAW 

»WORD 

»ASCIZ 
*ASCIZ 

»ASCIZ 

«EVEN 

+» BLKW 

+ ENT 

RENAME. MAC 

examrle in 

»RENAMEs PRINT: «EXIT 

»+CSISPCs. FETCH: .SRESET 

32 

#FILESPs #DEFEXT 
#HANLOD, #F ILESF 
2% 
#FILESPyR2 
#F ILESPH+46>R3 
@R2,FILESF+36 
4 

(R2)+9 (RB) 4 

#AREA, #02 #FILESF+36 
1$ 

@#ERREYT 

3% 

FILLOFskKO 

as 

#NOHAN: KO 

3 
#NOFIL»RO 

$ 

u
e
 

070200 

/?PFile not found?s 
f?Pillesdal Oreration?t/ 

/?.FETCH Failed?/ 

ao, 

START 

ammed Request Description and Examples 

the use of the +RENAME reauest. 

*Error byte location 

fUse .CSISFC to get file srecs 
$Get Handler from outsrec 

sRranch if failed 

§R2 => QOutsrec 
sR3 => Insrec 

*Cory device srec to insrec 

sCory outsrec behind insrec 
sfor .RENAME... 

*Rename ineut file 
sOreration successful 

#Make error code -ir0 or ti 

sKranch if File-Not-Found 

sIllesal oreration-set ur mss 

sRranch to rerort error 

sDismiss handlers 
s#Exit Frogram 

s;Fetch failed-set ur messase 

*Branch to rerort error 
sFile not found-setur message 

sFrint error message 

sThen exit via .SRESET 
FEMT Argument tlock 

§No default extensions 

sError message text 

sCSISFC Inrut Ares 

sHeandlers can load here...



combination is useful when a large number of files must be operated on at one 

time. As many files as are needed can be opened with .LOOKUP, and their 

status preserved with SAVESTATUS. When data is required from a file, a 

REOPEN enables the program to read from the file. The .REOPEN need not 

be done on the same channel as the original .LOOKUP and .SAVESTATUS. 

Macro Call: .REOPEN area,chan,cblk 

where: 

area is the address of a two-word EMT argument block 

fed 

chan is a channel number in the range 0-377 (octal) 

cblk is the address of the five-word block where the channel status 

information was stored 

Request Format: 

RO — area: 6 | chan 
cblk 

Errors: 

Code Explanation 

0 The specified channel is in use. The .REOPEN has not been 

done. 

Example: 

Refer to the example for the SAVESTATUS request. 

2.67 .RSUM (FB and XM Only) 
(See .SPND programmed request.) 

2.68 .SAVESTATUS 

The .SAVESTATUS request stores five words of channel status information 

into a user-specified area of memory. These words contain all the information 

RT-11 requires to completely define a file. When a SAVESTATUS is done, 

the data words are placed in memory, the specified channel is freed, and the 

file is closed. When the saved channel data is required, the .REOPEN request 

is used. 

'SAVESTATUS can only be used if a file has been opened with LOOKUP. If 

ENTER was used, SAVESTATUS is illegal and returns an error. Note that 

SAVESTATUS is not legal for magtape or cassette files. 

The SAVESTATUS/.REOPEN requests are used together to open many files 

on a limited number of channels or to allow all LLOOKUPs to be done at once 

to avoid USR swapping. 
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2-106 

While the SAVESTATUS/.REOPEN combination is useful, care must be 

observed when using it. In particular, the following cases should be avoided: 

1. Ifa SAVESTATUS is performed and the same file is then deleted 

before it is reopened, it becomes available as an empty space that 

could be used by the .ENTER command. If this sequence occurs, 

the contents of the file supposedly saved changes. 

2. Although the device handler for the required peripheral need not be 

in memory for execution of a .REOPEN, the handler must be in 

memory when a .READ or .WRITE is executed, or a fatal error is 
generated. 

One of the more common uses of .SAVESTATUS and .REOPEN is to consoli- 

date all directory access motion and code at one place in the program. All files 
necessary are opened and their status saved, then they are re-opened one at a 
time as needed. USR swapping can be minimized by locking in the USR, 

doing .LOOKUP requests as needed, using .SSAVESTATUS to save the file 
data, and then unlocking the USR. The user should be aware of the conse- 
quences of locking in the USR in a foreground/background environment. If the 
background job locks in the USR when the foreground job requires it, the 

foreground job is delayed until the background job unlocks the USR. 

Macro Call: .SAVESTATUS area,chan,cblk 

where: 

area is the address of a two-word EMT argument block 

chan is a channel number in the range 0-377 (octal) 

cbIk is the address of the five-word user memory block where the 

channel status information is to be stored 

Request Format: 

RO = area: 5 | chan 
cblk 

Errors: 

Code Explanation 

0 The channel specified is not currently associated with any files: 
that is, a previous .LOOKUP on the channel was never done. 

1 The file was opened with an .ENTER request, or a .SAVE- 

STATUS request was performed for a magtape or cassette file. 

Example: 

»TITLE SAVEST.MAC 
+ 

*SAVESTATUS / .REOFEN - This is an example in the use of the .SAVESTATUS 
/ ,REQPEN requests, These requests are most commonly used together to 

consolidate access to the USR at one elace in the program or if the 
Frogram must access more files than there are I/0 channels available. 

Once 2 channel has been oreneds its status may be seved: to be re-orened Se
 

L
e
 

Le
 

Td
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This exemrle merges 2-6 files into 1 files 

one channel. 

3} and used later as needed, 

$-reading a11 ineut files on 
»MCALL .JCSIGEN:.SAVESTATUS:. REQPEN: .CLOSE:.EXIT 

»>MCALL .READWs .WRITW:. PRINT: PURGE 

ERRBYT = 52 sError bute loc in SYSCOM 

START? .CSIGEN #D0SPACE,#DEFEXT #Get file srpecsroren files:load handlers 

MOV #3°R4 s;R4 = ist inrut channel 

MOV FAREARS R35 => EMT Arsument block 

MOV #SAVELKsRS sRS => Channel savestetus blocks 

1%: »SAVEST R3?R47R5 Save channel status 

BCS 2$ sBRranch if chanmel never opened 

Ang #12,R5 fAdjust RS ta roint to next status block 

INC R4 sRume R4 to = next ineut channel 

CHP #G.rR4 fone all inreut chennelst 

BGE 1% sRranch if mot 

2$! MOV #SAVBLK+eRS sR5 => to ist saved channel status 

BEQ 7% sRranch if mo input files 

4$3 »REOPEN RSs 82°RS sRe-oren inrut channel on Ch 3 

CLR BLK Start reading with block 0 

a$! »-READW &3,#3-8BRUFFR,#254.7ELK ¢Read 3 block 

BCC &$ sBranch if mo error 
TSTB @#ERREYT Check if error = EOF 

BNE 8$ Branch if mot EQF 

sPURGE #3 sClear input channel for re-use 

ADL #12°R5 Point RS to next saved ch status 

TST PRS sane more inrut channels? 

BNE 4$ sBranch if yes 

»CLOSE #0 jWe’re done...,close outeut channel 

*PRINT #D0NE sAnnounce merge complete 

»EXIT rPExit Program 

6$: WRITW RB,s#0e#BUFFR+ #256. WELK ¢Write block Just read 

INC WELK sRume to next outrut black 

INC BLK fsame for inrut blk (doesn’t affect C bit) 

BCC 5$ sRranch if no error on write 

MOV #WERRs RO jWrite error ~ KO =2 messade 

BR 9¢ PMOTHSr. ee 

7%? MOV #NOINF ss RO 3RO => No input files messase 

BR 9¢ #METSO res 

8s: MOV #RERR2 RO sRO => Resd error mss 

98: sPRINT sReraort error 

EXIT sthen exit Frogram 

AREA; +BLKW 2 sEMT Arsument block 

BLK »WORD 0 sCurrent read olock 

WELK: »WORD 9) sCurrent write block 

SAVBLKi:.BLKW 30. sSaved channel status ares 

DEFEXT: .WORD 0909029 $No default extensions far CSIGEN 

NOINF: sASCIZ /TNO ineut files?/ #Error messages 

WERR: ~-ASCIZ /?PWrite Error?/ 
RERR: *ASCIZ /?Read Error?’ 
DONE: *ASCIZ /I-O Transfer Comeleted/ 

»EVEN 
BUFFR: «BLKW 256. $1/0 buffer 

DSPACE = . sjHandlers stert neresree 

»ENT START 

2.69 .SCCA 

The .SCCA request: 

1. Inhibits a CTRL/C abort 

9. Indicates when a double CTRL/C is initiated at the keyboard 

3. Distinguishes between single and double CTRL/C commands 
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CTRL/C characters are placed in the input ring buffer and are treated as 

normal control characters without specific system functions. The request re- 

quires a terminal status word address that is used to report consecutive 

CTRL/C input sequences. Bit 15 of the status word is set when consecutive 

CTRL/C characters are detected. The program must clear the bit. 

There are three cautions to observe when using .SCCA. First, the request can 

cause CTRL/C to appear in the terminal input stream, and therefore the 

program must provide a way to handle it. Second, the request makes it impos- 

sible to terminate program loops from the console, and therefore it should be 

used only in thoroughly tested, reliable programs. When .SCCA is in effect 

and the program enters an interminable loop, the system must be halted and 

re-bootstrapped. Third, a CTRL/C from indirect command files is not inter- 

cepted by the .SCCA request. 

A .SCCA request with a status word address of zero disables the intercept and 

re-enables CTRL/C system action. 

Macro Call: .SCCA area,addr 

where: 

area is the address of a two-word parameter block 

addr is the address of a terminal status word (an address of 0 re- 

enables the CTRL/C command) 

Request Format: 

RO = area: 35 | 0 
addr 

Errors: 

None. 

Example: 

«TITLE SCCA.MAC 

-
 

~—SCCA - This is 3an examarle in the use of the .SCCA reauest. The 

examPle is 3 simulation of a mainline Foreground erogram which is 

currently susrended waiting for 3 message from the BRacksrounds gut which 

needs to close a file (rerhars orened by a .ENTER 7?) before sbortings 

from CTRL-C action. A completion routine reriodically insrects the CTRL-C 

Status word and resumes the mainline if double CTRL-C is entered. 

NOTE? This exemrle MUST be run a5 3 FG Job under an FE monitor, 

“a
p 

se
p 

“e
m 

Se
b 

OP
 

E>
 

ED
 
P
o
e
 

*MCALL .SCCAy. RCOVIC, EXIT: .PRINTs «MARKT 
+MCALL .QSET,.SPNDr.RSUMN 

START: .QSET #QELEM? 41 sAllocate another Q-Element 
+SCCA #MAREA, FSCCA Inhibit “C°C action by monitor 

i$; CALL CWATCH sStart "watchdog" completion rtne 
+ROVOC #MAREArP EMEUFF 1 #40.7¢MESG ¢Look for & message 

3 ‘ #No errors ~ there’s slways BG 

; : #Other werocessing here:;: 
j ‘ ; 

»FPRINT #SLEEF sArnMOunNCceE we're doing to susrend 
» SP NII *Susrend to wait for messade 
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TST 

BNE 

SCCA 
CLOSE 

<prpocess messade here> 

cd 

R i¢ 

CWATCH: TST SCCA 

REQ MARK 

MESG! »+RSUM 

RETURN 

MARK: +HRKT F#CAREAS# TIME SCWATCH? $1 

RETURN 

CLOSE? +FPRINT #ARORT 

; ‘ 

3; <OQuteut file(s) closed here> 

; ‘ 

»+EXIT 

QELEM: + BLKW ? 

MBUFF? » BLKW Ai. 

MAREAS + RLKW ba 

CAREA: «BLKW 4 

TIME: ~WORD 0s600. 

SCCAI »WORD 0) 

ABORT! eASCIZ /71 

SLEEP? *ASCIZ £/! Mainline Susrending 

ENT START 

Abort Acknowledged.,.Closins Qutsut File(s) 

1/ 

iWe’ve been 

sKRranch if yes 
totherwise essume FGUNSTHLES s messadea 

SLOOP eee 

#Check if “C°C entered... 

Branch if mo 
*Yes-+.-weke up the mainline 
then leave comrletion code 

$Schedule to rum asgein 
s;then leave comrletion code 

7AnMounce we’re aborting 
Baanetoa en list 
GOrucras 

Be ee me me shart ew w 

sExit the rrostam 

sExtre GQ-Element 

s;Messade buffer 

sEMT Arsument oOlocks 

; 

7Time out im 10 seconds 

s°C7"C Status word 

ies 

2.70 .SDAT/.SDATC/.SDATW (FB and XM Only) 

The SDAT/.SDATC/.SDATW 
RCVDW/.RCVDC calls to allow message transfers between a foreground job 

and a background job under the FB or XM monitors. .SDAT transfers can be 

considered as similar to .WRITE requests, where data transfer is not to a 

peripheral but from one job to another. Additional I/O queue elements should 

be allocated for buffered I/O operations in .SDAT and .SDATC requests (see 

.QSET). 

Message handling in the FB monitor does not check for a word count of zero 

before queuing a send or receive data request. Since RT-11 distinguishes a 

send from a receive by complementing the word count, a .SDATW of zero 

words is treated as a. RCVDW of zero words. Thus, avoid a word count of zero 

requests are used with the 

at all times when using a .SSDATW request. 

is the buffer address of the beginning of the message to be trans- 

SSDAT 

Macro Call: .SDAT area,buf,went 

where: 

area is the address of a five-word EMT argument block 

buf 

ferred 

went is the number of words to transfer 
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Request Format: 

RO — area: 25 | 0 
unused 

buf 

went 

1 

Errors: 

Code Explanation 

0 No other job exists. 

Example: 

+ 

requests, 

a>
 

EP
 

ME
 

te
 

Se
r 

ee
 

»TITLE 

»MCALL 

STARTF? .RCVE 

FEXIT: 
AREAS 
MBUFF $ 

FGJOKR} 
FMSG? 

‘
r
a
p
 

aD
 

»MCALL 

STARTEB?: 

Background Frogram 

»SUAT/.RCVE - This is an examrle in the use of the .SIAT/.RCVE 

The example is actually two rFrogramss 

which sends messades, 

NOTE? Each Fragram should be assembled and linked serarately, 

@ Backsound job 

and a Foresround Joby which receives them, 

SLATF .MAC 
5 

* Foresround Frogram 4... 

; 

eRCVIty .MWAIT? -FRINTs EXIT 

#AREA,r EMBUFF , $40, sReaquest @ messade ur to 80 char. 

‘ No error Fossible - slways a &G 

+ ? 

. illo some other rrocessins 

#FGJOB Flike announcing FG active... 

* + 

' 3 

*Wsit for messase to arrive... 

MBUFFH2 Null message? 

FEXIT *Yes..,exit the rrogram 

#FNSG Announce we got the messade... 

#NBUFF HO rand echo it back 

STARTF sLoor to get another one 

#Exit Frogram 

be FEMNT Arsument Block 

41. skuffer - Mss length + 1 

18) *Make sure 80 char message ends ASCIZ 

“Hi - FG alive and well and waitins for a message! / 

fHey BG - Got your message it readsi/ 

MBAITF 

STARTH.MAR 

- Send e ‘null’ message to stor both rrosrams 

+SUAT, sMWAITs .GTLIN» -EXIT:s, PRINT 

BUFF sClear ist word 

$BUFF ys #F RONT 'Get something to send to FG from TTY 

FAREAsFRUF Fs #40, *Send ineut as message to FG 

1$ #Rranch om error - No FG 

PWait for messade to be sent 

RUFF sSent 2 mull message? 

STARTE yNo.+s+loor to send another message. 

7¥es,.,exit rrogram 

#NOFG #No FG ! 

ryExit erogram 

a sEMT Arsument Block 

460, Ur to 80 char message 

fEnter message to be sent to FG Jjob/<iSs<123/2/2200> 

4?NQ FG?/ 

MUAITE



SDATC 
Macro Call: .SDATC area,buf,went,crtn 

where: 

area is the address of a five-word EMT argument block 

buf — is the buffer address of the beginning of the message to be trans- 

ferred 

went is the number of words to transfer 

crtn is the address of the completion routine to be entered when the 

message has been transmitted 

Request Format: 

RO — area: 2 | 0 
unused 

buf 

went 

crtn 

Errors: 

Code Explanation 

0 No other job exists. 

Example: 

See the example following SDATW. 

SSDATW 
Macro Call: .SDATW area,buf,went 

where: 

area. is the address of a five-word EMT argument block 

buf is the buffer address of the beginning of the message to be trans- 

ferred 

went is the number of words to transfer 

Request Format: 

RO — area: 2 | 0 

unused 

buf 

went 

0 

Errors: 

Code Explanation 

0 No other job exists. 
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Example: 

+
 

+SUATW/RCVIW - This is an examele in the use of the .SDATW/.RCVIW 
re@quests. The example consists of two rrograms; 2 Foresround Job 
which creates a file and sends a message to a BRacksround rrogram 
which copies the FG channel and reads a record from the file. Eoth 
Programs must be assembled and linked seraratelu, 

a
 

Te
 

en
 C
ae
 

Ts
 

+TITLE SDATWF.MAC 
+ 

This is the Foreground rrogram o:; 
<>
 

ae
 

ve
 

*MCALL ENTER: FRINTs .SUATWs.EXITy RCVDWs ,CLOSEs .WRITW 

STARTF: mov FAREASRS RS => EMT srsument block 
+ENTER RS» #0,4F ILE? €5 sCreate a 5 block file 
»>WRITW RS» #0,#RECRDO? $256. 744 *Write a record BG is interested in 
ECS ENTERR *Kranch om error 
+SDATW RS» #BUFR, $2 Send messade with info to BG 
3 ‘ slo some other rrocessing 
*RCOVDW RS» #RUPRe $1 sWhen it’s time to exitsmake sure 
+CLOSE #0 BG is done with the file 
PRINT #FEXIT #Tell user we’re going bye-bye 
#EXIT Exit the rrogram 

ENTERR: .PRINT #ERMSG *Print error message 
+EXIT then exit 

FILE} *RADSO /DK QUFILE/ *File srec for .ENTER 
*RADSO /TMP/ 

AREA; + BLKW 5 sEMT arsument block 
BUFR? «WORT t¢] Channel # 

»WORD 4 ;ERlock # 
RECRD$ .BLKW 256, *File record 
ERMSG? *ASCIZ /?PEnter Error?/ sError message text 
FEXIT? *ASCIZ /FG Job exiting’ yExit messade 

»END STARTF 

TITLE SHATWR.MAC 
; 

+ This is the Background rrogram 4... 

; 

*MCALL .CHCOFYs .RCVDWr .READWe .EXITs -PRINT? ,SDATW 

STARTB: MOV #AREA-RS #RS => EMT are block 
*RCOVDW RS: éNSG> #2 Wait for messsse from FG 
BCS 1% sBranch if mo FG 
+CHCOPY RS,#0;M5G642 Channel # is ist word of message 
BCS 2$ Branch if FG channel not open 
*READW RS, #0»#BUFF +#256.»MSG44 #Read block which is 2nd word of mss 
BCS 3$ Branch if read error 
; e sContinue rrocessingdesr:s 
»-SDATW RSs éNSGr #1 ?#Tell FG we’re thru with file 
*PRINT #REXIT *Tell user we’re thru 
»EXIT then exit Frodram 

1$3 MOV #NOJORsRO sKRO => No FG error ase 
BR 4% sBranch to print msg 

2%} MOV #NOCH?RO sRO => FG ch not oren mss 
BR 4$ sBranches> 

Sti mov #RDERRs RO *RO => Read err msg 
4%! PRINT sPrint erorer error mss 

+EXIT sthen exit. 
AREA} + RLKW ba F7EMT arsument b1k 
MSGi »BLKW 3 *Messadge buffer 
BUFF? + BLKW 256. *File buffer 
BEXIT?3 *ASCIZ /Channmel-Record cory successful/ 
NOJOR;: *ASCIZ /?No FG Job?/ FETTOP meSSasSeSes+ 
NOCH? *ASCIZ /TFG channel not oren?/ 

ROERK$ *ASCIZ /?Read Error?/ 

+ENTII STARTE 

2.7/1 .SDTTM 

The .SDTTM (Set date and time) request allows your program to set the 
system date and time. 
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Macro Call: .SDTTM area,addr 

wnere: 

area is the address of a two-word EMT argument block 

addr is the address of a three-word block in user memory that con- 

tains the new date and time 

Request Format: 

RO — area: 40 | 0 
11 

ananar 
qaguaus 

The first word of the three-word parameter block contains the new system 

date in internal format (see the DATE programmed request). If this word is 

negative (represents an illegal date), the monitor ignores it. Put a negative 

value in the first word of the parameter block if you want to change only the 

system time. If the first parameter word is positive, it becomes the new system 

date. Note that the monitor does no further checking on the date word. To be 

sure of a valid system date, you must specify a value between 1 and 12 

(decimal) in the month field (bits 13-10) and a value between 1 and the 

month length in the day field (bits 9-5). Bits 14 and 15 must be zero. 

The second and third words of the parameter block are the new high-order 

and low-order time values, respectively. This value is the double-precision 

number of ticks since midnight. If the high-order time word is negative, the 

monitor ignores the new time. Put a negative value in the second word of the 

parameter block if you want to change only the system date. If the second 

parameter word is positive, the new time becomes the system time. The 

monitor does no further checking on the new time. To be sure of a valid 

system time, you must specify a legal number of ticks for the system line 

frequency. For a 60 Hz clock, the high-order time may not be larger than 117 

(octal), and if it is equal to 117, the low-order time may not be equal to or 

larger than 15000 (octal). For a 50 Hz clock, the high-order time may not be 

larger than 101 (octal), and if it is equal to 101, the low-order time may not be 

equal to or larger than 165400 (octal). 

Changing the date and/or time has no effect on any outstanding mark time or 

timed wait requests. 

Errors: 

None. 

Example: 

*TITLE SDTTH.MAC 

5+ 

} .SDDTM.MAC - This is an example in the use of the .SITTM reauest. 

} The example is a Dayvlisght/Standard Time utility - to switch the 

$ current sustem time from Standard to Nayvlight or vice versas call 

3 the Program a5 a subroutine at the Frorar entry Faint. 

+MCALL «SDTTM:. PRINT: -EXIT».GTIM 

+GLOBL STDsDALITE 
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STD: com HR rSwitch to STIt time... 
NEG HR+2 yMake one hr in clock ticks 

NALITE: .GTIM FAREA> #TIME sGet the current time 

CALL JADD sAdJust +/- 1 hour 

+SUTTM #AREAs NEWT sSet the new system time 

»+GTIM FAREAs#TIME s3Force date rollover (if any) 

RETURN sReturn to celler 

NEWOT? »WORD -1 #-SITTM arguments - No new date 

TIME? «WORD 0+0 3New time 

HR? +WORT 3 One hour in clock ticks (60 cycle clock!) 

WORD 45700 

AREA: »WORD 0»0 SEMT Arsdument Block 

JADD? #Touble Frecisiaon integer add 

MOV FHR»R4 #R4 => Low order of System time + 2 
MOY FAREASRS #R3Z => Low order of One hour + 2 

MOV #HR es R1 *R1 => Low order of new time 

MOY ~(R4)9R2 *Put low order of ist orerand in R2 

AUT ~(RS3) 2R2 Add im low order of orerand #2 

MOY ~(R479RS5 sFut high order of orerand #1 in RS 

Alc RS Add in carry (no ovrflow raossible !) 

Ath “(RS eRS FAdd in high order of orerand #2 (ditto!) 

MOY R29-CR1i) #Store result where wanted 

MOY RS-CR1) 

RETURN Return to caller 

»-ENT 

2.72 .SERR 

(See .HERR programmed request.) 

2.7/3 .SETTOP 

2-114 

The .SETTOP request specifies a new address as a program’s upper limit. 
The monitor determines whether this address is legal and whether or not a 
memory swap is necessary when the USR is required. For instance, if the 
program specified an upper limit below the start address of USR (normally 
specified in offset 266 in the resident monitor), no swapping is necessary, as 
the program does not overlay the USR. If .SETTOP from the background 
specifies a high limit greater than the address of the USR and a SET USR 
NOSWAP command has not been given, a memory swap is required. The use 
of .SSETTOP in an extended memory environment is described at the end of 
this section. 

Careful use of the .SSETTOP request provides a significant improvement in 

the performance of your program. An approach that is used by several of the 
system-supplied programs is as follows: 

1. A .SETTOP is done to the high limit of the code in a program before 

buffers or work areas are allocated. If the program is aborted, mini- 
mal writing of the user program to the swap blocks (SWAP.SYS) 

occurs. However, the program is allowed to be restarted success- 
fully. 

2. A user command line is now read through .CSISPC or .GTLIN. An 

appropriate USR swap address is set in location 46. Successive 
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.DSTATUS, .SETTOP, and .FETCH requests are performed to 
load necessary device handlers. Thic attamnte ton kaan the TISR 

MOY A shiv Avuw sad py ed vy sv ve vVilw Ah LU 

resident as long as possible during the procedure. 

3. Buffers and work areas are allocated as needed with appropriate 

SSETTOP requests being issued to account for their size. Fre- 

quently, a .SETTOP of -2 is performed to request all available 

memory to be given to the program. This can be more useful than 

keeping the USR resident. 

4. If the process has a well-defined closing phase, another .SETTOP 

can be issued to cause the USR to become resident again to close 

files (the user should remember to set location 46 to zero if this is 

done, so that the USR again swaps in the normal area). On return 

from .SETTOP, both RO and the word in location 50 (octal) contain 

the highest memory address allocated for use. If the job requested 

an address higher than the highest address legal for the requesting 

job, the address returned is the highest legal address for the job 

rather than the requested address. 

When doing a final exit from a program, the monitor writes the 

program to the file SWAP.SYS and then reads in the KMON. A 
SSETTOP 0 at exit time prevents the monitor from swapping out 

the program to the swap blocks (SWAP.SYS) before reading in the 

KMON, thus saving time. This procedure is especially useful on a 

diskette system when indirect command files are used to run a 

sequence of programs. 

Macro Call: -SETTOP addr 

where: 

addr is the address of the highest word of the area desired (the last 

word the program will modify, not the first word it leaves un- 

touched) 

Notes: 

1. 

bo
 

A program should never do a .SETTOP and assume that its new upper 

limit is the address it requested. It must always examine the returned 

contents of RO or location 50 to determine its actual high address. 

It is imperative that the value returned in RO or location 50 be used as the 

absolute upper limit. If this value is exceeded, vital parts of the monitor 

can be destroyed. 

Errors: 

None. 

Example: 

«TITLE SETTOP.MAC 

3+ 
+ »SETTOFP -~ This is an example in the use of the .SETTOP reauest. The 

3} example tries to obtain as much memory as rossible using the .«.SETTOP 
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*MCALL «LOCK: UNLOCK, .LOOKUP 

»-MCALL .SETTOPs,. PRINT: EXIT 

reauest, which will force the USR into @ swarring mode. The .LOCK reauest 

will bring the USR into memory (Cover the high 2k of our little rrogram !) 

and force it to remain there until an »UNLOCK is issued. 

SYSPTR=54 *Fointer to besinnins of RMON 

START? »SETTOF @ESYSFTR $Try to allocate 311 of memory (ur to RMON) 

»LOCK sbring USK into memory 

»+LOOKUP #AREA,#O0;4#FILE1 #LOOKUP a file on channel 0 
BCC 1i¢ sHranch if successful 

283 »PRINT #LMSG sPrint Error Messase 

«EXIT sthen exit rrogram 

1% sPRINT #F1FND FANMOUNCe OUT Success 

MOV FARE ARO s;kO => EMT Argument Block 
INC @RO s;Increment low byte of ist ars (chan #) 

MOV $F ILE2;2(R0) Fill in rointer to new filesrec 

»+LOOKUP $00 the ».LOOKUP from filled in ard block 
sFointed to by RO. 

BcSs 2% *Branch on error 
+PRINT #F2F ND *S3au we found it 

«UNLOCK snow release the USR 

»EXIT sand exit rrogream 

AREA: »BLKW 3 sEMT Argument Block 
FILEL? +RADSO /DK/ 36 File we’re sure to find 

+RADSO /PIF / 

»RADSO /SAV/ 
FILE2? *RADSO /TK7 sAnother file we might find 

eRADSO /TECO /¢ 
*+RADSO /SAV/ 

LMSGs «ASCIZ /TError on »«LOOKUF?/ 
FIFND: .ASCIZ /..+Found PIP.SAV/ 

F2FNDS .ASCIZ /.,.+Found TECO.SAV/ 
«EVEN 
+ENE START 

sError message 

2.73.1  .SETTOP in an Extended Memory Environment 

You can enable the extended memory feature of the .SETTOP programmed 

request with the linker /V option or the LINK command with the /XM option 
(see Chapter 11 in the RT-11 System User’s Guide). The RT-11 Software 

Support Manual describes in detail the .SSETTOP request in an extended 

memory environment. The .SETTOP request operates in privileged and 

virtual jobs as follows: 

Privileged Jobs 

1. A .SETTOP that requests an upper limit below the virtual high 

limit of the program will always return the virtual high limit of the 

program. The virtual high limit is the last address in the highest 

PAR that the program uses. In this case, a value can never be 
returned below the job’s virtual high limit. 

2. A .SETTOP that requests a job’s upper limit above the program’s 

virtual high limit will return the highest available address as fol- 

lows: 

a. Either the address requested or SYSLOW-2 (last used address, 

SYSLOW is next address available) is returned, whichever is 
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lower. SYSLOW is defined as the start of the USR in the XM 

monitor. 

b. Ifthe program’s virtual high limit is greater than SYSLOW (the 

user program maps over the monitor or USR), the virtual high 

limit of the program will always be returned. 

Virtual Jobs 

1. As in privileged jobs, a.SETTOP request can never get less than the 

virtual high limit of the job. 

2. Ifa .SETTOP requests an upper limit greater than the virtual high 

limit, the following occurs: 

a. If the virtual high limit equals 177776, this value is returned 

since this is the address limit in virtual memory. Otherwise, a 

new region and window will be created. The size of the region 

and window will be determined by the argument specified to the 

SSETTOP or by the amount of extended memory that is avail- 

able, whichever value is smaller. The .SETTOP argument 

rounded to a 32-word boundary minus the high .LIMIT value for 

the program equals the size of the region and window (see the 

LINK chapter of the RT-11 System User’s Guide and the RT-11 

Software Support Manual for a description of the .LIMIT direc- 

tive in extended memory). If there are no region control blocks, 

window control blocks, or extended memory available, the pro- 

gram’s virtual high limit is returned. The .SSETTOP request 

uses one of the region and window control blocks allocated to the 

user, thus one less block is available to the program if the linker 

/V option is used. 

b. Additional .SETTOP requests can only remap the original win- 

dow created by the first .SSETTOP. Thus, additional requests 

will return an address no higher than that established by the 

first request and no lower than the program virtual high limit. 

An additional .SETTOP request whose argument is higher than 

the first request will cause the entire first window to be mapped. 

An additional .SETTOP request whose argument specifies a 

value below the virtual high limit eliminates the region and 

window. If another .SETTOP request then follows, it may create 

a new region and window. 

2.74 .SFPA (Special Feature) 

INTIMA 4 

The .SFPA request allows users witn floating-point hardware to set trap ad- 

dresses to be entered when a floating-point exception occurs. If no user trap 

address is specified and a floating-point (FP) exception occurs, a 

@MON-F-FPU trap occurs, and the job is aborted. 
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Macro Call: .SFPA area,addr 

where: 

area. is the address of a two-word EMT argument block 

addr is the address of the routine to be entered when an exception 

occurs 

Request Format: 

RO = area: 30 | 0 
addr 

Notes: 

1. The user trap routine must save and restore any registers it uses. It exits 

with a RTI instruction. 

2. Ifthe address argument is 0, user floating-point routines are disabled and 

the fatal 2MON-F-FPU trap error is produced by any further traps. 

3. In the FB environment, an address value of 1 indicates that the FP regis- 

ters should be switched when a context switch occurs, but no user traps 

are enabled. This allows both jobs to use the FP unit. An address of 1 to 

the SJ monitor is equivalent to an address of 0. 

4. When the user routine is activated, it is necessary to re-execute an .SFPA 

request, as the monitor disables user traps as soon as one is serviced. It 

does this to prevent a possible infinite loop from being set up by repeated 

floating-point exceptions. 

5. If the FP11 is being used, the instruction STST -(SP) is executed by the 

monitor before entering the user’s trap routine. Thus, the trap routine 

must pop the two status words off the stack before doing an RTI. The 

program can tell if FP hardware is available by examining the configura- 

tion word in the monitor. 

Errors: 

None 

Example 

»TITLE SFFA.MAC 

5+ 

»SFPA - This is an examrle in the use of the .SFFA reauest,. This 

examrle is @ skeleton Frodream which demosntrates how to set up a 

Floating Foint trar routines and the minimum sction thet routine 
must take before dismissing the error trar. 

*MCALL .SFFA, EXIT 

SYSFTR = 54 sloc of beginning of Monitor 

CONFIG = 3900 *Offset to Monitor configuration wa 

FFii = 100 FFU rresenmt bit 
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START: ; . sMeinline frrosgrams.-+ 

; ‘ 

; s 

+SFFA #AREAs €FFTRAF 3Set ur FRU error trar 

3 + 

; + scontinue mainline fFrogram 

; ’ 

»EXIT sExit rrogram 

FFTRAF SFFU excertion routine 

5 * sHandle excertions.s. 

; + 

; ’ 

CKFPU: MOV @ESYSFTR:RO *RO => base of RMON 

RIT #FPLisCONFIG(RO) sCheck for FFU hdwe 

BER i$ sBranch if none 

CMF CSP)4,¢(SF)¢ sMust ror status reds off stack! 

183 RTI *Before returning from interrurt 

+END START 

2.75 .SPCPS (FB and SM SYSGEN Option) 
The .SPCPS (save/set mainline PC and PS) request allows a program’s com- 

pletion routine to change the flow of control of the mainline code. .SPCPS 

saves the mainline code PC and PS, and changes the mainline PC to a new 

value. If the mainline code is performing a monitor request, the monitor 

allows that request to finish before doing any rerouting. The actual rerouting 

is deferred until the mainline code is about to run. Therefore, the .SPCPS 

request returns an error if it is reissued before an earlier request has been 

honored. Furthermore, the data saved in the user block is not valid until the 

new mainline code is running. 

The .SPCPS request is a system generation feature and is available only in FB 

and XM. If a program issues this call under SJ or under a monitor not 

generated for the call, no action is taken and no error is returned. 

Macro Cali: .SPCPS area,addr 

where: 

area is the address of a two-word EMT argument block 

addr_ is the address of a three-word block in user memory that con- 

tains the new mainline PC, and that is to contain the old main- 

line PC and PS 

Request Format: 

RO > area: 41 | 0 
addr 

Errors: 

Code Explanation 

0 The program issued the .SPCPS call from the mainline code 

rather than a completion routine. 
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Code Explanation 

1 A previous .SPCPS request is outstanding. 

When the program issues the .SPCPS request, the monitor saves the old 

mainline PS in the third word of the three-word block and the old mainline 

PC in the second word of the block. The monitor then changes the mainline 

PC to the contents of the first word of the block. 

Example: 

»>TITLE SPCPS.MAC 

»ENABL LC 

+ 

+ .SPCPS - This is an example in the use of the .SPCPS request. In this 

5 examPle .»SPCPS is used to reroute the mainline code after an I/O 

+ error or EQF is detected by a completion routine. 
}- 

»>MCALL +READC,, WRITC;,CLOSE+.PRINT;,CSIGEN:-EXIT+.WAIT+.SRESET 

*MCALL ».SPCPS 

ERRBY = O2 sError Byte location in SYSCOM 

»ENABL LSB 

START: »CSIGEN #DSPACE »#DEFEXT sUse CSIGEN to get handlers: files 

CALL IOXFER Start 1/0 

*+PRINT #MESSG iNow simulate other mainline Process 

1: DEC RS 5 (Kill some time) 

BR 14 

FINI: »-CLOSE #0 sEOF oO = End of File 

MOV #DONE + RO 1RO + We’re done messg 

BR GBY iMerge to exit Program 

WERR : MDW #WHRERR + RO Set uP error messages heresies 

BR GBYE 

RERR: MOY #RDERR +RO 

GBYE: »PRINT Print message 

»>SRESET iDismiss fetched handlers 

*EXIT sExit Program 

WRDONE: .WAIT #O saWrite compl rtner++write successful? 

BCS ot Branch if notes. 

TOXFER: .READC #AREA+#3+++#6% sOueuwue up a read 

BCC os §Branch if oKse- 

TSTB BHERRBYT sError - is it EOF? 

BEQ as iBranch if yes 

2h: MOV #RERR +»SBLOK iMove Read err rtne addr to arg block 

BR as iMerdescas 

oS: Moy #WERR +SBLOK iMove Write err rtne addr to arg block 

at; TSTB SPCALL sAlready done a .SPCPS? 

BNE o$ sY¥es...-don’t do another 

»*SPCPS #AREA;#SBLOK 1De-rail mainline code 

INCB SPCALL iFlagd weve done this 

BCS 7% 1O000Ps! Something ’s amiss! 

So: RETURN iLeave completion code 

GS: »>WAIT #3 sCompl rtne #2-- was read ok? 

BCS ee sBranch if not 

*+HWRITC #AREA+#0++s#WRDONE Queue UP A Writers: 

BCS 3H ‘Branch if error 

INC BLOK ‘Bume block # for next read 

RETURN jLeave Completion code,:. 

FE: »PRINT #SPERR sPrint .SPCPS failed message 

RETURN 

AREA:: »sWORD a) s7EMT Area block 

BLOK: + WORD 6) Block #+ 

»WORD BUFF iBuffer addr & word count 

+ WORD 256. jalready fixed in block... 

+WORD 0 rCompletion rtne addr 

SBLOK: +WORD FINI +090 34SPCPS Argument block (FINI default) 

BUFF: »BLEI 256, I/O buffer 

DEFEXT: .WORD Oe +090 ?No default extensions for CSIGEN 

SPCALL: .BYTE O +,.SPCP5 called flag in case I/0 error 

sCcompl rtne gets sched, regardless!) 
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+NLIST BEX 

GONE: »-ASCIZ /1-G Transfer Complete’ iMessagesies 

MESSG: »ASCI2Z f/£ Gimulating Mainline Processing 

WRERE : »-ASCITZ f?fhdrite Error?? 

RDERR: »ASCIZ f?Read Error?/ 

SPERF: »ASCIZ £7,.S9PCPS5 Erraorty/ 

»EVEN 

DSPACE = 4 psHandlers may be loaded starting here 

+ENDB START. 

2.76 .SPFUN 
1 

This request is used wi ith certain device handle evi U 

tions, such as rewind and backspace. It can be used with diskettes and some 

disks to allow reading and writing of absolute sectors. this request can deter- 

mine the size of a volume mounted in a particular device unit for RX02 

diskettes, RKO6/RKO7 disks, and RLO1 disks. 

Macro Call: .SPFUN  area,chan,func,buf,went, blk[,crtn] 

at al 

where: 

area is the address of a six-word EMT argument block 

chan is a channel number in the range 0 to 377 (octal) 

func is the numerical code of the function to be performed; these 

codes must be negative 

buf is the buffer address; this parameter must be set to zero if no 

buffer is required 

went is defined in terms of the device handler associated with the 

specified channel and in terms of the specified special function 

code 

blk is also defined in terms of the device handler associated with the 
specified cha nnel and in terms of the specified special! function 

442004 nn Aa 2h UWL L115 WAS wwaen 24 

code 

crtn is the entry point of a completion routine. If left blank, 0 is 

automatically inserted. This value is the same as for .READ, 
.READC, and .READW. 

0 = wait I/O (.READW) 
1 = real time (.READ) 

| 

Value >500 = completion routine 

Request Format: 

RO = area: 32 | chan 
blk 

buf 

went 
code 377 

crtn 
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The chan, blk, and wcnt arguments are the same as those defined for 

-READ/.WRITE requests. They are only required when doing a .WRITE with 

extended record gap to magnetic tape. If the crtn argument is left blank, the 

requested operation completes before control returns to the user program. 

Specifying crtn as #1 is similar to executing a .READ or .WRITE in that the 

function is initiated and returns immediately to the user program. A .WAIT 

on the channel makes sure that the operation is completed. The crtn argu- 

ment is a completion routine address to be entered when the operation is 

complete. 

The available functions and function codes for magtape and cassette are as 

follows: 

Function MT CT 

Forward to last file 377 

Forward to last block 376 

Forward to next file 375 

Forward to next block 374 

Rewind to load point 373 373 

Write file gap 372 

Write EOF 377 

Forward one block 376 

Backspace one block 375 

Write 371 

Read 370 

Write with extended 

file gap 374 

Off-line rewind 372 

The available functions and function codes for diskettes, RK06/RK07 disks, 

and RLOI1 disks are as follows: 

Function DX DM DY DL 

Read 377 377 377 377 

Write 376 376 376 376 

Write with deleted 

data mark 375 375 

Force a read by the 

handler of the bad 

block replacement 

table from block 1 

of the disk 374 374 

Return device size 373 373 373 

To use the .SPFUN request, the handler must be in memory and a channel 

must be associated with a file via a LOOKUP request. 

A .SPFUN request to write absolute blocks on a diskette should not write 

anything in track 0 if you want to use DUP or the COPY/DEVICE command 
to back up the volume. DUP does not copy data in track 0. Also, you should 

be careful to specify a valid buffer address and word count. The monitor 
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checks that the buf argument is in the job area, but it does not check buf + 

went. If you use the .SPFUN request, and the device handler for that device 

does not support special functions, the call simply returns to the program 

without reporting an error. 

For the RK06/07 handler (DM), special function codes 377 and 376 require the 

buffer size to be one word larger than necessary for the data. The first word of 

the buffer contains the error information returned as a result of the SPFUN 

request. The data transferred as a result of the read or write request is found 

in the second and following words of the buffer. The error codes and informa- 

tion are as follows: 

Code Meaning 

100000 The I/O operation is successful. 

100200 <A bad block was detected (BSE error). 

100001 An ECC error is corrected. 

100002. + An error recovered on retry. 

100004 An error recovered through an offset retry. 

100010 An error recovered after recalibration. 

1774xx An error did not recover. 

ther device-specific information is included in the RT-11 Software Support 

Manual. 

Errors: 

Code Explanation 

0 Attempt to read or write past end-of-file. 

1 Hard error occurred on channel. 

2 Channel is not open. 

Additional qualifying information for these errors is returned in the first 

two words of the b/k argument status block. This information is given in 

Chapter 10 of the RT-11 Software Support Manual. 

Example: 

-TITLE SFFUN.MAC 

++ 

: ,SEFUN - This is en exemple in the use of the .SPFUN reauest. The 

$ examrle rewinds a cassette and writes out a 256-word buffer and 

> then a file dar, 

»MCALL «FETCH: LOOKUP: .SFFUN,y. WRITW 
>MCALL sEXIT: ,PRINT».WATT,. CLOSE 

START? +FETCH #HSFCs4#CT #Fetch the CT Handler 

RCS 1$ sRkranch if failed 

»~LOOKUF #AREA> #4: 4€CT 3;0ren channel 4 for outrut 
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BCS 2S *BRranch if error (should nmever harren!) 

+SFFUN #AREA?#4:#372740 sRewind to BOT using Synchronous I/0 

BCS 3F ;Rranch om error 

+WRITW #AREAr#4,4#BUFF 2 #2546.7BLK Write one block 
BCS 4% ‘Rranch on error 

*SFFUN #AREAr €4#372540,741 sWrite 2a file dar with Asycnh I/0 

»+FRINT #5DONE 7AnMounce that we’re done 

«WAIT #4 sWait for file dar orersation to finish 

+-CLOSE #4 *Close the file 

EXIT sthen exit the rrogrenm 

i$: MOV #F ERR? RO *Process errors heres+-+ 

BR ke 3 

23 MoV #LKERR>RO 

BR oS 

3$i NOY #SFERR SRO 
ER o$ 

4$i MOV #WERR SRO 

wk 3H «PRINT sFrint error message 

EXIT sthen exit Frosram 

AREA! »WORTD i) . sEMT Argument block 
BLK} +WORD 020902010 

CT: *+RADSEO /CT ¢ Cassette Tevice Descrirtor 

»WORD 07030 Null filesrec 
BUFF 3 + BLKW 256, *Outrut huffer 

TONE: +ASCIZ /Al1l1 done !/ sMessede text.., 
FERR? eASCIZ /7,FETCH Error?’ 

LKERR? ,ASCIZ /?.LOOKUF Error?/ 

SPERR? *ASCIZ /?Seecial Function Error?/ 

WERR: *ASCIZ /?PWrite Error?/ 
«EVEN 

HSFC = , sHandler can load in neree.. 

»END START 

2.77 .SPND/.RSUM (FB and XM Only) 

2-124 

The .SPND/.RSUM requests control execution of a job’s mainline code (the 

code that is not executing as a result of a completion routine). .SPND 

suspends the mainline and allows only completion routines (for I/O and mark 

time requests) to run. .RSUM from one of the completion routines resumes 

the mainline code. These functions enable a program to wait for a particular 

I/O or mark time request by suspending the mainline and having the selected 

event’s completion routine issue a .RSUM. This differs from the .WAIT re- 

quest, which suspends the mainline until all I/O operations on a specific 
channel have completed. 

Macro Calls: .SPND 

-.RSUM 

Request Formats: 

(SPND) RO=[ 1 [| 0 | 
(RSUM) RO=[_ 2 |] 0 ] 

Notes: 

1. The monitor maintains a suspension counter for each job. This counter is 

decremented by .SPND and incremented by .RSUM. A job is suspended 

only if this counter is negative. Thus, if a .RSUM is issued before a 

.SPND, the latter request returns immediately. 
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9. A program must issue an equal number of .SPND and .RSUM requests. 

oe
) A .RSUM request from the mainline code increments the suspension 

counter. 

4, A .SPND request from a completion routine decrements the suspension 

counter, but does not suspend the mainline. If a completion routine does a 

.SPND, the mainline continues until it also issues a .SPND, at which time 

it is suspended and requires two .RSUMs to proceed. 

5. Since a .TWAIT is simulated in the monitor using suspend and resume, a 

-RSUM issued from a completion routine without a matching .SPND can 

cause the mainline to continue past a timed wait before the entire time 

interval has elapsed. 

6. A.SPND or .RSUM, like most other programmed requests, can be issued 

from within a user-written interrupt service routine if the 

INTEN/.SYNCH sequence is followed. All notes referring to 

SSPND/.RSUM from a completion routine also apply to this case. 

Errors: 

None. 

Example: 

»TITLE SPND.MAC 

+
 

.SPNLI/.RSUM- This is am examrle in the use of the .SPNI/.RSUM reauests. 

The example is a simulation of 3 mainline Foreground frogram which is 

currently susrended waiting for e message from the Backsrounds but which 

needs to close a file (rerhars orened by a .ENTER 7) before aborting 

from CTRL-C action. A comrpletion routine Periodically inspects the CTRL-C 

status word end resumes the mainline if double CTRL-C is entered. 

NOTE! This examrle MUST be run as a FG Job under an FE monitor. 

sa
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»MCALL .SCCA>,RCVIC:?. EXIT». PRINTs .MRKT 
»MCALL) .QSET:.SPNDs.RSUM 

START? «QSET FQELEMs #1 #Allocate another G-Element 

«SCCA #MAREA? #SCCA Inhibit “C°C action by monitor 

1$? CALL CWATCH sStart "‘watchdod* comrletion rtne 

»RCVDC #MAREAstMBUFF,#40.9¢MESG sLook for 3& messase 

; * #No errors - there’s always BG 

; ‘ sOther frrocessing heres.s- 

; ’ , 

+PRINT #SLEEFP sAnmmounce we’re going to susrend 

+SPNTI ;Susrend to wait for message 

TST SCCA jWe‘'ve been .RSUMed..."C°C Hit?? 

BNE CLOSE Branch if yes 

; . jotherwise sssume messasde came ifisss 
5 

3 <FProcess messade here> 

; ’ 

B R 1$ gLOOPaas 

CWATCH:? TST SCCA sCheck if “C°C entered..- 

REQ MARK sBranch if ro 

MESG? »RSUM ;Yes..-+wake ur the mainline 

RETURN then leave completion code 

MARK? »MRKT SCAREAs#TIMEs #CWATCHr 41 #Schedule to run asain in 19 sec. 

RETURN sthen leave completion code 

CLOSE: PRINT #ABORT sAnMounce we’re aborting 

$ <OQuteut file(s) closed here> jfrroceed with ‘orderls® abort 

? 

EXIT sExit the rrogram 

Programmed Request Description and Examples = 2-125



QELEM: 
MBUFF ¢ 
MAREA: 
CAREA? 
TIME 
SCCA; 

ABORT? 
SLEEF: 

2.7/8 .SRESET 

+ BLKYW 7 sExtra Q-Element 
+ BLKW 41. sMessase buffer 
+ BLKW a FEMT Arsument blocks 
»BLKW 4 3 

»WORD 07400, 3Time out in 10 seconds 
»WORD (¢) §°C°C Status word 

*ASCIZ /7! Abort Acknowledsed...Closing Outeut File(s) !?/ 
*ASCIZ /! Mainline Susrending '/ 

»END START 

The .SRESET (software reset) request: 

1. 

2. 

~]
 

8. 

Cancels any messages sent by the job. 

Waits for all job I/O to complete, which includes waiting for all 
completion routines to run. 

Dismisses any device handlers that were brought into memory via 
.FETCH calls. Handlers loaded via the keyboard monitor LOAD 
command remain resident, as does the system device handler (only 
for background jobs). 

Purges any currently open files. Files opened for output with 
-ENTER are never made permanent. 

Reverts to using only 16(decimal) I/O channels. Any channels de- 
fined with .CDFN are discarded. A .CDFN must be reissued to open 
more than 16(decimal) channels after a .SSRESET is performed. 

Clears the job’s .SPND/.RSUM counter. 

Resets the I/O queue to one element. A .QSET request must be 
reissued to allocate extra queue elements. 

Cancels all outstanding .MRKT requests. 

Macro Call: .SRESET 

Errors: 

None. 

Example: 

+
 

a>
 

“O
h 

We
 

“H
P 

“O
D 

*TITLE SRESET.MAC 

*+SRESET - This is an examrlie in the use of the .SRESET request, 
The example renames a file according to filesrecs ineut thru the 
*+CSISFC reauest. 

*MCALL .«RENAME>. FRINT,» EXIT 

*ACALL = .CSISFC,. FETCHs.SRESET 

ERRBYT = 52 sError bute location 
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START: .CSISPC #FILESPs#0EFEXT flise .CSISPC to get file srecs 
»+FETCH #HANLOID+ #FILESP sGet Handler from outsrec 

RCS 2s sRranch if feiled 

MOV #FILESPsR2 sR2 =) Outsrec 
MOY #FILESF+462R35 9RS => Insrec 

HOV @R2;sFILESP+36 sCory device srec to insrec 

»REFT 4 sCory outsrec behind insrec 
NOV (R2)49CR3)4 sfor .»RENAME..+ 

»ENDR 

»RENAME #AREAs#0r4FILESF+36 sReneme inreut file 

ECC 1% sOreration successful 
TECK @#ERRBYT sMake error code -1:0 or +1 

BEQ 3% *Rranch if File-Not-Found 
MOY FILLOF eS sITllesal oreration-set ur mss 

BR So 7Rranch to rerort error 

1$? +SRESET ilismiss handlers 
»EXIT Exit Frogram 

263 MOV #NOHAN? KO sFetch failed-set ur messege 

BR re 3 ?Eranch to rerort error 

3$3 MOV #NOFILsRO sFile mot found-setur messase 

a? +FRINT sFrint error message 

BR it sThen exit visa »SRESET 
AREA: + BLRW ba ; sEMT Arsument block 

DEFEXT: .WORT Or020r0 iNo default extensions 

NOFIL? »ASCIZ /?PFile not found?/ sError message text 

ILLOF? sASCIZ /?PIillessl Greration?s 

NOHANi *ASCIZ £/?,FETCH Failedt/ 

»EVEN 
FILESF: .BLAW 4G, *CSISFC Ineut Area 

HANLOD = . sHandlers can load heres.+- 

ENT START 

2.79 .SYNCH (Device Handler and Interrupt Service Routine 

Only) 

This macro call enables your program to issue programmed requests from 

within an interrupt service routine. Code following the SYNCH call runs at 

priority level 0 as a completion routine in the issuing job’s context. Pro- 

grammed requests issued from interrupt routines are not supported by the 

system and should not be performed unless a .SYNCH is used. SYNCH, like 

INTEN, is not an EMT monitor request, but rather a subroutine call to the 

monitor. 

Macro Call: 

where: 

SYNCH areal, pic] 

is the address of a seven-word block that you must set aside for 

use by .SYNCH. This argument, area, represents a special 
seven-word block used by .SYNCH as a queue element. This is 

not the same as the regular area argument used by many other 

programmed requests. The user must not confuse the two; he 

should set up a unique seven-word block specifically for the 

SYNCH request. The seven-word block appears as: 

Word 1 RT-11 maintains this word; its contents should not be 

altered by the user 

2 The current job’s number. This must be set up by the 
user program. It can be obtained by a .GTJB call 
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qo
 

Unused 

4 Unused 

5 RO argument. When a successful return is made from 

SYNCH, RO contains this argument 

6 Must be -1 

7 Must be 0 

pic is an optional argument that, if non-blank, causes the SYNCH 

macro to produce position-independent code for use by device 
drivers 

.SYNCH assumes that the user has not pushed anything on the stack 

between the INTEN and .SYNCH calls. This rule must be observed for 
proper operation. 

Errors: 

The monitor returns to the location immediately following the SYNCH 

if the .SYNCH was rejected. The routine is still unable to issue pro- 

grammed requests, and R4 and Rd are available for use. An error is 

returned if another SYNCH that specified the same seven-word block 
is still pending. 

NOTE 

The monitor dismisses the interrupt without returning to the 

-SYNCH routine if one of the following conditions occur: 

1. You specified an illegal job number. 

2. The job number does not exist (for example, you specify 2, 

and there is no foreground job). 

3. The job is exited or terminated with an .EXIT programmed 
request. 

You can find out if the block is in use by: 

wise 

i. Checking iocation Q@.COMP (offset 14 octai). If this iocation con- 

tains a zero, the block is available. 

2. Performing a .SYNCH call. If the block is busy, an error return will 

be performed. 

Normal return is to the word after the error return. At this point, the 

routine is in user state and is thus allowed to issue programmed re- 

quests. RO contains the argument that was in word 5 of the block. RO 

and Ri are free for use without having to be saved. R4 and R5 are not 

free, and do not contain the same information they contained before the 

SYNCH request. A long time can elapse before the program returns 

from a .SYNCH request since all interrupts must be serviced before the 

main program can continue. Exit from the routine should be done via 
an RTS PC. 
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Example: 

+TITLE SYNCH.MAC 

+
 

«SYNCH - This is an examrle in the use of the .SYNCH reauest,. 

The example is a skeleton of 3 Frogram which could input date 

from the outside world via an in-line inmterrurt service routines 

buffer it until a whole block’s worth has been inreuty then use 

a »WRITE request to store the data on an RT-i11 device. 

ab
 

“a
p 

GP
 

ME
E 

OP
 

ee
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»MCALL .GTJB>. INTEN:s WRITE» WAIT: .SYNCHe EXIT» -PRINT 

START: mov SJORsSRS souteut of .GTJB soes here 

»GTJB FAREASRKS 3Get Job number (could be either FG or BG) 

MOV (RS) -+SYNBLKt2 #Store the Job number inta synch block 

; * sHere we oren an RT-11 outrut devices 

7 ¢ then initiate ineut from a "foreign" 

; jdevicer interrurts to be handled hy our 

; * sin-line service routine... 

INTRPT? sINTERRUFT SERVICE ROUTINE 

»INTEN 5S eNotify RT-11 and dror ta Priority 3 
] ’ sFrocess interrurt..,buffer inreut 

7 ’ sTime to write a buffer - switch buffers 

; ’ $(should be double buffered so interrupts 

§ e scan continue while in WRITE operation!) 

»~SYNCH #SYNBLK 3010 A «SYNCH so we can use «WRITE reauest 
BR SYNFAIL sReturns here if .SYNCH block in use 

; ’ sReturns here if OK... 

eWAIT #1 sSee if error on lest write 

RCS WTFAIL sEranch if there wase.. 
WRITE #AREA»4#1,/OBUFF,#2546.;BLK sQueue ur a WRITE to store data 

INC BLK sBumre block # 
; ’ jRe-enable interrurts and leave. 

RETURN 

SYNBLK: WORD ¢) 5. SYNCH Block 
+WORD 19) sJoh Number goes here 

»WORD (¢) smext 2 words reserved 
»WORD 4) 3 
WORD ba) sRO contains S on successful «SYNCH 

»WORD -190 #MUST BE values for Monitor 

SYNFAIL? >.SYNCH Failed... 

MOV #SYNER? RO sRO => Error message 

BR ERR sHranch to rerort error 

(May be from wrons caontext!> 

WIFAIL: MOV #WERRsRO ¢RO => Write error message 

ERRM$ «PRINT sRerort error 

+EXIT sThen exit 

BLK? »WORD sRlock to write 0 
AREA »BLKUW be sEMT Arsument Block 

JOR? BLK e. sAresa for .GTJE data 
OBUFF: WORD 0 Pointer to current outrut buffer 

IBUFF Ss »WORD ¢) sFointer to current inrut puffer 
BUFF1? .BLKW 256, sRuffer #1 

BUFF 2: +BLKW 256. skuffer #2 

WERR; *ASCIZ /?PWrite Error?/ 
SYNER: »sASCIZ /?PSYNCH Failed?/ 

+ EVEN 

*END START 

2.80 .TIMIO (Device Handler Only) 

The .TIMIO macro issues the device time-out call in the handler I/O initia- 

tion section. This request schedules a completion routine to run after the 

specified time interval has elapsed. The completion routine runs in the con- 
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text of the job indicated in the timer block. In XM systems, the completion 

routine executes with kernel mapping, since it is still a part of the interrupt 

service routine. (See the RT-11 Software Support Manual for more informa- 

tion about interrupt service routines and the XM monitor.) As usual with 

completion routines, RO and R1 are available for use. When the completion 

routine is entered, RO contains the sequence number of the request that timed 

out. 

Macro Call: .TIMIO tbk,hi,lo 

where: 

tbk is the address of the timer block, a seven-word pseudo timer 

queue element. (The timer block format is shown in Table 2-1 

under the .CTIMIO request.) You must set up the address of the 

completion routine in the seventh word of the timer block in a 

position-independent manner 

hi is the high-order word of a two-word time interval 

lo is the low-order word of a two-word time interval 

Example: 

+TITLE TIMIO.MAC 

+
 

TIMIO.MAC- This is an examele of a simples RT-11 device driver, 

to illustrate the use of the .TIMIO/.CTIMIO reauests. The timeout 

completion routine will he entered if 8 character hasn’t heen 

successfully transmitted in 1/10 sec (arrerox, 110 baud), In this 

example the completion routine takes mo explicit actions: the fact 

that the timeout occurred is enough to be considered 2a "hard" error, 

‘>
 

OP
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ed
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»>MCALL .DRBEG:. DRAST,.DRFIN: .DRENDs.QELDFs.TIMIOs -CTIMIO 

>IIF NOF MMGS$T» MNGS$T=9 Define these in case not 

TIF NOF ERLS$Gs: ERLSG=0 sassembled with SYSCND,MAC 

»ITIF NDF TIM$IT, TIMS$IT=0 

eITIF NOF SPSVECs: SPSVECH=304 sDefine default vector 

oITIF NDF SFSCSRs SFSCSR=176504 PDEfine default CSR addr 

+ITIF NOF SPSPRI» SESPRI=4 *efine default device rrioritys 

ITOERR = 1 sHard 1/0 error bit definition 

SPSTS = 200090 fltevice Stetus = Write only 

SPSIZ = 9 sDevice Size = 0 (Char device) 

TIME = 6 sTimeout interval = 1/10 sec 

+QELDOF Use .QELDF to define Q-Elea offsets 

»DORBEG SF»SFSVEC,sSFPSIZ»SFSTS sResin driver code with .DRBEG 

MOV SPCGErR4 sR4 => Current Q-Element 

ASL QSWCNTC(R4) sMake word count ovte count 

BCC SPERR 96 read from 3s write/only device? 

REQ SPDIUN 9ZeTro word count...Just exit 

SPRET?: wmOYV PC»RS sCalculate PIC address 

any SPTOUT-.:RE fcemPletion routine 

MOV RS»TBLK+14 jMove it to ardument block 

+TIMIO TBLK»O> TIME #Schedule 2 marktime 

BIS #100,@#SP86CSR sEnable DL-11 interrurt 

RETURN Return to monitor 

§ INTERRUPT SERVICE ROUTINE 

»DRAST SFsSFSPRI *Use . TRAST to define Int Sve Sect. 
MOV SPCQEsR4 #R4 => Q-Element 
TST @#SFSCSR sError? 
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BMI SPRET sYes...’hang’ until ready 

TSTB @ESPECSR ¢1s device resdyt 

BFL SPRET #No..+d0 wait “till it is 

«CTIMIO TBLK sCancel completion routine 

BCS SPERR *Too lsete - it timed aut! 

MOVB @Q$BUFFCR4);@#SFECSR+2 FXfer bute from buffer to DL-ii 

INC QS$BUFF CR4) #Rumr the buffer rainter 

INC QS$WCNTCR4) sang the word count (it’s negative!) 

BEQ SPOUN #Rranch if done 

BR SPRET ¥9Go wait ‘till char xmitted 

SPTOUT$: 3 3 sTimeout completion routine 

3 + In this examples it does nothing. 

; ‘ : In real life it may want to try 

RETURN $to take some corrective action... 

SPERR: BIS #IQERRs @QS$CSWCR4) *Set error bit in CSW 

SPOUN? +URFIN SF sUse .DRFIN to return to Monitor 

TELKE »WORD Ov TIME s020%1774563-1:9 +,TIMIO argument block 

-DRENT SF ;Use .- TREND to end code 

»ENT 

2.81 .TLOCK 

The .TLOCK (test lock) request is used in an FB environment to attempt to 

gain ownership of the USR. It is similar to .LOCK in that, if successful, the 

user job returns with the USR in memory (it is identical to .LOCK in the SJ 
monitor). However, if a job attempts to .LOCK the USR while another job is 

using it, the requesting job is suspended until the USR is free. With .TLOCK, 

if the USR is not available, control returns immediately with the C bit set to 

indicate the .LOCK request failed. 

Macro Call: .TLOCK 

Request Format: 

Ro=-!| 7 | O | 
t i j 

Errors: 

Code Explanation 

0 USR is already in use by another job. 

Example: 

+TITLE TLOCK.MAC 

+
 

sTLOCK ~ This is an examrle im the use of the .TLOCK reauest,. 

In this examples the user rrosgram needs the USR for a2 sub-Job it is 

executing. If it fails to get the USK it "“susrends" that sub-Job and 

runs another sub-Job (that rperhsars doesn’t meed the USR for execution). 

This tyre of procedure is useful to schedule several sub-Jobs within 

8 single becksSround or foredround Fraogram, 

a>
 

Gr
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*MCALL .TLOCKs.LOOKUP,.UNLOCKs -EXITs «PRINT 

START? #Besginm Mainline program 

+TLOCK #Try to det the USR for ist "*Job* 
BCS SUSFND sFailed...branch to “*susrend® ist Job 
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+LOOKUP #AREA:#4,4#FILE +Succeeded..-.rroceed with ist Job 

BCS LKERR Branch if error on LOOKUP 
7 ’ sist job invovles file rprocessingd,..do it! 

*+PRINT #J1MSG sTell user we enecuted..: 
«UNLOCK sist Job finished...release USR 
TSTB A2SW Check if we ran Job #2 while USK busy 

BNE i$ 3Yur - we did 

CALL JOBR2 syNore - do it now 
1$3 eEXIT 

SUSPNDi ’*Susrend* current *Job’ 
TSTE J2SW s;Did we already run Job #2 
BNE START sYes - don’t do it essin 

JSR PC, JOB2 s*Run" other "Job" 
INC J2sw #Set switch thet says we ran Job #2 
BR START sWhen it’s finished: try ist job agein 

AREA? »BLKW 3 sEMT arsument block 
FILES *RADSO /DK/ sFile spec for Job #1 

*RADSO /QUFILE/ 3 
*RADSO /TMP/ 3 

LKERK? «PRINT #LKSG sError on «LOOKUP - Rerort it! 

+EXIT 
LKMSGi .ASCIZ /?File Not Found?/ 

JIMSG? .ASCIZ /Job #1 Executed/ 

J2MSG6: ~ASCIZ /Job #2 Executed/ 
J2SW$ +BYTE 0 ?Switch to control Job #2 execution 

+EVEN 

JOE23 «PRINT #J2MSG #2nd "Job" - Tloesn’t need USK 

RTS PC sReturn when done 

»ENT START 

2.82 .TRPSET 

2-132 

.TRPSET allows the user job to intercept traps to 4 and 10 instead of having 

the job aborted with a ?7MON-F-Trap to 4 or 2MON-F-Trap to 10 message. If 

.TRPSET is in effect when an error trap occurs, the user-specified routine is 

entered. The status of the carry bit on entry to the routine determines which 

trap occurred: carry bit clear indicates a trap to 4; carry bit set indicates a 

trap to 10. The user routine should exit with an RTI instruction. Traps to 4 

can also be caused by user stack overflow on some processors (check your 

processor handbook). These traps are not intercepted by the .TRPSET re- 

quest, but they do cause job abort and a printout of the message 

?’MON-F-Stack overflow in the SJ monitor or ?MON-F-Trap to 4 in the FB 

and XM monitors (see the RT-11 System Message Manual). 

Macro Call: .TRPSET area,addr 

where: 

area is the address of a two-word EMT argument block 

addr is the address of the user’s trap routine. If an address of 0 is 

specified, trap interception is disabled 

Request Format: 

RO = area: 3. | 0 
addr 
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Notes: 

Reissue a .TRPSET request whenever an error trap occurs and the user 

routine is entered. The monitor disables user trap interception prior to 

entering the user trap routine. Thus, if a trap should occur from within the 

user’s trap routine, an error message is generated and the job is aborted. 

The last operation the user routine should perform before an RTT is to 

reissue the .TRPSET request. 

In the XM monitor, traps dispatched to a user program by .TRPSET 

execute in user mode. They appear as interrupts of the user program by a 
synchronous trap operation. Programs that intercept error traps by trying 

to steal the trap vectors must be carefully designed to handle two cases 

accurately: programs that are virtual jobs and programs that are privi- 

leged jobs. 

If the program is a virtual job, the stolen vector is in user virtual space 

that is not mapped to kernel vector space. The proper method is to use 

.TRPSET; otherwise interception attempts fail and the monitor continues 

to handle traps te 4 and 10. 

If the program is a privileged job, it is mapped to the kernel vector page. 

The user can steal the error trap vectors from the monitor, but the benefits 

of doing so must be carefully evaluated in each case. Trap routines run in 

the mapping mode specified by bits 14 and 15 of the trap vector PS word. 

With both bits set to 0, kernel mode is set. However, kernel mapping is not 

always equivalent to user mapping, particularly when extended memory is 

being used. With both PS word bits set to 1, user mode is set, and the trap 

routine executes in user mapping. 

Errors: 

—
_
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+TITLE TRFESET.MAC 

»TRESET - This is an examrle in the use of the ,TRFSET reauest. 

In this examrle 3 user trap routine is setr then deliberate 

trees to 4 & 10 ere caused (not very practical out it demonstrates 
that .TRPSET really works!). 

«MCALL .«TRESETs,EXITs. PRINT 

DIVZ = 6? slivide oy zero ~ illesal instruction 

START? ;Kesgin examrle 

+>TRPSET #AREAs éTRELOC #Set ur 3a trap routine to handle trars 

sto 4 & 10-4. 

DIVZ sIllesgal imstruction - Trar to i9 

TST @#156666 ?Address non-existent memory - Trar to 4 

«EXIT sExit rrogram 

TRFLOC: rilrar routine 

BCS i$ $C bit set = TRAF 10 

»PRINT #TRP4 ?Rerort Trae to 4 

BR 24 *>Branch to reset trar routine 

14 »FRINT #TRPLO sRerart trar to 10 
»TRPSET #AREA, #€TRPLOC sKReset trar routine address 
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2$? RTI sReturn to offending code 

AREA: »WORT 0:0 F#EMT arsument block 

TRE 43 »ASCIZ /?Trar to 47/ sError messases..- 

TRFIO; *ASCIZ /?Trar to i0?f/ 

»ENT START 

2.83 .TTYIN/.TTINR 

The requests .TTYIN and .TTINR transfer a character from the console ter- 

minal to the user program. The character thus obtained appears right-justi- 

fied (even byte) in RO. The user can cause the characters to be returned in RO 

only, or in RO and other locations. 

The expansion of .TTYIN is: 

EMT 340 
BCS .-2 

The expansion of .TTINR is: 

EMT 340 

If no characters or lines are available when an EMT 340 is executed, return is 

made with the carry bit set. The implication of these calls is that .TTYIN 

causes a tight loop waiting for a character/line to appear, while the user can 

either wait or continue processing using .TTINR. 

If the carry bit is set when execution of the .TTINR request is completed, it 

indicates that no character was available; the user has not yet typed a valid 

line. Under the FB or XM monitor, .TTINR does not return the carry bit set 

unless bit 6 of the Job Status Word (JSW) was on when the request was 
issued. 

There are two modes of doing console terminal input. The choice is governed 

by bit 12 of the job status word. If bit 12 is 0, normal I/O is performed. In this 
mode, the following conditions apply: 

1. The monitor echoes all characters typed. 

2. CTRL/U and the DELETE key perform line deletion and character 

deletion, respectively. 

3. A carriage return, line feed, CTRL/Z, or CTRL/C must be struck 

before characters on the current line are available to the program. 

When one of these is typed, characters on the line typed are passed 

one by one to the user program. 

If bit 12 is 1, the console is in special mode. The effects are: 

1. The monitor does not echo characters typed except for CTRL/C and 
CTRL/O. 

2. CTRL/U and the DELETE key do not perform special functions. 

3. Characters are immediately available to the program. 
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In special mode, the user program must echo the characters received. How- 

ever, CTRL/C and CTRL/O are acted on by the monitor in the usual way. Bit 

12 in the JSW must be set by the user program. This bit is cleared when the 

program terminates. 

Regardless of the setting of bit 12, when a carriage return is entered, both 

carriage return and line feed characters are passed to the program; if bit 12 is 

0, these characters will be echoed. 

Lower-case conversion is determined by the e setting of bit 14 in n the J SW. tf bit 
TA te I Atwar nada characte 
44 iS u, 1:OWer-Case Cnaracr 

—_
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(if bit 12 is 0) and passe to. a program; if bit 143 is L, lower-c case e characters are 

echoed (if bit 12 is 0) and passed as received. Bit 14 is cleared when the 

program terminates. 

CTRL/F and CTRL/B (and CTRL/X in system job monitors) are not affected 

by the setting of bit 12. The monitor always acts on these characters (unless 

the SET TT NOFB command is issued). 

CTRL/S and CTRL/Q are intercepted by the monitor (unless, under the FB or 
XM monitor, the SET TT NOPAGE command is issued). 

Under the FB or XM monitor, if a terminal input request is made and no 

character is available, job execution is blocked until a character is ready. This 
is true for both .TTYIN and .TTINR, and for both normal and special modes. 

If a program requires execution to continue and the carry bit to be returned, it 

must set bit 6 of the Job Status Word before the .TTINR request. Bit 6 is 

cleared when a program terminates. 

NOTE 

The .T'TYIN request does not get characters from indirect files. 

If this function is desired, the .GTLIN request must be used. 

Macro Calls: .TIYIN char 

.TTINR 

where: 

char is a pointer to the location where the character in RO is to be 

stored. If char is specified, the character is in RO and the address 

is pointed to by char. If char is not specified, the character is in 

RO 

Errors: 

Code Explanation 

0 No characters available in ring buffer. 

Example: 

Refer to the example following the description of .TTYOUT/.TTOUTR. 
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2.84 .TTYOUT/.TTOUTR 

2-136 

The requests .TTYOUT and .TTOUTR cause a character to be transmitted to 

the console terminal. The difference between the two requests, as in the 

.TTYIN/.TTINR requests, is that if there is no room for the character in the 

monitor’s buffer, the .TTYOUT request waits for room before proceeding, 

while the .TTOUTR does not wait for room and the character is not output. 

If the carry bit is set when execution of the .TTOUTR request is completed, it 

indicates that there is no room in the buffer and that no character was output. 

Under the FB or XM monitor, .TTOUTR normally does not return the carry 

bit set. Instead, the job is blocked until room is available in the output buffer. 

If a job requires execution to continue and the carry bit to be returned, it must 

turn on bit 6 of the Job Status Word before issuing the request. 

The .TTINR and .TTOUTR requests have been supplied to help those users 

who do not need to suspend program execution until a console operation is 

complete. With these modes of I/O, if a no-character or no-room condition 

occurs, the user program can continue processing and try the operation again 

at a later time. 

NOTE 

If a foreground job leaves bit 6 set in the Job Status Word, any 

further foreground .TTYIN or .TTYOUT requests cause the 

system to lock out the background until a character is avail- 

able. Note also that each job in the foreground/background 

environment has its own Job Status Word, and therefore can be 

in different terminal modes independently of the other job. 

Macro Call: .TTYOUT char 

_TTOUTR 

where: 

char _ is the location containing the character to be loaded in RO and 

printed. If not specified, the character in RO is printed. Upon 

return from the request, RO still contains the character 

Errors: 

Code Explanation 

0 Output ring buffer full. 

Example: 

+TITLE TTYIN.MAC 

+TTYIN / .TTYOUT - This is an examrle in the use of the .TTYIN 

§ .TTYOUT reauests. The examrle accerts a line of input from the 

console kevboard,s then echoes it on the terminal. Usins «TTYIN & 

»+TTYOUT reauests illustrate Synchronous terminal I/0% i.ees the 
Monitor retains control (the Job is blocked) until the reauests 

are satisfied, 
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*+MCALL .TTYIN?., TTYOUT 
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START: WMQV #RUFFER?R1 

CLR R2 

INLOOP? .TTYIN (R1I)+ 
INC R2 

CMFB #i2*R0 
BNE TNLOOF 

NOV #RUFFERSR1 

QUTLOOF: .TTYOUT (R1)+ 

TEC R2 

BEQ START 

BR OUTLOOF 

RUFFER: .BLKW 64. 

»END START 

«TITLE TTINR.MAC 

+
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+MCALL ,TTYING .TT 
+MCALL .TTINRs. TT 

JSW = 44 

START: MOV #BUFFER,R1 

CLR R2 
BIS #1007@#JSW 

INLOOP’ .TTINR 
BCS NOCHAR 

CHRIN: MOVE ROyCRL)+ 

INC K2 

CNPE RO: #12 

BNE INLOOF 

MOV #BUFFER>R1 
QOUTLOOP? MOVE (R1)sR0 

+ TTOUTR 

BCS NORGOM 

CHROUT!: DEC K2 
BEQ START 

INC R1 
BR DUTLOOF 

NOCHAR:? 
»TTINR 
RCC CHRIN 

; ’ 

3 ‘ 

5 . 

ER NOCHAR 

NOROOM: 

MOVE (Ri) sRO 
» TTOUTR 

BCC CHROUT 

; ’ 
j ‘ 

i ‘ 

RIC #100; @4JISW 
»TTYOUT (RI) 

Bis #1007 C#55W 

ER CHROUT 

BUFFER? .BLKW 64. 

» END START 

sTTINR / .TTOUTR ~- This is sn 

the routine has been recoded 

5R1 => Character buffer 

sClear character count 
sRead cher into buffer 
*Rumre count 

sWas last char 3 LF Tf 
sNo.,..8et mext character 

7Yes..-roint Ri to bedinnming of buffer 

iF rint e character 

Tlecrease counters 

iTone if count = 0 

sLoor to Frint another character 

Character bufferscs 

exemrle in the use of the .TTINR & 

»TTOUTR reauests. Like TTYIN.MAC» this example accerts lines of 

ineut from the console keyboard, then echoes it on the terminal. 

Rut rather than waiting for the user to tyre something at ‘INLOOP’ 
or wait for the outrut buffer to have svailable srace at ‘OQUTLOOP’,» 

using »TTINR and .TTOUTR to allow 
other rrocessing to be carried out if ¢ wait condition is reached. 

sLocation of Job Status Word in SYSCOM 

sFoint Ri to buffer 

sClear character count 
7Set bit #46 in JSW so .TTINR/,TTOUTR will 

sreturn C bit set if mo char/no roomes-. 

7Get char from terminal 
sNone available 

Fut char in buffer 

sIncrease count 
Was last char = LF? 

s3No...Set next char 

7Yese++POint Ri to bedinning of buffer 

;Put char in KO 

Try to erint it 

;Branch if no room in outrut buffer 
sDecrease count 

stone if count=0 

sKumr buffer rointer 
sthen branch to print next char 

;Comes here if mo cher avail 

stry to adain to get one 
s5There’s one avsil this time! 

To other Frocessins 

ap
 

“i
b 

“E
t 

Tru again 

jComes here if no room in buffer 

?Put char in RO 
Try to erint it again 

sSuccessful ! 

sCode to be executed while waiting 

¥ 

;Now we must hand to waite.. 

sClear bit #46 im JSW 
sUse .TTYOUT to wait for room 

$Finally successful - reset bit #6 

sthen return to outrut loor 

sBuffer 
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2.85 .TWAIT (FB and XM Only) 

2-138 

The .TWAIT request suspends the user’s job for an indicated length of time. 

.-TWAIT requires a queue element and thus should be considered when the 

.QSET request is issued. 

Macro Call: .TWAIT area,time 

where: 

area is the address of a two-word EMT argument block 

time is a pointer to two words of time (high order first, low order 

second), expressed in ticks 

Request Format: 

RO = area: 24 | 0 

Notes: 

1. Since a .TWAIT is simulated in the monitor using suspend and resume, a 

-RSUM issued from a completion routine without a matching .SPND can 

cause the mainstream to continue past a timed wait before the entire time 

interval has elapsed. In addition, a .TWAIT issued within a completion 

routine is ignored by the monitor, since it would block the job from ever 
running again. 

2. The unit of time for this request is clock ticks, which can be 50 Hz or 60 

Hz, depending on the local power supply. This must be kept in mind when 
the time interval is specified. 

Errors: 

Code Explanation 

0 No queue element was available. 

Example: 

»TITLE TWAIT.MAC 

+ 
»>TWAIT - This is an examrle in the use of the .TWAIT reauest, 

+TWAIT is useful in arrlications where 3 rFrosgram must be only 

activated reriodically. This examele will ‘wake ur’ every five seconds 

to serform 2@ simulated "task", and then ’sleer’ again. (For examrle 

Purroses this cycle will be reresated for &@ maximum of about 35 sec). 

<a
> 
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+MCALL «TWATT,.QSET?s .-EXIT:s.FRINT 

START: CALL TASK sPerform task.s>+ 

1%: »>TWAIT #AREASTIME *Go to sleer for 5 seconds 

BCS NOG Branch if no aueue element 

CALL TASK sFerform task asain 

TEC COUNT ;Rume counter - examrle good for 35 sec 

BNE i$ sRranch if time’s not up 

»+FRINT #BYE sSay we’re thru 

«EXIT Exit frogram 
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TASK? sFeriodic task simulated here 

INC TCNT ;Bume @& counter 
RIT #1>5TCNT Is it add? 

REQ 1$ sBranch if not 

PRINT #TICK 3Odd counter erints "ticks..." 

RETURN sReturn to caller 

1: *+FRINT #TOCK Even counter rrints *tock" 

RETURN sReturn to caller 

NOQ? »+PRINT #QERR sPrint error message 

»~EXIT sExit rrogram 

AREA: »WORT 00 sEMT Argument block 

TIME: «WORD 0760.45. $60 ticks/sec * 5 seconds ( = 300 Bites!) 

COUNT: » WORD 7 ;Maximum cycles for examele 

TCNT; »>WORD 9) #Tickstock count 

TICK: ASCII /Tick.../22003 Message text 

TOCK: *ASCIZ /Tock/ 
BYE? »-ASCIZ /Exeamele Concluded’ 

QERR? sASCIZ /?No G-Element Available?/ 
»ENT START 

2.86 .UNLOCK 

(See .LOCK programmed request.) 

2.87 .UNMAP (XM Only) 

The .UNMAP request unmaps a window and flags that portion of the pro- 

gram’s virtual address space as being inaccessible. When an unmap operation 

is performed for a virtual job, attempts to access the unmapped address space 

cause a memory management fault. For a privileged job, the default (kernel) 

mapping is restored when a window is unmapped. 

Macro Call: .UNMAP area,addr 

where: 

area is the address of a two-word argument block 

addr__ is the address of the window control block that describes the 

window to be unmapped 

Request Format: 

RO — area: 36 | 5 
addr 

Errors: 

Code Explanation 

3 An illegal window identifier was specified. 

5 The specified window was not already mapped. 

Example: 

Refer to the example following the description of .CRAW. 
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2.88 .UNPROTECT 

(See .PROTECT programmed request.) 

2.89 .WAIT 

The .WAIT request suspends program execution until all input/output re- 
quests on the specified channel are completed. The .WAIT request, combined 
with the .READ/.WRITE requests, makes double buffering a simple process. 

.WAIT also conveys information through its error returns. An error is returned 
if either the channel is not currently open or the last I/O operation resulted in 
a hardware error. 

In an FB system, executing a .WAIT when I/O is pending causes that job to be 
suspended and another job to run, if possible. 

Macro Call: .WAIT chan 

Request Format: 

RO=| 0 | chan | 

Errors: 

Code Explanation 

0 Channel specified is not open. 

1 Hardware error occurred on the previous I/O operation on this 
channel. 

Example: 

«TITLE WAIT. MAC 
+ 

*WAIT - This is an examele in the use of the .WAIT reauest. The 
example demonstrates asycnhronaus I/0 where 3 mainline ferogrem 
initistes input vie «READ reeuests, does come ather erocessing 
mekes sure inrut hes completed vis the .WAIT reaquestr then out-— 
Puts the block just read. Another .WAIT is issued before the next 
resd is issued to meke sure the previous write has finished. This 
examPle is a single file cory frosraemy utilizing .CSIGEN to ineut 
the file seecs:r load the reauired handlers and open the files, 

e
e
 

Td
 

*MCALL READ. WRITE: .CLOSEs,F RINT 
+MCALL .CSIGENs. EXIT: WAIT:.SRESET 

ERREYT = 52 Error Rete location in SYSCOM 

+ENABL LSE Enable local symbol block 

START? »-CSIGEN #0SFACE,#0EFEXT 7Use CSIGEN to get handlers: files 

MOV FAREASRS 7RS => EMT Argument list 

1$! »READ RS»#3 *Read 32 blockss. 

ECS 4% yEranch on error 

7 ’ 

BIT #1;IOBLK #Thern simulate 

BNE at ysome other 

*FRINT #MESSG ymeaningful(?) processes+ 
5 : 

283 +WAIT #3 slid read finish OK? 

BCS we 3 Branch if not 

~WRITE RSs #0 s;Now write the block Just read 
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BCS 36 *Hranch on errar 

; ‘ Could do some more rrocessing heresrs-+ 

ba e 

INC IOBLK sume olock # for next read 

+WAIT #0 fWait for write to finish 

BCC it s;Rranch if successful 

3S? Moy #WRERR + RO 7RO => Write error mss 

4$i »PRINT sKerort error 

»EXIT fthen exit rragream 

wk a MOV FR DERKs RO ;RO => Read error msg 

BR 4%$ ;Rranch to rerpart error 

&#3 TSTE @#ERREYT jRead error,...EOFT 

BNE we) sBranch if not 

»PRINT #D0NE 3Yes..-announce completion 

CLOSE #0 iMsake outeut file rermanent 

-SRESET slismiss fetched handlers 

sEXIT ithen exit Frasram 

AREAS? WORT ce) EMT Arez block 

IOBLK: .WORT 6) Klock #» 

»WORD BUFF sHRuffer addr & word count 

»WORD 256. ;3lready fixed im block.-+.» 

»WORD 9) ; 

BUFF i »BLKW 256, 1/0 suffer 

nEFEXT: .WORD Or09020 iNo default extensions for CSIGEN 

DONE ¢ »ASCIZ /I-O Trensfer Comrletea/ sMessades..- 

HESSG! .ASCIZ “122-152/< Simulating Mainline Frocessingd 3/7 

WRERR! .ASCIZ /?Write Errar?/ 

RDERR! .ASCIZ /?Read Errar?/ 

EOF: «RYTE 0 ,EQF flax 

+E VEN 

DSPACE = . tHandlers mas be loaded starting here 

»END START 

2.90 .WDBBK (XM Only) 

The .WDBBK macro defines symbols for the window definition block and 

reserves space for it. Information provided to the arguments of this macro 

permits the creation and mapping of a window through the use of the .CRAW 

request. Note that .WDBBK automatically invokes -WDBDF. 

Macro Call: .WDBBK wnapr,wnsizl,wnrid,wnoff, wnlen,wnsts] 

where: 

wnapr _ is the number of the Active Page Register set that includes the 

window’s base address. A window must start on a 4K word 

boundary. The valid range of values is from 0 through 7 

wnsiz __ is the size of this window (expressed in 32-word units) 

wnrid _ is the identification for the region to which this window maps. 

This argument is optional; supply it if you need to map this 

window. Use the value of R.GID from the region definition 

block for this argument after you create the region to which 

this window must map 

wnoff is the offset into the region at which to start mapping this 

window (expressed in 32-word units). This argument is op- 

tional; supply it if you need to map this window. The default is 

0, which means that the window starts mapping at the region’s 

base address 
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2.91 

wnlen is the amount of this window to map (expressed in 32-word 
units). This argument is optional; supply it if you need to map 
this window. The default value is 0, which maps as much of 
the window as possible 

wnsts _is the window status word. This argument is optional; supply 
it if you need to map this window when you issue the .CRAW 
request. Set bit 8, called WS.MAP, to cause .CRAW to per- 
form an implied mapping operation 

Example: 

See Chapter 4 of the RT-11 Software Support Manual for an example 
that uses the .WDBBK macro and a detailed description of the ex-. 
tended memory feature. 

.WDBDF (XM Only) 
The .WDBDF macro defines the symbolic offset names for the window defini- 
tion block and the names for the window status word bit patterns. In addition, 
this macro also defines the length of the window definition block by setting up 
the following symbol: 

W.NLGH = 16 

The .WDBDF macro does not reserve any space for the window definition 
block (see .WDBBK). 

Macro Call: .WDBDF 

The .WDBDF macro expands as follows: 

W.NID = 0 
W.NAPR = 1 
W.NBAS = 2 
W.NSIZ = 4 
W.NRID =6 
W.NOFF = 10 
W.NLEN = i2 
W.NSTS = 14 
W.NLGH = 16 
WS.CRW_ = 100000 
WS.UNM = 40000 
WS.ELW = 20000 
WS.MAP = = 400 

2.92 .WRITE/.WRITC/.WRITW 
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Write operations for the three modes of RT-11 I/O are done using the 
-WRITE, .WRITC, and .WRITW programmed requests. 
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Note that in the case of .WRITE and .WRITC, additional queue elements 

should be allocated for buffered I/O operations (see .QSET programmed 

request). 

Under an FB monitor with the system job feature, .WRITE/C/W requests may 
be used to send messages to other jobs in the system. 

WRITE 
The .WRITE request transfers a specified number of words from memory to 

the specified channel. Control returns to your program immediately after the 
+t ie aneaned 
v sn MUYUVtie 

Macro Call: .WRITE area,chan,buf,went,blk 

where: 

area _ is the address of a five-word EMT argument block 

chan is a channel number in the range 0-377 (octal) 

is the address of the memory buffer to be used for output 

went is the number of words to be written 

blk is the block number to be written. For a file-structured 

LOOKUP or .ENTER, the block number is relative to the start 

of the file. For a non-file-structured .LOOKUP or .ENTER, the 

block number is the absolute block number on the device. The 

user program should normally update blk before it is used 

again. If blk = 0, LP: issues a form feed (This is true for all 

.WRITE requests.) 

Request Format: 

RO = area: 11 | chan 

NOTE 

When any .WRITE, .WRITC, or .WRITW programmed request 

is returned, RO contains the number of words requested if the 

write is to a sequential-access device (for example, magtape). If 

the write is to a random-access device (disk or DECtape), RO 

contains the number of words that will be written (.WRITE or 

-WRITC) or have been written (.WRITW). If a request is made 

to write past the end-of-file on a random-access device, the 

word count is shortened and an error is returned. The shortened 

word count is returned in RO. Note that the write is done and a 

completion routine, if specified, is entered, unless the request 

cannot be partially filled (shortened word count = 0). 
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Errors: 

Code Explanation 

0 Attempted to write past end-of-file. 

1 Hardware error. 

2 Channel was not opened. 

Example: 

Refer to the example following .READ. 

.WRITC 
The .WRITC request transfers a specified number of words from memory to a 

specified channel. Control returns to the user program immediately after the 

request is queued. Execution of the user program continues until the .WRITC 

is complete, then control passes to the routine specified in the request. When 

an RTS PC is encountered in the completion routine, control returns to the 
user program. 

Macro Call: .WRITC area,chan,buf,went,crtn, blk 

where: 

area is the address of a five-word EMT argument block 

chan is a channel number in the range 0 to 377 (octal) 

buf is the address of the memory buffer to be used for output 

went is the number of words to be written 

crtn is the address of the completion routine to be entered 

blk is the block number to be written. For a file-structured 

-LOOKUP or .ENTER, the block number is relative to the start 

of the file. For a non-file-structured LOOKUP or .ENTER, the 

block number is the absolute block number on the device. Your 

program should normally update blk before it is used again. See 

the RT-11 Software Support Manual for the significance of the 

block number for devices such as line printers, and paper tape 
readers 

Request Format: 

RO = area: 11 | chan 
blk 

buf 

went 

crtn 

NOTE 

When any .WRITE, .WRITC, or .WRITW programmed request 

is returned, RO contains the number of words requested if the 
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write is to a sequential-access device (for example, magtape). If 

th 
co 

e write is to a random-access device (disk or DECtape), RO 

ntains the number of words that will be written (.WRITE or 

.WRITC) or have been written (.WRITW). If a request is made 

to write past the end-of-file on a random-access device, the 

word count is shortened and an error is returned. The shortened 

word count is returned in RO. Note that the write is done and a 

completion routine, if specified, is entered, unless the request 

cannot be partially filled (shortened word count = 0). 

When a .WRITC completion routine is entered, the following conditions are 

true: 

1. RO contains the contents of the channel status word for the opera- 

tion. If bit 0 of RO is set, a hardware error occurred during the 

transfer: Consequently, the data may be unreliable. 

2. R1 contains the octal channel number of the operation. This is 

useful when the same completion routine is to be used for several 

different transfers. 

3. Registers RO and R1 are available for use by the routine, but all 

other registers must be saved and restored. Data cannot be passed 

between the main program and completion routines in any register 

or on the stack. 

Errors: 

Code Explanation 

0 End-of-file on output. Tried to write outside limits of file 

1 Hardware error occurred. 

2 Specified channel is not open. 

Example: 

Refer to the example following .READC. 

.WRITW 
The .WRITW request transfers a specified number of words from memory to 

the specified channel. Control returns to your program when the .WRITW is 

complete. 
po 

Macro Call: .WRITW area,chan,buf,went,blk 

where: 

area is the address of a five-word EMT argument block 

chan is a channel number in the range 0-377 (octal) 

buf is the address of the buffer to be used for output 

went is the number of words to be written. The number must be 

positive 
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blk is the block number to be written. For a file-structured 
-LOOKUP or .ENTER, the block number is relative to the start 
of the file. For a non-file-structured .LOOKUP or .ENTER, the 
block number is the absolute block number on the device. Your 
program should normally update blk before it is used again. See 
the RT-11 Software Support Manual for the significance of the 
block number for devices such as line printers and paper tape 
readers. 

Request Format: 

RO — area: 11 | chan 
blk 

buf 

went 

0 

NOTE 

When any .WRITE, .WRITC, or .WRITW programmed request 
is returned, RO contains the number of words requested if the 
write is to a sequential-access device (for example, magtape). If 
the write is to a random-access device (disk or DECtape), RO 
contains the number of words that will be written (.WRITE or 
-WRITC) or have been written (.WRITW). If a request is made 
to write past the end-of-file on a random-access device, the 
word count is shortened and an error is returned. The shortened 
word count is returned in RO. Note that the write is done and a 
completion routine, if specified, is entered, unless the request 
cannot be partially filled (shortened word co unt = 0). 

Errors: 

Code Explanation 

0 Attempted to write past EOF. 

1 Hardware error. 

2 Channel was not opened. 

Example: 

Refer to the example following .READW. 
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Chapter 3 

System Subroutine Description and Examples 

This chapter presents all SYSLIB functions and subroutines in alphabetical 

order and provides a detailed description of each one. An example of each call 

in a FORTRAN program is given. 

3.1 AJFLT 

The AJFLT function converts an INTEGER*4 value to a REAL*4 value and 

returns that result as the function value. 

Form: a = AJFLT (jsrc) 

where: 

jsrc is the INT EGER*4 variable to be converted 

Function Results: 

The function result is a REAL*4 value. 

Errors: 

None. 

Example: 

The following example converts the INTEGER*4 value contained in 

JVAL to single precision (REAL*4), multiplies it by 3.5, and stores the 
meaaiilt te, UAT TIN 
TESUIT IN VALU. 

REAL#4 YALUE sAJFLT 
INTEGER#4 JVAL 
+ 

+ 

YALUE=AJFLT(JVAL)#3,5 

3.2 CHAIN 

The CHAIN subroutine allows a background program (or any program in the 

single-job system) to transfer control directly to another background program 

and pass specified information to it. CHAIN cannot be called from a comple- 

tion or interrupt routine. The FORTRAN impure area is not preserved across 

a chain. Therefore, when chaining from one program to another, the informa- 

tion must be reset in the program being chained to. When chaining to any 

other program, the user should explicitly close the opened logical units with 
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calls to the CLOSE routine. Any routines specified in a FORTRAN USEREX 

library call are not executed if a CHAIN is accomplished (see Appendix B in 

the RT-11/RSTS/E FORTRAN IV User’s Guide). 

Form: CALL CHAIN (dblk,var,went) 

where: 

dblk is the address of a four-word Radix-50 descriptor of the file 

specification for the program to be run (see the PDP-11 FOR- 

TRAN Language Reference Manual for the format of the file 

specification). 

var is the first variable (which must start on a word boundary) in a 

sequence of variables with increasing memory addresses to be 

passed between programs in the chain parameter area (absolute 

locations 510 to 777). A single array or a COMMON block (or 

portion of aCOMMON block) is a suitable sequence of variables 

went is a word count specifying the number of words (beginning at 

var) to be passed to the called program. The argument went 

may not exceed 60. If no words are passed, then a word count of 

0 must be supplied 

If the size of the chain parameter area is insufficient, it can be increased by 

specifying the /B (or /BOTTOM) option to LINK for both the program exe- 
cuting the CHAIN call and the program receiving control. 

The data passed can be accessed through a call to the RCHAIN routine. For 

more information on chaining to other programs, see the .CHAIN pro- 

grammed request (Section 2.2). 

Errors: 

None. 

Example: 

The following example transfers control from the main program to 

PROG.SAV on DTO, and passes it variables. 

DIMENSION SPEC(2} 
INTEGER*#2 DATA(10) 
DATA SPEC/GRDOTOPRO; GRG SAU? 

CALL CHAIN (SPEC +DATA:109) 

3.3 CLOSEC/ICLOSE 

The CLOSEC subroutine terminates activity on the specified channel and 

frees it for use in another operation. The handler for the associated device 

must be in memory. CLOSEC cannot be called from a completion or interrupt 
routine. 
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Form: CALL CLOSEC (chan|,i]) 

i = CLOSEC(chan) 

CALL ICLOSE (chanlI,il) 

i = ICLOSE(chan) 

where: 

chan is the channel number to be closed. This argument must be 

located so that the USR cannot swap over it 

i is the error return if a protection violation occurs 

A CLOSEC or PURGE must eventually be issued for any channel opened for 

input or output. A CLOSEC call specifying a channel that is not open is 

ignored. 

A CLOSEC performed on a file that was opened via an IENTER causes the 

device directory to be updated to make that file permanent. If the device 

associated with the specified channel already contains a file with the same 

name and type, the old copy is deleted when the new file is made permanent. 

If the file already open is protected, then a protection error is generated. 

A CLOSEC on a file opened via LOOKUP does not require any directory 

operations. 

When an entered file is closed, its permanent length reflects the highest block 

of the file written since the file was entered; for example, if the highest block 

written is block number 0, the file is given a length of 1; if the file was never 

written, it is given a length of 0. If this length is less than the size of the area 

allocated at IENTER time, the unused blocks are reclaimed as an empty area 

on the device. 

Errors: 

i=0O Normal return. 
= -4 A protected file with the same name already exists on a device. 

The CLOSEC is performed, resulting in two files on the device 

with the same name. 

Example: 

The following example creates and processes a 56-block file. 

REAL*#4 DBLK{(2) 
DATA DBLK/GRSYONEW+GRFILDAT/ 

DATA ISIZE/SG6 

+ 

TCHAN=IGETC!} 
TFC ICHAN.LT.O? GOTO 100 
TERR=IENTER(ICHAN+DBLKA+ISI2ZE) 

IFCTERR.LT.O}GOTO 20 
20 GOTOC1190;120,130:ABS(IER) 

CALL ICLOSE (ICHAN;:1T) 
IF(T.EQ.-4) GOTO 200 
CALL IFREECi{ICHAN) 
CALL EXIT 
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190 STOP ‘NO AVATLABLE CHANNELS’ 
i110 STOP ’CHANNEL ALREADY IN USE’ 
120 STOP “NOT ENOUGH ROOM ON DEVICE’ 

130 STOP ’DEVICE IN USE’ 
200 STOP “PROTECTION ERROR’ 

END 

3.4 CONCAT 

The CONCAT subroutine concatenates two character strings. 

Form: CALL CONCAT (a,b,out{,lenlI,err]]) 

where: 

a is the array containing the left string. The string must be termi- 

nated with a null byte 

b is the array containing the right string. The string must be termi- 

nated with a null byte 

out is the array into which the concatenated result is placed. This 

array must be at least one element longer than the maximum 

length of the resultant string (that is, one greater than the value of 

len, if specified) 

len is the integer number of characters representing the maximum 

length of the output string. The effect of len is to truncate the 

output string to a given length, if necessary 

err is the logical error flag set if the output string is truncated to.the 

length specified by len 

CONCAT sets the string in the array out to be the string in array a immedi- 

ately followed on the right by the string in array 6 and a terminating null 

character. 

NOTE 

Any combination of string arguments is allowed, so iong as 6 

and out do not specify the same array. 

Concatenation stops when a null character is detected in b, or when the 

number of characters specified by len has been moved. 

If either the left or right string is a null string, the other string is copied to out. 

If both are null strings, then out is set to a null string. The old contents of out 

are lost when this routine is called. 

Errors: 

Error conditions are indicated by err, if specified. If err is given and the 

output string would have been longer than /en characters, then err is set 

to .TRUE.; otherwise, err is unchanged. 
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Example: 

The following example concatenates the string in array STR and the 

string in array IN and stores the resultant string in array OUT. OUT 

cannot be larger than 29 characters. 

LOGICAL#1 IN(22) -OUT(30)} -STRO?) 

7 

CALL CONCAT(STR:+IN-OUT +25) 

3.5 CVTTIM 

3. 

The CVTTIM subroutine converts a two-word internal format time to hours, 

minutes, seconds, and ticks. 

Form: CALL CVTTIM (time,hrs,min,sec,tick) 

where: 

time is the two-word internal format time to be converted. If time is 

considered as a two-element INTEGER*2 array, then: 

time (1) is the high-order time 

time (2) is the low-order time 

hrs is the integer number of hours 

min is the integer number of minutes 

sec is the integer number of seconds 

tick is the integer number of ticks (1/60 of a second for 60-cycle 

clocks; 1/50 of a second for 50-cycle clocks) 

Errors: 

None. 

Example: 

INTEGER#4 ITIME 

+ 

+ 

CALL GTIMCITIME: IGET CURRENT TIME-OF-DAY 

CALL CYVTTIM(CITIME+IHRS+IMIN+ISEC+I TCE) 
IF(THRS,GE.12,.AND. THRS.LT.13) GOTO 190 !TIME FOR LUNCH 

6 DEVICE (FB and XM Oniy) 

The DEVICE subroutine allows you to set up a list of addresses to be loaded 

with specified values when the program is terminated. If a job terminates or is 
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aborted with a CTRL/C from the terminal, this list is picked up by the system 
and the appropriate addresses are set up with the corresponding values. 

This function is primarily designed to allow user programs to load device 
registers with necessary values. In particular, it is used to turn off a device’s 
interrupt enable bit when the program servicing the device terminates. 

Only one address list can be active at any given time; hence, if multiple 
DEVICE calls are issued, only the last one has any effect. The list must not be 
modified by the program after the DEVICE call has been issued, and the list 
must not be located in an overlay or an area over which the USR swaps. 

The second argument of the call (link) provides support for a linked list of 
tables. The link argument is optional and causes the first word of the list to be 
processed as the link word. 

Form: CALL DEVICE (ilist{,link]) 

where: 

ilist is an integer array that contains two-word elements, each com- 

posed of a one-word address and a one-word value to be put at 

that address, terminated by a zero word. On program termina- 

tion, each value is moved to the corresponding address 

link is an optional argument that can be any value. This indicates 

that a linked list table is to be used 

If the linked list form is used the first word of the array is the link 
list pointer 

For more information on loading values into device registers, see the .DEVICE 
programmed request (Section 2.15). 

Errors: 

None. 

Example: 

INTEGER#2? IDR11(3) IDEVICE ARRAY SPEC 
DATA IDRiil(1)/"167770¢ IDRil CSR ADDRESS (OCTAL) 
DATA IDR11¢2)/0/ [VALUE TO CLEAR INTERRUPT ENAGBLE 
DATA IDR11(3)/0/ IAND END-OF-LIST FLAG 
CALL DEVICECIDR11} ISET UP FOR ABORT 

3-6 

The DJFLT function converts an INTEGER*4 value into a REAL*8 

(DOUBLE PRECISION) value and returns that result as the function value. 

Form: d= DJFLT (jsrc) 

where: 

jsrc specifies the INTEGER*4 variable to be converted 
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Notes: 

If DJFLT is used, it must be defined in the FORTRAN program, either 

explicitly (REAL*8 DJFLT) or implicitly (IMPLICIT REAL*8 (D)). Without 

a definition, DJFLT is assumed to be REAL*4 (single precision). 

Function Results: 

The function result is the REAL*8 value that is the result of the operation. 

Errors: 

None. 

Example: 

INTEGER#4 JVAL 
REAL#8 DJIFLT:D 

+ 

+ 

D=eDIFLT(JVAL) 

3.8 GETSTR 

The GETSTR subroutine reads a formatted ASCII record from a specified 

FORTRAN logical unit into a specified array. The data is truncated (trailing 

blanks removed) and a nul! byte is inserted at the end to form a character 

string. 

GETSTR can be used in main program routines or in completion routines, but 

it cannot be used in both at the same time. If GETSTR is used in a comple- 

tion routine, it cannot be the first I/O operation on the specified logical unit. 

Form: CALL GETSTR (lun,out,len,err) 

where: 

lun is the integer FORTRAN logical unit number of a formatted se- 

quential file from which the string is to be read 

out is the array to receive the string; this array must be at least one 

element longer than len 

len is the integer number representing the maximum length of the 

string that is allowed to be input 

err is the LOGICAL*1 error flag that is set to .TRUE. if an error 

occurred. If an error did not occur, it is .FALSE. 

Errors: 

Error conditions are indicated by err. If err is .TRUE., the values re- 

turned are as follows: 

err = -1 End-of-file for a read operation. 

err = -2 Hard error for a read operation. 

err = -3 More than len bytes were contained in a record. 
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3.9 GTIM 

Example: 

The following example reads a string of up to 80 characters from logical 
unit 5 into the array STRING. 

LOGICAL*1i STRING(81);>ERR 

CALL GETSTR(S;:STRING+>S0;ERR) 

The GTIM subroutine returns the current time of day. The time is returned in 
two words and is given in terms of clock ticks past midnight. If the system 
does not have a line clock, a value of 0 is returned. If an RT-11 monitor TIME 
command has not been entered, the value returned is the time elapsed since 
the system was bootstrapped, rather than the time of day. 

Form: CALL GTIM (itime) 

where: 

itime is the two-word area to receive the time of day 

The high-order time is returned in the first word, the low-order time in the 
second word. The CVTTIM routine (see Section 3.5) can be used to convert 
the time into hours, minutes, seconds and ticks. CVIT'TIM performs the con- 
version based on the monitor configuration word for 50- or 60-cycle clocks. 
Under an FB or XM monitor, the time-of-day is automatically reset after 
24:00 when a GTIM is executed; under the single-job monitor, it is not. 

Errors 

None. 

Example: 

INTEGER#4 JTIME 
+ 

+ 

CALL GTIM(JTIME} 

3.10 GTJB/IGTJB 

The GTJB subroutine returns information about a job in the system. 

Form: CALL GTJB (addr, {jobblk [,i]]) 
i = GTJB (addr, jobblk]) 
CALL IGTJB (addr, fjobblk [,i]]) 
i = IGTJB (addr, jobblk]) 
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where: 

addr is the address of an eight- or twelve-word block into which the 

parameters are passed 

The parameters returned are as follows: 

Word 1 

q 
Co

 
~]
 

8-9 

10-12 

Job Number = priority level*2 (background job is 

0, system jobs are 2, 4, 6, 10, 12, 14, foreground 

job is 16 in system job monitors; background job 
is 0, foreground job is 2 in FB and XM monitors . 

Steet a> teatacdittetetaten Recdined = a7 Os ARATE FAs e ns ray 

job number is 0 in SJ monitor) 

High-memory limit of job partition (last location 
plus 2) 

Low-memory limit of job partition (first location) 

Pointer to I/O channel space 
Address of job’s impure area in FB and XM moni- 

tors (0 in SJ) 

Low byte: unit number of job’s console terminal 

(only if the multi-terminal option is present; 0 in 

SJ and when the multi-terminal feature is not 

used) 

Virtual high limit for a job created with the linker 

/V option (XM only; 0 in SJ and FB and where 
the Linker /V option is not used) 

Reserved for future use 
ASCII logical job name (system job monitors 

only) 

jobblk is a pointer to a three-word ASCII job name for which data is 

being requested. Do not specify this argument when requesting 

the eight-word block 

i is an error return if the job is not running 

If one argument is used with the call, only the first eight parameters will be 

passed. For example, 

INTEGER IJPARM(8) 
CALL GTJB (IJPARM) 
I = GTJB (IJPARM) 

At least a comma must follow the argument to pass the information into a 

12-word block. For example, 

INTEGER IJPARM(12) 
CALL GTJB (IJPARM,) 
I = GTJB (IJPARM,) 

Errors: 

i I 0 Normal return. 

= -1 No such job currently running. 
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Example: 

C THIS IS AN EXAMPLE UNDER A SYSTEM 

C JOB MONTTOR TO SEE IF THE FOREGROUND 
C JOB IS RUNNING 
DIMENSION JDATA(123 

IT = GTJB (JDATA; 16) 
IF (1,469.0) GOTO 20 
TYPE 10 

io FORMAT( “NO FG JOB! *) 

STOP 
2u ‘ 

+ 

+ 

3.11 GTLIN 

The GTLIN subroutine transfers a line of input from the console terminal or 

an active indirect command file to the user program. This request allows you 

to input information at the console terminal, and it allows the program to 

operate through indirect files. This subroutine requires the USR. The maxi- 

mum size of the input line is 80 characters. See the .GTLIN programmed 

request for setting bits in the Job Status Word to pass lower-case letters and 

to establish a nonterminating condition. 

Form: CALL GTLIN (result[,prompt}) 

where: 

result is the array receiving the string. This LOGICAL*1 array con- 
tains a maximum of 80 characters plus 0 as the end indicator, 

and therefore must be dimensioned to at least 81 elements 

prompt is a LOGICAL*1 array containing an optional prompt string 

to be printed before the input line is received. The string 

format is the same as that used by the PRINT subroutine. If 

this argument is not presenti, no prompi is printed 

Errors: 

None. 

Example: 

LOGICAL*® INP(80)+PROMT(6) 

DATA PROMT /°N‘%:/A’ s/M’ ES Pe 2007 

CALL GTLINCINP+PROMT) 
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3.12 

3.13 

[ADDR 

The IADDR function returns the 16-bit absolute memory address of its argu- 

ment as the integer function value. 

Form: i= IADDR (arg) 

where: 

arg is the variable or constant whose memory address is to be ob- 

Errors: 

None. 

Example: 

IADDR can be used to find the address of an assembly language global 

area. For example: 

EXTERNAL CAREA 
J=ITADDRiCAREA: 

IAJFLT 

The IAJFLT function converts an INTEGER*4 value to a REAL*4 value and 

stores the result. 

Form: i= IAJFLT (jsrc,ares) 

jsrc is the INTEGER*4 variable to be converted 

ares is the REAL*4 variable or array element to receive the converted 

value 

Function Results: 

i= -1 Normal return; the result is negative. 

Q Normal return; the result is 0. 

=1 Normal return; the result is positive. 

Errors: 

i= -2 Significant digits were lost during the conversion. 

Example: 

INTEGER*4 JVAL 
REAL*#4 RESULT 

IFC IQJFLT(4VAL+RESULT).EQ.-2) TYPE 99 
595 FORMAT (’ OVERFLOW IN INTEGER#4 TO REAL CONVERSION’) 
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3.14 IASIGN 

The IASIGN function sets information in the FORTRAN logical unit table 

(overriding the defaults) for use when the FORTRAN Object Time System 

(OTS) opens the logical unit. This function can be used with ICSI (see 

Section 3.19) to allow a FORTRAN program to accept a standard CSI input 

specification. [ASIGN must be called before the unit is opened; that is, before 

any READ, WRITE, PRINT, TYPE, ACCEPT, or OPEN statements are 

executed that reference the logical unit. 

Form: i = JASIGN (lun,idev\,ifiltypl,isize[,itypel]]) 

where: 

lun is an INTEGER*2 variable, constant, or expression specifying 
the FORTRAN logical unit for which information is being 
specified 

idev is a one-word Radix-50 device name; this can be the first word 

of an ICSI input or output file specification 

ifiltyp is a three-word Radix-50 file name and file type; this can be 

words 2 through 4 of an ICSI input or output file specification 

isize is the length (in blocks) to allocate for an output file; this can 
be the fifth word of an ICSI output specification. If 0, the 

larger of either one-half the largest empty segment or the en- 

tire second largest empty segment is allocated. If the value 

specified for length is -1, the entire largest empty segment is 
allocated 

itype is an integer value determining the optional attributes to be 
assigned to the file. This value is obtained by adding the val- 

ues that correspond to the desired operations: 

1 Use double buffering for output. 
2 Open the file as a temporary file. 

4 Force a LOOKUP on an existing file during the first I/O 

operation. (Otherwise, the first FORTRAN I/O operation 

determines how the file is opened. Normally if the first I/O 

operation is a write, an IENTER would be performed on 
the specified logical unit. A read always causes a 
LOOKUP.) 

8 Expand carriage control information (see Notes below). 

16 Do not expand carriage control information. 

32 File is read only. 

Notes: 

Expanded carriage control information applies only to formatted output files 
and means that the first character of each record is used as a carriage control 
character when processing a write operation to the given logical unit. The first 
character is removed from the record and converted to the appropriate ASCII 
characters to simulate the requested carriage control. 
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3.15 

If carriage control information is not expanded, the first character of each 

record is unmodified and the FORTRAN OTS outputs a line feed, followed by 

the record, followed by a carriage return. 

If carriage control is unspecified, the FORTRAN OTS sends expanded car- 

riage control information to the terminal and line printer and sends unex- 

panded carriage control information to all other devices and files. See the 

PDP-11 FORTRAN Language Reference Manual for further carriage control 

information. 

Errors: 

i=0O Normal return. 

<> 0 The specified logical unit is already in use, or there is no 

space for another logical unit association. 

Example: 

The following example (1) creates an output file on logical unit 3, using 

the first output file given to the RT-11 Command String Interpreter 

(CSD, (2) sets up the output file for double buffering, (3) creates an 

input file on logical unit 4, based on the first input file specification 

given to the RT-11 CSI, and (4) makes the input file available for read- 

only access. 

INTEGER#2 SPEC(39) 
a 1 ft Ver 7 
REAL#4 EXT{2} 

DATA EXT/GRDATDAT +GRDATDAT/ IDEFAULT FILE TYPE IS DAT 

10 TFCICSI(SPEC+TYP+++O3.NE.0)} GOTO 10 

C 
C DO NOT ACCEPT ANY SWITCHES 

C 
CALL IASIGN(3;+SPEC(1)+SPEC(2) +SPEC(5) +1} 
CALL IASIGN(4-SPEC(18) +SPEC(17) 60.32) 

ICDFN 

The ICDFN function increases the number of input/output channels. Note 

that ICDFN defines new channels; any channels defined with an earlier 

ICDFN function are not used. Thus, an ICDFN for 20 (decimal) channels 

(while the 16 [decimal] original channels are defined) causes only 20 I/O chan- 

nels to exist; the space for the original 16 is unused. The space for the new 

channel area is allocated out of the free space managed by the FORTRAN 

system. 

Form: i= ICDFN (num{,area]) 

where: 

num is the integer number of channels to be allocated. The number of 

channels must be greater than 16 and can be a maximum of 256. 
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The program can use all new channels greater than 16 without a 

call to IGETC; the FORTRAN system input/output uses only 

the first 16 channels. This argument must be positioned so that 

the USR cannot swap over it 

area is the space allocated from within the calling program. Under FB 

and SJ monitors; be sure that the space is outside the USR 
swapping area. If this argument is not specified, the space for 

the channels is allocated in the FORTRAN OTS work area 

Notes: 

1. ICDFN cannot be issued from a completion or interrupt routine. 

2. It is recommended that the ICDFN function be used at the beginning of 
the main program before any I/O operations are initiated. 

3. If ICDFN is executed more than once, a completely new set of channels is 
created each time ICDFN is called. 

4. ICDFN requires that extra memory space be allocated to foreground pro- 
grams (see Section 1.2.4.1). 

5. Any channels that were open prior to the ICDFN are copied over to the 
new set of channel status tables. 

Function Results: 

i=0Q Normal return. 

=1 An attempt was made to allocate fewer channels than already 
exist. 

= 2 Not enough free space is available for the channel area. 

Example: 

IFCICDFN(24),.E9.2) STOP ‘NOT ENOUGH MEMORY’ 

3.16 ICHCPY (FB and XM Only) 

3-14 

The ICHCPY function opens a channel for input, logically connecting it to a 

file that is currently open by another job for either input or output. This 

function can be used by either the foreground or the background job. An 

ICHCPY must be done before the first read or write for the given channel. 

Form: i= ICHCPY (chan,ochan[,jobblk]) 

where: 

chan is the channel the job will use to read the data. You must 
obtain this channel through an IGETC call, or you can use 

channel 16 or higher if you have done an ICDFN call 

ochan is the channel number of the other job that is to be copied 

jobblk is a pointer to a three-word ASCII job name 
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Notes: 

1. If the other job’s channel was opened with an IENTER function or a 

ENTER programmed request to create a file, your channel indicates a file 

that extends to the highest block that the creator of the file had written at 

the time the ICHCPY was executed. 

2. Achannel that is open on a sequential-access device should not be copied, 

because buffer requests can become intermixed. 

3. Your program can write to a file (that is being created by the other job) on 
a anniadA channal juet ae it eantd if 4 were the erastnr When vourc hanne! 
a COpicu cnannei, JUSt aS 10 COuic It It Were LN@ Creauor, vy ried) YuUr Ullaliiiel 

is closed, however, no directory update takes place. 

Errors: 

i=0O Normal return. 

1 Specified job does not exist or does not have the specified 

channel (ochan) open. 

— 2 Channel (chan) is already open. 

3.17 ICLOSE 

See the SYSLIB subroutine CLOSEC. 

3.18 ICMKT 

The ICMKT function cancels one or more scheduling requests (made by an 

ISCHED, ITIMER, or MRKT routine). Support for ICMKT in SJ requires 

that timer support be created through SYSGEN. 

Form: i= ICMKT (id,time) 

where: 

id is the identification integer of the request to be canceled. If id is 

equal to 0, all scheduling requests are canceled 

time is the name of a two-word area in which the monitor returns the 

amount of time remaining in the canceled request 

For further information on canceling scheduling requests, see the .CMKT 

programmed request (Section 2.5). 

Errors: 

i=Q Normal return. 
= 1 id was not equal to 0 and no scheduling request with that 

identification could be found. 
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Example: 

INTEGER#4 J 
of 

t 

CALL TCMKT (0+) IABORT ALL TIMER REQUESTS NOW 

3.19 ICSI 

The ICSI function calls the RT-11 Command String Interpreter in special 
mode to parse a command string and return file descriptors and options to the 
program. In this mode, the CSI does not perform any handler IFETCHes, 
CLOSECs, IENTERs, or LOOKUPs. This argument is allowed only when the 
input is from the console terminal. ICSI cannot be called from a completion or 
interrupt routine. This subroutine requires the USR. 

Form: i = ICSI (filspc,deftyp, [cstring], option],n) 

where: 

filspc is the 39-word area to receive the file specifications. The for- 
mat of this area (considered as a 39-element INTEGER*2 
array) is: 

Word 1 _ output file number 1 

4 specification 

© output file number 1 length 
6 output file number 2 

9 specification 

Q output file number 2 length 

1 output file number 3 

4 specification 

5 output file number 3 length 
16 input file number 1 

19 specification 

20 input file number 2 

23 specification 

24 input file number 3 

27 specification 

28 input file number 4 

31 specification 

32 input file number 5 

30 specification 

36 input file number 6 

39 specification 
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deftyp 

cestring 

option 

0b 

Notes: 

is the table of Radix—50 default file types to be assumed when 

a file is specified without a file type: 

deftyp(1) is the default for all input file types 

deftyp(2) is the default file type for output file number 1 

deftyp(3) is the default file type for output file number 2 

deftyp(4) is the default file type for output file number 3 

is the area that contains the ASCIZ command string to be 

interpreted; the string must end in a zero byte. If the argu- 

ment is omitted, the system prints the prompt character (*) 

at the terminal and accepts a command string. if input is 

from an indirect command file, the next line of that file is 

used 

is the name of an INTEGER*2 array dimensioned (4,n) where 

n represents the number of options defined to the program. 

This argument must be present if the value specified for n is 

non-zero. This array has the following format for the jth op- 

tion described by the array: 

option(1,j) is the one-character ASCII name of the option 

option(2,j) is set by the routine to 0, if the option did not 

occur; to 1, if the option occurred without a 

value; to 2, if the option occurred with a value 

option(3,j) is set to the file number on which the option is 

specified 

option(4,j) is set to the specified value if option(2,n) is equal 

to 2 

is the number of options defined in the array option 

1. The array option must be set up to contain the names of the valid options. 

s For example, use the following to set up nam for five options: 

INTEGER*#2 SW(4+3) 
DATA SWilsli/’S%/ sSWCLs2a/ OM 2 EW Bos OT 
DATA SWC1s4)/°L¢/ sSWOL S/S CES 

2. Multiple occurrences of the same option are supported by allocating an 

entry in the option array for each occurrence of the option. Each time the 

option occurs in the option array, the next unused entry for the named 

option is used. 

3. The arguments of ICSI must be positioned so that the USR cannot swap 

over them. For more information on calling the Command String Inter- 

preter, see the .CSISPC programmed request (Section 2.10). 

Errors: 

Normal return. 
Iilegal command line; no data was returned. 

An illegal device specification occurred in the string. 

An illegal option was specified, or a given option was specified 

more times than were allowed for in the option array. 
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Example: 

The following example causes the program to loop until a valid com- 

mand is typed at the console terminal. 

INTEGER#2 SPEC (39) 
REAL*4 EXT(2) 

DATA EXT/6RDATDAT +GROATDAT/ 

b2 

190 TYPE 99 

SO FORMAT (€’ ENTER VALID CSI STRING WITH NO OPTIONS’) 
IFC ICSI(SPEC+EXT+++0).NE.0) GOTO io 

3.20 ICSTAT (FB and XM Only) 

3-18 

The ICSTAT function obtains information about a channel. It is supported 

only in the FB or XM environment; no information is returned under the 

single-job monitor. 

Form: i= ICSTAT (chan,addr) 

where: 

chan is the channel whose status is desired 

addr___is a six-word area to receive the status information. The area, as 

a six-element INTEGER*2 array, has the following format: 

Word 1 channel status word 

starting absolute block number of file on this channel 
length of file 

highest block number written since file was opened 

unit number of device with which this channel is asso- 

ciated 

6 Radix-50 of device name with which the channel is 

associated 

O
'
 

ww
 

a 
bo

 

Errors: 

i=Q Normal return. 

=1 Channel specified is not open. 

Example: 

The following example obtains channel status information about 
channel I. 

INTEGER#2 AREA(G) 
1=7 
IFC ICSTAT(I+AREA).NE+O) TYPE 9951 

99 FORMAT(1X+‘CHANNEL‘;I4+‘1IS NOT OPEN’) 
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3.21 IDELET 

The IDELET function deletes a named file from an indicated device. 

IDELET requires the USR and cannot be issued from a completion or inter- 

rupt routine. 

Form: i = IDELET (chan,dblk[,seqnum)) 

where: 

chan is the channel to be used for the delete operation. You must 

obtain this channel through an IGETC call, or you can use 

channel 16 (decimal) or higher if you have done an ICDFN 

call 

dblk is the four-word Radix-—50 specification (dev:filnam.typ) for 

the file to be deleted 

seqnum _is the file number for cassette operations: if this argument is 

blank, a value of 0 is assumed 

For magtape operation, it describes a file sequence number 

that can have the following values: 

Value Meaning 

-~1 This value suppresses rewinding and searching for a 

file name from the current tape position. Note that if 

the position is unknown, the handler executes a posi- 

tioning algorithm that involves backspacing until an 

end-of-file label is found. The user should not use any 

other value since all other negative values are re- 

served for future use. 

QO This value rewinds the magtape and spaces forward 

until the file name is found. 

n Where 7 is any positive number. This value positions 

the magtape at file sequence number n. If the file 

represented by the file sequence number is greater 

than two files away from the beginning of the tape, a 

rewind is performed. If not, the tape is backspaced to 

the file. 

NOTE 

The arguments of IDELET must be located so that the USR 
cannot swap over them. 

The specifie d channel is left inactive when the IDELET is complete. IDELET 

requires that the handler to be used be resident (via an IFETCH call or a 

LOAD command from KMON) at the time the IDELET is issued. If the 

handler is not resident, a monitor error occurs. 
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For further information on deleting files, see the .DELETE programmed 

request (Section 2.14). 

Errors: 

i=Q0O Normal return. 

= 1 Channel specified is already open. 

=2 File specified was not found. 

= 3 Device in use. 

=4 The file is protected and cannot be deleted. 

Example: 

The following example deletes a file named FTN5.DAT from SYO. 

REAL#4 FILNAM(2) 
DATA FILNAM/GRSYOFTN;>GRS DBDAT/ 

t 

I=IGETC() 
IFCT.LT.O) STOP ’NO CHANNEL ’ 

CALL IDELET(I;+>FILNAM) 
CALL IFREEC(I) 

IDJFLT 

The IDJFLT function converts an INTEGER*4 value into a REAL*8 

(DOUBLE PRECISION) value and stores the result. 

Form: i= IDJFLT (jsrc,dres) 

where: 

jsrc_ _ specifies the INTEGER*4 variable that is to be converted 

dres_ specifies the REAL*8 (or DOUBLE PRECISION) variable to 

receive the converted value 

Function Results: 

i=-1l Normal return; the result is negative. 

0 Normal return; the result is 0. 

= 1 Normal return; the result is positive. 

I 

Errors: 

None. 

Example: 

INTEGER#4 JJ 
REAL*#8 DJ 

IFCIDJFLT(JU;+DJ}.LE.0} TYPE a9 
gg FORMAT (‘ VALUE IS NOT POSITIVE’) 
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3.23 IDSTAT 

The IDSTAT function obtains information about a particular device. It 

requires the USR and cannot be issued from a completion or interrupt routine. 

Form: i = IDSTAT (devnam,cblk) 

where: 

devnam is the Radix-50 device name 

cblk is the four-word area used to store the status information. 

The area, as a four-element INTEGER*2 array, has the fol- 

lowing format: 

Word 1___ device status word (see Section 2.24) 

2 size of handler in bytes 
3. entry point of handler (non-zero implies that the 

handler is in memory) 

4 size of the device (in 256-word blocks) for block- 

replaceable devices; zero for sequential-access 

devices 

NOTE 

The arguments of IDSTAT must be positioned so that the USR 

cannot swap over them. 

IDSTAT looks for the device specified by deunam and, if found, returns four 

words of status in cblk. 

Errors: 

i=0O Normal return. 

1 Device not found in monitor tables. 

Example: 

The following example determines whether the line printer handler is in 

memory. If it is not, the program stops and prints a message to indicate 

that the handler must be loaded. | 

INTEGER IDNAM 

INTEGER#2? CBLA( 43 

DATA IDNAM/3RLP / 

DATA CBLK/4#0/ 

CALL IDSTAT¢C IDNAM;CBLK) 

IF(CBLK(33,.E0.0) STOP ‘LOAD THE LP HANDLER AND RERUN’ 

The IENTER function allocates space on the specified device and creates a 

tentative directory entry for the named file. If a file of the same name already 
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exists on the specified device, it is not deleted until the tentative entry is 
made permanent by CLOSEC or ICLOSE. The file is attached to the channel 
number specified. This routine requires the USR. 

Form: i= IENTER (chan,dblk,length{,seqnum)) 

where: 

chan 

dblk 

length 

seqnum 

Notes: 

is the integer specification for the RT-11 channel to be asso- 

ciated with the file. You must obtain this channel through an 

IGETC call, or you can use channel 16 or higher if you have 
done an ICDFN call 

is the four-word Radix-50 descriptor of the file to be operated 
upon 

is the integer number of blocks to be allocated for the file. If 
Q, the larger of either one-half the largest empty segment or 
the entire second largest empty segment is allocated. If the 
value specified for length is -1, the entire largest empty seg- 
ment is allocated (see the .ENTER programmed request, 
Section 2.27). 

is a file number for cassette. If this argument is blank, a 
value of 0 is assumed. 

For magtape, it describes a file sequence number that can 
have the following values: 

-2 Rewind the magtape and space forward until the file 
name is found, or until logical end-of-tape is detected. 

The magtape is now positioned correctly. A new logical 
end-of-tape is implied. 

-1 Space to the logical-end-of-tape and enter file. 

0 Rewind the magtape and space forward until the file 

name is found or the logical-end-of-tape is detected. If 

the file name is found, an error is generated. If the file 
name is not found, then enter file. 

n Position magtape at file sequence number n if n is 

greater than zero and the file name is not null. 

1. IENTER cannot be issued from a completion or interrupt routine. 

bo
 

IENTER requires that the appropriate device handler be in memory. 

3. The arguments of IENTER must be positioned so that the USR does not 
swap over them. 
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For further information on creating tentative directory entries, see the 

ENTER programmed request (Section 2.27). 

Errors: 

i= n Normal return; number of blocks actually allocated (n = 0 

for non-file-structured IENTER). 

- -1 Channel (chan) is already in use. 

—-2 Ina fixed-length request, no space greater than or equal to 

length was found. 

= -3 Device in use. 

—-4 A file by that name already exists and is protected. 

= -5 File sequence number not found. 

Example: 

The following example allocates a channel for file TEMP.TMP on SY0. 

If no channel is available, the program prints a message and halts. 

REAL#4 DBLK(2) 
DATA DBLR/GRSYOTEMN GRP TMP? 

ICHAN=IGETC() 
IFC ICHAN.LT.O) STOP ‘NO AVAILABLE CHANNEL 

C 
C CREATE TEMPORARY WORK FILE 

c 
IFCIENTER(ICHAN;DBLK+20)3.LT.01 STOP “ENTER FAILURE’ 

CALL PURGECICHAN) 

CALL IFREECCICHAN) 

3.25 IFETCH 

The IFETCH function loads a device handler into memory from the system 

device, making the device available for input/output operations. The handler 

is loaded into the free area managed by the FORTRAN system. Once the 

handler is loaded, it cannot be released and the memory in which it resides 

cannot be reclaimed. IFETCH requires the USR and cannot be issued from a 

completion or interrupt routine. 

Form: i= IFETCH (devnam) 

where: 

devnam is the one-word Radix-50 name of the device for which the 

handler is desired. This argument can be the first word of an 

ICSI input or output file specification. This argument must 

be positioned so that the USR cannot swap over it 
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For further information on loading device handlers into memory, see the 
.FETCH programmed request (Section 2.29). 

Errors: 

i=0 Normal return. 

=1 Device name specified does not exist. 
= 2 Not enough room exists to load the handler. 
=3 No handler for the specified device exists on the system 

device. 

Example: 

The following example requests that the DX handler be loaded into 
memory; execution stops if the handler cannot be loaded. 

REAL#4 ITONAM 

DATA IDNAM/3RDK/ 

+ 

IF CIFETCHCIDNAM).NE.O) STOP ’FATGL ERROR FETCHING HANDLER? 

3.26 IFREEC 

The IFREEC function returns a specified RT-11 channel to the available pool 
of channels. Before IFREEC is called, the specified channel must be closed or 
deactivated with a CLOSEC or ICLOSE (see Section 3.3) or a PURGE (see 
Section 3.87) call. IFREEC cannot be called from a completion or interrupt 
routine. IFREEC calls must be issued only for channels that have been suc- 
cessfully allocated by IGETC calls; otherwise, the results are unpredictable. 

Form: i = IFREEC (chan) 

where: 

chan _ is the integer number of the channel to be freed 

Errors: 

i=0 Normal return. 
=1 Specified channel is not currently allocated. 

Example: 

See the example under IGETC. 

3.27 IGETC 

The IGETC function allocates an RT-11 channel, in the range 0-17 (octal), to 
be used by other SYSLIB routines and marks it in use so that the FORTRAN 
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I/O system will not access it. IGETC cannot be issued from a completion or 
interrupt routine. 

Form: i= IGETC( 

Function Result: 

i=n Channel n has been allocated. 

Error: 

i=-1 No channels are available. 

Example: 

ICHAN=IGETC() IALLOCATE CHANNEL 
IFCICHAN.LT.O) STOP ‘CANNOT ALLOCATE CHANNEL * 

CALL IFREECCICHAN) IFREE IT WHEN THROUGH 

END 

3.28 IGETSP 

The IGETSP subroutine obtains free space from the FORTRAN system and 

returns the address and size (in number of words) of the allocated space. 

When this space is obtained, it is allocated for the duration of the program. 

Form: i = IGETSP (min,max,iaddr) 

where: 

min is the minimum space to be obtained without an error indicat- 

ing that the desired amount of space is not available 

max is the maximum space to be obtained 

iaddr__is the integer specifying the address of the start of the free space 

(buffer). Note that iaddr does not directly denote the storage 

area as a standard FORTRAN variable would. Rather, it de- 

notes a word that contains the address of the storage space. It is 

most useful with IPEEK and IPOKE, or with assembly 

language subroutines 

NOTE 

Extreme caution should be exercised to avoid using all of the 

free space allocated by the FORTRAN system. If the FOR- 

TRAN system runs out of dynamic free space, fatal errors 

(Error 29, 30, 42, and so forth) occur. See the RT-11 System 

Message Manual. 
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Function Results: 

i1=n_ The actual size allocated whose value is min .LE. n .LE. max. 

The size (min, max, n) is specified in words. 

Error: 

i=-1 Not enough free space is available to meet the minimum re- 

quirements; no allocation was taken from the FORTRAN sys- 
tem free space. 

Example: 

N=IGETSP(256,256,IBUFF) IGET 256 WORD BUFFER 
IF(N.LT.O) STOP ‘CANNOT GET BUFFER SPACE! ’ INO SPACE AVAILABLE 

IGTJB 

(See the SYSLIB subroutine GTJB.) 

IJCVT 

The IJCVT function converts an INTEGER*4 value to INTEGER*2 format. 
If ires is not specified, the result returned is the INTEGER*2 value of jsrc. If 
ires is specified, the result is stored there. 

Form: i= IJCVT (jsrcl,ires]) 

where: 

jsrc_ specifies the INTEGER*4 variable or array element whose value 
is to be converted 

ires specifies the INTEGER*2 entity to receive the conversion result 

Function Results (if ires is specified): 

i= -2 An overflow occurred during conversion. 

=-1 Normal return; the result is negative. 

0 Normal return; the result is 0. 

= 1 Normal return; the result is positive. 

Errors: 

None. 

Example: 

INTEGER#4 JVAL 
INTEGER#2 ITVAL 

+ 

IFCTIJCUTCJVAL+IVAL).EQ,-2) TYPE 99 
99 FORMAT(’ NUMBER TOO LARGE IN IJCYVT CONVERSION’)



3.31 ILUN 

The ILUN function returns the RT-11 channel number with which a FOR- 

TRAN logical unit is associated. 

Form: i= ILUN (lun) 

where: 

lun is an integer expression whose value is a FORTRAN logical unit 

number in the range 1-99 

Function Results: 

= +n  RT-11 channel number n is associated with lun. 

Errors: 

i=-1 Logical unit is not open. 

= -2 Logical unit is opened to console terminal. 

Example: 

PRINT 99 
99 FORMAT(’ PRINT DEFAULTS TO LOGICAL UNIT G+ WHICH FURTHER DEFAULTS TO LP:’) 

ICHAN=ILUN(6) IWHICH RT-11 CHANNEL IS RECEIVING 1/07 

The INDEX subroutine searches a source string for the occurrence of a pat- 

tern string and returns the character position of the first occurrence of the 

pattern within the source. 

Form: CALL INDEX (a,pattrn, [il,m) 

or 

m = INDEX (a,pattrnI,i]) 

a is the array containing the source string to be searched; it 

must be terminated by a null byte 

pattrn is the string being sought; it must be terminated by a null byte 

i is the integer starting character position of the search in a. Ifi 

is omitted, a is searched beginning at the first character 

position 

m is an integer variable to store the result of the search; m is set 

to the starting character position of pattrn in a, if found; 

otherwise m is 0 

Errors: 

None. 
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Example: 

The following example searches the array STRING for the first occur- 

rence of strings EFG and XYZ and searches the string ABCABCABC 

for the occurrence of string ABC after position 5. 

CALL SCOPY( ‘ABCDEFGHI’ +-STRING) TINITIALIZE STRING 
CALL INDEX(STRING, “EFG’ ++M) IM=o 

CALL INDEX(STRING+’KY2Z/s+N) IN=G 
CALL INDEX( ’ABCABCABC’» ‘ABC’ +551) IL=? 

3.33 INSERT 

The INSERT subroutine replaces a portion of one string with another string. 

Form: CALL INSERT (in,out,i[,m]) 

where: 

in is the array containing the string being inserted. The string must 

be terminated with a null if the number of characters is less than 

the value of m (below), or if m is not specified 

out is the array containing the string being modified. The string must 

be terminated with a null 

1 is the integer specifying the character position in out at which the 

insertion begins 

m is the integer maximum number of characters to be inserted 

If the maximum number of characters (m) is not specified, all characters to 

the right of the specified character position (i) in the string being modified are 

replaced by the string being inserted. The insert string (in) and the string 

being modified (out) can be in the same array only if the maximum number of 

characters (m) is specified and is less than or equal to the difference between 

the position of the insert (7) and the maximum string length of the array. 

Errors: 

None. 

Example: 

CALL SCOPY( ’ABCDEFGHIJ’+S$1) lINITIALIZE STRING 1 
CALL SCOPY(S1,S2) lINITIALIZE STRING 2 
CALL INSERT(‘123°;S1+6+3) ISi = ‘@BCDE1231N¢ 
CALL INSERT(‘'123';S2+4) IS? = ‘ABCi23’ 

3.34 INTSET 

The INTSET function establishes a FORTRAN subroutine as an interrupt 

service routine, assigns it a priority, and attaches it to a vector. INTSET 
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requires that extra memory be allocated to foreground programs that use it 

(s ee Section 1.2.4.1). 
Ve WwW ah ted + 

Form: i= INTSET (vect,pri,id,crtn) 

where: 

vect is the integer specifying the address of the interrupt vector to 

which the subroutine is to be attached 

pri is the integer specifying the actual priority level (4-7) at which 
a desi 3 

id is the identification integer to be passed as the single argument 

to the FORTRAN routine when an interrupt occurs. This allows 

a single crtn to be associated with several INTSET calls 

ertn is a FORTRAN subroutine to be established as the interrupt 

routine. This name should be specified in an EXTERNAL state- 

ment in the FORTRAN program that calls INTSET. The sub- 

routine has one argument: 

SUBROUTINE crtn(id) 
INTEGER id 

When the routine is entered, the value of the integer argument is 

the value specified for id in the appropriate INTSET call 

Notes: 

1. The id argument can be used to distinguish between interrupts from dif- 

ferent vectors if the routine to be activated services multiple devices. 

When using INTSET in FB or XM, the SYSLIB call DEVICE must be 

used in almost all cases to prevent interrupts from interrupting beyond 

program termination. 

If the interrupt routine (crtn) has control for a period of time longer than 

the time in which two more interrupts using the same vector occur, inter- 

rupt overrun is considered to have occurred. The error message: 

?SYSLIB-F-Interrupt overrun 

is printed and the job is aborted. Jobs requiring very fast interrupt re- 

sponse are not viable with FORTRAN, since FORTRAN overhead lowers 

RT-11’s interrupt response rate. 

The interrupt routine (crtn) is actually run as a completion routine by the 

RT-11 .SYNCH macro. The pri argument is used for the RT-11 INTEN 

macro. 

A .PROTECT request is issued for the vector, but no attempt is made to 

report an error if the vector is already protected; furthermore, the vector is 

taken over unconditionally. See the .PROTECT programmed request 

(Section 2.55) for more information. 

The FORTRAN interrupt service subroutine (crtn) cannot call the USR. 
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7. INTSET cannot be called from a completion or interrupt routine. 

8. Interrupt enable should not be set on the associated device until the 
INTSET call has been successfully executed. 

Errors: 

i=Q Normal return. 

= 1 Invalid vector specification. 

= 2 Reserved for future use. 
= 3 No space is available for the linkage setup. 

Example: 

EXTERNAL CLKSUB ISUBR TO HANDLE KWi1-P CLOCK 

IT=INTSET("104+6+0;CLKSUB) 'ATTACH ROUTINE 
IF (I.NE.0) GOTO too (BRANCH IF ERROR 

END 
SUBROUTINE CLKSUBC(ID) 

END 

3.35 IPEEK 

The IPEEK function returns the contents of the word located at a specified 
absolute 16-bit memory address. This function can examine device registers or 
any location in memory. 

Form: i = IPEEK (iaddr) 

where: 

laddr is the integer specification of the absolute address to be 
examined. If this argument is not an even value, a trap results 
(except on LSI-11 or a PDP-11/23) 

Function Result: 

The function result (i) is set to the value of the word examined. 

Example: 

ISWIT = IPEEK("177570) IGET VALUE OF CONSOLE SWITCHES 

3.36 IPEEKB 

The IPEEKB subroutine returns the contents of a byte located at a specified 
absolute byte address. Since this routine operates in a byte mode, the address 
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supplied can be odd or even. This subroutine can examine device registers or 

any byte in memory. The return is zero extended, that is, the high byte is 0. 

Form: i = IPEEKB (addr) 

where: 

iaddr is the integer specification of the absolute byte address to be 

examined. Unlike the IPEEK subroutine, the IPEEKB subrou- 

tine allows odd addresses 

Function Result: 

The function result (i) is set to the value of the byte examined. 

Example: 

TERR = IPEEKB("S3) [Get error byte 

3.37 IPOKE 

The IPOKE subroutine stores a specified 16-bit integer value into a specified 

absolute memory location. This subroutine can store values in device 

registers. 

Form: CALL IPOKE (iaddr,ivalue) 

where: 

iaddr is the integer specification of the absolute address to be modi- 

fied. If this argument is not an even value, a trap results 

(except on LSI-11 or PDP-11/23) 

ivalue is the integer value to be stored in the given address specified 

by the iaddr argument 

Errors: 

None. 

Example: 

The following example displays the value of IVAL in the console display 

register (this is possible only on certain processors). 

CALL ITPOKE("177570+IVAL) 

To set bit 12 in the JSW without zeroing any other bits in the JSW, use 

the following procedure. 

CALL IPOKE("44."10000,0R,1IPEEK("44)) 

3.38 IPOKEB 

The IPOKEB subroutine stores a specified eight-bit integer value into a speci- 

fied byte location. Since this routine operates in a byte mode, the address 
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3-3 2 

supplied can be odd or even. This subroutine can store values in device 
registers. 

Form: CALL IPOKEB (iaddr,ivalue) 

where: 

iaddr is the integer specification of the absolute address to be modi- 
fied. Unlike the IPOKE subroutine, the IPOKEB subroutine 
allows odd addresses 

ivalue is the integer value to be stored in the given address specified 
by the 1addr argument 

Errors: 

None. 

Example: 

CALL IPOKEB("53;+"20) | Tell KMON unconditionally fatal error 

IQSET 

The IQSET function is used to make the RT-11 I/O queue larger — that is, 
to add available elements to the queue. These elements are allocated out of 
the free space managed by the FORTRAN system. IQSET cannot be called 
from a completion or interrupt routine. 

Form: i = IQSET (qleng[,area]) 

where: 

qleng is the integer number of elements to be added to the queue. 
This argument must be positioned so that the USR does not 
swap over it 

area is the space allocated from within the calling program. Under 
FB and SJ monitors, make sure that the space is outside the 
USR swapping area. If this argument is not specified, the space 
for the elements is allocated in the FORTRAN OTS work area 

All RT-11 I/O transfers are done through a centralized queue management 
system. If I/O traffic is very heavy and not enough queue elements are avail- 
able, the program issuing the I/O requests is suspended until a queue element 
becomes available. In an FB or XM system, the other job can run while the 
first program waits for the element. When IQSET is used in a program to be 
run in the foreground, the FRUN command must be modified to allocate 
space for the queue elements (see Section 1.2.4.1). 

A general rule to follow is that each program should contain one more queue 
element than the total number of I/O and timer requests that will be active 
simultaneously. Timing functions such as ITWAIT and MRKT also cause 
elements to be used and must be considered when allocating queue elements 
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for a program. Note that if synchronous I/O is done (for example, 

IREADW/IWRITW) and no timing functions are done, no additional queue 

elements need be allocated. Note also that FORTRAN IV allocates four queue 

elements by default. 

The following subroutines require queue elements: 

IRCVD/ARCVDCARCVDF/ARCVDW ITIMER 
IREAD/IREADC/IREADF/JIREADW_ ITWAIT 
ISCHED IUNTIL 
ISDAT/ISDATCASDATF/ISDATW IWRITE/IWRITC/AWRITF/IWRITW 
ISLEEP MRKT 
ISPFN/ISPFNC/ISPFNF/JISPFNW MWAIT 

For further information on adding elements to the queue, see the .QSET 

programmed request. 

Errors: 

i=0O Normal return. 
Not enough free space is availabie for the number of queue 

elements to be added; no allocation was made. 

I ‘
n
i
d
 

Example: 

IF{IQSET(5).NE.0) STOP ‘NOT ENOUGH FREE SPACE FOR QUEUE ELEMENTS’ 

3.40 IRADSO 

The IRAD50 function converts a specified number of ASCII characters to 

Radix-50 and returns the number of characters converted. Conversion stops 

on the first non-Radix-50 character encountered in the input, or when the 
OVINTT 

specified number of ASCII characters have been converted. 

Form: n = IRAD50 (icnt,input,output) 

where: 

n is the integer number of input characters actually connected 

icnt is the number of ASCII characters to be converted 

input is the area from which input characters are taken 

output is the area in which Radix-50 words are stored 

Three characters of text are packed into each word of output. The number of 

output words modified is computed by the expression (in integer words): 

(icent+2)/3 

Thus, if a count of 4 is specified, two words of output are written even if only a 

one-character input string is given as an argument. 
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Function Result: 

The integer number of input characters actually converted (n) is returned as 
the function result. 

Example: 

REAL*S FSPEC 

CALL TRADSO(12;‘SYOTEMP DAT’ >sFSPEC) 

3.41 IRCVD/IRCVDC/IRCVDF/IRCVDW (FB and XM Only) 

3-34 

There are four forms of the receive data function; these are used in conjunc- 

tion with the ISDAT (send data) functions to allow a general data/message 

transfer system. The receive data functions issue RT-11 receive data pro- 

grammed requests (see Section 2.60). These functions require a queue 

element; this should be considered when the IQSET function (Section 3.39) is 
executed. 

IRCVD 

The IRCVD function receives data and continues execution. The operation is 

queued and the issuing job continues execution. When the job has to receive 

the transmitted message, an MWAIT should be executed. This causes the job 

to be suspended until the message has been received. 

Form: i = IRCVD (buff,went) 

where: 

buff is the array to be used to buffer the data received. The array 

must be one word larger than the message to be received 

because the first word contains the integer number of words 

actually transmitted when IRCVD is complete 

went is the maximum integer number of words that can be received 

Errors: 

1=0 Normal return. 

= 1 No such job exists in the system. 

Example: 

INTEGER#2 MSG(41) 
+ 

CALL IRCVD(MSG +40) 

+ 

CALL MWAITT 

IRCVDC 
The IRCVDC function receives data and enters an assembly language comple- 
tion routine when the message is received. The IRCVDC is queued, and 
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program execution stays with the issuing job. When the other job sends a 

message, the completion routine specified is queued and run according to 

standard scheduling of completion routines. 

Form: i = IRCVDC (buff,went,crtn) 

where: 

buff is the array to be used to buffer the data received. The array 

must be one word larger than the message to be received because 

the first word contains the integer number of words actually 
1 1 ? > n CO ic tted when IRCVDC is 

went is the maximum integer number of words to be received 

crtn is the assembly language completion routine to be entered. This 
name must be specified in a FORTRAN EXTERNAL statement 

in the routine that issues the IRCVDC call 

Errors: 

i=0O Normal return. 

= 1 No such job exists in the system. 

IRCVDF 
The IRCVDF function receives data and enters a FORTRAN completion sub- 

routine when the message is received. The IRCVDF is queued, and program 

execution continues with the issuing job. When the other job sends a message, 

the FORTRAN completion routine specified is entered. 

Form: i = IRCVDF (buff,went,area,crtn) 

where: 

buff is the array to be used to buffer the data received. The array 

must be one word larger than the message to be received because 

the first word contains the integer number of words actually 

transmitted when IRCVDF is complete 

went is the maximum integer number of words to be received 

area is a four-word area to be set aside for linkage information. This 

area must not be modified by the FORTRAN program and the 
USR must not swap over it. This area can be reclaimed by other 

FORTRAN completion routines when crin has been entered 

crtn is the FORTRAN completion routine to be entered. This name 

must be specified in an EXTERNAL statement in the 

FORTRAN routine that issues the IRCVDF call 

E.TTOTs: 

i= 0 Normal return. 

= 1 No such job exists in the system. 
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Example: 

INTEGER#2 MSG(41) +AREA(4) 
EXTERNAL RMSGRT 

+ 

CALL IRCVDF (MSG +40 AREA +RMSGRT) 

IRCVDW 

The IRCVDW function receives data and waits. This function queues a mes- 

sage request and suspends the job issuing the request until the other job sends 

a message. When execution of the issuing job resumes, the message has been 

received, and the first word of the buffer indicates the number of words 
transmitted. 

Form: i = IRCVDW (buff,went) 

where: 

buff is the array to be used to buffer the data received. The array 

must be one word larger than the message to be received 

because the first word contains the integer number of words 

actually transmitted when IRCVDW is complete 

went is the maximum integer number of words to be received 

i= 0Q Normal return. . 

= 1 No such job exists in the system. 

Example: 

INTEGER#2 MSG(41) 

IFCIRCYDW(MSG +40).NE.0) STOP ‘UNEXPECTED ERROR ’ 

IREAD/IREADC/IREADF/IREADW 

The functions IREAD, IREADC, IREADF, and IREADW transfer a specified 

number of words from a file into memory. These functions require a queue 

element, which should be considered when the IQSET function (Section 3.39) 
is executed. 

IREAD 
The IREAD function transfers into memory a specified number of words from 
the file associated with the indicated channel. Contro! returns to the user 
program immediately after the IREAD function is initiated. No special action 
is taken when the transfer is completed. 
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Form: i— IREAD (went,buff,blk,chan) 

where: 

went 

buff 

blk 

chan 

is the relative integer number of words to be transferred 

is the array to be used as the buffer; this array must contain at 

least went words 

is the relative integer block number of the file to be read. The 

first block of a file is block number 0. The blk argument must be 

updated when necessary. For example, if the program is reading 

two blocks at a time, b/k should be updated by 2 

is the relative integer specification for the RT-11 channel to be 

used 

When the user program needs to access the data read on the specified chan- 

nel, an IWAIT function should be issued. This makes sure that the IREAD 

operation has been completed. If an error occurred during the transfer, the 

IWAIT function indicates the error. 

Errors: 

i=n Normal return; n equals the number of words requested (0 for 

non-file-structured read, multiple of 256[decimal] for file-struc- 

tured read). If the read is from a magtape, the number of words 

requested is returned. For example: 

If went is a multiple of 256 and less than that number of 

words remain in the file, n is shortened to the number of 

words that remain in the file; thus, if went is 512 and only 

256 words remain, i = 256. 

If went is not a multiple of 256 and more than went words 

remain in the file, n is rounded up to the next block; thus, if 

went is 312 and more than 312 words remain, 1 = 512, but 

only 312 are read. 

If went is not a multiple of 256 and less than went words 

remain in the file, n equals a multiple of 256 that is the 
actual number of words being read. 

-] Attempt to read past end-of-file; no words remain in the file. 

~2 Hardware error occurred on channel. 

= -3 Specified channel is not open. 

NOTE 

If an asynchronous operation on a channel (for example, 

IREAD) results in end-of-file, the following IWAIT will not 

detect it. IWAIT detects only hard error conditions. A subse- 

quent operation on that channel will detect end-of-file and re- 

turns to the user with the end-of-file error code. Under these 

conditions, the subsequent operation is not initiated. 
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Example: 

10 

1000 

C 

igia 

IREADC 

INTEGER#2 BUFFER(256) »RCODE>BLK 
+ 

3+ 

RCODE = IREAD(256;BUFFER+BLK+sICHAN) 
IFCRCODE+1) 1916-1000.160 

IF NO ERROR+ START HERE 

+ 

IF CIWAITCICHAN).NE.G) GOTO ioio 
+ 

+ 

CONTINUE 

END OF FILE PROCESSING 
+ 

+ 

CALL EXIT 'NORMAL END OF PROGRAM 
STOP ’FATAL READ’ 
END 

The IREADC function transfers a specified number of words from the indi- 
cated channel into memory. Control returns to the user program immediately 
after the IREADC function is initiated. When the operation is complete, the 
specified assembly language routine (crtn) is entered as an asynchronous 
completion routine. 

Form: i = IREADC (went,buff,blk,chan,crtn) 

where: 

went 

buff 

blk 

chan 

crtn 

Errors: 

is the integer number of words to be transferred 

is the array to be used as the buffer; this array must contain at 
least went words 

is the integer block number of the file to be read. The user 
program normally updates blk before it is used again. The first 
block of a file is block number 0 

is the integer specification for the RT-11 channel to be used 

is the assembly language routine to be activated when the trans- 
fer is complete. This name must he specified in an EXTERNAL 
statement in the FORTRAN routine that issues the IREADC 
call 

See the errors under IREAD. 
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Example: 

INTEGER#2 IBUF (256) +RCODE+IBLK 

XTERNAL RDOMP 

+ 

+ 

RCODE=IREADC(255-IBUF+I BLK +ICHAN+RDCMP) 

IREADF 
The IREADF function transfers a specified number of words from the indi- 

cated channel into memory. Control returns to the user program immediately 

after the IREADF function is initiated. When the operation is complete, the 

specified FORTRAN subprogram (crtn) is entered as an asynchronous com- 

pletion routine (see Section 1.2.1.2). 

Form: i = IREADF (went,buff,blk,chan,area,crtn) 

where: 

went 

buff 

blk 

chan 

area 

crtn 

Errors: 

is the integer number of words to be transferred 

is the array to be used as the buffer; this array must contain at 

least went words 

is the integer block number of the file to be used. The user 

program normally updates blk before it is used again. The first 

block of a file is block number 0 

is the integer specification for the RT-11 channel to be used 

is a four-word area to be set aside for link information; this area 

must not be modified by the FORTRAN program or swapped 

over by the USR. This area can be reclaimed by other FOR- 

TRAN completion functions when crin has been activated 

is the FORTRAN routine to be activated on completion of the 

transfer. This name must be specified in an EXTERNAL state- 

ment in the routine that issues the IREADF call. Section 1.2.1.2 

describes completion routines 

INTEGER#2 DBLK(4) +BUFFER( 256) +BLKNO 

DATA DBLK/3RDXO;3RINP+3RUT +3RDAT/+BLANO/O? 

EXTERNAL RCMPLT 

+ 

+ 

ICHAN=IGETC() 

IF(ICHAN.LT.@) STOP ‘NO CHANNEL AVAILABLE’ 

IFCIFETCH(DBLK}.NE.G} STOP ‘BAD FETCH’ 

IF(LOOKUP(ICHAN+DBLK).LT.O) STOP ‘BAD LOOKUP’ 
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+ 

+ 

£0 IF CTREADF (256 ;BUFFER;+BLKNO+ICHAN:DBLK+RCMPLT}.LT.O} GOTO 100 
C PERFORM OVERLAP PROCESSING 

+ 

# 

C SYNCHRONIZER 
CALL IWAITCICHAN) IWAIT FOR COMPLETION ROUTINE TO RUN 
BLKENO=BLKNO+1 'UPDATE BLOCK NUMBER 
GOTO 26 
+ 

+ 

C END OF FILE PROCESSING 
100 CALL ICLOSECICHAN;1) 

T=ICLOSE¢} 

CALL IFREEC(ICHAN) 
+ 

+ 

CALL EXIT 
END 

SUBROUTINE ROMPLTCI si) 
C THIS IS THE COMPLETION ROUTINE 

RETURN 
END 

TIREADW 
The IREADW function transfers a specified number of words from the indi- 
cated channel into memory. Control returns to the user program when the 
transfer is complete or when an error is detected. 

Form: i = IREADW (went,buff,blk,chan) 

where: 

went is the integer number of words to be transferred 

buff is the array to be used as the buffer; this array must contain at 
least went words 

blk is the integer block number of the file to be read. The user 
program normally updates blk before it is used again 

chan is the integer specification for the RT-11 channel to be used 

Errors: 

See the errors under IREAD. 

Example: 

INTEGER#2 IBUF (i924) 

+ 
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ICODE=IREADW(1024;+IBUF+IBLK+ICHAN) 

IF(ICODE.E9,-1) GOTO io fEND OF FILE PROCESSING AT 106 

IFCICODE.,LT.-i1) GOTO 200 [ERROR PROCESSING AT 2 

C 
c MODIFY BLOCKS 

c 

C 
c WRITE THEM OUT 

C 
ICODE=IWRITW(1O24;1IBUF +I BLK +ICHAN) 

IRENAM 

The IRENAM function causes an immediate change of the name of a speci- 

fied file. 

Form: i = IRENAM (chan,dblk) 

where: 

chan is the integer specification for the RT-11 channel to be used for 

the operation. You must obtain this channel through an IGETC 

call, or you can use channel 16(decimal) or higher if you have 

done an ICDFN call. The channel is again available for use once 

the rename operation is completed 

dblk is the eight-word area specifying the name of the existing file 

and the new name to be assigned. If considered as an eight- 

element INTEGER*2 array, dblk has the form: 

Words 1-4 _ specify the Radix-50 file descriptor for the old 
soar £31, Z ro 

Lie Llale 

Words 5-8 _ specify the Radix-—50 file descriptor for the new 

file name 

NOTE 

The arguments of IRENAM must be positioned so that the 

USR does not swap over them. 

If a file already exists with the same name as the new file on the indicated 

device, it is deleted. IRENAM requires that the handler to be used be resident 

at the time the IRENAM is issued. If it is not, a monitor error occurs. The 

device names specified in the file descriptors must be the same. 

For more information on renaming files, see the .RENAME programmed re- 

quest (Section 2.65). 

System Subroutine Description and Examples 3-41



3.44 

3- 42 

Errors: 

i 

Example: 

REAL*8 NAMEC2) 

0 Normal return. 

1 Specified channel is already open. 

= 2 Specified file was not found. 

3 A file by that name already exists and is protected. 

DATA NAME/1T2RDKOFTN2 DAT+12RDKOFTNZ OLD/ 
+ 

+ 

ICHAN=IGETC() 

IF(ICHAN.LT.O)} STOP ‘NO CHANNEL ‘ 
CALL ITRENAMCICHAN+NAME) PRESERVE OLD DATA FILE 
CALL IFREEC(CICHAN) 

IREOPN 

The IREOPN function reassociates a specified channel with a file on which an 

ISAVES was performed. The ISAVES/IREOPN combination is useful when a 

large number of files must be operated on at one time. Necessary files can be 

opened with LOOKUP and their status preserved with ISAVES. When data is 

required from a file, an IREOPN enables the program to read from the file. 

The IREOPN need not be done on the same channel as the original LOOKUP 

and ISAVES. 

Form: i = IREOPN (chan,cblk) 

where: 

chan is the integer specification for the RT-11 channel to be 

associated with the reopened file; this channel must be initially 

inactive 

cblk _ is the five-word block where the channel status information was 

stored by a previous ISAVES. This block, considered as a five- 

element INTEGER*2 array, has the following format: 

Word 1 

2 

3 
4 

Errors: 

i 

Channel status word. 

Starting block number of the file; zero for non-file- 

structured devices. 

Length of file (in 256-word blocks). 

Reserved for future use. 

Two information bytes. Even byte: I/O count of the 
number of requests outstanding on this channel. 

Odd byte: unit number of the device associated with 

the channel. 

0 Normal return. 

= 1 Specified channel is already in use. 
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Example: 

INTEGER*#2 SAVES(3,10) 
DATA TSUPTR/1/ 

+ 

ALL ISAVESCICHAN +-SAVES(Ls1SYPTR) 3 

C
l
e
 

+ 
«+ 

C
e
 

«= 

ALL IREOQPNCICHAN ;-SAVES(1+ISYPTR)) 

ISAVES 

The ISAVES function stores five words of channel status information into a 

user-specified array. These words contain all the information that RT-11 

requires to completely define a file. When an ISAVES is finished, the data 

words are placed in memory and the specified channel is closed, so that it is 

again available for use. When the saved channel data is required, the 

IREOPN function (Section 3.44) is used. 

ISAVES can be used only if a file was opened with a LOOKUP call (see 

Section 3.74). If IENTER was used, ISAVES returns an error. Note that 

ISAVES is not legal on magtape or cassette files. 

Form: i = ISAVES (chan,cblk) 

where: 

chan is the integer specification for the RT-11 channel whose status 

is to be saved. You must obtain this channel through an IGETC 

call, or you can use channel 16 or higher if you have done an 
ICDFN call 

cblk is a five-word block in which the channel status information 
describing the open file is stored (see Section 3.44 for the format 
of this block). 

The ISAVES/IREOPN combination is very useful, but care must be exercised 
when using it. In particular, the following cases should be avoided. 

1. Ifan ISAVES is performed on a file and the same file is then deleted 

before it is reopened, the space occupied by the file becomes avail- 

able as an empty space which could then be used by the IENTER 

function. If this sequence occurs, there is a change in the contents of 

the file whose status was supposedly saved. 

2. Although the handler for the required peripheral need not be in 

memory for execution of an IREOPN, a fatal error is generated if the 

handler is not in memory when an IREAD or IWRITE is executed. 
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Errors: 

i= 0 Normal return. 

= ] The specified channel is not currently associated with any file. 

= 2 The file was opened with an IENTER call. 

Example: 

INTEGER#2 BLK(5) 
+ 

+ 

IFC TSAVESCICHAN;BLK}.NE.O} STOP ‘ISAVES ERROR’ 

ISCHED 

“a
 

The ISCHED function schedules a specified FORTRAN subroutine to be run 

as an asynchronous completion routine at a specified time of day. Support for 

ISCHED in SJ also requires timer support. 

Form: i = ISCHED (hrs,min,sec,tick,area,id,crtn) 

where: 

hrs 

min 

sec 

tick 

area 

id 

crtn 

is the integer number of hours 

is the integer number of minutes 

is the integer number of seconds 

is the integer number of ticks (1/60 of a second on 60-cycle 

clocks; 1/50 of a second on 50-cycle clocks) 

is a four-word area that must be provided for link information; 

this area must never be modified by the FORTRAN program, 

and the USR must not swap over it. This area can be reclaimed 

by other FORTRAN completion functions when crtn has been 
activated 

is the identification integer to be passed to the routine being 
scheduled 

is the name of the FORTRAN subroutine to be entered at the 

time of day specified. This name must be specified in an 

EXTERNAL statement in the FORTRAN routine that issues 

the ISCHED call. The subroutine has one argument. For 
example: 

SUBROUTINE crtn(id) 

INTEGER id 

When the routine is entered, the value of the integer argument is 

the value specified for id in the appropriate ISCHED call 

stem Subroutine Description and Examples



Notes: 

1. The scheduling request made by ISCHED can be canceled at a later time 

by an ICMKT function call. 

2. Ifthe system is busy, the actual time of day that the completion routine is 

run may be later than the requested time of day. 

3. A FORTRAN subroutine can periodically reschedule itself by issuing its 
own ISCHED or ITIMER calls from within the routine. 

4. ISCHED requires a queue element; this should be considered when the 

IQSET function (Section 3.39) is executed. 

Errors: 

i=0O Normal return. 
= 1 No queue elements available; unable to schedule request. 

Example: 

INTEGER*2 LINK(4) [LINKAGE AREA 
EXTERNAL NOON INQ@ME OF ROUTINE TO RUN 

T= ISCHED(12+020+9+LINK +O sNOON) IRUN SUBR NOON AT 12 PM 

: (pest of main Program) 

END 
SUBROUTINE NOON(ID) 

c 
c THIS ROUTINE WILL TERMINATE EXECUTION AT LUNCHTIME: 
c IF THE JOB HAS NOT COMPLETED BY THAT TIME. 
Cc 

STOP ‘ABORT JOB -- LUNCHTIME‘ 
END 

3.47 ISCOMP 

(See SYSLIB subroutine SCOMP.) 

3.48 ISDAT/ISDATC/ISDATF/ISDATW (FB and XM Only) 

The functions ISDAT, ISDATC, ISDATE, and ISDATW are used with the 

IRCVD/IRCVDC/IRCVDF, and IRCVDW calls to allow message transfers 
under the FB or XM monitor. Note that the buffer containing the message 

should not be modified or reused until the message has been received by the 

other job. These functions require a queue element, which should be consid- 

ered when the IQSET function (see Section 3.39) is executed. 

ISDAT 
The ISDAT function transfers a specified number of words from one job to the 

other. Control returns to the user program immediately after the transfer is 

queued. This call is used with the MWAIT routine (see Section 3.85). 
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Form: i = ISDAT (buff,went) 

where: 

buff is the array containing the data to be transferred 

went is the integer number of data words to be transferred 

Errors: 

i= QO Normal return. 

= 1 No such job currently exists in the system. 

Example: 

INTEGER*2 MSG(40) 

CALL ISDAT(MSG +40) 

CALL MWAIT 
c PUT NEM MESSAGE IN BUFFER 

ISDATC 

The ISDATC function transfers a specified number of words from one job to 

another. Control returns to the user program immediately after the transfer is 

queued. When the other job accepts the message through a receive data 

request, the specified assembly language routine (crtn) is activated as an 

asynchronous completion routine. 

Form: i = ISDATC (buff,went,crtn) 

where: 

buff is the array containing the data to be transferred 

went is the integer number of data words to be transferred 

crtn is the name of an assembly language routine to be activated on 

completion of the transfer. This name must. be specified in an 

EXTERNAL statement in the FORTRAN routine that issues 

the ISDATC call 

Errors: 

i=Q Normal return. 

= 1 No such job currently exists in the system. 

Example: 

INTEGER*#2 MSG(40) 

XTERNAL RTN 

+ 

CALL ISDATC(MSG:+-4d0;RTN) 
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ISDATF 
The ISDATF function transfers a specified number of words from one job to 
the other. Control returns to the user program immediately after the transfer 

is queued and execution continues. When the other job accepts the message 

through a receive data request, the specified FORTRAN subprogram (crtn) is 

activated as an asynchronous completion routine (see Section 1.2.1.2). 

Form: i = ISDATF (buff,went,area,crtn) 

where: 

uff is the array containing the data to be transferred 

went is the integer number of data words to be transferred 

area is a four-word area to be set aside for link information; this area 

must not be modified by the FORTRAN program and the USR 
must not swap over it. This area can be reclaimed by other 

FORTRAN completion functions when crtn has been activated 

crtn is the name of a FORTRAN routine to be activated on comple- 

tion of the transfer. This name must be specified in an 

EXTERNAL statement in the FORTRAN routine that issues 

the ISDATF call 

Errors: 

i= 0 Normal return. 

= 1 No such job currently exists in the system. 

Example: 

INTEGER#2 MSG(40) -SPOQOT(4) 
EXTERNAL RTN 
+ 

+ 

CALL ISDATF(MSG;+40+-SPOT+RTN) 

ISDATW 
The ISDATW function transfers a specified number of words from one job to 

the other. Control returns to the user program when the other job has ac- 

cepted the data through a receive data request. 

Form: i= ISDATW (buff,went) 

where: 

buff is the array containing the data to be transferred 

went is the integer number of data words to be transferred 

Errors: 

i=0O Normal return. 

= 1 No such job currently exists in the system. 
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Example: 

INTEGER*#2 MS5G(40) 
+ 

+ 

IF (ISDATH(MSG+40),.NE.0) STOP ‘FOREGROUND JOB NOT RUNNING’ 

3.49 ISLEEP 

The ISLEEP function suspends the main program execution of a job for a 

specified amount of time. The specified time is the sum of hours, minutes, 

seconds, and ticks specified in the ISLEEP call. All completion routines con- 

tinue to execute. 

Form: i = ISLEEP (hrs,min,sec,tick) 

where: 

hrs _is the integer number of hours 

min is the integer number of minutes 

sec is the integer number of seconds 

tick is the integer number of ticks (1/60 of a second on 60-cycle clocks; 

1/50 of a second on 50-cycle clocks) 

Notes: 

1. SLEEP requires a queue element, which should be considered when the 

IQSET function (Section 3.39) is executed. 

2. If the system is busy, the time in which execution is suspended may be 

later than that specified. 

Errors: 

i= 0 Normal return. 

= 1 No queue element available. 

Example: 

+ 

+ 

CALL IQSET(2) 
+ 

+ 

CALL ISLEEP(0+0;0+4) IGIVE BACKGROUND JOB SOME TIME 

3.50 ISPFN/ISPFNC/ISPFNF/ISPFNW 

The functions ISPFN, ISPFNC, ISPFNF, and ISPFNW are used in conjunc- 

tion with special functions to various handlers. They provide a means of doing 
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device-dependent functions, such as rewind and backspace, to those devices. 

If ISPFN function calls are made to any other devices, the function call is 

ignored. For more information on programming for specific devices, see the 

RT-11 Software Support Manual. 

To use these functions, the handler must be in memory, and a channel must 

be associated with a file via a non-file-structured LOOKUP call. These func- 

tions require a queue element; this should be considered when the IQSET 

function (Section 3.39) is executed. 

ISPFN 
The ISPFN function queues the specified operation and immediately returns 

control to the user program. The IWAIT function can be used to ensure 

completion of the operation. 

Form: i = ISPFN (code,chanl,went,buff,blk]) 

where: 

code is the integer numeric code of the function to be performed (see 

Table 3-1) 

chan is the integer specification for the RT-11 channel to be used for 

the operation. You must obtain this channel through an IGETC 

call, or you can use channel 16 (decimal) or higher if you have 

done an ICDFN call 

went is the integer number of data words in the operation. This 

parameter is optional with some ISPFN calls, depending on the 

particular function. Default value is 0. In magtape operations, it 

specifies the number of records to space forward or backward. 

For a backspace operation (went=0), the tape drive backspaces 

to a tape mark or to the beginning-of-tape. For a forward space 

operation (wcnt=0), the tape drive forward spaces to a tape 
mark or the end-of-tape eeGne a Va Po. ino Fo 

buff is the array to be used as the data buffer. This parameter is 

optional with some ISPFN calls, depending on the particular 

function. Default value is 0 

blk is the integer block number of the file to be operated upon. This 

parameter is optional with some ISPFN calls, depending on the 

particular function. Default value is 0. 

When this argument is supplied by magtape, it is the address of 

a four-word error and status block used for returning the excep- 

tion conditions. The four words must be initialized to zero. 

The error and status block must always be mapped when run- 

ning in the XM monitor, and the USR must not swap over it. To 
obtain the address of the error block, execute the following wnaee vee veayv Va away mY MAU 

instructions: 

INTEGERS? FRRADR+s ERRBLK(4) 
DATA ERRBLK /9sO+0+09/ 
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ERRADR = IADDR CERRBLK) 
IGET THE ADDRESS OF THE 4-WORD ERROR BLOCK 
ICODE = ISPFN (CODE;ICHAN WOCT > BUF -ERRADR) 

The three optional arguments (went, buff, blk) are not individually optional. 

You must have all or none present. 

Table 3-1: Functions and Function Codes (Octal) 

Function MT,MM CT DX DM DY DL 

Read absolute 377 377 377 377 

Write absolute 376 376 376 376 

Write absolute with 

deleted data 375 375 

Forward to last file 377 

Forward to last block 376 

Forward to next file 375 

Forward to next block 374 

- Rewind to load point 373 373 

Write file gap 372 
Write end-of-file 377 

Forward 1 block 376 

Backspace 1 block 375 

Initialize the bad 

block replacement table 374 374 
Write with extended 

record gap 374 
Offline 372 

Return volume size 378 373 373 

Write variable size blocks 371 

Read variable size blocks 370 

Errors: 

0 Normal return. 

1 Attempt to read or write past end-of-file. 

= 2 Hardware error occurred on channel. 

3 Channel specified is not open. 

CALL ISPFN("373,+ICHAN) !REWIND 

ISPFNC 
The ISPFNC function queues the specified operation and immediately 

returns control to the user program. When the operation is complete, the 

specified assembly language routine (crtn) is entered as an asynchronous com- 

pletion routine. 

Form: i = ISPFNC (code,chan,went, buff, blk,crtn) 

where: 

code is the integer numeric code of the function to be performed (see 
Table 3-1) 
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chan _ is the integer specification for the RT-11 channel to be used for 

the operation. You must obtain this channel through an IGETC 

call, or you can use channel 16 (decimal) or higher if you have 

done an ICDFN call 

went is the integer number of data words in the operation; the default 
value for this argument is 0 

buff is the array to be used as the data buffer; the default value for 
this argument is 0 

blk. is the integer hl 
AN ULL 44200 RY eS 

argument must 

When this argument is supplied by magtape, it is the address of 

a four-word error and status block used for returning the excep- 

tion conditions. The four words must be initialized to 0. 

The error and status block must always be mapped when run- 

ning in the XM monitor, and the USR must not swap over it. To 

obtain the address of the error block execute the following 
instructions: 

INTEGER#2 ERRADR, ERRBLK(4) 
DATA ERRBLK AO 50505 / 

+ 

+ 

[GET ADDRESS OF 4-WORD ERROR BLOCK 

ERRADR = ITADDR (ERRBLK) 
ICODE = ISPFNC (CODE;>+ICHAN;>sWOCT+BUF -ERRADR? 

crtn is the name of an assembly language routine to be activated on 

completion of the operation. This name must be specified in an 

EXTERNAL statement in the FORTRAN routine that issues 

the ISPFNC call | 

Errors: 

i=0O Normal return. 
= 1 Attempt to read or write past end-of-file. 

= 2 Hardware error occurred on channel. 
= 3 Channel specified is not open. 

Example: 

XTERNAL SFCOMP INAME OF ASSEMBLY LANGUAGE COMPLETION RTN 

ICODE = ISPFNC(CODE;sICHAN;+WDCT+BUF+BLK »SFCOMP) 

ISPFNF 
The ISPFNF function aueues the specified operation and immediately returns 

control to the user program. When the operation is complete, the specified 

FORTRAN subprogram (crtn) is entered as an asynchronous completion 

routine. 
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Form: i = ISPFNF (code,chan,went,buff,blk,area,crtn) 

where: 

code is the integer numeric code of the function to be performed (see 
Table 3-1) 

chan is the integer specification for the RT-11 channel to be used for 
the operation. You must obtain this channel through an IGETC 
call, or you can use channel 16(decimal) or higher if you have 
done an ICDFN call 

went is the integer number of data words in the operation; this argu- 

ment must be 0 if not required 

buff is the array to be used as the data buffer; this argument must be 

0 if not required 

blk is the integer block number of the file to be operated upon; this 

argument must be 0 if not required. 

When this argument is supplied by magtape, it is the address of 

a four-word error and status block used for returning the excep- 

tion conditions. The four words must be initialized to 0. 

The error and status block must always be mapped when run- 

ning in the XM monitor, and the USR must not swap over it. To 

obtain the address of the error block, execute the following in- 

structions: 

INTEGER? ERRADR; ERRBLK(4) 
DATA ERRBLK /O+0+0+05/ 

+ 

¢ 

IGET THE ADDRESS OF THE 4-WORD ERROR BLOCK 
ERRADR = IADDR (ERRBLK) 
ICODE = ISPFNF (CODE+ICHAN;WDCT+BUF +>ERRADR) 

area __is a four-word area to be set aside for linkage information; this 

area must not be modified by the FORTRAN program, and the 

USR must not swap over it. This area can be reclaimed by other 

FORTRAN completion functions when crtn has been activated 

crtn is the name of a FORTRAN routine to be activated on comple- 
tion of the operation. This name must be specified in an 

EXTERNAL statement in the FORTRAN routine that issues 

the ISPFNF call (Section 1.2.1.2 describes completion 
routines). 

Errors: 

0 Normal return. 

1 Attempt to read or write past end-of-file. 

= 2 Hardware error occurred on channel. 

3 Channel specified is not open. 
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Example: 

REAL#4 MTNAMEC2) +AREACZS) 

DATA MTNAME/ORMTO;O., / 

EXTERNAL DONSUB 
+ 

+ 

T=IGETC() fALLOCATE CHANNEL 
CALL IFETCH(MTNAME) IFETCH MT HANDLER 

CALL LOOKUP(T>+MTNAME) 'NON-FILE-STRUCTURED LOOKUP ON MTO 

IERR=ISPFNF("373+1+0+0+0+AREA »DONSUB) 'REWIND MAGTAPE 

END 
SUBROUTINE DONSUB 

C 
C RUNS WHEN MTO HAS BEEN REWOUND ~ 

C 

END 

ISPFNW 
The ISPFNW function queues the specified operation and returns control to 

the user program when the operation is complete. 

Form: 1 = ISPFNW (code,chan![,went, buff, blk!) 

where: 

code 

chan 

went 

buff 

blk 

is the integer numeric code of the function to be performed (see 

Table 3-1) 

is the integer specification for the RT-11 channel to be used for 

the operation. You must obtain this channel through an IGETC 

call, or you can use channel 16(decimal) or higher if you have 

done an ICDFN call 

is the integer number of data words in the operation. This 

parameter is optional with some ISPFNW calls, depending on 
the function 

is the array to be used as the data buffer. This parameter is. 
optional with some ISPFNW calls, depending on the function 

is the integer block number of the file to be operated upon. This 

parameter is optional with some ISPFNW calls, depending on 

the function. 

When this argument is supplied by magtape, it is the address of 
a four-word error and status block used for returning the excep- 

tion conditions. The four words must be initialized to 0. 

The error and status block must always be mapped when run- 
ning in the XM monitor, and the USR must not swap over it. To 
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obtain the address of the error block execute the following in- 
structions: 

INTEGERS? ERRADR: ERRBLK(4) 
DATA ERRBLK {0+0+0105/ 

+ 

+ 

(GET THE ADDRESS OF THE 4-WORD ERROR BLOCK 
ERRADR = IADDR (ERRBLK) 

ICODE = ISPFN (CODE;+ICHAN;>WDCT;>BUF +ERRADR) 

Errors: 

i= OQ Normal return. 

= 1 Attempt to read or write past end-of-file. 

= 2 Hardware error occurred on channel. 

= 3 Channel specified is not open. 

Example: 

INTEGER*? BUF(G65) ;TRACK +SECTOR +DBLK(4) 
DATA DBLK/3RDMO+0.0+0/ 

ICHAN=IGETC() 
IF(ICHAN.LT.O) STOP ‘NO CHANNEL AVAILABLE‘ 
IF (LOOKUP(ICHAN+DBLK).LT.0) STOP ‘BAD LOOKUP’ 

Cc READ AN ABSOLUTE TRACK AND SECTOR FROM THE FLOPPY 
c 

ICODE=1SPFNW("°377,ICHAN;TRACK »BUF +SECTOR) 
c 
Cc BUF(1) IS THE DELETED DATA FLAG 
c BUF (2-65) IS THE DATA 

ISPY 

The ISPY function returns the integer value of the word at a specified offset 

from the RT-11 resident monitor. This subroutine uses the .GVAL pro- 
grammed request to return fixed monitor offsets. (See the RT-11 Software 

Support Manual for information on fixed offset references.) 

Form: i = ISPY (ioff) 

where: 

ioff is the offset (from the base of RMON) to be examined 

Function Result: 

The function result (i) is set to the value of the word examined. 

BRANCH TO 200 IF RUNNING UNDER FB MONITOR 
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IFC ISP¥Y("300).AND.1) GOTO 200 

WORD AT OCTAL 3060 FROM RMON IS 

THE CONFIGURATION WORD, o
o
m
 

3.52 ITIMER 

The ITIMER function schedules a specified FORTRAN subroutine to be run 
as an asynchronous completion routine after a snecified time interval has CAN Can CAD f saves Ves Vesa pre ees AN eee Ren OM WN a ke ye See 

elapsed. This request is supported by SJ when the timer support special 

feature is included during system generation. 

Form: i = ITIMER (hrs,min,sec,tick,area,id,crtn) 

where: 

hrs is the integer number of hours 

sec is the integer number of seconds 

tick is the integer number of ticks (1/60 of a second on 60-cycle 

clocks; 1/50 of a second on 50-cycle clocks) 

area is a four-word area that must be provided for link information; 

this area must never be modified by the FORTRAN program, 
and the USR must never swap over it. This area can be re- 

claimed by other FORTRAN completion functions when crin 
has been activated 

id is the identification integer to be passed to the routine being 

scheduled 

crtn is the name of the FORTRAN subroutine to be entered when the 

specified time interval elapses. This name must be specified in 

an EXTERNAL statement in the FORTRAN routine that refer- 

ences ITIMER. The subroutine has one argument. For example: 

SUBROUTINE crtn(id) 
INTEGER id 

When the routine is entered, the value of the integer argument is 

the value specified for id in the appropriate ITIMER call 

Notes: 

1. This function can be canceled at a later time by an ICMKT function call. 

2. Ifthe system is busy, the actual time interval after which the completion 

routine is run can be longer than the time interval requested. 

3. FORTRAN subroutines can periodically reschedule themselves by issuing 
ISCHED or ITIMER calls. 
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4, ITIMER requires a queue element, which should be considered when the 

IQSET function (Section 3.39) is executed. 

For more information on scheduling completion routines, see Section 1.2.1.2 

and the .MRKT programmed request, Section 2.43. 

Errors: 

i= 0 Normal return. 

= 1 No queue elements available; unable to schedule request. 

Example: 

INTEGER#2 AREA(4) 
EXTERNAL WATCHD 
+ 

+ 

IF THE CODE FOLLOWING ITIMER DOES NOT REACH THE ICMKT CALL Cc 

C IN 12 MINUTES: WATCH BOG COMPLETION ROUTINE WILL BE 

C ENTERED WITH ID OF 3 

C 

CALL ITIMER(0,12;:0,0,4RE4;3;+;HATCHD) 

CALL ICMKT(3;>AREA) 

END 

SUBROUTINE WATCHD( ID) 

C 

C THIS IS CALLED AFTER if MINUTES 

+ 

+ 

RETURN 

END 

3.53 ITLOCK (FB and XM Only) 

The ITLOCK function is used in an FB or XM system to attempt to gain 

ownership of the USR. It is similar to LOCK (Section 3.73) in that, if success- 

ful, the user job returns with the USR in memory. However, if a job attempts 

to LOCK the USR while the other job is using it, the requesting job is sus- 

pended until the USR is free. With ITLOCK, if the USR is not available, 

control returns immediately and the lock failure is indicated. ITLOCK cannot 

be called from a completion or interrupt routine. 

Form: i = ITLOCK() 

For further information on gaining ownership of the USR, see the .TLOCK 
programmed request (Section 2.81). 
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Errors: 

i=0O Normal return. 

= 1  USR is already in use. 

Example: 

TFCITLOCK().NE.O) GOTO i106 iGOTG 190 TF USR BuSsY 

The ITTINR function transfers a character from the console terminal to the 

user program. If no characters are available, system action is determined by 

the setting of bit 6 of the Job Status Word. 

Form: i = ITTINR(Q) 

If the function result (i) is less than 0 when execution of the ITTINR function 

is complete, it indicates that no character was available. Under the FB or XM 

monitor, ITTINR does not return a result of less than zero unless bit 6 of the 

Job Status Word was on when the request was issued. 

There are two modes of doing console terminal input, and they are governed 

by bit 12 of the Job Status Word (JSW). The JSW is at octal location 44. If bit 

12 is 0, normal I/O is performed under the following conditions: 

1. The monitor echoes all characters typed. 

2. CTRL/U and RUBOUT perform line deletion and character dele- 

tion, respectively. 

3. A carriage return, line feed, CTRL/Z, or CTRL/C must be struck 

before characters on the current line are available to the program. 

When one of these is typed, characters on the line typed are passed 

one by one to the user program. 

If the console is in special mode (bit 12 set to 1), the following conditions 

apply: 

1. The monitor does not echo characters typed except for CTRL/C and 

CTRL/O. 

2. CTRL/U and RUBOUT do not perform special functions. 

3. Characters are immediately available to the program. 

4. No ALTMODE conversion is done. 

In special mode, the user program must echo the characters desired. However, 

CTRL/C and CTRL/O are acted on by the monitor in the usual way. 

Bit 12 in the JSW must be set by the user program if special console mode is 

desired. Bit 14 in the JSW must be set if lower-case characters are desired. 

These bits are cleared when control returns to RT-11. 
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Regardless of the setting of bit 12, when a carriage return is entered, both 

carriage return and line feed characters are passed to the program; if bit 12 is 
0, these characters will be echoed. 

Lower-case conversion is determined by the setting of bit 14. If bit 14 is 0, 
lower-case characters are converted to upper case before being echoed (if bit 

12 is 0) and passed to a program; if bit 14 is 1, lower-case characters are 

echoed (if bit 12 is 0) and passed as received. Bit 14 is cleared when the 

program terminates. 

NOTE 

To set and/or clear bits in the JSW, do an IPEEK and then an 

IPOKE (see example under IPOKE). In special terminal mode 

(JSW bit 12 set), normal FORTRAN formatted I/O from the 

console is undefined. 

In the FB or XM monitor, CTRL/F and CTRL/B (and CTRL/X in monitors 
with the system job feature) are not affected by the setting of bit 12. The 

monitor always acts on these characters if the SET TT FB command is in 
effect. 

Also under the FB or XM monitor, if a terminal input request is made and no 

character is available, job execution is normally suspended until a character is 

ready. If a program requires execution to continue and ITTINR to return a 

~ result of less than zero, it must turn on bit 6 of the JSW before the ITTINR. 

Bit 6 is cleared when a program terminates. The results of ITTINR must be 
stored in an INTEGER type variable for the purposes of error checking. Once 

it is known that the call did not have an error return, the result can be moved 

into a LOGICAL*1 variable or array element. Direct placement into a 

LOGICAL*1 variable will lead to incorrect results, because the negative flag 

(bit 15 set) is lost in conversion to a LOGICAL*1 variable. 

Function Results: 

i >0 Character read. 

<O0 No character available. 

Example: 

ICHAR=ITTINR() READ A CHARACTER FROM THE CONSOLE 
IFCICHAR.LT.O) GOTO 100 'CHARACTER NOT AVAILABLE 

ITTOUR 

The ITTOUR function transfers a character from the user program to the 
console terminal if there is room for the character in the monitor buffer. If it is 
not currently possible to output a character, an error flag is returned. 
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Form: i = ITTOUR (char) 

where: 

char is the character to be output, right-justified in the integer (can 

be LOGICAL*1 entity if desired) 

If the function result (i) is 1 when execution of the ITTOUR function is 

complete, it indicates that there is no room in the buffer and that no character 

was output. Under the FB or XM monitor, ITTOUR normally does not return 

a result of 1. Instead, the job is biocked until room is available in the output 

buffer. If a job requires execution to continue and a result of 1 to be returned, 

it must turn on bit 6 of the JSW (location 44) before issuing the request. 

NOTE 

If a foreground job has characters in the TT output buffer, they 

are not output under the following conditions: 

1. If a background job is doing output to the console TT, the 
foreground job cannot output characters from its buffer un- 

til the background job outputs a line feed character. This 

can be troublesome if the console device is a graphics termi- 

nal and the background job is doing graphic output without 

sending any line feeds. 

2. If no background job is running (that is, KMON is in con- 

trol of background), the foreground job cannot output its 

characters until the user types a carriage return or a line 

feed. In the former case, KMON gets control again and 

locks out foreground output as soon as the foreground out- 

put buffer is empty. 

Note that the use of PRINT eliminates these probiems. 

Function Results: 

i= 0 Character was output. 

1 Ring buffer is full. I 

Example 

DO 20 T=1,5 
10 TFCITTOUR("OO7).NE.O)} GOTO to IRING BELL 5 TIMES 
20 CONTINUE 

3.56 ITWAIT (FB and XM Only) 

The ITWAIT function suspends the main program execution of the current 

job for a specified time interval. All completion routines continue to execute. 
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Form: i = ITWAIT (itime) 

where: 

itime is the two-word internal format time interval 

itime (1) is the high-order time 

itime (2) is the low-order time 

Notes: 

1. WAIT requires a queue element, which should be considered when the 

IQSET function (Section 3.39) is executed. 

2. Ifthe system is busy, the actual time interval during which execution is 

suspended may be longer than the time interval specified. 

Errors: 

i= 0 Normal return. 

= 1 No queue element available. 

Example: 

INTEGER*2 TIME(2) 

+ 

CALL ITWAIT(TIME) 'WAIT FOR TIME 

3.57 IUNTIL (FB and XM Only) 

The IUNTIL function suspends main program execution of the job until the 

time of day specified. All completion routines continue to run. 

Form: i = JUNTIL (hrs,min,sec,tick) 

where: 

hrs _is the integer number of hours 

min is the integer number of minutes 

sec is the integer number of seconds 

tick is the integer number of ticks (1/60 of a second on 60-cycle clocks; 

1/50 of a second on 50-cycle clocks) 

Notes: 

1. IUNTIL requires a queue element, which should be considered when the 

IQSET function (Section 3.39) is executed. 

2. If the system is busy, the actual time of day that the program resumes 
execution may be later than that requested. 
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Errors: 

0 Normal return. 

1 No queue element available. 
i 

Example: 

C TAKE A LUNCH BREAK 

CALL ITUNTIL(13+0:0+0) iISTART UP AGAIN AT i P.M. 

IVERIF 

(See SYSLIB subroutine VERIFY.) 

IWAIT 

The IWAIT function suspends execution of the main program until all 

input/output operations on the specified channel are complete. This function 

is used with IREAD, IWRITE, and ISPFN calls. Completion routines con- 

tinue to execute. 

Form: i = IWAIT (chan) 

where: 

chan is the integer specification for the RT-11 channel to be used. 

You must obtain this channel through an IGETC call, or you 

can use channel 16(decimai) or higher if you have done an 

ICDFN call 

For further information on suspending execution of the main program, see the 

.WAIT programmed request (Section 2.89). 

Errors: 

i=0O Normal return. 
Channel specified is not open. 

= 2 Hardware error occurred during the previous I/O operation on 

this channel. 

II o
y
 

Example: 

IFC IWAIT(CICHAN).NE.O) CALL IODERR(4) 

IWRITE/IWRITC/IWRITF/IWRITW 

The functions IWRITE, IWRITC, [WRITF, and IWRITW transfer a specified 

number of words from memory to the specified channel. The IWRITE func- 

tions require queue elements; this should be considered when the IQSET 

function (Section 3.39) is executed. 
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IWRITE 
The IWRITE function transfers a specified number of words from memory to 
the specified channel. Control returns to the user program immediately after 
the request is queued. No special action is taken upon completion of the 
operation. 

Form: i = IWRITE (went,buff,blk,chan) 

where: 

went is the integer number of words to be transferred 

buff is the array to be used as the output buffer 

blk is the integer block number of the file to be written. The user 

program normally updates blk before it is used again 

chan _ is the integer specification for the RT-11 channel to be used. 
You must obtain this channel through an IGETC call, or you 

can use channel 16(decimal) or higher if you have done an 
ICDFN call 

Errors: 

i=n Normal return; n equals the number of words written, rounded 

to a multiple of 256 (0 for non-file-structured writes). 

NOTE 

If the word count returned is less than that requested, 

an implied end-of-file has occurred although the 

normal return is indicated. 

= -l Attempt to write past end-of-file; no more space is available in 
the file. 

= -2 Hardware error occurred. 

= -3 Channel specified is not open. 

Example: 

Refer to the exampie for IREAD. 

IWRITC 
The IWRITC function transfers a specified number of words from memory to 
the specified channel. The request is queued and control returns to the user 
program. When the transfer is complete, the specified assembly language 
routine (crtn) is entered as an asynchronous completion routine. 

Form: i = IWRITC (went,buff,blk,chan,crtn) 

where: 

y : wera IK rot mes atm wens ¢.. hx ne ae | went is the relative integer number of words tu be transferred 

buff is the array to be used as the output buffer 
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blk is the relative integer block number of the file to be written. The 
user program normally updates bik before it is used again (for 

example, if the program is writing two blocks at a time, blk 

should be updated by 2) 

chan _ is the relative integer specification for the RT-11 channel to be 

used. You must obtain this channel through an IGETC call, or 
you can use channel 16(decimal) or higher if you have done an 

ICDFN call 

crtn is the name of the assembly language routine to be activated 

upon completion of the transfer. This name must be specified in 

an EXTERNAL statement in the FORTRAN routine that 
issues the IWRITC call 

Errors: 

See the errors under IWRITE. 

Example: 

INTEGER#2 IBUF (25S) 
EXTERNAL CRTN 

ICODE=IWRITC(256+IBUF +IBLK »ICHAN+CRTN) 

IWRITF 
The IWRITF function transfers a number of words from memory to the speci- 

fied channel. The transfer request is queued and control returns to the user 

program. When the operation is complete, the specified FORTRAN subpro- 

gram (crtn) is entered as an asynchronous completion routine (see Section 

1.2.1.2). 

Form: i = IWRITF (went,buff,blk,chan,area,crtn) 

where: 

went is the integer number of words to be transferred 

buff is the array to be used as the output buffer 

blk is the integer block number of the file to be written. The user 
program normally updates 6/k before it is used again 

chan is the integer specification for the RT-11 channel to be used. 

You must obtain this channel through an IGETC call, or you 

can use channel 16 or higher if you have done an ICDFN call 

area is a four-word area to be set aside for link information; this area 

must not be modified by the FORTRAN program, and the USR 

must not swap over it. This area can be reclaimed by other 
FORTRAN completion functions when crtn has been activated 

crtn is the name of the FORTRAN routine to be activated upon 

completion of the transfer. This name must be specified in an 
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EXTERNAL statement in the FORTRAN routine that issues 

the IWRITF call (Section 1.2.1.2 describes completion 
routines). 

Errors: 

See the errors under IWRITE. 

Example: 

Refer to the example under IREADF, Section 3.42. 

IWRITW 
The IWRITW function transfers a specified number of words from memory to 

the specified channel. Control returns to the user program when the transfer is 
complete. 

Form: i= IWRITW (went,buff,blk,chan) 

where: 

went is the integer number of words to be transferred 

buff is the array to be used as the output buffer 

blk is the integer block number of the file to be written. The user 

program normally updates blk before it is used again 

chan _ is the integer specification for the RT-11 channel to be used. 

You must obtain this channel through an IGETC call, or you 

can use channel 16(decimal) or higher if you have done an 
ICDFN call 

Errors: 

See the errors under IWRITE. 

Example: 

Refer to the example under IREADW, Section 3.42. 

3.61 JADD 

The JADD function computes the sum of two INTEGER*4 values. 

Form: i= JADD (joprl,jopr2,jres) 

where: 

joprl is an INTEGER*4 variable 

jopr2 is an INTEGER*4 variable 

jres is an INTEGER*4 variable that receives the sum of jopr1 and 
jopr2 
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Function Results: 

i = -1 Normal return; the result is negative. 

Q Normal return; the result is zero. 

1 Normal return; the result is positive. 

I 

Errors: 

i = -2 An overflow occurred while computing the result. 

Example: 

LF (JADD( JOP +JOP2+JRES).EQ,-2) GOTO 100 

The JAFIX function converts a REAL*4 value to INTEGER*4. 

Form: i= JAFIX (asrc,jres) 

where: 

asre is a REAL*4 variable, constant, or expression to be converted to 

INTEGER*4 

jres is an INTEGER*4 variable that is to contain the result of the 

conversion 

Function Results: 

i = -1 Normal return; the result is negative. 

0 Normal return; the result is zero. 

= 1 Normal return; the result is positive. 

I 

Errors: 

i = -2. An overflow occurred while computing the result. 

Example: 

INTEGER#4 JOPI 
C READ & LARGE INTEGER FROM THE TERMINAL 

ACCEPT 95:A 
99 FORMAT (F1i5.9) 

IF(JAFIX(A+JOP1).E9.-2) GOTO 100 

+ 

+ 

~~ am 

3.63 JCiVIP 

The JCMP function compares two INTEGER*4 values and returns an 

INTEGER*2 value that reflects the signed comparison result. 

System Subroutine Description and Examples 3-65



Form: i= JCMP (jopri,jopr2) 

where: 

joprl! is the INTEGER*4 variable or array element that is the first 
operand in the comparison 

jopr2 is the INTEGER*4 variable or array element that is the second 
operand in the comparison 

Function Results: 

i1=-1  Ifjopri is less than jopr2. 

0 If jopr1 is equal to jopr2. 

=1 If jopri is greater than jopr2. 

Errors: 

None. 

Example: 

INTEGER*4 JOPK+JOPY 
+ 

a 

IFCJOMP(JOPX+JOPY)) 10,20,30 

3.64 JDFIX 

3-66 

The JDFIX function converts a REAL*8 (DOUBLE PRECISION) value to 
INTEGER*4. 

Form: i= JDFIX (dsrc,jres) 

where: 

dsrc_ is a REAL*8 variable, constant, or expression to be converted to 
INTEGER*4 

Se dana ae at 

jres is an INTEGER*4 variabie to contain the conversion result 

Function Results: 

i=-1 Normal return; the result is negative. 

= 0 Normal return; the result is zero. 

=1 Normal return; the result is positive. 

Errors: 

i=-2 An overflow occurred while computing the result. 

Example: 

INTEGER#4 JNUM 
REAL*#8 DPNUM 
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20 TYPE 938 

8 FORMAT(’ ENTER POSITIVE INTEGER’) 

ACCEPT 995>0PNUM 

99 FORMAT(F29.9) 

IF(JDFIX(DPNUM>+JINUM).LT.93} GOTO 24 

¢ 

3.65 JDIV 

The JDIV function computes the quotient of two INTEGER*4 values. 

Form: i= JDIV (jopr1,jopr2,jres[,jrem]) 

where: 

jopri is an INTEGER*4 variable that is the dividend of the operation 

jopr2 is an INTEGER*4 variable that is the divisor of jopr1 

jres is an INTEGER*4 variable that receives the quotient of the 

operation (that is, jres=jopr1/jopr2) 

jrem is an INTEGER*4 variable that receives the remainder of the 

operation. The sign is the same as that for jopr1 

Function Results: 

-1 Normal return; the quotient is negative. 

0 Normal return; the quotient is 0. 

=1 Normal return; the quotient is positive. 

i 

Errors: 

i=-3 An attempt was made to divide by 0. 

Example: 

INTEGER#4 JN1>JN2+JOUD0 

+ 

CALL JDIVCUN1 »JN2+JOQUQ> 

+ 

+ 

é 

3.66 JICVT 

The JICVT function converts a specified INTEGER*2 value to INTEGER*4. 
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Form: i= JICVT (isrc,jres) 

where: 

isrc is the INTEGER*2 quantity to be converted 

jres is the INTEGER*4 variable or array element to receive the result 

Function Results: 

1 -1 Normal return; the result is negative. 

0 Normal return; the result is 0. 

=1 Normal return; the result is positive. 

Errors: 

None. 

Example: 

INTEGER#4 JVAL 

CALL JICVT(478+JVAL) [FORM A 32-BIT CONSTANT 

3.67 JJCVT 

The JJCVT function interchanges words of an INTEGER*4 value to form an 

internal format time or vice versa. This procedure is necessary when the 

INTEGER*4 variable is to be used as an argument in a timer-support func- 
tion such as [TWAIT. When a two-word internal format time is specified to a 

function such as ITWAIT, it must have the high-order time as the first word 

and the low-order time as the second word. 

Form: CALL JJCVT (jsre) 

where: 

jsrc is the INTEGER*4 variable whose contents are to be inter- 

changed 

Errors: 

None. 

Example: 

INTEGER#4 TIME 
+ 

+ 

CALL GTIM(TIME) IGET TIME OF DAY 

CALL JJCVTCTIME) TURN IT INTO INTEGER#4 FORMAT 

3.68 JMOV 

The JMOV function assigns the value of an INTEGER*4 variable to another 

INTEGER*4 variable and returns the sign of the value moved. 
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Form: i= JMOV (jsrc,jdest) 

where: 

jsrc is the INTEGER*4 variable whose contents are to be moved 

jdest is the INTEGER*4 variable that is the target of the assignment 

Function Results: 

The value of the function is an INTEGER*2 value that represents the sign of 

the result as follows: 

i = -1 Normal return; the result is negative. 

— (0 Normal return; the result is 0. 

— 1 Normal return; the result is positive. 

Errors: 

None. 

Example: 

The JMOV function allows an INTEGER*4 quantity to be compared 

with 0 by using it in a logical IF statement. For example: 

INTEGER#4 INT1 

+ 

+ 

TFC JMOVCINTL:INTLY.NE+O) GOTO 300 GO TO STMT 300 TF INTi NOT o 

3.69 JMUL 

The JMUL function computes the product of two INTEGER*4 values. 

Form: i = JMUL (joprl1,jopr2,jres) 

where: 

joprl is an INTEGER*4 variable that is the multiplicand 

jopr2 is an INTEGER*4 variable that is the multiplier 

jres is an INTEGER*4 variable that receives the product of the 

operation 

Function Results: 

i=--1 Normal return; the product is negative. 

-Q Normal return; the product is 0. 

1 Normal return; the product is positive. 

Errors: 

i = -2 An overflow occurred while computing the result. 
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Example: 

INTEGER#4 J1isJZ,JRES 
+ 

+ 

IF(JMUL(J1sJ2sJRES)+1) 160+10,20 
GOTO 190 IF OVERFLOW 

GOTO 10 IF RESULT IS NEGATIVE 

GOTO 20 IF RESULT IS POSITIVE OR ZERO Loo
n 

an 
a 

3.70 JSUB 

The JSUB function computes the difference between two INTEGER*4 
values. 

Form: i = JSUB (jopr1,jopr2,jres) 

where: 

joprl isan INTEGER*4 variable that is the minuend of the operation 

jopr2 is an INTEGER*4 variable that is the subtrahend of the 
operation 

jres is an INTEGER*4 variable that is to receive the difference 
between lopr1 and iopr2 (that is, jres=jopr1—jopr2) 

Function Results: 

i=-l Normal return; the result is negative. 

0 Normal return; the result is 0. 

=1 Normal return; the result is positive. 

Errors: 

i= ~-2 An overflow occurred while computing the result. 

Example: 

INTEGER#4 JOP1;JOP2+J3 
4 

+ 

CALL JSUB(CJOP1+JOP2+J3) 

3.71 JTIME 

The JTIME subroutine converts the time specified to the internal two-word 
format time. 
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3.72 LEN 

Form: CALL JTIME (hrs,min,sec,tick,time) 

where: 

hrs 

min 

sec 

tick 

time 

Errors: 

None. 

Example: 

is the integer number of hours 

is the integer number of minutes 

is the integer number of seconds 

is the integer number of ticks (1/60 of a second for 60-cycle 

clocks; 1/50 of a second for 50-cycle clocks) 

is the two-word area to receive the internal format time: 

time(1) is the high-order time; time(2) is the low-order time 

INTEGER#4 J1 

+ 

+ 

CONVERT 3 HRS+ 7 MIN+ 23 SECONDS TO INTEGER *4 VALUE 

CALL JTIME( 3+? s29+0+81) 
iv PALL JUCYTCIT) 

The LEN function returns the number of characters currently in the string 

contained in a specified array. This number is computed as the number of 

characters preceeding the first null byte encountered. If the specified array 

contains a null string, a value of 0 is returned. 

Form: i= 

where: 

LEN (a) 

a specifies the array containing the string, which must be terminated 

by a null byte 

Errors: 

None. 

Example: 

99) 

LOGICAL#i STRNG(72) 

+ 

+ 

TYPE 99+-(STRNG(T)+1T=1+LEN(STRNG)) 

FORMAT( ‘0% +192A1) 
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3.7/3 LOCK 

3-72 

The LOCK subroutine keeps the USR in memory for a series of operations 
involving various RT-11 file management functions. 

If all the conditions that cause swapping are satisfied, a portion of the user 
program is written out to the disk file SWAP.SYS and the USR is loaded. 
Otherwise, the USR in memory is used, and no swapping occurs. The USR is 
not released until an UNLOCK (see Section 3.109) is given. (Note that in an 
FB system, calling the CSI can also perform an implicit UNLOCK.) To save 
time in swapping, a program that has many USR requests to make can LOCK 
the USR in memory, make all the requests, and then UNLOCK the USR. 

In an FB or XM environment, a LOCK inhibits another job from using the 
USR. Thus, the USR should be locked only for as long as necessary. 

NOTE 

If any job does a LOCK, it can cause the USR to be unavailable 
for other jobs for a considerable period of time. The USR is not 
reentrant and only one job has use of the USR at a time, which 
should be considered for systems requiring concurrent fore- 
ground and background jobs. This is particularly true when 
magtape and/or cassette are active. 

File operations by the USR require a sequential search of the 
tape for magtape and cassette. This could lock out the fore- 
ground job for a long time while the background job does a tape 
operation. The programmer should keep this in mind when 
designing such systems. The FB and XM monitors supply the 
ITLOCK routine, which permits the foreground job to check for 
the availability of the USR. 

Form: CALL LOCK 

After a LOCK has been executed, the UNLOCK routine must be executed to 
release the USR from memory. The LOCK/UNLOCK routines are comple- 
mentary and must be matched. That is, if three LOCKs are issued, at least 
three UNLOCKs must be done, otherwise the USR is not released. More 
UNLOCKs than LOCKs can occur without error; the extra UNLOCKs are 
ignored. 

Notes: 

1. It is vital that the LOCK call not come from within the area into which 
the USR will be swapped. If this should occur, the return from the USR 
request would not be to the user program, but to the USR itself, since the 
LOCK function causes part of the user program to be saved on disk and 
replaced in memory by the USR. Furthermore, subroutines, variables, and 
arrays in the area where the USR is swapping should not be referenced 
while the USR is locked in memory. 
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2. Once a LOCK has been performed, it is not advisable for the program to 

destroy the area the USR is in, even though no further use of the USR is 

required. This causes unpredictable results when an UNLOCK is done. 

3. LOCK cannot be called from a completion or interrupt routine. 

4. If a SET USR NOSWAP command has been issued, LOCK and UN- 

LOCK do not cause the USR to swap. However, in FB, LOCK still inhi- 

bits the other job from using the USR, and UNLOCK allows the other job 

access to the USR. 

5. The USR cannot accept argument lists, such as device file name specifica- 

tions, located in the area into which it has been locked. 

Errors: 

None. 

Example: 

3.74 LOOKUP 

INTEGER#2 BDBLK(4) 
DATA DBLK /3RDK +3ROT+3RFIL+3RF4 / 

+ 

+ 

CALL LOCK [LOCK THE USR IN MEMORY 
ICHN=GETCO) (GET & CHANNEL TO USE 
IF(LOGKUPCICHN;DBLK).LT.O} STOP ‘?LOQKUP FAILED’ 

CALL UNLOCK [RELEASE THE USER 

+ 

+ 

The LOOKUP function associates a specified channel with a device and/or 

file for the purpose of performing I/O operations. The channel used is then 

busy until one of the following functions is executed. 

CLOSEC or ICLOSE 

Form: 

ISAVES 
PURGE 

i = LOOKUP (chan, dblk([,count,seqnum,]) 

i = LOOKUP (chan,jobdes) 

is the integer specification for the RT-11 channel to be asso- 
ciated with the file. You must obtain this channel through an 

IGETC call, or you can use channel 16 or higher if you have 

done an ICDFN call 
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3-74 

dblk is the four-word area specifying the Radix-50 file descriptor. 

Note that unpredictable results occur if the USR swaps over 
this four-word area 

count is an optional argument used for the cassette handler; this 

argument defaults to 0 

seqnum is a file number. For cassette operations, if this argument is 

blank, a value of 0 is assumed. 

For magtape, it describes a file sequence number. The action 

taken depends on whether the file name is given or null. The 

sequence number can have the following values: 

-1 Suppress rewind and search for the specified file name 

from the current tape position. If a file name is given, a 

file-structured lookup is performed (do not rewind). If 

the file name is null, a non-file-structured lookup is 

done (tape is not moved). You must specify a -1 and no 
other negative number. 

0 Rewind to the beginning of the tape and do a non-file- 

structured lookup. 

n Where n is any positive number. Position the tape at 

file sequence number n and check that the file names 

match. If the file names do not match, an error is gener- 

ated. If the file name is null, a file-structured lookup is 

done on the file designated by seqnum. 

jobdes is an argument that allows communication between jobs in a 

system job environment. It is a pointer to a four-word job 

descriptor of the job to which messages will be sent or 
received. 

jobdes > .RAD50 /MQ/ 
-ASCII /logical-job-name/ 

where the logical-job-name is six characters long. If the 

logical-job-name is zero,the channel will be opened only 

for .READ/C/W requests, and such requests will accept 
messages from any jobs. 

NOTE 

The arguments of LOOKUP must be positioned so that the 

USR does not swap over them. 

The handler for the selected device must be in memory for a LOOKUP. If the 

first word of the file name in dblk is 0 and the device is a file-structured 

device, absolute block 0 of the device is designated as the beginning of the file. 

This technique, called a non-file-structured lookup, allows I/O to any physical 

block on the device. If a file name is specified for a device that is not file 

structured (such as LP:FILE.TYP), the name is ignored. 
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NOTE 

Since a non-file-structured lookup allows I/O to any physical 
block on the device, the user must be aware that, in this mode, 

it is possible to overwrite the RT-11 device directory, thus de- 
stroying all file information on the device. 

Function Results: 

i-n Normal return; n equals the number of blocks in the file (0 for 

non-file-structured lookups on a cassette and magtape) 

Errors: 

i=-l Channel specified is already open. 

= -+2 File specified was not found on the device. 

= -3 Device in use. 

—-4 Tape drive is not available. 

Example: 

INTEGER#2 DBLK(4) 
DATA DBLK/SRDKO;3RFTN+3R44 +ORDAT/ 

* 

ICHAN=IGETC() 
IFC ICHAN.LT.O) STOP ‘NO CHANNEL ' 
IF({IFETCH(DBLK).NE.O)} STOP ‘BAR FETCH’ 
IF (LOOKUP(ICHAN;+DBLK).LT.9)} STOP ‘BAD LOOKUP’ 

t 

+ 

CALL ICLOSE(ICHAN:T) 

IT = ICLOSE() 
CALL IFREEC(ICHAN) 

+ 

or using LOOKUP with a system job 

LOGICAL#1i JINAM(6) 
DIMENSION JBLK(4) 
EQUIVALENCE (JNAM(1);JBLK(2)) 
DATA JNAM /‘QO%7'U%s’E%s US SE OF 

DATA JBLK(1i} /3RMO / 

’ 

C OPEN A MESSAGE CHANNEL TO ‘QUEUE’ 
TCHN=GETCO) 
IF(LOOKUP(CICHN+JBLK?).LT.O} STOP ‘QUEUE IS NOT RUNNING’ 

* 

+ 

+ 
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3.75 MRKT 

The MRKT function schedules an assembly language completion routine to 

be entered after a specified time interval has elapsed. Support for MRKT in 
SJ requires timer support. 

Form: i= MRKT (id,crtn,time) 

where: 

id is an integer identification number to be passed to the routine 
being scheduled 

crtn is the name of the assembly language routine to be entered when 

the time interval elapses. This name must be specified in an 

EXTERNAL statement in the FORTRAN routine that issues 
the MRKT call 

time is the two-word, internal format time interval; when this interval 

elapses, the routine is entered. If considered as a two-element 
INTEGER?*2 array: 

time (1) is the high-order time. 

time (2) is the low-order time. 

Notes: 

_ 1. MRKT requires a queue element, which should be considered when the 

IQSET function (Section 3.39) is executed. 

2. Ifthe system is busy, the time interval that elapses before the completion 

routine is run can be greater than that requested. : 

For further information on scheduling completion routines, see the .MRKT 

programmed request (Section 2.48). 

Errors: 

i= 0 Normal return. 

1 No queue element was available; unable to schedule request. 

woamn! Fat iy 
UAGIII pic. 

INTEGER#2 TINT(2) 
EXTERNAL ARTN 

+ 

+ 

CALL MRKTC4;ARTN;+TINT) 

3.76 MTATCH (Special Feature) 

3-76 

The MTATCH subroutine attaches a terminal for exclusive use by the re- 

questing job. This operation must be per rformed before any job can use a 

terminal with multi-terminal programmed requests. 
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Form: 

where: 

unit 

addr 

jobnum 

Errors: 

i= 

| 
D
o
w
 o

e 

Example: 

i = MTATCH (unitl,addr,],{jobnum}) 

is the logical unit number (lun) of the terminal 

is the optional address of an asynchronous terminal status 

word. Omit this argument if the asynchronous terminal 

status word is not required by specifying a comma. For 

example: 

I = MTATCH (unit,,jobnum) 

is the job number associated with the terminal if the termi- 

nal is not available 

Normal return. 
Nonexistent unit number. . 

Unit attached by another job (job number returned in jobnum) 

In XM monitor, the optional status word address is not in a 

valid user virtual address space 

TEST SYSLIB MULTI-TERMINAL ROUTINES 

INTEGER*2 UNIT + SBLOK ¢ 

LOGICAL#1 TENDC1I1: 

REAL#4 TESTM{£S) 

DATA PROMT/’EN‘’+ ‘TEs °R (+ 7ST s*RE% SINGS fe? 
rN’ o Da? re re Sr 

DATA TEND/‘#':’E% 
RATA DATA TESTM/ ‘STAT’: ‘ATCH’ »’GET?: 

USE MTSTAT TO GET & DISPLAY NO. 

TYPE 106 
L=1 
IF(MTSTAT(STAT).NE.O)GOTO 994 

TYPE 99+STAT(CS) 

GET UNIT # TO TEST 

TYPE 100 

ACCEPT 101 -UNTT 

IF(UNIT.E9.99) STOP ° 

4) ,STAT(S)-ASWsSTRING( 417 +PROMPT(O) 

AU 200% 

i He eos 

PSCET! yi fy fh yt i ah PG IOTCH! 

OF UNITS 

ANNOUNCE TEST 

L = FUNC CODE 

GET MTTY STATUS 
mT vs DISPLAY # UNITS 

i TYPE PROMPT 

| GET UNIT # 

UNIT #99 STOPS TEST END OF MULTI-TERMINAL TEST*! 

ATTACH UNIT TO THIS JOB THEN GET TCB STATUS WORDS 

TYPE 110 

ACCEPT 111;IASH 

IF( TASH. EQ, ’¥’) TER=MTATCH(UNIT + ASW +JOB) 

! SEE IF ASW TEST 

| I$ TO BE DONE 

| ATT W/ ASK IF YES 

{ IFC TASH NE, ‘¥7) TER=MTATCH(UNIT +0 + JOB) ATT W/O ASH IF NO 
L=2 
IF(IER)GOTO 999 | REPORT ERROR IF ANY 
L=3 
IF (MTGET(CUNIT+SBLOK(1)).NE.0)GOTO 999 | 

TYPE 102,UNIT»SBLOK 

GET NER STATUS: PUT 

CALL SETUP(SBLOK sUNIT) ! 

L=4 

IT IN TCB; 

GET TCB WORDS 

| DISPLAY CONTENTS 

THEN DISPLAY IT 

GET CHANGES IF ANY 
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TF C(MTSET(CUNIT,»SBLOK(1)).NE,.0)GOTO 999 

TYPE 102;UNIT>+SBLOK 

PERFORM TEST - FIRST ECHO INPUT THEN REPEAT 

TYPE 102 

TYPE 104 

TYPE 105 

CALL MTINCUNIT +4) 

CALL MTOUTCUNIT:J) 

IF(J.NE.,10)GOTO 30 

CALL MTRCTOCUNIT) 

NOW TEST W/ TTSPC# BIT ON - 

THEN TURN TTSPCS BIT OFF.;:; 

ECHO INPUT WITH MTOUT 

IF(SBLOKR(1).AND,"10000)GQTO 40 

SBLOK(1)=5BL0K(1).0R,"10000 

IF(MTSET(UNIT>SBLOK(i)).NE.Q0)GO0TO 999 

GOTO 39 

SBLOK(1)=SBLOK(1).8ND..NOT. "10000 

IF CMTSETCUNIT;+SBLOK(1)).NE.9)GOTO 999 

IFCIASHW.NE. ‘¥’IGOTO Go 

ASYNCHRONOUS STATUS WORD TEST "POLL" 

AVAILABLE - ECHO INPUT THEN REPEAT IT ON NEXT LINE 

TYPE 109 

IFCASH.AND..NOT."40000)}G0TO 5a 

CALL MTIN(CUNIT+J) 

CALL MTGUT(CUNIT:>J) 

IF(J:NE.10)GOTO 55 

CALL MTRCTOCUNIT) 

TEST MTPRNT BY OUTPUTTING 2 STRINGS, i FROM USER 

CALL 

CALL 

CALL 

GTLIN(STRING>»PROMT) 

MTPRNTCUNIT»STRING) 

MTPRNT(CUNIT+TEND) 

DETACH UNIT FROM JOB AND START OVER 

L=9 

TYPE 1L10O8;UNIT 

IFC(MTDTCH(UNIT?).E9,0)G0TO 5 

ERROR REPORTING 

TYPE S09;+TESTM(L)+IER 

GOTO 3 

FORMAT( ‘OTHERE ARE‘’;+I3+’ UNITS ON THIS SYSTEM’) 

FORMAT(’S$UNIT # TO BE TESTED?’) 

FORMAT(I2) 

& 

GET NEW TCB STATUS 

THEN BISPLAY ITses 

IT USING MTIN & MTOUT 

ANNOUNCE RULES OF 

THE TEST... 

GET LINE OF INPUT 

REPEAT iIST/ECHO 2ND 

LF = END OF LINE 

RESET CTRL/O 

(DON’T REPEAT) 

IF TTSPCS ON BRANCH 

SET TTSPC# BIT 

UPDATE TCB 

GO DO 2NO0 TEST 

TURN OFF TTSPC# BIT 

UPDATE TCB 

SRIP ASW TEST? 

TERMINAL UNTIL INPUT 

ANNOUNCE TEST 

WAIT FOR INPUT 

GET CHAR 

OUTPUT CHAR 

END ON LINE FEED 

RESET CTRL/O 

1 INTERNAL 

GET STRING VIA GTLIN 

OUTPUT TO TERMINAL 

ANNOUNCE END OF TEST 

DETATCH UNIT 

FROM JOB THEN LOOP 

ANNOUNCE ERROR 

THEN START OVER 

fRET?") 

WIA MTOUT’?/) 

FORMAT( ‘OUNIT‘’+I3+'’ STATUS ='+408) 

FORMAT ‘OGO TO TERMINAL BEING TESTED..,.ENTER 2? LINES + 

FORMAT(’ IST LINE: INPUT WILL BE ECHOED THEN REPEATED’) 

FORMAT(’ 2ND LINE: TEST TTSPC# ON - INPUT ECHOED 

FORMAT ( ‘1 SYSLIB MULI-TERMINAL ROUTINE TEST PROGRAM’) 

FORMAT(’ ABOUT TO DETATCH UNIT # ‘;12) 

FORMAT(’ TEST ASW - INPUT WILL BE ECHOED;: THEN REPEATED’/) 

FORMAT(’STEST ASYNCH STATUS WORD FUNCTION?’ ) 

FORMAT(AL) 

FORMAT( ‘OMT’ +Ads’ ERROR CODE =’;13) 

END 
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190i 

1o2 

103 

lad 

105 

SUBROUTINE TO GET NEW STATUS WORD VALUES 

SUBROUTINE SETUP(SBLOK »UNIT) 

INTEGER SBLOK (4) -UNTT 

TYPE 100 

ACCEPT 101+ 

IFC JOSBLOK(LdFS 

TYPE 102 

ACCEPT 10i;:J 

TYPE 103 

ACCEPT 1i01+:%1 

If {i.On.J356 

TYPE i604 

ACCEPT 105;1 

IF ¢T)SBLOK(4)=SBLOK (4) /256#256+1T 

RETURN 

FORMAT(‘$CONFIG BIT MASK: ‘) 

FORMAT(O6) 

FORMAT(’$CHAR REQUIRING FILLER: 7) 

FORMAT(’$# OF FILL CHARS: ’) 

FORMAT! “$CARRIAGE WIDTH: ‘) 

FORMAT (TS) 

END 

3.77 MTDTCH (Special Feature) 

The MTDTCH subroutine is the complement of the MTATCH subroutine. Its 

function is to detach a terminal from a particular job and make it available 
for other jobs. 

Form: i = MTDTCH(unit) 

where: 

PROMPT FOR NEW CONFIG WORD 

ACCEPT INPUT 

UPDATE IF ANY INPUT 

ASK FOR FILL CHAR 

ACCEPT IT 

ASK FOR # OF FILL CHARS 

ACCEPT IT TOO 
Dhit TA DOMONOCm Bw T 
Fue hi Po UVa LA Woe od 

Cc 

ASK FOR CARRIAGE K 

ACCEPT IT 

SET BUT DON’T MESS WITH 

STATE WORD ... RETURN 

5 

I OTH 

unit is the logical unit number (lun) of the terminal to be detached 

Errors: 

i=0Q Normal return. 

2 Invalid unit number; terminal is not attached. 

= 8 Nonexistent unit number. 

Example: 

Refer to the example under MTATCH. 

3.78 MTGET (Special Feature) 

The MTGET subroutine furnishes the user with information about a specific 

terminal in a multi-terminal system. 

Form: i = MTGET (unit,addr[,jobnum]) 

where: 

unit is the unit number of the line and terminal whose status is 

desired 
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addr is the four-word area to receive the status information. The 

area is a four-element INTEGER*2 array (see the .MTSET 

programmed request, Section 2.51, for area format). 

jobnum _ is the job number associated with the terminal if the terminal 

is not available 

Status information including bit definitions for the terminal configuration 

words and the terminal state byte are described in detail under the .MTGET 
programmed request. 

Errors: 

0 Normal return. 

2 Unit not attached. 

= 3 Nonexistent unit number. 

4 Unit attached by another job (job number returned in jobnum). 

6 In XM monitor, the address of the terminal buffer is outside the 

valid program limits. 

Example: 

Refer to the example under MTATCH. 

3.79 MTIN (Special Feature) 

3-80 

~ The MTIN subroutine transfers characters from a specified terminal to the 

user program. This subroutine is a multi-terminal form of ITTINR. If no 

characters are available, an error flag is set to indicate an error upon return 

from the subroutine. If no character count argument is specified, one charac- 

ter is transferred. . 

Form: i = MTIN (unit,char[,chrent J[,ocnt]) 

where: 

unit is the unit number of the terminal 

char is the variable to contain the characters read in from the ter- 

minal indicated by the unit number 

chrent is an optional argument that indicates the number of charac- 

ters to be read 

oent is an optional argument that indicates the number of charac- 

ters actually transferred 

When a request for a multiple-character transfer is requested, if the optional 

fourth argument (ocnt) is specified and bit 6 of the M.TSTS word is set, the 
variable specified as the argument will have a value equal to the actual 

number of characters transferred upon return from the subroutine. 

rrors: 
bLViwe 

0 Normal return. 

=1 No input available. 

i 
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| 2 Unit not attached. 

— 3 Nonexistent unit number. 

Example: 

Refer to the example under MTATCH. 

3.80 MTOUT (Special Feature) 

aw 

subroutine is a multi terminal form of fITTO R. If no room is available ; in the 

output ring buffer, an error flag is set to indicate an error upon return from 

the subroutine. If no character count argument is specified, one character is 

transferred. 

Form: i = MTOUT (unit,char[,chrent][,ocnt]) 

where: 

unit is the unit number of the terminal 

char is the variable or array containing the characters to be output, 

right-justified in the integer (can be LOGICAL*1 if desired) 

chrent is an optional argument that indicates the number of charac- 

ters to be output 

ocnt is an optional argument that indicates the number of charac- 

ters actually transferred 

When a request for a multiple-character transfer is requested, if the optional . 

fourth argument (ocnt) is specified and bit 6 of the M.TSTS word is set, the 

variable specified as the argument will have a value equal to the actual 

number of characters transferred upon return from the subroutine. 

Errors: 

Normal return. 

No room in output ring buffer. 

Unit not attached. 

Nonexistent unit number. 

In the XM monitor, the address of the user buffer is outside the 

valid program limits. 

i= 

II 

o
w
 

M
r
 

©
 

Example: 

Refer to the example under MTATCH. 

3.81 MTPRNT (Special Feature) 

The MTPRNT subroutine allows output to be printed at any terminal in a 

multi-terminal environment. This subroutine has the same effect as the 

PRINT subroutine (Section 3.86). 
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Form: i = MTPRNT (unit,string) 

where: 

unit is the unit number associated with the terminal 

string is the character string to be printed. Note that all quoted liter- 

als used in FORTRAN subroutine calls are in ASCIZ format, 

which ends in zero for a CR/LF or a 200 if no action is to be 

taken 

Errors: 

0 Normal return. 

= 2 Unit not attached. 

3  Nonexistent unit number. 

5 In the XM monitor, the address of the character string is out- 

side the valid program limits. 

3.82 MTRCTO (Special Feature) 

The MTRCTO subroutine resets the CTRL/O command typed at the speci- 

fied terminal in a multi-terminal environment. This subroutine has the same 

effect as the .RCTRLO programmed request (Section 2.59). 

Form: i = MTRCTO(unit) 

where: 

unit is the unit number associated with the terminal 

Errors: 

= Q Normal return. 

= 2 Unit not attached. 

= 3 Nonexistent unit number. 

Example: 

Refer to the example under MTATCH. 

3.83 MTSET (Special Feature) 

The MTSET subroutine sets terminal and line characteristics. The set condi- 

tions remain in effect until the system is booted or the terminal and line 

characteristics are reset. See the .MTSET programmed request (Section 2.51) 
for more Getaiis. 

Form: i = MTSET (unit,addr) 

where: 

unit is the unit number of the line and terminal whose characteristics 

are to be changed 
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Errors: 

i 

I 
A
w
n
w
e
 

Example: 

is a four-word area to pass the status information. The area is a 

four-element INTEGER*2 array 

Normal return. 

Unit not attached. 

Nonexistent unit number. 

In the XM monitor, the address of the status block is outside 

the valid program limits. 

Refer to the example under MTATCH. 

3.84 MTSTAT (Special Feature) 

The MTSTAT subroutine returns multi-terminal system status in an eight- 

word status block. 

Form: i = MTSTAT (addr) 

where: 

addr 

Errors: 

i= 0 

=5 

Example: 

is the address of an eight-word array where multi-terminal 

status information is returned. The status block contains the 

following information: 

Contents 

addr(1) Offset from the base of the resident monitor to 

the first Terminal Control Block (TCB). 

addr(2) Offset from the base of the resident monitor to 

e the terminal control block of th 

for the program. 

console terminal 

addr(3) The number of terminal control blocks built into 

the system (1-17 decimal). 

addr(4) The size of the terminal control block in bytes. 

addr(5)-(8) Reserved. 

Normal return. 
In the XM monitor, the address of the status block is not in 

valid user address space. 

Refer to the example under MTATCH. 
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3.85 MWAIT (FB and XM Only) 
The MWAIT subroutine suspends main program execution of the current job 
until all messages sent to or from the other job have been transmitted or 
received. It provides a means for ensuring that a required message has been 
processed. MWAIT is used primarily in conjunction with the IRCVD and 
ISDAT calls, where no action is taken when a message transmission is com- 
pleted. This subroutine requires a queue element, which should be considered 
when the IQSET function (Section 3.39) is executed. 

Form: CALL MWAIT 

Errors: 

None. 

Example: 

Refer to the example under ISDAT, Section 3.48. 

3.86 PRINT 

The PRINT subroutine prints output from a specified string at the console 
terminal. This routine can be used to print messages from completion routines 
without using the FORTRAN formatted I/O system. Control returns to the 
user program after all characters have been placed in the output buffer. 

The string to be printed can be terminated with either a null (0) byte or a 200 
(octal) byte. If the null (ASCIZ) format is used, the output is automatically 
followed by a carriage return/line feed pair (octal 15 and 12). If a 200 byte 
terminates the string, no carriage return/line feed pair is generated. 

In the FB monitor, a change in the job that is controlling terminal output is 
indicated by a B> or F>. Any text following the message has been printed by 
the job indicated (foreground or background) until another B> or F> is 
printed. When PRINT is used by the foreground job, the message appears 
immediately, regardless of the state of the background job. Thus, for urgent 
messages, PRINT should be used rather than ITTOUR. 

Form: CALL PRINT (string) 

where: 

string is the string to be printed. Note that all quoted literals used in 
FORTRAN subroutine calls are in ASCIZ format, as are all 
strings produced by the SYSLIB string-handling package (The 
CONCAT routine can be used to append an octal 200 to an 
ASCIZ string; see example.) 

Errors: 

None. 
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Example: 

CALL PRINT (‘THE COFFEE IS READY’) 

or 

BYTE QUESTION(80) 
[APPEND BYTE £00 

CALL CONCAT( ‘WHAT IS YOUR NAME?’ +200 QUESTION) 

CALL PRINT(QUESTION) !QUESTION PRINTS WITHOUT CR:LF 

3.87 PURGE 

The PURGE subroutine deactivates a channel without performing an 

ISAVES, CLOSEC, or ICLOSE. Any tentative file currently associated with 

the channel is not made permanent. This subroutine prevents entered 

(IENTER or .ENTER) files from becoming permanent directory entries. 

Form: CALL PURGE (chan) 

where: 

chan is the integer specification for the RT-11 channel to be deac- 

tivated 

Errors: 

None. 

Example: 

Refer to the example under IENTER, Section 3.24. 

3.88 PUTSTR 

The PUTSTR subroutine writes a variable-length character string to a speci- 

fied FORTRAN logical unit. PUTSTR can be used in main program routines 

or in completion routines but not in both in the same program at the same 

time. If PUTSTR is used in a completion routine, it must not be the first 1/O 

operation on the specified logical unit. 

Form: CALL PUTSTR (lun,in,char,err) 

where: 

lun __ is the integer specification of the FORTRAN logical unit num- 

ber to which the string is to be written 

in is the array containing the string to be written 

char is an ASCII character that is appended to the beginning of the 

string before it is output. If 0, no extra character is output. This 

character is used primarily for carriage control purposes 
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err is a LOGICAL*1 variable that is .TRUE. for an error condition 
and .FALSE. for a no-error condition 

Errors: 

err=-l_ KEnd-of-file for write operation. 

-2 Hardware error for write operation. 

Example: 

LOGICAL#1 STRNG(81),ERR 

+ 

IOUTPUT STRING WITH DOUBLE SPACING 
CALL PUTSTR(7;STRNG+’G’ ERR) 

3.89 R50ASC 

THE R50ASC subroutine converts a specified number of Radix—50 characters 
to ASCII. 

Form: CALL RS50ASC (icnt,input,output) 

where: 

icnt is the integer number of ASCII characters to be produced 

input is the area from which words of Radix-50 values to be 
converted are taken. Note that (icnt+2)/3 words are read for 
conversion 

output is the area into which the ASCII characters are stored 

Errors: 

If an input word contains illegal Radix-50 codes — that is, if the input 
word is greater (unsigned) than 174777(octal) — the routine outputs 
question marks for the value. 

Example: 

REAL*#8 NAME 

LOGICAL#1 OUTP(12) 
+ 

t 

CALL RSOASC(12+NAME -OUTP) 

3.90 RAD50 

The RADSO function provides a method of encoding RT-11 file descriptors in 
Radix-50 notation. The RAD50 function converts six ASCII characters from 
the specified area, returning a REAL*4 result that is the two-word Radix-50 
value. 
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Form: a = RAD50 (input) 

where: 

input is the area from which the ASCII input characters are taken 

The RAD50 call: 

A = RADSG (LINE) 

is exactly equivalent to the IRADS0 call: 

CALL IRADSO (GsLINE+A) 

Function Results: 

The two-word Radix-50 value is returned as the function result. 

3.91 RCHAIN 

The RCHAIN subroutine allows a program to determine whether it has been 

chained to and to access variables passed across a chain. If RCHAIN is used, 

it must be used in the first executable FORTRAN statement in a program. 

Form: CALL RCHAIN (flag,var,went) 

where: 

flag is an integer variable that RCHAIN will set to -1 if the program 

has been chained to; otherwise, it is 0 

var is the first variable in a sequence of variables with increasing 

memory addresses to receive the information passed across the 

chain (see Section 3.2) 

went is the number of words to be moved from the chain parameter 

area to the area specified by var. RCHAIN moves went words 

into the area beginning at var 

Errors: 

None. 

Example: 

INTEGER*2 PARMS(50) 
Bom tt 

CALL RCHAIN(IFLAG+PARMS +50) 

IFCIFLAG) GOTO 10 [GOTO 19 IF CHAINED TO 

+ 

? 

+ 

3.92 RCTRLO 

The RCTRLO subroutine resets the effect of any console terminal CTRL/O 

command that was typed. After an RCTRLO call, any output directed to the 

console terminal prints until another CTRL/O is typed. 
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Form: CALL RCTRLO 

Errors: 

None. 

Example: 

CALL RCTRLO 
CALL PRINT (‘PRINT UNTIL ANOTHER CTRL/O TYPED’3 

3.93 REPEAT 

The REPEAT subroutine concatenates a specified string with itself to pro- 
duce the indicated number of copies. REPEAT places the resulting string in a 
specified array. 

Form: CALL REPEAT (in, out,i[,len[,err]]) 

where: 

in is the array containing the string to be repeated; it must be termi- 
nated with a null byte 

out is the array into which the resultant string is placed. This array 
must be at least one element longer than the value of len, if len is 
specified. It also must be terminated with a null byte if len is 
specified 

i is the integer number of times to repeat the string 

len is the integer number representing the maximum length of the 
output string 

err _ is the logical error flag set if the output string is truncated to the 
length specified by len 

SCOPY; when the repeat count is 0, out is replaced by a null string. The oid 
contents of out are lost when this routine is called. 

Errors: 

Error conditions are indicated by err, if specified. If err is given and the 
output string would have been longer than len characters, then err is set 
to .TRUE.; otherwise, err is unchanged. 

Example: 

LOGICAL*¥1 SIN(21);SOUT( 101) 
+ 

+ 

CALL REPEAT(SIN;SOUT>5) 
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3.94 RESUME (FB and XM Only) 

The RESUME subroutine allows a job to resume execution of the main pro- 

gram. A RESUME call is normally issued from an asynchronous FORTRAN 

routine entered on I/O completion or because of a schedule request (see the 

SUSPND subroutine, Section 3.102, for more information). 

Form: CALL RESUME 

Errors: 

at 
NlLaAn 
None. b 

Example: 

Refer to the example under SUSPND. 

3.95 SCCA 

The SCCA subroutine provides a CTRL/C intercept to: 

1. Inhibit a CTRL/C abort 

2. Indicate that a CTRL/C command is active 

qo
 

Distinguish between single and double CTRL/C commands 

Form: CALL SCCA ([(iflag)] 

where: 

iflag is an integer terminal status word that must be tested and 

cleared to determine if two CTRL/Cs were typed at the console 

terminal; the iflag must be an INTEGER*2 variable (not 

LOGICAL*1) 

When a CTRL/C is typed, the SCCA subroutine places it in the input ring 

buffer. While residing in the buffer, the character can be read by the program. 

The program must test and clear the iflag to determine if two CTRL/C com- 

mands were typed consecutively. The iflag is set to non-zero when two 

CTRL/Cs are typed together. It is the responsibility of the program to abort 

itself, if appropriate, on an input of CTRL/C from the terminal. The SCCA 

subroutine with no argument disables the CTRL/C intercept. A CTRL/C from 

indirect command files is not intercepted by SCCA. 

Errors: 

None. 

Example: 

PROGRAM SCCA 
c SCCA.FOR SYSLIB TEST FOR SCCA 
c 
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CALL PRINT (’PROGRAM HAS STARTED: TYPE‘) 
IFLAG=0 

CALL SCCA (IFLAG) 

10 IT = ITTINR(G) GET A CHARACTER 
IF (1 .NE. 3) GOTO 10 

C A CTRL/C WAS TYPED 

CALL PRINT (’A CTRL/C WAS TYPED’) 
IF (IFLAG .E9, 0) GOTO 19 

CALL PRINT (°& DOUBLE CTRL/C WAS TYPED’) 
TYPE i19+IFLAG 

19 FORMAT (€’ ITFLAG = ';06:/) 

CALL SCCA (DISABLE CTRL/C INTERCEPT 
CALL PRINT (‘TYPE A CTRL/C TO EXIT‘) 

20 GOTO 26 ILOOP UNTIL CTRL/C TYPED 
END 

3.96 SCOMP/ISCOMP 

The SCOMP routine compares two character strings and returns the integer 
result of the comparison. — 

Form: CALL SCOMP (a,b,i) 

or 

i = ISCOMP (a,b) 

where: 

a is the array containing the first string; it must be terminated with a 
null byte 

b is the array containing the second string; it must be terminated 

with a null byte 

iis the integer variable that receives the result of the comparison 

The strings are compared from left to right, one character at a time, using the 

collating sequence specified by the ASCII codes for each character. If the two 
strings are not equal, the absolute value of variable i (or the result of the 

function ISCOMP) is the character position of the first inequality found. 

Strings are terminated by a null (0) character. 

If the strings are not the same length, the shorter one is treated as if it were 

padded on the right with blanks to the length of the other string. A null string 

argument is equivalent to a string containing only blanks. 

Function Results: 

i <0 Ifa is less than b. 

=0 Ifa is equal to b. 

>0 Ifa is greater than b. 

Example: 

LOGICAL*1 INSTR(®81) a rn a 

+ 
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CALL GETSTR(S+INSTR»80) 

CALL SCOMP(’YES’+INSTR+IVAL) Eo Sool Aaa ane 

IF(IVAL.NE.O) GOTO 10 [ITF INPUT STRING IS NOT YES GOTO 1a 

3.97 SCOPY 

The SCOPY routine copies a character string from one array to another. 

Copying stops either when a null (0) character is encountered or when a 

specified number of characters have been moved. 

Form: CALL SCOPY (in,outl,lenl,err]]) 

in is the array containing the string to be copied; it must be termi- 

nated with a null byte if len is not specified, or if the string is 

shorter than len 

rl 

e
t
 is the array to receive the copied string. This array must be at 

least one element longer than the value of len, if len is specified. 

It also must be terminated with a null byte if len is specified 

co)
 

Pa
 

len is the integer number representing the maximum length of the 

output string. The effect of len is to truncate the output string to 

a given length 

err _ is a logical variable that receives the error indication if the output 

string was truncated to the length specified by len 

The input (in) and output (out) arguments can specify the same array. The 

string previously contained in the output array is lost when this subroutine is 

called. 

muna. 

Error conditions are indicated by err, if specified. If err is given and the 

output string was truncated to the length specified by len, then err is set 

to .TRUE.; otherwise, err is unchanged. 

Example: 

SCOPY is useful for initializing strings to a constant value, for example: 

LOGICAL#1 STRING(8O) 

CALL SCOPY( ‘THIS IS THE INITIAL VALUE’ +STRING) 

3.98 SECNDS 
The SECNDS function returns the current system time, in seconds past mid- 

night, minus the value of a specified argument. Thus, SECNDS can be used 

to calculate elapsed time. The value returned is single-precision floating point 

(REAL*4). 
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Form: a = SECNDS (atime) 

where: 

atime is a REAL*4 variable, constant, or expression whose value is 

subtracted from the current time of day to form the result 

Notes: 

This function does floating-point arithmetic. Elapsed time can also be calcu- 
lated by using the GTIM call and the INTEGER*4 support functions. 

Function Result: 

The function result (a) is the REAL*4 value returned. 

Errors: 

None. 

Example: 

c START OF TIMED SEQUENCE 
Ti=SECNDS(0,) 

c 
c CODE TO BE TIMED GOES HERE 
Cc 

DELTA=SECNDS(T1) IDELTA IS ELAPSED TIME 

3.99 SETCMD 

3-92 

The SETCMD routine allows a user program to pass a command line to the 
keyboard monitor to be executed after the program exits. The command lines 
are passed to the chain information area (500-777, octal) and stored beginning 
at location 512(octal). No check is made to determine if the string extends 
into the stack space. For this reason, the command line should be short and 
the subroutine call should be made in the main program unit near the end of 
the program just before completion. When several commands are involved, an 
indirect command file that contains several command lines should be used. 

The monitor commands REENTER, START, and CLOSE are not allowed if 
the SETCMD feature is used. 

Form: CALL SETCMD (string) 

where: 

string is a keyboard monitor command line in ASCIZ format with no 
embedded carriage returns or line feeds 

Errors: 

None. 
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Example: 

LOGICAL#1+INPUT( 134) ;PROMPT (8) 
DATA PROMPT / Ps Rose? O% eM ORS Toe oR BOOS 

CALL GTLIN (INPUT +PROMPT ) 
CALL SETCMD (INPUT) 

END 

NOTE 

Set USR NOSWAP, or specify /NOSWAP with the COMPILE, 
FORTRAN, or EXECUTE command to control the swapping 

state of the USR. A LOCK would inhibit another job from 

using the USR. 

A STOP or CALL EXIT must also be issued for the SETCMD to cause an 

exit. 

3.100 STRPAD 

The STRPAD routine pads a character string with rightmost blanks until that 

string is a specified length. This padding is done in place; the result string is 

contained in its original array. If the present length of the string is greater 

than or equal to the specified length, no padding occurs. 

Form: CALL STRPAD (a,len{,err]) 

where: 

a is the array containing the string to be padded. This array must 

be one element longer than the value of len if len is specified. It 
will be terminated by a null byte 

len is the integer length of the desired result string 

err is the logical error flag that is set to .TRUE. if the string specified 

by a exceeds the value of i in length 

Errors: 

Error conditions are indicated by err, if specified. If err is given and the 

string indicated is longer than i characters, err is set to .TRUE.; other- 

wise, the value of err is unchanged. 

Example: 

100 

This routine is especially useful for preparing strings to be output in 

A-type FORMAT fields. For example: 

LOGICAL*1 STR(S81) 
+ 

+ 

CALL STRPAD(STR +80) 'ASSURE 80 VALID CHARACTERS 

PRINT 100;+(STR¢T)s+1T=1;+80) !PRINT STRING OF BO CHARACTERS 

FORMAT (80A1) 
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3.101 SUBSTR 

The SUBSTR routine copies a substring from a specified position in a charac- 

ter string. If desired, the substring can then be placed in the same array as the 
string from which it was taken. 

Form: CALL SUBSTR (in,out,il[,lenj) 

where: 

in is the array from which the substring is taken; it is terminated by 

a null byte 

out is the array to contain the substring result. This array must be 

one element longer than len, if len is specified. It also is termi- 

nated by a null byte if len is specified 

i is the integer character position in the input string of the first 

character of the desired substring 

len is the integer number of characters representing the maximum 

length of the substring 

If a maximum length (len) is not given, the substring contains all characters 

to the right of character position i in array in and is not terminated by a null 

byte. If len is given, the string is copied and terminated with a null byte. If len 

is equal to zero, out is replaced by the null string. The old contents of array 

out are lost when this routine is called. 

Errors: 

None. 

3.102 SUSPND (FB and XM Only) 

3-94 

The SUSPND subroutine suspends main program execution of the current job 

and allows only completion routines (for I/O and scheduling requests) to run. 

Form: CALL SUSPND 

Notes: 

1. The monitor maintains a suspension counter for each job. This count is 

decremented by SUSPND and incremented by RESUME (see Section 

3.94). A job will actually be suspended only if this counter is negative. 
Thus, if a RESUME is issued before a SUSPND, the latter routine will 

return immediately. 

2. A program must issue an equal number of SUSPND and RESUME cails. 

3. A SUSPND subroutine call from a completion routine decrements the 

suspension counter but does not suspend the main program. If a comple- 

tion routine does a SUSPND, the main program continues until it also 
issues a SUSPND, at which time it is suspended. Two RESUME calls are 

then required to proceed. 
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4. Because SUSPND and RESUME are used to simulate an ITWAIT (see 

Section 3.56) in the monitor, a RESUME issued from a completion rou- 

tine and not matched by a previously executed SUSPND can cause the 

main program execution to continue past a timed wait before the entire 

time interval has elapsed. 

For further information on suspending main program execution of the current 

job, see the .SPND programmed request (Section 2.77). 

Errors: 

None. 

Example: 

INTEGER IAREA(4) 
COMMON /RDBLK/ IBUF C256) 

XTERNAL RDFIN 

+ 

GOTO 1900 FOR ANY TYPE OF ERROR 

o
o
n
 

DO OVERLAPPED PROCESSING 

t 

FALL SUSPND ISYNCHRONIZE WITH COMPLETION ROUTINE 

END 
SUBROUTINE ROFIN(TARGI > IARGS? 

COMMON /RDBLK/ IBUF (256) 

CALL RESUME ICONTINUE MAIN PROGRAM 

END 

3.103 TIMASC 

The TIMASC subroutine converts a two-word internal format time into an 

ASCII string of the form: 

hh:mm:ss 

where: 

hh is the two-digit hours indication 

mm _ is the two-digit minutes indication 

Ss is the two-digit seconds indication 
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Form: CALL TIMASC (itime,strng) 

where: 

itime is the two-word internal format time to be converted. itime (1) 

is the high-order time, itime (2) is the low-order time 

strng is the eight-element array to contain the ASCII time 

Errors: 

None. 

Example: 

The following example determines the amount of time from the time 

the program is run until 5 p.m. and prints it. 

INTEGER#4 Ji+JZ+J3 
LOGICAL#i STRNG(@) 

+ 

+ 

CALL JTIMEC17:0+0-0+41) 

CALL GTIM(J2) 
CALL JJCVT(IJ1) 
CALL JJCYTCJ2) 
CALL JSUB(J1+J2+43) 
CALL JICVT CIS) 
CALL TIMASC{(J3+STRNG) 

TYPE 99+-(STRNG(I)+T=158) 
89 FORMAT(’ IT IS ‘’s8Ai+’ TILL 3 P.M, *) 

+ 

+ 

s 

3.104 TIME 

The TIME subroutine returns the current system time of day as an eight- 

character ASCII string of the form: 

hh:mm:ss 

where: 

hh is the two-digit hours indication 

mm _ is the two-digit minutes indication 

SS is the two-digit seconds indication 

Form: CALL TIME (strng) 

where: 

strng is the eight-element array to receive the ASCII time 

Notes: 

A 24-hour clock is used (for example, 1:00 p.m. is represented as 13:00:00). 
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Errors: 

None. 

Example: 

LOGICAL#1 STRNG(S) 

CALL TIME(STRNG) 
TYPE 99+(STRNG(1)+.T=1+9) 

99 FORMAT (’ IT IS NOW ‘.8A1} 

3.105 TRANSL 

The TRANSL routine performs character translation on a specified string and 

requires approximately 64 decimal words on the R6 stack for its execution. 

This space should be considered when allocating stack space. 

Form: CALL TRANSL (in,out,rl,p]) 

where: 

in is the array containing the input string; it is terminated by a null 

byte 

out is the array to receive the translated string: it is not terminated 

by a null byte 

r is the array containing the replacement string; it is terminated by 

a null byte 

p is the array containing the characters in in to be translated; it is 

terminated by a null byte 

The string specified by array out is replaced by the string specified by array 

in, modified by the character translation process specified by arrays r and p. if 

any character position in in contains a character that appears in the string 

specified by p, it is replaced in out by the corresponding character from string 

r. If the array p is omitted, it is assumed to be the 127 seven-bit ASCII 

characters arranged in ascending order, beginning with the character whose 

ASCII code is 001. If strings r and p are given and differ in length, the longer 

string is truncated to the length of the shorter. If a character appears more . 

than once in string p, only the last occurrence is significant. A character can 

appear any number of times in string r. 

Errors: 

None. 

Examples: 

The following example causes the string in array A to be copied to array 

B. All periods within A become minus signs, and all question marks 

become exclamation points. 

CALL TRANSL(ArBs+’-!%s7.?%) 
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The following is an example of TRANSL being used to format character 
data. 

LOGICAL*1 STRING(27) sRESULT(27) +PATRN(27} 

SET UP THE STRING TO BE REFORMATTED 

c
F
o
m
 

CALL SCOPY(’THE HORN BLOWS AT MIDNIGHT’ sSTRING) 

c SET UP NUMBER-CHARACTER DATA RELATIONSHIP 

Cc 

C MIVGOOGIOLLLLLILILIPSPeeee 

C 1239456789012 3456 7890123456 

c THE HORN BLOWS AT MIDNIGHT 

C NOW SET UP PATRN TO CONTAIN THE FOLLOWING PATTERN: 

C 1Grl7+1Sslos20+F1+22229 24-25 -2PG115 123d eS Be Fe BsSeLO+1i+siF+13+14:0 

Cc 

DO 10 T=16+26 

10 PATRNCI-1i5)=I 

PATRN(12)=13 

DO 20 Tsi+id 

20 PATRN(I+12)=1 

PATRN(27)=0 

C 

C THE FOLLOWING CALL TO TRANSL REARRANGES THE CHARACTERS OF 

c THE INPUT STRING TO THE ORDER SPECIFIED BY PATRN: 
C 

CALL TRANSL(PATRN;+RESULT+ STRING) 

C 

C RESULT NOW CONTAINS THE STRING ‘AT MIDNIGHT THE HORN BLOWS’ 

C IN GENERALs THIS METHOD CAN BE USED TO FORMAT INPUT STRINGS 
Cc 

c 

OF UP TO 127 CHARACTERS, THE RESULTANT STRING WILL BE 

AS LONG AS THE PATTERN STRING (AS IN THE ABOVE EXAMPLE), 

3.106 TRIM 

The TRIM routine shortens a specified character string by removing all trail- 

ing blanks. A trailing blank is a blank that has no non-blanks to its right. If 

the specified string contains all blank characters, it is replaced by the null 

string. If the specified string has no trailing blanks, it is unchanged. 

Form: CALL TRIM (a) 

where: 

a is the array containing the string to be trimmed; it is terminated by 

a null byte on input and output 

Errors: 

None. 

Example: 

LOGICAL#1 STRING(81) 
ACCEPT 100;(STRING(T);,1=1,-80) 

i90 FORMAT(B8OA1) 

CALL SCOPY(STRING,STRING;:80) IMAKE ASCIZ 

CALL TRIM(STRING) ITRIM TRAILING BLANKS 

3-98 System Subroutine Description and Examples



3.107 UNLOCK 

The UNLOCK subroutine releases the User Service Routine (USR) from 

memory if it was placed there by the LOCK routine. If the LOCK required a 

swap, the UNLOCK loads the user program back into memory. If the USR 

does not require swapping, the UNLOCK involves no I/O. The USR is always 

resident in XM. 

Form: CALL UNLOCK 

Notes: 

1. It is important that at least as many UNLOCK calls are given as LOCK 

calls. If more LOCK calls were done, the USR remains locked in memory. 

Extra UNLOCK calls are ignored. 

2. When running two jobs in the FB system, use the LOCK/UNLOCK pairs 

only when absolutely necessary. If one job locks the USR, the other job 

cannot use the USR until it is unlocked. 

In an FB system, calling the CSI (CSD with input coming from the 

console terminal performs a temporary implicit UNLOCK. 

Oo
 

For further information on releasing the USR from memory, see the 

.LOCK/.UNLOCK programmed requests (Section 2.39). 

Errors: 

None. 

Example 

c GET READY TO DO MANY USR OPERATIONS 
CALL LOCK IDISABLE USR SWAPPING 

c PERFORM THE USR CALLS 

c FREE THE USR 
CALL UNLOCK 

+ 

+ 

3.108 VERIFY 

The VERIFY routine checks that a given string is composed entirely of char- 

acters from a second string. If a character does not exist in the string being 

examined, VERIFY returns the position of the first character in the string 

being examined that is not in the source string. If all characters exist, 

VERIFY returns a 0. 
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3-100 

Form: CALL VERIFY (a,b,i) 

or 

i = IVERIF (a,b) 

where: 

a is the array containing the string to be scanned; it is terminated by 

a null byte 

bis the array containing the string of characters to be accepted in a; 

it is terminated by a null byte 

Function Result: 

i= 0 _ If all characters of a exist in 5; also if a is a null string. 

=n Where n is the character position of the first character in array 

a that does not appear in array b; if b is a null string and a is 

not, 1 equals 1. 

Example: 

The following example accepts a one- to five-digit unsigned decimal 

number and returns its value. 

LOGICAL*i INSTR(81) 

+ 

CALL VERIFYCINSTR: ‘0123456789 ' +1) 
IF(T,EQ9,1) STOP ‘NUMBER MISSING’ 
IF(T.E0,0) IT=LEN¢CINSTR) 
IF(I.G7T.5) STOP ‘TOO MANY DIGITS’ 
NUM=IVALUECINSTR+1) 

+ 

END 
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Appendix A 

Display File Handler 

This appendix describes the assembly language support provided under 

RT-11 for the VT11 graphic display hardware systems. 

The following manuals are suggested for additional reference: 

GT40/GT42 User’s Guide 

EK-GT40—-OP-002 

GT44 User’s Guide 

EK-GT44-OP-001 

VT11 Graphic Display Processor 
EK-VT11-TM-001 

DECGRAPHIC-11 GT Series Reference Card 

EKH-02784-73 

DECGraphic-11 FORTRAN Reference Manual 

DEC-11-GFRMA-A-D 

BASIC-11 Graphics Extensions User’s Guide 

DEC-11-LBGEA-A-D 

A.1 Description 

The graphics display terminals have hardware configurations that include a 

display processor and CRT (cathode ray tube) display. All systems are 

equipped with light pens and hardware character and vector generators, and 

are capable of high-quality graphics. The Display File Handler supports this 

graphics hardware at the assembly language level under the RT-11 monitor. 

A.1.1 Assembly Language Display Support 

The Display File Handler is not an RT-11 device handler, since it does not use 

the I/O structure of the RT-11 monitor. For example, it is not possible to use a 

utility program to transfer a text file to the display through the Display File 

Handler. Rather, the Display File Handler provides the graphics programmer 

the means for the display of graphics files and the easy management of the 

display processor. Included in its capabilities are such services as interrupt 

handling, light pen support, tracking object, and starting and stopping of the 

display processor. 

The Display File Handler manages the display processor by means of a base 
segment (called VTBASE) which contains interrupt handlers, an internal 

display file and some pointers and flags. The display processor cycles through 

the internal display file; any user graphics files to be displayed are accessed



by display subroutine calls from the Handler’s display file. In this way, the 

Display File Handler exerts control over the display processor, relieving the 

assembly language user of the task. 

Through the Display File Handler, the programmer can insert and remove 

calls to display files from the Handler’s internal display file. Up to two user 

files may be inserted at one time, and that number may be increased by re- 

assembling the Handler. Any user file inserted for display may be blanked 

(the subroutine call to it bypassed) and unblanked by macro calls to the 

Display File Handler. 

Since the Handler treats all user display files as graphics subroutines to its 

internal display file, a display processor subroutine call is required. This 

is implemented with software, using the display stop instruction, and 

is available for user programs. This instruction and several other extended 

instructions implemented with the display stop instruction are described in 
Section A.3. 

The facilities of the Display File Handler are accessed through a file of macro 

definitions (VTMAC) which generate calls to a set of subroutines in VTLIB. 

VTMAC’s call protocol is similar to that of the RT-11 macros. The expansion 

of the macros is shown in Section A.6. VTMAC also contains, for convenience 

in programming, the set of recommended display processor instruction 

mnemonics and their values. The mnemonics are listed in Section A.7 and are 

used in the examples throughout this appendix. 

VTCAL1 through VTCAL4 are the set of subroutines which service the 

VTMAC calls. They include functions for display file and display processor 

management. These are described in detail in Section A.2. VTCALi through 

VTCAL4 are distributed, along with the base segment VTBASE, as a file of 

five object modules called VTHDLR.OBJ. VTHDLR is built into the graphics 

library VTLIB by using the monitor LIBRARY command. VTHDLR only 

supports VT11 hardware. Section A.4.2 shows an example. 

A.1.2 Monitor Display Support 

The RT-11 monitor, under Version 03 and later, directly supports the display 

as a console device. A keyboard monitor command, GT ON (GT OFF) per- 

mits the selection of the display as console device. Selection results in the 

allocation of approximately 1.25K words of memory for text buffer and code. 

The buffer holds approximately 2000 characters. 

The text display includes a blinking cursor to indicate the position in the text 

where a character is added. The cursor initially appears at the top left corner 

of the text area. As lines are added to the text the cursor moves down the 

screen. When the maximum number of lines are on the screen, the top line is 

deleted from the text buffer when the line feed terminating a new line is 

received. This causes the appearance of “scrolling,” as the text disappears off 
the top of the display. 

When the maximum number of characters have been inserted in the text 

buffer, the scroller logic deletes a line from the top of the screen to make room 
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for additional characters. Text may appear to move (scroll) off the top of the 

screen while the cursor is in the middle of a line. 

The Display File Handler can operate simultaneously with the scroller pro- 

gram, permitting graphic displays and monitor dialogue to appear on the 

screen at the same time. It does this by inserting its internal display file into 

the display processor loop through the text buffer. However, the following 

should be noted. Under the SJ Monitor, if a program using the display for 

graphics is running with the scroller in use (that is, GT ON is in effect), and 

the program does a soft exit (.EXIT with RO not equal to 0) with the display 

stopped, the display remains stopped until a CTRL/C is typed at the key- 
board. 

This can be recognized by failure of the monitor to echo on the screen when 

expected. If the scroller text display disappears after a program exit, always 

type CTRL/C to restore. If CTRL/C fails to restore the display, the running 
program probably has an error. 

Four scroller contro] characters provide the user with the capability of halting 

the scroller, advancing the scrolling in page sections, and printing hard copy 

from the scroller. 

NOTE 

The scroller logic does not limit the length of a line, but the 

length of text lines affects the number of lines which may be 

displayed, since the text buffer is finite. As text lines become 

longer, the scroller logic may delete extra lines to make room 

for new text, temporarily decreasing the number of lines dis- 

played. 

A.2 Description of Graphics Macros 

The facilities of the Display File Handler are accessed through a set of macros, 

contained in VTMAC, which generate assembly language calls to the Handler 

at assembly time. The calls take the form of subroutine calls to the sub- 

routines in VTLIB. Arguments are passed to the subroutines through register 

0 and, in the case of the .TRACK call, through both register 0 and the stack. 

This call convention is similar to Version 1 RT-11 I/O macro calls, except that 

the subroutine call instruction is used instead of the EMT instruction. If a 

macro requires an argument but none is specified, it is assumed that the 

address of the argument has already been placed in register 0. The program- 

mer should not assume that RO is preserved through the call. 

A.2.1  .BLANK 

The .BLANK request temporarily blanks the user display file specified in the 

request. It does this by bypassing the call to the user display file, which 
prevents the display processor from cycling through the user file, effectively 
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blanking it. This effect can later be canceled by the .RESTR request, which 

restores the user file. When the call returns, the user is assured the display 

processor is not in the file that was blanked. 

Macro Call: .BLANK faddr 

where: 

faddr is the address of the user display file to be blanked 

Errors: 

No error is returned. If the file specified was not found in the Handler 

file or has already been blanked, the request is ignored. 

A.2.2 .CLEAR 

The .CLEAR request initializes the Display File Handler, clearing out any 

calls to user display files and resetting all of the internal flags and pointers. 

After initialization with .LNKRT (Section A.2.4), the .CLEAR request can be 

used any time in a program to clear the display and to reset pointers. All calls 

to user files are deleted and all pointers to status buffers are reset. They must 
be re-inserted if they are to be used again. 

Macro Call: .CLEAR 

Errors: 

* None. 

Example: 

This example uses a .CLEAR request to initialize the Handler then 

later uses the .CLEAR to re-initialize the display. The first .CLEAR is 

used for the case when a program may be restarted after a CTRL C or 
other exit. 

BR RSTRT 

EXit RIS #20000,@#44 3SET REENTER BIT IN JSW 
RSTRT? »UNLNK 3CLEARS LINK FLAG FOR RESTART 

+LNKRT $SET UF VECTORS» START DISELay 
»CLEAR SINITIALIZE HANDLER 
-INSRT #FILE1 SDISPLAY A FICTURE 

1%! -TTYIN #WALT FOR A KEY STRIKE 
CMFE #12*RO ;LINE FEED? 
BNE i¢ ;NOy LOOF 
-CLEAR #YESs CLEAR INISFLAY 
»INSRT #FILE2 SUISFLAY NEW PICTURE 

FILEL! FOINT 7AT FOINT (0%500) 
0 
500 
LONGY ;ORAW A LINE 
5OO!lINTX $TO (5007500) 
0 
DRE T 

0 
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FILES ¢ FOINT #AT POINT (5000) 

300 
0 
LONGYV sTIRAW A LINE 

O!INTX #TO (5002500) 
300 

DRET 
0 

*END EX1 

A.2.3 .INSRT 

The .INSRT request inserts a call to the user display file specified in the 

request into the Display File Handler’s internal display file. INSRT causes 

the display processor to cycle through the user file as a subroutine to the 

internal file. The handler permits two user files at one time. The call inserted 

in the handler looks like the following: 

NUSR #DISFLAY SUBROUTINE 

ot4 #RETURN ADDRESS 
+faddr sSUBROUTINE ADDRESS 

The call to the user file is removed by replacing its address with the address of 

a null display file. The user file is blanked by replacing the DJSR with a 

DJMP instruction, bypassing the user file. 

Macro Call: .INSRT faddr 

where: 

faddr__is the address of the user display file to be inserted 

Errors: 

The .INSRT request returns with the C bit set if there was an error in 

processing the request. An error occurs only when the Handler’s display 

file is full and cannot accept another file. If the user file specified exists, 

the request is not processed. Two display files with the same starting 

address cannot be inserted. 

Example: 

See the examples in Sections A.2.2 and A.2.4. 

A.2.4 .LNKRT 

The .LNKRT request sets up the display interrupt vectors and possibly links 

the Display File Handler to the scroll text buffer in the RT-11 monitor. It 

must be the first call to the Handler, and is used whether or not the RT-11 

monitor is using the display for console output (that is, the KMON command 
GT ON has been entered). 

The .LNKRT request used with Version 03 and later RT-11 monitors enables 

a display application program to determine the environment in which it is 

operating. Error codes are provided for the situations where there is no display 
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hardware present on the system or the display hardware is already being used 

by another task (for example, a foreground job in the foreground/background 
version). 

The existence of the monitor scroller and the size of the Handler’s subpicture 

stack are also returned to the caller. If a previous call to LUNKRT was made 

without a subsequent .UNLNK, the .LNKRT call is ignored and an error code 
is returned. 

Macro Call: .LNKRT 

Errors: 

Error codes are returned in RO, with the N condition bit set. 

Code Meaning 

-1 No VT11 display hardware is present on this system. 

-2 VT11 hardware is presently in use. 

-3 Handler has already been linked. 

On completion of a successful .LNKRT request, RO will contain the 

display subroutine stack size, indicating the depth to which display 

subroutines may be nested. The N bit will be zero. 

If the RT-11 monitor scroll text buffer was not in memory at the time of 

the .LNKRT, the C bit will be returned set. The KMON commands GT 

ON and GT OFF cannot be issued while a task is using the display. 

Example: 

START? +LNKRT LINK TO MONITOR 
EMI ERROR sERROR DOING LINK 

BCS CONT #;NO SCROLL IF C SET 
+SCROL #SBUF sANIJUST SCROLL FARAMETERS 

CONT? + INSRT #FILE1 sDISFLAY A FICTURE 

1%? + TTYIN *WAIT FOR KEY STRIKE 

CMFR #12%K0 sLINE FEEL? 
BNE 1# sNOyr LOOF 

+UNLNK *YES» UNLINK ANT EXIT 
+EXIT 

SBUF 3 »BYTE 5 LINE COUNT OF 5 

»BYTE ? SINTENSITY 7 (SCALE OF 1-98) 
»WORT 1000 #FOSITION OF TOF LINE 

FILE1: FOINT FAT FOINT (5002500) 
S00 
500 

CHAR sDISFLAY SOME TEXT 
*sASCII /FILEL THIS IS FILE1. TYFE CR TO EXIT/ 
+EVEN 
DRET 
0 

ERROR 3 Error routine



A.2.5 .LPEN 

The .LPEN request transfers the address of a light pen status data buffer to 

VTBASE. Once the buffer pointer has been passed to the Handler, the light 

pen interrupt handler in VTBASE will transfer display processor status data 

to the buffer, depending on the state of the buffer flag. 

The buffer must have seven contiguous words of storage. The first word is the 

buffer flag, and it is initially cleared (set to zero) by the .LPEN request. When 

a light pen interrupt occurs, the interrupt handler transfers status data to the 

buffer and then sets the buffer flag non-zero. The program can loop on the 

buffer flag when waiting for a light pen hit (although doing this will tie up the 

processor; in a foreground/background environment, timed waits would be 

more desirable). No further data transfers take place, despite the occurrence 

of numerous light pen interrupts, until the buffer flag is again cleared to zero. 

This permits the program to process the data before it is destroyed by another 

interrupt. 

The buffer structure looks like this: 

Buffer Flag 

Name 

Subpicture Tag 

Display Program Counter (DPC) 

Display Status Register (DSR) 

X Status Register (XSR) 

Y Status Register (YSR) 

The Name value is the contents of the software Name Register (described in 

A.3.5) at the time of interrupt. The Tag value is the tag of the subpicture 

being displayed at the time of interrupt. The last four data items are the 

contents of the display processor status registers at the time of interrupt. They 

are described in detail in Table A-1. 

Macro Cali: .LPEN baddr 

where: 

baddr is the address of the 7-word light pen status data buffer 

Errors: 

None. 

If a .LPEN was already issued and a buffer specified, the new buffer 

address replaces the previous buffer address. Only one light pen buffer 

can be in use at a time. 

Example: 

sINSRT #LFILE ;DNISFLAY LFILE 
JLPEN #L BUF SSET UP LPEN BUFFER 

LOOF? TST BUF ;TEST LBUF FLAG» WHICH 
REQ LOOF 7WILL BE SET NON-ZERO 

70ON LIGHT FEN HIT. 

sFROCESS DATA IN LBUF HERE. 
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s0ATA IN LBUF 
CLR L. BUF yCLEAR THE BUFFER FLAG 

*FERMITTING ANOTHER “HIT" 
BR LOOF *GO WAIT FOR IT 

LBUF? »BLKW 7 #SEVEN WORD LFEN BUFFER 
LFILE? 

Table A-1: Description of Display Status Words 

Bits Significance 

Display Program Counter (DPC=172000) 

0-15 Address of display processor program 

counter at time of interrupt. 

Display Status Register (DSR=172002) 

0-1 Line Type 
2 Spare 
3 Blink 
4 Italics 
5 Edge Indicator 

6 Shift Out 
7 Light Pen Flag 
8-10 Intensity 

11-14 Mode 

15 Stop Flag 

X Status Register (XSR=172004) 

0-9 X Position 

10-15 Graphplot Increment 

Y Status Register (YSR=172006) 

0-9 Y Position 
10-15 Character Register 

A.2.6 .NAME 

The .NAME request has been added to the Version 03 and later Display File 

Handler. The contents of the name register are now stacked when a subpic- 

ture call is made. When a light pen interrupt occurs, the contents of the name 

register stack may be recovered if the user program has supplied the address 

of a buffer through the .NAME request. 

The buffer must have a size equal to the stack depth (default is 10) plus one 

word for the flag. When the .NAME request is entered, the address of the 

buffer is passed to the Handler and the first word (the flag word) is cleared. 

When a light pen hit occurs, the stack’s contents are transferred and the flag 
is set non-zero. 

Macro Call: .NAME baddr 

where: 

baddr is the address of the name register buffer



Errors: 

None. 

If a .NAME request has been previously issued, the new buffer address 

replaces the previous buffer address. 

A.2.7 .REMOV 

The .REMOV request removes the call to a user display file previously in- 

serted in the handler’s display file by the INSRT request. All reference to the 

user file is removed, unlike the .BLANK request, which merely bypasses the 

call while leaving it intact. 

Macro Call: -REMOV faddr 

where: 

faddr__is the address of the display file to be removed 

Errors: 

No errors are returned. If the file address given cannot be found, the 

request is ignored. 

A.2.8 .RESTR 

The .RESTR request restores a user display file that was previously blanked 

by a .BLANK request. It removes the by-pass of the call to the user file, so 
that the display processor once again cycles through the user file. 

Macro Call: .RESTR faddr 

where: 

faddr is the address of the user file that is to be restored to view 

Errors: 

No errors are returned. If the file specified cannot be found, the request 

is ignored. 

A.2.9 .SCROL 

This request is used to modify the appearance of the Display Monitor’s text 

display. The .SCROL request permits the programmer to change the maxi- 

mum line count, intensity and the position of the top line of text of the 

scroller. The request passes the address of a two-word buffer which contains 
the parameter specifications. The first byte is the line count, the second byte 

is the intensity, and the second word is the Y position. Line count, intensity 

and Y position must all be octal numbers. The intensity may be any number 

from 0 to 7, ranging from dimmest to brightest. (If an intensity of 0 is speci- 

fied, the scroller text will be almost unnoticeable at a BRIGHTNESS knob 

setting less than one-half.) The scroller parameter change is temporary, since 

an .UNLNK or CTRL/C restores the previous values. 
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Macro Call: .SCROL baddr 

where: 

baddr is the address of the two-word scroll parameters buffer 

Errors: 

No errors are returned. No checking is done on the values of the param- 

eters. A zero argument is interpreted to mean that the parameter value 

is not to be changed. A negative argument causes the default parameter 

value to be restored. 

Example: 

»SCROL #SCBUF SADJUST SCROLL PARAMETERS 

SCRUF ? *BYTE S *DECREASE #LINES TO 5. 
sBYTE 0 LEAVE INTENSITY UNCHANGED. 
«WORD 300 TOP LINE AT Y=300. 

A.2.10 .START 

The .START request starts the display processor if it was stopped by a .STOP 

directive. If the display processor is running, it is stopped first, then restarted. 

In either case, the subpicture stack is cleared and the display processor is 

started at the top of the handler’s internal display file. 

Macro Call: .START 

Errors: 

None. 

A.2.11. .STAT 

The .STAT request transfers the address of a seven-word status buffer to the 
display stop interrupt routine in VTBASE. Once the transfer has been made, 

display processor status data is transferred to the buffer by the display stop 

interrupt routine in VTBASE whenever a .DSTAT or .DHALT instruction is 

encountered (see Sections A.3.3 and A.3.4). The transfer is made only when 

the buffer flag is clear (zero). After the transfer is made, the buffer flag is set 

non-zero and the .DSTAT or .DHALT instruction is replaced by a .DNOP 

(Display NOP) instruction. 

The status buffer must be a seven-word, contiguous block of memory. Its 

contents are the same as the light pen status buffer. For a detailed description 

of the buffer and an explanation of the status words, see Section A.2.5 and 

Table A-1. 

Macro Call: .STAT baddr 

where: 

baddr is the address of the status buffer receiving the data 
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Errors: 

No errors are indicated. If a buffer was previously set up, the new buffer 

address is replaced as the old buffer address. 

A.2.12 .STOP 

The .STOP request “stops” the display processor. It actually effects a stop by 

preventing the DPU from cycling through any user display files. It is useful for 

stopping the display during modification of a display file, a risky task when 

the display processor is running. However, a .BLANK could be equally useful 

for this purpose, since the .BLANK request does not return until the display 

processor has been removed from the user display file being blanked. 

Macro Call: .STOP 

Errors: 

None. 

NOTE 

Since the display processor must cycle through the text buffer 

in the Display Monitor in order for console output to be pro- 

cessed, the text buffer remains visible after a STOP request is 
processed, but all user files disappear. 

A.2.13 .SYNC/.NOSYN 

The .SYNC and .NOSYN requests provide program access to the power line 

synchronization feature of the display processor. The SYNC request enables 

synchronization and the .NOSYN request disables it (the default case). 

Synchronization is achieved by stopping the display and restarting it when 

the power line frequency reaches a trigger point, e.g., a peak or zero-crossing. 

Synchronization has the effect of fixing the display refresh time. This may be 

useful in some cases where small amounts of material are displayed but the 

amount frequently changes, causing changes in intensity. In most cases, how- 

ever, using synchronization increases flicker. 

Macro Calls: .SYNC 

.NNOSYN 

Errors: 

None. 

A.2.14 .TRACK 

The . TRACK request causes the tracking object to appear on the display CRT 

at the position specified in the request. The tracking obiect is a diamond- 

shaped display figure which is light-pen sensitive. If the light pen is placed 

over the tracking object and then moved, the tracking object follows the light 
pen, trying to center itself on the pen. 
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The tracking object first appears at a position specified in a two-word buffer 

whose address was supplied with the .TRACK request. As the tracking object 

moves to keep centered on the light pen, the new center position is returned 

to the buffer. A new set of X and Y values is returned for each light pen 
interrupt. 

The tracking object cannot be lost by moving it off the visible portion of the 
display CRT. When the edge flag is set, indicating a side of the tracking object 
is crossing the edge of the display area, the tracking object stops until moved 

toward the center. To remove the tracking object from the screen, repeat the 
.TRACK request without arguments. 

The . TRACK request may also include the address of a completion routine as 

the second argument. If a .TRACK completion routine is specified, the light 

pen interrupt handler passes control to the completion routine at interrupt 

level. The completion routine is called as a subroutine and the exit statement 

must be an RTS PC. The completion routine must also preserve any registers 
it may use. 

Macro Call: .TRACK baddr, croutine 

where: 

baddr is the address of the two-word buffer containing the X and Y 

position for the track object 

croutine is the address of the completion routine 

Errors: 

None. 

Example: 

See Section A.10. 

A.2.15 .UNLNK 

The .UNLNK request is used before exiting from a program. In the case where 
the scroller is present, .UNLNK breaks the link, established by .LNKRT, 
between the Display File Handler’s internal display file and the scroll file in 
the Display Monitor. The display processor is started cycling in the scroll text 
buffer, and no further graphics may be done until the link is established 
again. In the case where no scroller exists, the display processor is simply left 
stopped. 

Macro Call: .UNLNK 

Errors: 

No errors are returned. An internal link flag is checked to determine if 
the link exists. If it does not exist, the request is ignored. 
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A.3 Extended Display Instructions 

The Display File Handler offers the assembly language graphics programmer 

an extended display processor instruction set, implemented in software 

through the use of the Load Status Register A (LSRA) instruction. The ex- 

tended instruction set includes: subroutine call, subroutine return, display 

status return, display halt, and load name register. 

A.3.1 DJSR Subroutine Call Instruction 

The DJSR instruction (octal code is 173400) simulates a display subroutine 

call instruction by using the display stop instruction (LSRA instruction with 

interrupt bits set). The display stop interrupt handler interprets the non-zero 

word following the DJSR as the subroutine return address, and the second 

word following the DJSR as the address of the subroutine to be called. The 

instruction sequence is: 

DJSR 

Return address 

Subroutine address 

Example: 

To call a subroutine SQUARE: 

FOINT $FOSITION BEAM 
100 3AT (1007100) 
100 
TUSK $THEN CALL SUBROUTINE 
+4 
SQUARE #TO DRAW A SQUARE 
DRET 

) 

The use of the return address preceding the subroutine address offers 

several advantages. For example, the BASIC-11 graphics software uses 

the return address to branch around subpicture tag data stored follow- 

ing the subpicture address. This structure is described in Section A.5.3. 

In addition, a subroutine may be temporarily bypassed by replacing the 

DJSR code with a DJMP instruction, without the need to stop the 

display processor to make the by-pass. 

The address of the return address is stacked by the display stop inter- 

rupt handler on an internal subpicture stack. The stack depth is condi- 

tionalized and has a default depth of 10. If the stack bottom is reached, 

the display stop interrupt handler attempts to protect the system by 

rejecting additional subroutine calls. In that case, the portions of the 

display exceeding the legal stack depth will not be displayed. 

A.3.2 DRET Subroutine Return Instruction 

The DRET instruction provides the means for returning from a display file 

subroutine. It uses the same octal code as DJSR, but with a single argument 

of zero. The DRET instruction causes the display stop interrupt handler to 

pop its subpicture stack and fetch the subroutine return address. 
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Example: 

SQUARE 3 LONGYV 7TRAW A SQUARE 
LOO!INTX 
0 
O'INTX 
100 

LOO! INTX !MINUSX 
0 
O!LINTX 

100! MINUSX 

DRET ¥RETURN FROM SUBFICTURE 
0 

A.3.3. DSTAT Display Status Instruction 

The DSTAT instruction (octal code is 173420) uses the LSRA instruction to 
produce a display stop interrupt, causing the display stop interrupt handler to 
return display status data to a seven-word user status buffer. The status 
buffer must first have been set up with a .STAT macro call (if not, the 
DSTAT is ignored and the display is resumed). The first word of the buffer is 
set non-zero to indicate the transfer has taken place, and the DSTAT is 
replaced with a DNOP (display NOP). The first word is the buffer flag and 
the next six words contain name register contents, current subpicture tag, 
display program counter, display status register, display X register, and dis- 
play Y register. After transfer of status data, the display is resumed. 

A.3.4 DHALT Display Halt Instruction 

The DHALT instruction (octal code is 173500) operates similarly to the 
DSTAT instruction. The difference between the two instructions is that the 
DHALT instruction leaves the display processor stopped when exiting from 
the interrupt. A status data transfer takes place provided the buffer was 
initialized with a .STAT call. If not, the DHALT is ignored. 

Example: 

«STAT #SBUF SINIT BUFFER 
MOV #UHALTySTFLOC INSERT DHALT 
+ INSRT #0F ILE 7DISPLAY THE PICTURE 

1$? TST SRUF sDHALT PROCESSED? 
BEQ 1% *NO» WAIT 

SEUF 3 «BLKW 7 #STATUS BUFFER 
DFILE: POINT sFOSITION NEAR TOF OF 12" TUBE 

-WORD 50071350 
LONGYV 7URAW A LINE» MAYBE OVER EDGE 
«WORD 07400 #IF IT IS A 12" SCOPE. 

STPLOC!  DNOF #STATUS WILL BE RETURNED AT 
DRET #THIS POINT 
6) 

A.3.5 DNAME Load Name Register Instruction 

The Display File Handler provides a name register capability through the use 
of the display stop interrupt. When a DNAME instruction (octal code is 
173520) is encountered, a display stop interrupt is generated. The display stop 
handler stores the argument following the DNAME instruction in an internal 
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software register called the “name register.’”’ The current name register con- 

tents are returned whenever a DSTAT or DHALT is encountered, and more 

importantly, whenever a light pen interrupt occurs. The use of a “name” 

(with a valid range from 1 to 77777) enables the programmer to label each 

element of the display file with a unique name, permitting the easy identifica- 

tion of the particular display element selected by the light pen. 

The name register contents are stacked on a subpicture call and restored on 

return from the subpicture. 

Example: 

The SQUARE subroutine with “named”’ sides. 

SQUARE $ DNAME sNAME IS 
10 #10 
LONGYV s0RAW A SIDE 

1OO!INTX 

0 
DNAME *THIS SIDE IS NAMED 

11 y1i1 
O!INTX #STILL IS LONG VECTOR MODE 

100 
DNAME 
12 

LOO! INTX!MINUSX 

0 
DINAME 

13 
OLINTX 
100! MINUSX 
DRET sRETURN FROM SUBPICTURE 

0 

A.4 Using the Display File Handler 

Graphics programs which intend to use the Display File Handler for display 

processor management can be written in MACRO assembly language. The 

display code portions of the program may use the mnemonics described in 

Section A.7. Calls to the Handler should have the format described in 

Section A.6. 

The Display File Handler is supplied in two pieces, a file of MACRO defini- 

tions and a library containing the Display File Handler modules. 

MACRO Definition File: WTMAC.MAC 

Display File Handler: VTLIB.OBJ (consisting of:) 

VTBASE.OBJ 
VTCAL1.0BJ 
VTCAL2.0OBJ 
VTCAL3.OBJ 
VTCAL4.OBJ 
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A.4.1. Assembling Graphics Programs 

To assemble a graphics program using the display processor mnemonics or the 

Display Handler macro calls, the file VTMAC.MAC must be assembled with 

the program, and must precede the program in the assembler command 
string. 

Example: 

Assume PICTUR.MAC is a user graphics program to be assembled. An 

assembler command string would look like this: 

MACRO VTMAC+PICTUR/OBJECT 

A.4.2 Linking Graphics Programs 

Once assembled with VTMAC, the graphics program must be linked with the 

Display File Handler, which is supplied as a single concatenated object mod- 

ule, VTHDLR.OBJ. The Handler may optionally be built as a library, follow- 

ing the directions in A.8.5. The advantage of using the library when linking is 

that the Linker will select from the library only those modules actually used. 

Linking with VTHDLR.OB results in all modules being included in the link. 

To link a user program called PICTUR.OBJ using the concatenated object 

module supplied with RT-11: 

LINK PICTUR+VTHDLR 

To link a program called PICTUR.OBJ using the VTLIB library built by 

following the directions in A.8.5, be sure to use the Version 03 Linker: 

LINK PICTURyVTLIB 

VTLIB (Handler Modules): 

Module CSECT Contains Globals 

VTCALI $GT1 .CLEAR $VINIT 

START $VSTRT 

STOP $VSTOP 

INSRT $VNSRT 

.REMOV $VRMOV 

VTCAL2 $GT2 .BLANK $VBLNK 

.RESTR $VRSTR 

VTCAL3 $GT3 .LPEN $VLPEN 

.NAME $NAME 

STAT $VSTPM 

SYNC $SYNC 

.NOSYN $NOSYN 

.TRACK $VTRAK 

VTCAL4 $GT4 .LNKRT $VRTLK 

-UNLNK $VUNLK 

SCROL $VSCRL 

VTBASE SGTB Interrupt handlers SDFILE 
and internal 

display file 
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The file modules in VTHDLR can be used in three different ways. When space 

is not critical, the most straightforward way is to link VTHDLR directly with 

a display program. The following command is an example. 

LINK FPICTURsVTHDLR 

It is often necessary to conserve space, however, and selective loading of 

modules is possible by first creating an indexed object module library from 

VTHDLR and then by making global calls within the display program. The 

following command creates an indexed object module library. 

LIBRARY/CREATE VTLIB VTHIILR 

To further conserve space with overlays, it is also possible to extract individ- 

ual object modules from a library and create separate object module files. For 

example, to link a display program using overlays, the following statements 

are a typical sequence of creating, extracting and linking commands. (NOTE: 

the modules VTCAL1 and VTCAL2 must be in the same overlay if any global 

in either one is used.) 
¢ 

+ 

+LIBRARY/CREATE VTLIB VTHIILR 
¢ 

e 

+LIBRARY/EXTRACT VTLIB VTCAL1 

GLOBAL? #VSTRT !moves entire module with $VSTRT to VTCALIL 

GLOBAL? !Terminates Frometing seauence 

+LIBRARY/EXTRACT VTLIB VTCAL2 

GLOBAL? $VBLNK !Moves the entire module to VTCAL2 

GLOBAL? 
+LIBRARY/EXTRACT VTILIB VTCALS 

GLOBAL? $VLPEN !Moves the entire module 

GLOBAL? 

+LIBRARY/EXTRACT VTLIB VTCAL4 

GLOBAL? $VRTLK !Moves the entire module 

GLOBAL? 
»+LIBRARY/EXTRACT VTLIB VTBASE 

GLOBAL? $IFILE !Moves the entire module 

GLOBAL? 
¢ 

+ 

eLINK/PROMPT FPICTURsVTBASE 

KVTCAL1 »VICAL2 sVTCALS/O31 
KVTCAL4/021 
K// 

A.5 Display File Structure 

The Display File Handler supports a variety of display file structures, takes 

over the job of display processor management for the programmer, and may 

be used for both assembly language graphics programming and for systems 

program development. For example, the Handler supports the tagged subpic- 

ture file structure used by the BASIC-11 graphics software, as well as simple 

file structures. These are discussed in this section. 
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A.5.1 Subroutine Calls 

A subroutine call instruction, with the mnemonic DJSR, is implemented us- 

ing the display stop (DSTOP) instruction with an interrupt. The display stop 

interrupt routine in the Display File Handler simulates the DJSR instruction, 

and this allows great flexibility in choosing the characteristics of the DJSR 
instruction. 

The DJSR instruction stops the display processor and requests an interrupt. 

The DJSR instruction may be followed by two or more words, and in this 

implementation the exact number may be varied by the programmer at any © 

time. The basic subroutine call has this form: 

DJSR 

Return Address 

Subroutine Address 

In practice, simple calls to subroutines could look like: 

DISK 
»WORD +4 
»WORT SUB 

where SUB is the address of the subroutine. Control will return to the display 
instruction following the last word of the subroutine call. This structure per- 
mits a call to the subroutine to be easily by-passed without stopping the 
display processor, by replacing the DJSR with a display jump (DJMP) in- 
struction: 

DJIMF 
«WORD ++4 
»WORT SUB 

A more complex display file structure is possible if the return address is 
generalized: 

+DJISR 
»WORT NEXT 

»WORD SUB 

where NEXT is the generalized return address. This is equivalent to the 
sequence: 

DJISR 
sWORD «+4 

»WORD SUB 
DJIMP 
«WORD NEXT 

It is also possible to store non-graphic data such as tags and pointers in the 
subroutine call sequence, such as is done in the tagged subpicture display file 
structure of the BASIC-11 graphics software. This technique looks like: 

DJISR 
»WORT NEXT 
+WORD SUB 
DATA 

NEXT? . 
e 

* 

For simple applications where the flexibility of the DJSR instruction de- 
scribed above is not needed and the resultant overhead is not desired, the 
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Display File Handler (VTBASE.MAC and VTCALL.MAC) can be condition- 

ally re-assembled to produce a simple DJSR call. If NOTAG 1s defined during 

the assembly, the Handler will be configured to support this simple DJSR 

call: 

DSR 
/WORT SUB 

where SUB is the address of the subroutine. Defining NOTAG will eliminate 

the subpicture tag capability, and with it the tracking object, which uses the 

tag feature to identify itself to the light pen interrupt handler. 

Whatever the DJSR format used, all subroutines and the user main file must 

be terminated with a subroutine return instruction. This is implemented as a 

display stop instruction (given the mnemonic DRET) with an argument of 

zero. A subroutine then has the form: 

SUB: Display Code 
DRET 
+WORT O 

A.5.2 Main File/Subroutine Structure 

A common method of structuring display files is to have a main file which 

calls a series of display subroutines. Each subroutine will produce a picture 

element and may be called many times to build up a picture, producing 

economy of code. If the following macros are defined: 

»MACKO CALL <ARG> 

DJISR 
»WORTD «+4 
»WORTD ARG 
«ENDM 
+MACRO RETURN 

DRET 
«WORT 0 
+ENDIM 

then a main file/subroutine file structure would look like: 

sMAIN DISPLAY FILE 

5 

MAIN: Disrlay Code 

CALL SUEI sCALL SUBROUTINE 1 

liiselay Code 
CALL SUB2 sCALL SUBROUTINE 2 

‘ sETC 

RETURN 
a 
y 

sDISFLAY SUBROUTINES 

’ 

SUBIL1: Disrelay Code sSUBROUTINE 1 
RETURN 

; 
SURB23 Disrlay Cade *SUBROUTINE 2 

RETURN 

’ vETC. 

+ 

o 
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A.5.3 Basic-11 Graphic Software Subroutine Structure 

An example of another method of structuring display files is the tagged sub- 
picture structure used by BASIC-11 graphic software. The display file is 
divided into distinguishable elements called subpictures, each of which has its 
own unique tag. 

The subpicture is constructed as a subroutine call followed by the subroutine. 
It is essentially a merger of the main file/subroutine structure into an in-line 
sequence of calls and subroutines. As such, it facilitates the construction of 
display files in real time, one of the important advantages of BASIC-11 
graphic software. 

The following is an example of the subpicture structure. Each subpicture has 
a call to a subroutine with the return address set to be the address of the next 
subpicture. The subroutine called may either immediately follow the call, or 
may be a subroutine defined as part of a subpicture created earlier in the 
display file. This permits a subroutine to be used by several subpictures 
without duplication of code. Each subpicture has a tag to identify it, and it is 
this tag which is returned by the light pen interrupt routine. To facilitate 
finding subpictures in the display file, they are made into a linked list by 
inserting a forward pointer to the next tag. 

SUB1? DJISR sSTART OF SUBPICTURE 1 
+WORD SUB2 *NEXT SUBPICTURE 
»WORD SUR1+12 ¥JUMP TO THIS SUBFICTURE 
«WORD 1 *TAG = 1 
*WORD SUB2+6 *PFOINTER TO NEXT TAG 

*BODY OF SUBFICTURE 1 

DORET sRETURN FROM 
0 *SUBPICTURE 1 

SUB23 DJISR ISTART SUBFPICTURE 2 
»WORTD SUB3 *NEXT SUBPICTURE 
»WORT SUB2+12 ¥JUMP TO THIS SUBFICTURE 
+WORT 2 *TAG 2 
«WORT SUB3+46 sFTR TO NEXT TAG 

#BODY OF SUBFICTURE 2 

DRET *RETURN FROM 
*WORD 0 +SUBPICTURE 2 

SUBS 3 DISK #START SUBFICTURE 3 
«WORT SURB4 #NEXT SUBFICTURE 
«WORT SUBI+12 7COPY SUBFICTURE 1 

¥FOR THIS SUBFPICTURE 
»WORTD 3 *BUT TAG IT 3. 
«WORT SUB4+6 7FTR TO NEXT TAG 

SUB4 3 DJSR FSTART SUBFPICTURE 4 
+ 

+ 

+ 
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A.6 Summary of Graphics Macro Calls 

Mnemonic 

.BLANK 

.CLEAR 

AINSRT 

-LNKRT 

.LPEN 

.NAME 

.NOSYN 

-REMOV 

-RESTR 

SCROL 

Function 

Temporarily blanks 

a user display file. 

Initializes handler. 

Inserts a call to 

user display file 
in handler’s master 

display file. 

Sets up vectors and 
links display file 

handler to RT-11 

scroller. 

Sets up light pen 

status buffer. 

Sets up buffer to 
receive name 

register stack 

contents. 

Disables power line 
synchronization. 

Removes the call to 

a user display file. 

Unblanks the user 

display file. 

Adjusts monitor 

scroller parameters. 

MACRO Call 

(see Note 1) 

-BLANK faddr 

.CLEAR 

.INSRT faddr 

-LNKRT 

.LPEN baddr 

.NAME \baddr 

.NOSYN 

-REMOV faddr © 

-RESTR faddr 

SSCROL baddr 

Assembly Language 

Expansion 

(see Note 2) 

-GLOBL $VBLNK 

IF NB, faddr 

MOV faddr, ~100 

END 

.GLOBL $VINIT 
JSR °O7, $VINIT 

.GLOBL $VNSRT 

.IF NB, faddr 

MOV faddr, *“O0 

.ENDC 

JSR °O7, $VNSRT 

.GLOBL $VRTLK 
JSR °O7, $VRTLK 

.GLOBL SVLPEN 
IF NB, baddr 
MOV baddr, “O0 
.ENDC 
JSR °O7, $VLPEN 

.GLOBL $NAME 

.IF NB, baddr 
MOV .BEDDR, *00 
-ENDC 
JSR °O7, $NAME » P+ 

.GLOBL $NOSYN 
JSR °O7, $NOSYN 

.GLOBL $VRMOV 

IF NB, faddr 

MOV faddr, *O0 

.ENDC 

JSR “O07, SVRMOV 

.GLOBL $VRSTR 

IF NB, faddr 

MOV faddr, “O00 

ENDC 

JSR *O7, $VRSTR 

.GLOBL $VSCRL 

iF NB, baddr 

MOV baddr, *“O0 

-ENDC 

JSR *07, $VSCRL 
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Assembly Language 

MACRO Call Expansion 
Mnemonic Function (see Note 1) (see Note 2) 

START Starts the display. START -GLOBL $VSTRT 
JSR °O7, $VSTRT 

STAT Sets up status STAT baddr .GLOBL $VSTPM 
buffer. .F NB, baddr 

MOV baddr, *O0 

-ENDC 

JSR *O7, $VSTPM 

STOP Stops the display. STOP -.GLOBL $VSTOP 

JSR °O7, $VSTOP 

SYNC Enables power line SYNC -GLOBL $SYNC 

synchronization. JSR *O7, $SYNC 

.TRACK Enables the track .TRACK baddr, -GLOBL $VTRAK 

object. croutine IF NB, baddr 

MOV baddr, *O0 

.ENDC 

.F NB, croutine 

MOV croutine,— 

(“06) 
AFF 

CLR-(* 06) 

-ENDC 

-NARG T 

IF EQ, T 

CLR *0O0 

.ENDC 

JSR °O7, SVTRAK 

-UNLNK — Unlinks display .UUNLNK .GLOBL $VUNLK 

handler from RT-11 JSR *O7, SVUNLK 

if linked (otherwise 

leaves display stopped). 

NOTE 1 

baddr Address of data buffer. 

faddr Address of start of user display file. 

croutine Address of .TRACK completion routine. 

NOTE 2 

The lines preceded by a dot will not be assembled. 

The code they enclose may or may not be assembled 

depending on the conditionals. 
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A.7 Display Processor Mnemonics 

Mnemonic Value Function 

CHAR = 100000 Character Mode 

SHORTV = 104000 Short Vector Mode 

LONGV = 110000 Long Vector Mode 
POINT = 114000 Point Mode 

GRAPHX = 120000 Graphplot X Mode 

GRAPHY = 124000 Graphplot Y Mode 
RELATV = 130000 Relative Point Mode 

INTO = 2000 Intensity 0 (Dim) 

INT1 = 2200 Intensity 1 

INT2 = 2400 Intensity 2 

INTS3 = 2600 Intensity 3 

INT4 = 3000 Intensity 4 

INT5 = 3200 Intensity 5 

INT6 = 3400 Intensity 6 

INT7 = 3600 Intensity 7 (Bright) 

LPOFF = 100 Light Pen Off 

LPON = 140 Light Pen On 

BLKOFF = 20 Blink Off 

BLKON = 30 Blink On 

LINEO = 4 Solid Line 

LINE1 = i) Long Dash 

LINE2 = 6 Short Dash 

LINE3 = 7 Dot Dash 

DJIMP = 160000 Display Jump 

DNOP = 164000 Display No Operation 

STATSA = 170000 Load Status A 

Instruction 

LPLITE = 200 Light Pen Hit On 

LPDARK = 300 Light Pen Hit Off 

ITALO = 40 Italics Off 

ITAL1 = 60 Italics On 

SYNC = 4 Halt and Resume 

Synchronized 

STATSB = 174000 Load Status B 

Instruction 

INCR = 100 Graphplot Increment 

Vector/Point Mode 

INTX = 40000 Intensity Vector or 

Point 

MAXKX = 1777 Maximum X Component 
MAXY = 1377 Maximum Y Component 

MINUSX = 20000 Negative X Component 
MINUSY = 20000 Negative Y Component 
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Mnemonic Value Function 

Short Vector Mode 

SHIFTX = 200 

MAXSX = 17600 Maximum X Component 

MAXSY = 77 Maximum Y Component 

MISVX = 20000 Negative X Component 
MISVY = 100 Negative Y Component 

A.8 Assembly Instructions 

A.8.1 General Instructions 

All programs can be assembled in 16K, using RT-11 MACRO. All assemblies 

and all links should be error free. The following conventions are assumed: 

1. Default file types are not explicitly typed. These are .MAC for source files, 

.OBJ for assembler output, and .SAV for Linker output. 

2. The default device (DK) is used for all files in the example command 
strings. 

3. Listings and link maps are not generated in the example command 
strings. 

A.8.2 VTBASE 

To assemble VTBASE with RT-11 link-up capability. 

MACRO VTRASE 

A.8.3 VTCAL1 - VTCAL4 

To assemble the modules VTCALI through VTCAL4: 

MACRO VICAL1L»sVTICAL2*VTICAL3sVTCAL4 

A.8.4 VTHDLR 

To create the concatenated handler module: 

COPY/BINARY VTICAL1.OBJ»sVTCAL2.OBJ»VTCAL3.OBJ,— 
VTCAL4.OBJ»VTBASE.OBJ VTHIILR.OBJ 

A.8.5 Building VTLIB.OBJ 

To build the VTLIB library: 

LIBRARY/CREATE VTLIB VTHDLR 
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A.9 VTMAC 
«TITLE VTMAC 

THIS SOFTWARE IS FURNISHED UNIIER A LICENSE ANID MAY ONLY BE USED 
OR COPIED IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE. 

COPYRIGHT (C) 1978» DIGITAL EQUIPMENT CORPORATION. 

VTMAC IS A LIBRARY OF MACRO CALLS ANI) MNEMONIC DEFINITIIONS WHICH 
FROVIDE SUPPORT OF THE VTil DISPLAY PROCESSOR. THE MACROS PRODUCE 
CALLS TO THE VTil DEVICE SUPPORT PACKAGE» USING GLOBAL REFERENCES. S

r
 
>
 

“
E
h
 
>
 

“E
F 

“
E
P
 

“E
P 

R
E
 

$ MACRO TO GENERATE A MACRO WITH ZERO ARGUMENTS. 
«MACRO MACO NAME» CALL 

+MACRO NAME 
*GLOBL CALL 

JSR PC» CALL 

+ENDM 

+ENDIM 

¢ MACRO TO GENERATE A MACRO WITH ONE ARGUMENT 

+MACRO MACL NAME» CALL 
«MACRO NAME ARG 
+IF NBs ARG 
MOV ARG» 27°00 
*ENDC 
*GLOBL CALL 
JSR FC sCALL. 
+ ENIIM 

+ ENIIM 

} MACRO TO GENERATE A MACRO WITH TWO OFTIONAL ARGUMENTS 

»MACRO MAC2 NAME» CALL 

«MACRO NAME ARGIrARG2 
*GLOBL CALL 
»IF NBs ARGIL 

MOV ARG1»2°00 
*ENDC 
«IF NEBr ARG2 
MOV ARG2s- (SPF) 
+ IFF 
CLR ~ (SP) 
+NARG T 
IF EQrT 

CLR *%” 00 

eENDC 
*ENDC 
JSR PC sCALL 

«ENDM 
»ENDM 

$ MACRO LIBRARY FOR VT11; 

MACO “CLEARS <$VINIT= 
MACO = STOP »<$VSTOP> 
MACO <4STARTS 2 2 $VUSTRT = 

MACI “, INSRT>» <$VNSRT= 
MACI <.REMOU> » ¢SYRMOU> 
MAC 1 “. BLANK? » <$VBLNK= 

MACI “|, RESTR>»<$VURSTR= 

MAC eSTATS ry 2. $USTRM> 
MACI + LPEN> so $VUL PENS 
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MACI ««SCROL> 
MAC2 ie TRACKS 
MACO “a LNKRTS 

MACO 4 UNLNKS 

» MNEMONIC DEFINITIONS FOR THE 

DJIMF=160000 
DNOF=1464000 
DISR=173400 
DRET=173400 
DNAME=173520 

DSTAT=173420 

DHAL T=173500 

CHAR=100000 
SHORTV=104000 
LONGV=110000 

FOINT=114000 
GRAFHX=120000 
GRAPHY=124000 
RELATV=130000 

INTO=2000 
INT1=2200 
INT2=2400 
INT3=2600 
INT4=3000 
INTS=3200 
INT6=3400 
INT7=3600 

LPOFF=100 
LPON=140 
BLKOFF=20 

BLKON=30 
LINEO=4 
LINEI=5 

LINE2=6 
LINE3=7 

STATSA=170000 
LFLITE=200 
LFDARK=300 
ITALO=40 
ITAL1=60 
SYNC=4 

STATSER=174000 
INCR=100 
INTX=40000 

MAXX=1777 
MAXY=1377 

MINUSX=20000 
MINUS Y=20000 
MAXSX=17400 

MAXSY=77 
MISVX=20000 
MISVY=100 
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“<$VSCRL> 
=$VUTRARS 
“$VURTLE& 

“$VUNLK= i
 i
 

i
 

I 

VT11 DISFLAY FROCESSOR 

sDISFLAY JUMP 
sDISFLAY NOF 
IDISPLAY SUBROUTINE CALL 
*UISFLAY SUBROUTINE RETURN 
ISET NAME REGISTER 

*RETURN STATUS DATA 

§STOF DISPLAY AND RETURN STATUS DATA 

sCHARACTER MODE 
¥SHORT VECTOR MODE 
*LONG VECTOR MODE 

sFOINT MODE 
sGRAFH X MODE 
*>GRAFH Y MODE 

sRELATIVE VECTOR MODE 

sINTENSITY 0 

+L IGHT 
#LIGHT 
*BLINK 

*BLINK ON 
*SOLID LINE 
sLONG DASH 

*SHORT DASH 
7DOT DASH 

PEN OFF 
PEN ON 
OFF 

s;LOAD STATUS REG A 

yINTENSIFY ON LFEN HIT 
#DON’T INTENSIFY 
sITALICS OFF 
¥ITALICS ON 
#FOWER LINE SYNC 

>LOAL STATUS REG B 
7GRAPH PLOT INCREM 
sINTENSIFY VECTOR OR FOINT 

#MAXIMUM X INCR. = LONGY 
#MAXIMUM Y INCR. = LONGYV 

*NEGATIVE X INCREMENT 
PNEGATIVE Y INCREMENT 

~ aT 
we 

+MAXIMUM X INCR., = SHORTY 

#MAXIMUM Y INCR. = SHORTY 
*NEGATIVE X INCR. = SHORTY 
*NEGATIVE Y INCR. = SHORTY
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Appendix B 

System 

OT
 

ee
 

ee
 

ee
 

e
T
 

Macro Library 

This appendix contains the listing of the system macro library (SYS- 

MAC.SML) for Version 4 of RT-11. This library is stored on the system 

device. It is used by MACRO when expanding the programmed requests and 

calling the subroutines that are described in Chapter 2. 

SYSMAC.MAC - SYSTEM MACRO LIBRARY 

RT-11 VO4,.00 

COPYRIGHT (c) 1979» 1980 BY 

DIGITAL EQUIPMENT CORFORATIONs MAYNARD: MASS. 

THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED 

ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE 

INCLUSION OF THE ABOVE COFYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER 

COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY 

OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY 

TRANSFERRED, 

THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE 

AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIFMENT 

CORPORATION, 

WIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS 

SOFTWARE ON EQUIFMNENT WHICH IS NOT SUPFLIED BY DIGITAL. 

+MACRO ..V1.. 

»MCALL eee ChOe ee CHin ee eCM29 00 s0N3 7. es OM4e ee CMSs 2 OMS 

oo VI=1 

«END 

+MACRO ..V2e.- 

«MCCALL wee OMe ee CML eo oe CMS 2 ee OM S90 CM 4 7 OMS.» OMG 

oe eViBeZ, 

+ ENIM 

«MACRO «MACS 
~MCALL oases. -OM1s..-0M22~..-.0ME2 2CM4s 22 ChSe.. CM4 

2+ eV1l=3, 

»ENTIM 

»+MACRO ..-CMO STARG 

»IF B <STARG> 
CLR —-€G.) 

sIFF 

»IF IDN <STARG> + #0 

CLR ~(6.) 

7 TFF 
MOY STARGs-(6.) 

»ENDC 
*ENDC 

»ENDM



*MACRO ..,.CM1 AREA IC»CHAN» FLAG 
++ CMS <AREA> 

+++ V2=0 

*IF B <FLAG> 

+ITIF & <AREASy .,.V2=1 
+ IFF 
eITIF DIF <FLAG? SET, ...V2=1 
ENC 

+IF NE ..4.V2 

+IF IDN <CHAN> »<#0> 

CLRE (Q) 
+ IFF 
+IF NE <CHAN> 

MOVE CHAN? (0) 
»ENDC 

*ENDC 

+ IFF 

+IF B <CHAN> 

MOVE #IC91(0) 
+IFF 

*NTYPE ..+V¥2sCHAN 
*IF EG ...V¥2-"027 

MOY CHAN+<IC%70400>>2 (0) 
+ilFF 

MOV #ICK"04002 (0) 

MOVE CHAN» (0) 
»ENDC 
+ENDC 

»~ENDC 

»ENDM 

*MACRO ...CM2 AKG, OFFSE+INS+CSET, BE 
+IF B <ARG> 
2IF NE <CSET> 

«IF NE oe eV1I-3, 

CLR’RBR OFFSE (0) 
»ENIIC 

»ENDC 

+ IFF 

+IF IDN <ARG>»#0 

CLR’BR OFFSE(0) 
+ IFF 

MOV’BR ARG,rOFFSE(O) 
»*ENDC 

»ENDC 

»IF NE <INS> 

ENT “0375 
»ENDC 
+ENDM 

MACRO .,..CM3 CHAN? IC 
IF B <CHAN> 

MOY #10%"04007%0 
JIFF 
*NTYPE .«4+V2sCHAN 
»IF E@ +o +V2-"O27 

MOV CHAN+<IC%"0400>»%0 
+ IFF 

MOY #IC%"04007%0 

BISB CHAN? %0 
eENDC 
»ENDC 

EMT “0374 
»ENDM 

«MACRO ...CM4 AREA» CHAN» BUF »WONTs BLK es CRIN> IC» CODE 
ee eChl <AREA>s<IC>»<CHAN>» <CODE> 

+++Ch2 <BLK>s2, 

oe CM2 <BUF> +4, 

oe eo CM2 <WONT> 56, 
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++ +CM2 <CRIND> 2G.9X 

+ENDK 

»MACRO .+-CM5 SRC» BB 

»IF NE <SRC> 
»IF DIF <SRC>*RO 

MOV‘BB SRC+%0 

»ENDC 
eENDC 
»ENDM 

+MACRO .+.CM6 AREA? IC»sCHANr FLAG 

o+eCM5 <AREAS 
«IF B <FLAG> 

MOV #ICk"O400+CHAN:? (0) 

»ENDC 
e IFF 
+IF IDN <FLAG>sSET 

MOV #ICK°O400+CHANs (0) 

»ENDC 
«ENDC 
»ENDM 

«MACRO .CDFN AREAS ADDR» NUM» CODE 

»IF NEF «+-V1 

»-MCALL .MACS 

»MACS 

+ENDC 
+e CM& AREAS 213.202 <CODE> 

«+ eCM2 SADIRG s2. 

o«+Ch2 NUM 2 409 X 

»ENTIM 

«MACRO .CHAIN 
MOV #8.*°040092%0 
EMT “O374 

«ENDM 

»MACRO .CHCOP AREA: CHAN» OCHAN? JOBBLK > CODE 

«IF NDF «Vi 
»MCALL «MACS 
»MACS 
»ENDC 

e2eCM1 <AREAD>*s11.*<CHAN>» <CODE> 

> ++ CM2 SOCHAN? 22, 

»IF NE <JOBBLK> 
+++ CM2 <JOBBLK> +4.9X 

 lFF 
+ 6+ CM2 #074.9X 

sENDC 3NB <JOBBLK> 
»ENDM 

«MACRO .CLOSE CHAN 
+IF NDF .+eVl 
»MCALL .NACS 

+ MACS 
»ENDC 
IF EQ eaeV1-1 

EMT “OQ<160+CHAN> 
-IFF 
oo eC <CHAN> +6. 

»ENDC 
»ENDM 

+mACRO .CNTXS AREAsABLRs CODE 
»IF NDF «+ V1 
»MCALL .MACS 
«MACS 
eENDC 
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see OMG “AREAS? 27.907 <CODE> 
oes ChM2 ADDR +2, 5X 
»ENIM 

*+MACRO .CMKT AREA: IDs TIME, CODE 
+IF NDOF ..,.V4 

*MCALL .MACS 
+MACS 
»ENDC 

see CM6 = <AREA> 219.909 <CODE> 
++ +Ch2 SI0>s2, 

seeCM2  <TIME>9 4. 9X9X 
»ENIM 

+MACKO .CRAW AREA ADURs CODE 
+IF NDOF ...V1 

*MCALL «MACS 
+MACS 

»ENDC 

+e+CM& “AREAS 2 30.92. % <CODE> 
1e+2CM2 <ADDR> + 2,9X 
+ENDM 

+MACKO .CRRG AREA ADDR, COME 
-IF NDIF ...Vi 
+MCALL «MACS 
»MACS 
*ENTC 
»¢sCM6 <AREAY? 30.902 <CODE> 
e+e CM2 <ADDRE +2. 9X 
»ENDM 

*MACRO .CSIGE DEVSFC»sDEFEXT»CSTRNG+LINBUF 
eIF NOF ...V1 
*MCALL .MACS 
+MACS 
»ENDC 

eIF NE <LINEUF> 
+++CNO <LINBUF> 

+NTYPE «..V2*DEVSPC 
+IF EQ +2+V¥2~"O27 

1oe+CMO 3 <DEVSPC’4i> 
oIFF 

1+ CMO <DEVSPC> 
INC (6.) 

*ENTC 
oIFF 
+60 CMO <DEVSFC> 
*ENDC 
oe CMO <TEFEXT> 
+o + CMO <CSTRNG> 

EMT “0344 
»ENDM 

+MACRO .CSISP OUTSPC» DEFEXT»CSTRNGsLINBUF 
+IF NDF ...Vi 
*+MCALL .MACS 
»*MACS 
+ENDC 
»IF NE <LINBUF> 
oee CMO <LINBUF> 
oNTYPE ...V22/O0UTSPC 
»IF EQ ...V2-"027 
«++CMO <OUTSFPC’+1> 
/IFF 
+++CMO <OUTSPC> 

INC (64) 
-ENDC 
-IFF 
#+eCMO 8 <OUTSPC> 
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»ENDC 
e+ + CMO 
2+ 20M0 

«END 

+MACKO 
oIF NDOF 
»MCALL 
eMACS 
»ENDC 
oo eChl 
7+ CM2 
»ENDM 

+MACRO 

»ENTM 

+MACKO 

+ENDM 

sHACKS 
-IF NDF 
»MCALL 
»HACS 
/ENDIC 
.IF EQ 
2+ eo CMS 

JIFF 
+4 ¢ CMS 

<DEFEXT> 

<CSTRNG> 

EMT “0345 

«CSTAT AREA, CHANS ADDR» COLE 

eo Vi 

»MACS 

<AREA>»s23,*<CHAN>» <CODE> 

“ADDR? 22.9% 

»CTIMI TBR 
JSR Z52,@S$TIMIT 

+-WORD TBK-. 

«WORD 1 

sDATE 

MOV #10.%*70400770 

EMT “Q374 

sGELET AREA; CHAN: DBLK >» SEQNUM; CODE 

oo eV 

+MACS 

aoa V1-1 

<CHAN> 

EMT “O<AREA> 

<AREA> 

-IF IDN <CHAN>1#0 

sIFF 

eee V¥2=0 

CLR 

»IF B <CODE> 
»IIF B <AREA>» 
oIFF 

(0) 

ee e¢V2=1 

eIIF DIF <CODE>*SET» ...V2=1 
»ENDC 
IF NE oe 0 V2 

»IF NB <CHAN> 

eENDC 
oIFF 

MOVB 

+IF B <CHAN> 

»IFF 
eNTYFE 
-IF EQ 

+ IFF 

»ENDC 
*ENDC 
~ENDC 
*ENDC 
+ »+CM2 

»+ + CM2 
*ERNDC 
+ENDM 

«MACRO 
»IF NOF 

CLRB 

CHAN»: (0) 

1¢0) 

o+2¥22CHAN 

eee V2~-7027 

NOV 

CLR 
MOVE 

CHAN? (0) 

(0) 
CHAN? (0) 

“DBLK? 292. 
<SEQNUM> 9 4.9X9X 

eDEVIC 
aoe VI 

AREAsADDIReLINK sy CODE 
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»*MCALL «MACS 
»MACS 
»ENDC 
+IF & LINK 
ooeCM& <AREA>212.20* <CODE> 
»IFF 
see CNG = <AREA> 12. %1<CODE> 
»ENTC 

eee CM2 <SAUDRe 22, 9X 
+ENDM 

«MACRO ,DRAST NAME» PRI» ABT 
*+GLOBL $INFTR 
+IF B ZARTS 

RTS “7 
7 IFF 

BR ART 
»ENDC 
NAME‘INT?? JSR “ZS*s@SINFTR 

»WORTD “C“APRIK°O40>&°0340 
»ENDM 

»*MACKO .DRBEG NAMES VEC sDSIZsDSTSsVTEL 
»ASECT 

—_ 
» = &2 

»GLOBL NAME’END» NAME’ INT 
+WORT “NAME “END-NAME’STRT> 

eIF & “DSIZ> 
«WORD NAME ‘DSIZE 

+IFF 
»WORT DSIZ 

eENDC 
+IF & SDSTS> 

*WORD NAME ‘STS 
.ITFF 

»WORTD nsTs 
+ENDC . 

+WORD ERL$G+<MMNGSTK2>4<TIMSITK4> 
» = 176 

+IIF DF NAME’SCSRer WORD NAME ’$CSR 

*PSECT NAME’DVR 

NAME ’STRT?3 
*IF NE VTBL 
*GLORL VTBL 

»WORD <VTBL-.>/2. -1 + 70100000 
-IFF 
.IF NB <VEC> 
»TIF NE VEC83 ERROR VEC #ODD OR ILLEGAL VECTOR SPECIFIED 

“WORD VEC8“C3 
/IFF 
«IF DF NAME‘’SVTB 
»GLOBL WNAME‘’SVTB 

»WORD “NAME ‘SVTB-.>/2. ~1 + 70100000 
+ TFF 
+TIF NE NAME ’SVECE3 *ERROR WNAME’SVEC #0DD OR ILLEGAL VECTOR SPECIFIED 

»WORD NAME‘ SVEC&“C3 
+ENDC 
+ENDC 
»ENDC 

»WORD NAME‘ INT-.»7"0340 
NAME ’SYS?3 
NAME ’LGES 3 «WORD 0 
NAME ‘CQE?3 »WORD 0 
*ENDM 

*MACRO .DRRBOT NAME ENTRY? READ 
»-DREND NAME 

+TIF NOF TPS: TPS=177564 
eITIF NDF TPB: TPB=177566 
LF=12



CR=15 

BSBOOT=1000 
BSDEVN=4716 

RSLEVYU=4722 

BSREAD=4730 

»IF EQ MMGS$T 

RSDNAM="R ’ NAME 

+ ITFF 

RS DUNAMN="R ‘NAME’ X 

eENTIC 
»ASECT 
=62 

+WORD NAME ‘BOOT » NAME’ BENII-NAME ’ BOOT» READ-NAME ’ BOOT 

«-PSECT NAME’ BOOT 
REA RET? mmre ene NAKE’ BOOT? 2NOP 

BR ENTRY 
»ENDM 

.MACRO .DRDEF  NAME*sCODE,STAT»SIZEsCSR» VEC 
SMCALL .DRAST,.DRBEG» .DRBOT, .DREND, .DRFIN? .DRSET» .DRUTBs FORK» .GELDF 
-LIF NEF TIM$IT» TIM$IT=0 
»LIF NE TIM$ITy TIM$IT=1 
.LIF NDF MMG$T» MMGST=0 
-TIF NE MMG$T, MMG$T=1 
,TIF NDF ERL$G> ERL$G=0 
,IIF NE ERL$G, ERL$G=1 
LIF NE TIM$IT, «MCALL .TINIO».CTIMI 
»QELDF 
HDERRS=1 
EOF $=20000 
SPFUN$=2000 
HNDLR$=4000 
SPECL$=10000 
WONLY$=20000 
RONLY$=40000 
FILST$=100000 
NAME ‘DSIZ=SIZE 
NAME’ $COD=CODE 
NAME “STS=<CODE> !<STAT> 
, LIF NDF NAME’$CSR» NAME’ $CSR=CSR 
,IIF NDF NAME‘SVECr NAME’ $VEC=VEC 
-GLOBL NAME’ $CSR» NAME’ $VEC 
-ENDM 

+MACRO .DREND NAME 
»-PSECT NAME’DYR 
»IIF NDF NAME’S$END»s NAME’ SEND? 
-IF EQ .-NAME’ SEND 
NAME ‘SENDS 3 
«IF NE MMG$T 
SRLPTRIS .WORD 
$MPPTRi: .WORD 
$GTBYT?: .WORD 
$PTBYT?? .WORD 
$PTWRD?$ .WORD 
»ENDC 
-IF NE ERLSG 
$ELPTR?$i .WORD O 
«ENDC 
-IF NE TIMSIT 
$TIMIT?: .WORD 0 

eENDC 
$INFTRi$ .WORD O 
$FKPTRii .WORD 0 
»-GLOBL NAME‘STRT 
NAME’END == , 
oIFF 
-FSECT NAME’ BOOT 

e
o
o
c
o
 6
 

»IIF LT <NAME’BROOT-.+664>r «ERROR sPRIMARY BOOT TOO LARGE 
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. = NAME ’ROOT+464 
BIOERR? JSR Ri»REFORT 

*WORD IOQERR-NAME’ BOOT 

REFORT: MOV #BOOTF-NAME’ BROOT?RO 
JSR Ri,sREP 
MOV CRid+2RO 

ASR R1i,REF 
MOV #CRLFLF-NAME ’BOOTsRO 
JSR RisREPF 
RESET 

HALT 
BR +72 

REFOR: MOVE (RO) +,@4TFE 
REF? TSTB G#TFS 

BFL REF 
TSTE ERO 
BNE REPOR 
RTS Ri 

BOOTF? *ASCIZ <CRE<LF>"*?PBOOT-U-*<200> 
CRLFLF: .ASCIZ <CRDO<LFD<LF> 

IOERR: eASCIZ ‘1/0 error'* 
«EVEN 

NAME ‘RENT? ? 
+ENDC 
»ENDM 

»MACRO .DRFIN NAME 
+GLOBL NAME‘COQE 

MOV 47 9%4 

Anh #NAME’CQE-.7%4 

MOV @#°054545 

JMF @°0270(5) 

»ENDM 

»MACRO .DRSET OPTION» VAL »RTN> MODE 
»ASECT 
eIF LT .-400 

«=400 

+ IFF 

s=,-2 

»ENDC 
VAL 

+o+V¥2z=, 

*RADSO NOPTIONN 

e=ee  V244 

+BYTE <RTN-400>/2 
oe +V¥2=0 

+IRF X»<MODE> 

oIF IDN <X>9<NUM> 

oe e+ V2=...¥21100 

© IFF 

+IF IDN <X>s<nO> 

oe eV¥2=,42V21200 

»IFF 

IF IDN <X>s<OCT> 

+e oV2=,.26V2!1140 

»IFF 

*ERROR #ILLEGAL PARAMETER X 

»ENDC 

»ENDC 

»ENDC 

»ENDR 

+BYTE oe eV2 
»WORD 0 

»ENDM 

*MACRO .DRVTB NAME» VECs INToFS=0 
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+IF NB NAME 

NAME S$UTR?? 

+ IFF 

+2472 

»-ENDC 
+WORD VECE"C3:sINT-~.«2340!/FS90 

»ENDM 

»MACRG .DSTAT RETSFECs NAM 
+IF NDF ...Vi1 
«MCALL «MACS 
«MACS 
*ENDC 
+¢+¢CMS  <TINAM> 
oe eCMO 3 <RETSPC> 

EMT “0342 
+ENDM 

+MACRO .ELAW AREA, ADDR» COLE 

«IF NDF ..+Vi 
»MCALL .MACS 

«MACS 

eENTIC 

oe eOM& <AREAD>S 30.93. <CODE> 

2e6+CM2 <ADDR>?2.9X 
maa 

+ENDM 

+MACRO .ELRG AREA ADDRe CODE 
+IF NDF +«.+V1 
+HCALL .MACS 

»MACS 
eENDC 
0+eCM6 <AREA>s30.21%<CODE> 
oe + CH2 <ADDR> 22. 2K 

»ENDM 

»+MACRO ENTER AREAs CHAN; DBLK»LEN» SEQNUM,? CODE 

eIF NDF ..-V1 
»MCALL .MACS 
»MACS 
+ENDC 
IF EQ oo eVi-t 

+o e6CMS <CHAN> 
+++ CMO <DBLK> 

EMT “O<40+AREA> 

+ IFF 
eo eCMl <AREA>?2.2<CHAN>» <CODE> 
oeeCM2 <DBLK>e2. 
oo + CM2 <LEN>24.79X 

+++ CQM2 <SEQNUM> 96. 9X9X 
»ENDC 
»ENDM 

»MACRO .EXIT 
EMT “0350 meio & 

»ENDM 

»+MACRO .FETCH ADDR, DNAM 

IF NDF ...V1 
+MCALL «MACS 

+MACS 

»ENDC 
oe CHS <DNAM> 

++eCMO <ADDR> 

EMT “0343 

e ENTN 

«MACRO . FORK FKBLK 
JSR 25° @SFKPTR 
+ WORD FKBLK - . 
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+ENDM 

*MACRO .GMCX AREA ADDR» CODE 
+IF NDF ...V1 
*MCALL .MACS 

eMACS 

eENDC 

+66CM6 <AREA>?30.96.*°<CODE> 

»++C0Qh2 <ADDR> 22.9X 

»ENIM 

«MACRO .GTIM AREA ADDR CODE 

oIF NDF ...Vi 

»MCALL .MACS 

»MACS 
»ENDC 

eee CM& <AREA>217.70* <CODE> 
20+ Ch2 SADDR> 22.7X 

+ENDM 

*MACRO .GTJB AREAsADDR»s JOBBLK» CODE 
*IF NDF ...V1 
»MCALL .MACS 
+MACS 
+ENDC 
000CM& <AREA>216.2*12<CODE> 
e+ eCQM2 <ADDR> 22. 
eIF NB <JOBBLK> 
»IF IDN <JOBBLK>»<ME> 
+++ CMh2 F~-134.9% 

oIFF 
eoeCh2 <JOBBLK>: 4. 9X 

*ENDC $IDN <JOBBLK>»<ME> 
eIFF 
+o +CM2 $#-394.9X 

*ENDC #NB <JOBBLK> 
+ENDM 

+MACRO .GTLIN LINBUF » PROMFT 
eIF NDF ..-V1 
»*MCALL .MACS 
»MACS 

*ENDC 

«+ eCMO <LINBUF> 

e+e CMO Fi 

++ «CMO <PROMF T > 

CLR -(6.) 

ENT “0345 
»ENDM 

»MACKO ,GYVAL AREA, OFFSE, CODE 
oIF NEF 42.V1 
«MCCALL .MACS 

»MACS 

«ENDC 
++sCM& <“AREA>?28,+*0s<CODE> 

+++CM? “OFFSE>s2.9X 

+ENDM 

*+MACRO HERR 

MOV #5.%°0400740 
EMT “0374 

eENDM 

»MACRO .HRESE 
EMT “0357 

+ENDM 

*MACKO .INTEN FRIOsFIC 
eIF B FIC 
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ISK 3+9@8@°O54 
-IFF 

MOV @F°0S4:-(6.> 
JSR oer OCS. d+ 

eENDES . 
»WORT “CAPRIOKS2. 238224, 

+ENTIM 

»*MACRO «LOCK 
EMT “0346 

»ENDIIM 

*MACKO .LOOKU AREA» CHANSTBLKySEQNUM: CODE 
+IF NIF «V1 
*HCALL .HACS 
»MACS 
eENDIC 
IF EQ oo eVi-l 

oo + CMS <CHAN> 

EMT “OL 20+AREA> 

eIWEM1 <AREA>s1*<CHAN>» <CODE> 
+++ OM? <DBLK> +2. 

e+e CM2 <SEQNUM? +4. 9X9X 
»ENDC 
»ENDM 

*MACRKO MAP AREA, ADDR» CODE 
*IF NDF ...V1 
*MCALL .MACS 
»MACS 
eENDC 
oe eCM6 = <AREAD 230.24. 2 <CODE> 
eee CM2 LADTIRG 2. 9X 
»ENDM 

»>MACRO .MTATC AREASADIReUNTITs COTE 

IF NDF .«.Vi 

»>MCALL .MACS 

+MACS 
»ENDC 

e+ CMG <AREA? 2 31.95. <CODE> 

oes Ch2 “ADDR? 52. 

eee C2 “UNITE 2 442X998 

»ENDIM 

»+MACRKO .MTOTC AREA: UNIT» CODE 

«IF NOF .+-Vi 

*MCALL .MACS 

»MACS 

»ENDC 

1 ee iG HARE A> St.26. 9c COME> 

1+ + CM2 “UNIT + 449X 

+ENTIM 

*+MACRO .MTFRN AREAsATDReUNITs COLE 

oIF NEF «6 eV 

*MCALL .MACS 

«MACS 

*ENDIC 

+s Chd AREA 31.97. CODE> 

+e CM2 ADNKy2. 

eos CM2 <UNITE 4.9 Xoo B 

»ENIM 

*MACRO .MFFS ALT 
MOV CF US41-064) 
ant #°03629(6,) 
JSR 7e9 Od, d+ 

eIIF NE <ADDR> MOVE (6.)+, ADDR 
»ENDM 
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»>MACKO .MTRCT AREA» UNIT, CODE 
*IF NDOF 4.4.1 

+MCALL «MACS 

*MACS 
*ENDC 

a+ Chd SAREA>:s31.94.*<CODE> 

+6e0CM2 <UNIT? 94. 5X 
ENT 

»*MACRKO .MRKT AREA TIMEsCRINe ID, COLE 
oIF NIF ...V1 

»*MCALL .MACTS 

»MACS 
»ENDC 

o++CM6 <AREA>?18.50/<CODE> 
e+ 6 CM2 STIME> 2, 

++i CM2 <CRINGs 4, 

oe 0 CM2 CIDE hex 

»ENDM 

*MACRO .MTGET AREA, ADDR» UNIT» CONE 

+IF NDF .,.V1 

»~MCALL «MACS 

*MACS 

sENDC 
oe CMS AREA?31.91*<CODE> 

oo CM2 ADURs2, 

eee CM2 <UNIT>S 9 4.9X9 9B 
»ENDM 

+MACRO .MTPS ALDOR 
+ITIF NB <ADDR> CLR ~(€6.) 
+IIF NB <ADDR> MOVE ADDR: (6.) 

MoV @#°054»-¢(6.) 
ADD #°03607(6,) 
JSR 769806. d+ 

»ENDM 

«MACRO .MTSET AREAsADDReUNITs CODE 

IF NDF ...Vi 

»MCALL .MACS 

+MACS 

»ENDC 

+o++CM& AREA? 31.°0° <CODE> 

+ e«Ch2 ADDR:2. 

eee CM2 <UNIT> 2 4.9Xr7B 
+ENDM 

»MACKO .MTIN AREASALDDR»UNIT+ CHRCNT: COLE 
oIF NDF «+-V1 
*MCALL .MACS 
»MACS 
»ENDC 

+e+CM& AREA31.92.5+<CODE> 
+++ CM2 ADDUR»2, 

++ +CM2 SUNIT> 24.9998 

oo 2CM2 <CHRCNT> +5. 2X99B 
«ENDM 

+MACRO .MTOUT AREAsADDRs UNIT» CHRCNT COLE 
+IF NDF ..V1 
+MCALL «MACS 
»MACS 
*ENDC 
Pores 4 y0-) AREA, 31,.°3.+<CODE> 

»+-CM2 ADDR, 2, 

#6e0OM2 <CUNIT> 34.9978 
oeeOM2 <CHRONTO 9S. #X95B 
+ENDM 
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+MACRO .MTSTA AREAS ALDURs CODE 
IF NDF 4+.¥V1 
sMCALL .MACS 
*MACS 
»ENDC 
e++CM& AREAs31.°8.»<CODE> 
»+ CM2 ADDRs2,. 

+2 +Ch2 #024.9%X 

+ENDM 

*MACRO .MWAIT 
MOV #9.°04009%0 
EMT “0374 

»ENDM 

+MACRO «PRINT ALLIR 

oIF NB <ADDR> 
oIF DIF <ADDR>»RKO 

MOV ADDR: 20 

»ENDC 
«ENDC 

EMT “0351 
eENDM 

»MACRO .PROTE AREA ADIRs COLE 

IF NDF .«4-Vi1 

+MCALL .MACS 

+MACS 

»ENDC 

o2eChM& 9 <AREAS? 25.9072 COKE> 
++ -CM2 SADR 22. 9X 

+ENDM 

»-MACRO .FURGE CHAN 

+IF NDF .4+Vi 

+MCALL .MACS 

»MACS 

»ENDC 

Pores Oa “CHAN? +3. 

ENT 

+MACKO . QELDF 
Q.,LINK=0 
Q,CSW=2, 

Q.WCNT="O12 
Q.COMF="014 
+ IRF Xy<LINKyCSWsBLKNe FUNC» JNUMS UNIT os RUFF eWONT » COMP 

Q$/X=Q./X-4 
-ENDR 
-IF EQ MMGST 
Q.ELGH="016 
eo IFF 
Q.PAR="016 
Q$PAR="O12 
Q.,ELGH="024 
»ENDC 
oENTIM 

»MACRO .QSET 
.IF NDF ...V1 
»MCALL .MACS 

ADDR,» LEN 

++ CHS “LEN 

oeeCMO 3 <ADDR> 
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EMT “0353 

»ENDM 

*MACRO .RCTRL 

EMT “0355 
»ENDM 

»MACRO .RCVE AREAs BUF sWCNT>CRIN=#1,CODE 
IF NDF ...V1 
»MCALL .MACS 
»MACS 
»ENDC 
+IIF IDN <CODE>»NOSETs ...CM4 <AREA>s + <BUF>s<WCNT> ss <CRIN D9 22.9 <CODE> 
+IIF DIF <CODE>»NOSET, ...CM4 <AREA>?$0,<BUF >» <WONT> + es SCORING s 22.2 <CODE> 
eENDM 

»MACKO .RCVDC AREA» BUF »sWONTsCRIN> CODE 
oIF NOF .++¥1 

»*MCALL «MACS 

+MACS 

eENDC 

eITIF IDN <CODE>*NOSET? ...0M4 <AREA>s + <BUF>» <WONT>s es <CRING? 22,22 CODED 
»IIF DIF <CODE> sNOSETs ...CM4 <AREA>s #0.<BUF >» <WCNT2 2 CRINGE 2 2269 SCODE> 
»ENTM 

*MACRO .RCVEW AREA» RUF sWCNT se CRIN=#0-CODE 
IF NDF .4-V1 

»MCALL «MACS 

«MACS 
»ENDC 

+IIF IDN <CODE>sNOSET: ...CM4 <AREA*s » SBUF>s <WCNT> 9 + SCRING 22,9 <CODE> 
»TIF DIF <CODE> »NOSETs «.+CM4 <AREA>) #02<BUF> ys <CWCNT3 9 9 SCRTING 2 22, 92 CODE? 
»ENDM 

»MACRO .RDBEK RGSIZ 

*+MCALL .ROBDF 

»ROBDF 

+WORT 

«WORD RGSIZ 

»> WORT 
»>ENDM 

MACRO .ROBDF 

R.GIn = 
R.-GSIZ =2, 

R.GSTS =4,. 

R.GLGH =h, 

RS.CRR =70100000 
RS,UNM =7040000 

RS.NAL =7020000 
»ENTM 

*MACRO .REAL AREArCHAN? BUF yWONTs BLK e CRIN=#1 5 COLE 
»-IF NOF 4..V1 

»*MCALL «MACS 

+MACS 

»ENDC 

+ IF EQ a Vi-1 

oe (CMS <WCNT> 

+++CMO #1 

++ «CMO BUF: 

+eefhO CHAN? 

ENT “OQ 200tTAREA> 
» IFF 

160 CM4 AREA?» CCHAN? » CRUP > eS WONT> eS BLK os SCRTING 8. SCODE? 
»~ENDC 

»ENDM 

»*MACRO .REALC AREA» CHAN» BUF» WCONT+CRTNs BLKs CODE 
©IF NOF ...V1 
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*MCALL 
«MACS 
eENDC 
oIF EQ 
1 o CMS 
e+ CMO 
+++ CMO 

+o+CMO 

eIFF 
oo + CM4 

»ENDC 
»ENDM 

»MACRO 
oIF NDF 
*MCALL 
*MACS 
eENDC 
+IF EQ 
oe (OMS 
Paras O54 10) 
e+ e CMO 
#21 CMO 

Te 
a4 

oa Ch4 

»ENTC 
+» ENTIM 

+MACRKO 
eENDIM 

»>MACKO 
»IF NIIF 
*MCALL 
»MACS 
*ENDC 
os Ch 

ee CMO 

eENDM 

+MACRO 

»IF NDF 
*MCALL 
»+MACS 
eENTIC 
»IF EQ 
oe + CMS 

*ENDIM 

+MACKO 
«IF NDF 
«MCALL 
»MACS 
eENTC 
+IF EQ 
oo CMS 

o IFF 
ee CMI 
oo (CM2 
+ENDC 

»MACS 

ee eV¥1I-1 

“CRIN? 
<WCONT> 
BUF > 
<CHAN?> 
EMT “O<200+AREA> 

<AREA> » <CHAN? s (BUF Ss CWONT> s CBLKD>s CCRTNG 8.9 CODES 

+REALW 
aoa Vi 

»MACS 

AREAsCHAN: BUF WONT» BLK» CRTN=#05 CODE 

+ eeVi-i 

<WCNT> 

<BUF > 
<CHAN? 

EMT “OL 2Z00+AREA> 

AREAS? CHAN?» BUF Sy <WONTS eS BLRos SCRTNG + 8. 2 2 CONE > 

REGOEF . 

* A TiNAN 
1 

+ 

“0343 

»RENAM 
eae Vi 

«MACS 

AREAryCHAN,TDBLK CODE 

»>oVi-i 

<CHAN> 
EMT 

° 

“ON 100+AREA> 

AREAS? 4.92 CHAN? » <CODE> 
“DBLK> 2. 9X 

»REOPE AREA»sCHAN:CBLKeCONE 
eee Vl 

«MACS 

+ »Vi-i 

<CHAN> 
MT “GiL4OrtaReaA 

e 

SAREA> »6.7< CHAN?» <CODE> 
<CBLK? 222 9X 
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»ENDM 

“AREAS ss BUF SscWONT? ssc CRING 21.2 CODE> + F* 

AREAS, #0. BUF > 2 OWONTS © ec CRTNG © 21,2 cCODE> 

AREAS: sc BUF Ss WONT Oy pCO CRTNG Od, 9 CODE: 

TARE AD s #0, 0RUF Se cWONT Se pc CRTN Ge 21, 2 SC ODE: 

“AREAS ++ BUF 2s WONT? eS CRING? 21.2 <CODE> 
“AREA #07) OBUF2 2 CWONTE 9 CCRTNG 21.72 CODE® 

MACRO .SAVES AREA» CHAN? CBLKsCODE 
*IF NUF .,5¥1 

»MCALL «MACS 

+MACS 

»ENDC 

«IF EQ ee +V1I-i 

7+e CMS <CHAN> 

EMT “O<1204+AREA= 
+ IFF 

++ CML “AREAS? S.s< CHAN? s <CODE> 

+++CM2 <CBLKRes269X 

+ENTIC 

»ENDM 

»MACRO .RSUM 

MOV #2.*°04009%0 

EMT “0374 

+ ENDM 

»HACRKO . STAT AREA» RUF ys WONT sCRIN=#1,COKE 

«IF NOF 4.4.1 

*+MCALL «MACS 

»+MACS 
+ENDC 

+TIF IUN <CODE>:sNOSET> ...CM4 

+IIF DIF <CONE>s+NOSET,» ...CM4 
+ ENIM 

*MACKO .SDATC ARE As BUF sWONTsCRTNs COTE 

oIF NOF ...V1 

+MCALL MACS 

»MACS 

«ENDC 

*ITIF ITN <CODE*:sNOSET: «2,04 

+IIF DIF <CODE>,sNOSETs .«.,CM4 
-ENDM 

*MACRKO .SDATW AREA: RUF »WONTs CRTN=40,CONE 
+IF NOF ..Vi 

«MCALL .MACS 

»MACS 

»~ENDC 

+TIF IEN <COUE?:*+NOSETs ...CM4 

«TIF DIF <CODE>»sNOSETs ».++OM4 
«ENT 

*+MACKO .SETTM AREA; ADDR: COME 

~IF NOF ...V1 

»MCALL «MACS 

+MACS 

+ENDC 

sot Ch& “AREAS? 32.2072 COTE? 

e+2CM2 <ADIIRG p2.9X 
»ENDIM 

*+MACRO .SERR 

MOV #4,%°04002%0 

EMT “0374 

»ENDM 

*MACRKO .SETTO ALT 

-IF NOF .,..V1 

*+MCALL «MACS 

+MACS 

*+ENDC 

06 (CMS “ADTDIR: 

EMT “0354



»MACRO 
+IF NIF 
«MCALL 
»MACS 
»ENDC 
oo CMS 
12 CM? 
»ENTM 

»MACKO 
oIF NDF 
«MCALL 
+MACS 

»ENDC 
04+ Ch 
oo eCM2 
+ENDIM 

»MACRO 

+IF NOF 
«MCALL 
»MACS 
-ENDC 
++ CM1 

oo eCM2 
oo 6 CM2 
oe + CMe 
-IF NE 
eNTYPE 
oIF NE 
eIIF DT 
oo eCM2 
+ IFF 
oe CM 
»ENDC 
»ENDC 
7+ CM2 
»ENDM 

» MACRO 

eENDM 

» MACRO 
»IF BP 
+lIF NB 
+ IFF 
7IF NB 

»ENDC 
eENDC 

“AREA 229.70 <CODE> 

SADR? 2.9% 

+SFFA AREAS ADIR,e COVE 
eee V1 

«MACS 

AREA? :+24.70s<CODE> 

SADUR> s2.9X 

«SFCFS AREA ADIR, COVE 

aee Vi 

+MACS 

<AREA?: 33.50, <CODE> 

SADDR 52.9% 

» SFFUN AREAyCHANyFUNCs RUF sWONTs BLK CRIN? COTE 

ea al 

«MACS 

AREA» 226.2 CHAN?» <CODE> 

“BLK > 2. 
“BUF S94, 
SWONT> 96. 

FUNC 

ee eV2eFUNC 

4 7V2-7027 

F <CODE:,»NOSET>:...CM2 

SFUNC? 9 9ee29B 

<FUNC4#°O4004703777 98. 

<CRTIN2910.2X9X 

»SRESE 
EMT “0352 

SPEND 
MOV #1*°040092%0 
EMT “0374 

«SYNCH AREAYFIC 

Ic 
<AREA> MOV AREA?%4 

AREA 
MOY £7944 
ADL #AREA-.9%4 

MOV @#°054925 

#°037758.%9998 
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JSR 3+ 9@7O324(5,) 

»-ENDM 

»>MACRO .TIMIO TEKeHIsLO 
JSR Z5°@$TIMIT 

+WORD TEK-. 

»WORT 0 
+WORDT HI 

»WORD LO 

+ENDM 

*+MACRO .TLOCK 

MOV #7,.%°O0400240 
EMT “0374 

»ENDM 

»>MACKO .TRFSE AREA ALDIR, CODE 

eIF NEF .5-Vi 

*MCALL «MACS 

»MACS 

+ENDC 

eee CMS& <AREAS* 3.20 <CODE> 
++ M2 SADLRRS 22. 9X 

» ENT 

+MACKO .TTINR 

EMT “0346 

»ENDM 

+MACRO .TTYIN CHAR 

EMT “0340 

ECS 272s 

»IF NB <CHAR> 

«IF DIF <CHAR>sRO 

MOVE 40*CHAR 

»ENTC 

*ENDC 

»ENDM 

»*MACRO .TTOUT 
EMT “0341 

»ENDM 

+MACRO .TTYOU CHAR 

+IF NE <CHAR> 
eIF DIF <CHAR?+kO 

MOVB CHAR sZ0 

*ENDC 

*ENDC 
EMT “03541 

BCS wns 

»ENDM 

*MACKO .TWAIT AREA: TIME s CONE 

IF NDF ...V1 
+MCALL «MACS 

»MACS 

+ENDC 
2eeOM6 <AREAS? 20.20, <CODE> 
eee CM2 <TIME>s 2. 2X 
»ENDM 

»MACRO .UNLOC 
ENT “0347 

«ENDM 

»>MACRO .UNMAF AREAYADIR: CODE 
IF NOF ..-V1 
*MCALL .MACS 
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»MACS 
-ENDC 
oe: CMS <AREA>?30.°5. 2 <CODE> 
oeeCM2 <ADDR>s2,9X 
>ENDM 

»MACRO .UNFRO AREA, ADDR» CODE 
«IF NDF ...-Vi 
»MCALL «MACS 
»MACS 
+ENDC 
oe CNG) SAREAYS 25.21/2COTE> 
oo eCKh2 SADDR= 2.2% 

» ENT 

«MACRO «WAIT CHAN 
+IF NEF .2-V1 
»MCALL «MACS 

«MACS 
eENDC 
IF EQ eosV1-1 

EMT “O0<240+CHAN> 
»IFF 
7IF B <CHAN? 

CLR 49 
7 ITFF 
eNTYFPE +«+¥2eCHAN 

IF EQ ...-¥2-7027 
+IF IDN <CHAN?+#0 

CLR 40 
eo IFF 

NOV CHAN? 40 

»ENDC 

oIFF 
CLR 40 
BISE CHAN» 40 

eENDC 
»ENDC 

EMT “Q374 
»ENDC 
eENTM 

+MACRO .WIREK WNAFReWNSIZsWNRIDe WNOFF es WNLENSWNSTS 
»MCALL .WOIBDF 
+» WOBDF 

+BYTE 

»BYTE WNAPR 

eWORT 

WORT WNSIZ 

» WORD WNRID 

»WORLD WNOFF 

»WORD WNLEN 

»WORD WNSTS 

»ENDM 

»MACRO .WDRBDF 

W.NID = 

W.NAPR = 
W.NBAS Soe 

WsNSIZ =4, 

WeNRID =O, 

W.NOFF =7010 

WeNLEN =7012 

WeNSTS =7014 
W.NLGH ="014 

WS.CRW =70100600 

WS.UNM =7040000 

WS.ELW ="020000 

WS.MAP =70400 
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«END 

+MACRKO 
*IF NOF 
»*MCALL 
*MACS 
+ENTDC 
oIF EQ 
oo 6 OMS 
ees CO 
oes CMO 
+++ CMO 

TIFF 
oe + Sh4 

sENTC 
+ENDM 

+MACKO 
»IF NOF 
»MCALL 
»MACS 
eENDC 
«IF EQ 
+o CNS 
++sCMO 

+++ CMO 
+e + CMO 

+IFF 
2+ + Ch4 

»ENDC 
+ ENDM 

+MACRO 
eIF NDF 
*MCALL 
»MACS 
*ENDC 
«IF EQ 
eo CMS 
+++ CMO 

»>++ChO 
+++ CMO 

eIFF 
7+ CM4 
»ENDC 
»ENDM 
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@WRITC AREA» CHAN, BUF »WCNTsCRIN: BLK» COLE 
aaa Vi 

«MACS 

aoeeV1-i1 

<CRTN? 
“WONT? 

“BUF > 
CHAN? 
EMT “OL 2Z2O0+AREA> 

SAREA> » <CHAN? + <BUF >» WONT 9 BLK 39 ¢CRTN? 99s SCONE? 

»WRITE AREAs CHAN, BUF sWCNTs BLK ey CRTN=#1 ,CODE 
oe e Vi 

+MACS 

ee eVi-l 

“WONT? 
#1 

“BUF > 
“CHAN? 
EMT “OL 220+AKEA> 

ZAREAS s SCHAN> » CBUF Sy <WONT?s CBLK> eC CRTNG 9 9.» CODE? 

«WRITW AREA» CHAN? BUF »sWONTs BLK s CRT N=#02 CODE 
ee eV 

*MACS 

+ ¢ Vi-i 

<WONT> 

“BUF > 
<CHAN> 

EMT “OxL22Z0+AREA> 

AREAS + <CHAN> » CBUF oe CWONT> eS BLK Sy SCRTNG 9 9. CODES



INDEX 

A 
Abort entry points, 2-30 
Addressing modes, 1-10 
AJFLT system subroutine, 3-1 

Argument block, 1-8 

Argument parameters, 

programmed requests, 2-1] 

Arguments, 

blank, 1-9 
Assembly language, 

display support, A-l 

Asynchronous I/0, 1-19 

Attaching a terminal, 2-69 

Background job, 
directing control to, 2-3 

Blank arguments, 1-9 
-BLANKS graphics macro, A-3 

C 
CALL statement, 1-44 
.CDFN programmed request, 2-2 
.CHAIN programmed request, 2-3 

CHAIN system subroutine, 3-l, 
See Also .CHAIN programmed 

request. 

Channel, 

freeing, 2-85 
Channel status information, 2-23 

Channels and channel numbers, 

1-37 
Character string functions, 1-55, 

1-56 
allocating character string 

variables, 1-57 

passing strings, 1-58 
using quoted-string literals, 

1-59 
-CHCOPY programmed request, 2-5 

-CLEAR graphics macro, A-4 
-CLOSE programmed request, 2-7 

CLOSEC system subroutine, 3- 
-CMKT programmed request, 2 

-CNTXSW programmed request, 

Command interpretation, 1-18 

Completion routines, 1-20, 1-37 
CONCAT system subroutine, 3-4 
Console terminal character input, 

2-134 
Console terminal character 

output, 2-136 

Context switching, 2-9 

2 
-8 
2-9 

-CRAW programmed request, 2-11 

-CRRG programmed request, 2-14 

CSI, 1-18 
special mode, 2-21 

CSI option information, 

passing, 2-18 
-CSIGEN programmed request, 2-15 

2-2] 

-CSTAT programmed request, 2-23 
-CTIMIO macro, 2-24 
CTRL/C, 2-107 
CTRL/D, 2-89 
CVTTIM system subroutine, 3-5 

COoOTCne ner -CSISPC programmed request, 

D 

Date, 

setting, 2-112 

Date information, 2-25 
-DATE programmed request, 2-25 

-DELETE programmed request, 2-26 

Detaching a terminal, 2-71 
Device, 1-16 

status information, 2- 

Device blocks, i-il, 1-3 

Device handler macro, 

-CTIMIO, 2-24 

-DRAST, 2-30 

-DRBEG, 2-31 
-DRBOT, 2-31 

»-DRDEF, 2-32 

.DREND, 2-33 

.DRFIN, 2-34 

.DRSET, 2-34 
~-DRVTB, 2-35 

-QELDF, 2-86 

eTIMIO, 2-129 
Device handlers, 1-26 

releasing, 2-45 

special functions, 2-121 

termination table, 2-33 

time-out calls, 2-129 
.DEVICE programmed request, 2-28 

DEVICE system subroutine, 3-5, 

See Also .DEVICE programmed 

request. 

DHALT display halt instruction, 
A-14 

Display file handler, 
description, A-1l 
using, A-15 

Display file structure, 
BASIC-1l1l graphics software, 

A-20 
main file/subroutine, A-19 

subroutine calls, A-18 

36 
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Display processor mnemonics, A-23 
DJFLT system subroutine, 3-6 

DJSR subroutine call instruction, 
A-13 

DNAME load name register 
instruction, A-14 

-DRAST device handler macro, 

2-30 

-DRBEG device handler macro, 2-31 

-DRBOT device handler macro, 2-31 
-DRDEF device handler macro, 2-32 
-DREND device handler macro, 2-33 

DRET subroutine return 
instruction, A-13 

-DRFIN device handler macro, 2-34 

-DRSET device handler macro, 2-34 

-DRVTB device handler macro, 2-35 
DSTAT display status instruction, 

A-14 

-DSTATUS programmed request, 2-36 
Dynamic region, 

creating, 2-14 

E 
-ELAW programmed request, 2-38 

-ELRG programmed request, 2-39 

EMT codes, 1-3 

EMT instructions, 1-3 

-ENTER programmed request, 2-39 
Entry point, 

abort, 2-30 

interrupt, 2-30 
Error processing, 1-17 

EXIT programmed request, 2-42 

Extended display instructions, 
A-13 

Extended memory, 

programmed requests, 1-24 

Extended memory monitor, 
See XM monitor. 

F 

FB monitor, 1-2 

FORTRAN IV programs, 1-50 

-FETCH programmed request, 2-44 
Files, 

deleting, 2-26 

Foreground/background 

communications, 1-22 
Foreground/background 

environment, 

running a FORTRAN IV program, 
1-59 

-FORK macro, 2-46 
Format, 

programmed requests, 1-6 

FORTRAN IV, 

PSECT ordering, 1-41 

running a program, 1-59 

FORTRAN IV programs, 

foreground/background 

environment, 1-50 

FORTRAN programs, 

calculating workspace, 1-51 
FORTRAN/MACRO interface, 1-45 

calling FORTRAN programs, 1-48 
calling MACRO subroutines, 1-46 
subroutine register usage, 1-46 

Function reference, 1-44 

G 
GETSTR system subroutine, 3-7 
-GMCX programmed request, 2-48 

Graphics macro calls, 

summary, A-21 

Graphics macros, A-3 
~-GTIM programmed request, 2-49 
GTIM system subroutine, 3-8 
-GTJB programmed request, 2-50 

GTJB system Subroutine, 3-8 
-GTLIN programmed request, 2-52 

GTLIN system subroutine, 3-10, 

See Also .GTLIN programmed 

request. 

-GVAL programmed request, 2-53 

H 
e-HERR programmed request, 2-54 

High limit, 
setting program, 2-114 

-HRSET programmed request, 2-56 

I/o, 
event driven, 1-19 

I/O channels, 

defining additional, 2-2 

IADDR system subroutine, 3-11 
IAJFLT system subroutine, 3-11 
IASIGN system subroutine, 3-12 
ICDFN system Subroutine, 3-13 
ICHCPY system subroutine, 3-14 

ICLOSE system Subroutine, 3-2 

ICMKT system subroutine, 3-15, 

See Also .CMKT programmed 
request. 

ICSI system subroutine, 3-16, 

See Also .CSISPC programmed 

request. 

ICSTAT system subroutine, 3-18 
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IDELET system subroutine, 3-19, 
See Aliso .DELETE programmed 

request. 
IDJFLT system subroutine, 3-20 
IDSTAT system subroutine, 3-21 
IENTER system subroutine, 3-21, 

See Also .ENTER programmed 

request. 

IFETCH system Subroutine, 3-23, 
See Also .FETCH programmed 

request. 
IFREEC system subroutine, 3-24 
IGETC system subroutine, 3-24 
IGETSP system subroutine, 3-25 
IGTJB system subroutine, 3-8 
IJCVT system subroutine, 3-26 
ILUN system subroutine, 3-27 
INDEX system Subroutine, 3-27 

Initialization and control, 1-15 

devices, 1-16 
error processing, 1-17 

input/output access, 1-16 
memory allocation, 1-15 

Input/output access, 1-16 

Input/output operations, 
completion routines, 1-20 
multi-terminal programmed 

requests, 1-22 

terminal input/output, 1-21 

INSERT system subroutine, 3-28 
-INSRT graphics macro, A-5 

INTEGER*4 support functions, 1-39 
~INTEN macro, 2-57 
Interrupt entry points, 2-30 
Interrupt service routine macro, 

-FORK, 2-46 
.INTEN, 2-57 
-SYNCH, 2-127 

Interrupt service routines, 1-25 
INTSET system subroutine, 3-28 
IPEEK system subroutines, 3-30 
IPEEKB system subroutines, 3-30 

IPOKE system subroutine, 3-31 
IPOKEB system Subroutine, 3-31 

IQSET system Subroutine, 3-32, 

See Also .QSET programmed 

request. 

IRAD50 system subroutine, 3-33 
IRCVD system subroutine, 3-34 
IRCVDC system subroutine, 3-34 
IRCVDF system subroutine, 3-35 
IRCVDW system subroutine, 3-36 
IREAD system subroutine, 3-36 
IREADC system subroutine, 3-38 
IREADF system subroutine, 3-39 
IREADW system subroutine, 3-40 

IRENAM system subroutine, 3-41, 
See Also .RENAME programmed 

request. 

IREOPN system Subroutine, 3-42 

ISAVES system subroutine, 3-43 

ISCHED system Subroutine, 3-44 
ISCOMP system subroutine, 3-90 

ISDAT system subroutine, 3-45 
ISDATC system Subroutine, 3-46 

ISDATF system subroutine, 3-47 

ISDATW system subroutine, 3-47 

ISLEEP system subroutine, 3-48 

ISPFN system subroutine, 3-48 
ISPFNC system subroutine, 3-50 
ISPPNF system Subroutine, 3-51 
ISPFNW system subroutine, 3-53 

ISPY system subroutine, 3-54 
ITIMER system Subroutine, 3-55 
ITLOCK system subroutine, 3-56, 

See Also .TLOCK programmed 

request. 

ITTINR system Subroutine, 3-57 
ITTOUR system subroutines, 3-57 

ITWAIT system subroutine, 3-59 
IUNTIL system subroutine, 3-60 
IWAIT system subroutine, 3-61 
IWRITC system subroutine, 3-62 

IWRITE system subroutine, 3-61 
IWRITF system subroutine, 3-63 
IWRITW system subroutine, 3-64 

J 
JADD system subroutine, 3-64 
JAFIX system subroutine, 3-65 
JCMP system subroutine, 3-65 
JDFIX system Subroutine, 3-66 
JDIV system subroutine, 3-67 

JICVT system subroutine, 3-67 
JICVT system subroutine, 3-68 
JMOV system subroutine, 3-48 
JMUL system subroutine, 3-69 

Job communication, 

message transfers, 2-109 
reading data, 2-90 

Job status information, 2-50 

Job suspension, 

I/O completion, 2-140 
period of time, 2-138 

JSUB system subroutine, 3-70 
JTIME system Subroutine, 3-70 

K 
Keyword macro arguments, 1-11 

L 
LEN system subroutine, 3-71 
Linking, 

graphics programs, A-16 

Linking with FORLIB, 1-54 
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Listing, 
System Macro Library, B-1 

-LNKRT graphics macro, A-5 
Loading device handlers, 2-44 
Loading values into device 

registers, 2-28 
-LOCK programmed request, 2-58 
LOCK system subroutine, 3-72 
-LOOKUP programmed request, 

Standard lookup, 2-61 

system job lookup, 2-63 

LOOKUP system subroutine, 

~-LPEN graphics macro, A-7 
3-73 

Main-line code, 

change flow of control, 2-119 

resume flow, 2-124 

suspend flow, 2-124 

-MAP programmed request, 2-64 

Mapping a window to a region, 
2-64 

Memory, 

allocation, 1-15 

-MFPS programmed request, 2-65 

Monitor display support, A-2 

Monitor fixed-offset area, 1-3 

Monitor offset values, 

obtaining, 2-53 
-MRKT programmed request, 2-67 

MRKT system subroutine, 3-76 
-MTATCH programmed request, 2-69 
MTATCH system subroutine, 3-76 
-MTDTCH programmed request, 2-71 

MTDTCH system subroutine, 3-79 
-MTGET programmed request, 2-72 

MTGET system subroutine, 3-79, 

See Also .MTSET programmed 

request. 

-MTIN programmed request, 2-75 

MTIN system subroutine, 3-80 
-MTOUT programmed request, 2-76 

MTOUT system Subroutine, 3-81 

-MTPRNT programmed request, 2-77 

MTPRNT system subroutine, 3-81 
-MTPS programmed request, 2-65 

-MTRCTO programmed request, 2-78 
MTRCTO system subroutine, 3-82, 

See Also .RCTRLO programmed 

request. . 
-MTSET programmed request, 2-79 

MTSET system subroutine, 3-82, 

See Also .MTSET programmed 

request. 

-MTSTAT programmed request, 2-80 

MTSTAT system Subroutine, 3-83 

Multi-terminal, 
feature, 1-2 

INDEX 

Multi-terminal, (Cont.) 
line and terminal 

characteristics, 2-79 

programmed requests, 1-22 
Multi-terminal programmed 

request, 

-MTATCH, 2-69 

-MTDTCH, 2-71 
e-MTGET, 2-72 

-MTIN, 2-75 
-MTOUT, 2-76 

-MTPRNT, 2-77 
-MTRCTO, 2-78 

-MTSET, 2-79 

-MTSTAT, 2-80 

-MWAIT programmed request, 2-81 

MWAIT “system subroutine, 3-84 

N 
-NAME graphics macro, A-8 

eNOSYN graphics macro, A-1ll 

p 

Primary driver macro, 2-31 
-PRINT programmed request, 2-82 
PRINT system subroutine, 3-84 
Program, 

suspension, 1-54 

termination or suspension, 1-23 
Programmed request, 

-CDFN, 2-2 

-CHAIN, 2-3 
eCHCOPY, 2-5 

-CLOSE, 2-7 

-CMKT, 2-8 

~-CNTXSW, 2-9 

-CRAW, 2-11 

eCRRG, 2-14 

-CSIGEN, 2-15 

eCSISPC, 2-21 

-CSTAT, 2-23 

-DATE, 2-25 

~-DELETE, 2-26 

e-DEVICE, 2-28 

-DSTATUS, 2-36 

~-ELAW, 2-38 

-ELRG, 2-39 

-ENTER, 2-39 
~-EXIT, 2-42 
~-FETCH, 2-44 

~-GMCX, 2-48 

-GTIM, 2-49 
-GTJB, 2-50 

-GTLIN, 2-52 

-GVAL, 2-53 
-HERR, 2-54 
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Programmed request, (Cont.) Programmed request, (Cont.) 

eHRESET, 2-56 »-WDBDF, 2-142 

~LOCK, 2-58 -WRITC, 2-144 

~LOOKUP, 2-50 »WRITE, 2-143 

MAP, 2-54 ~-WRITW, 2-145 

-MFPS, 2-65 Programmed requests, 

-MRKT, 2-67 allocating system resources, 

-MTATCH, 2-69 1-17 

-MTDTCH, 2-71 argument block, 1-8 
.MIGET, 2-72 argument parameters, 2-l] 

-MTIN, 2-75 command interpretation, 1-18 

-MTOUT, 2-76 conversion, 1-28 

-MTPRNT, 2-77 EMT codes, 1-3 

eMTPS, 2-65 errors, 1-12 

-MTRCTO, 2-78 extended memory function, 

-MTSET, 2-79 1-24 

-MTSTAT, 2-80 extended memory monitor, 1-2 

-MWAIT, 2-81 file operations, 1-18 

~-PRINT, 2-82 foreground/background 

-PROTECT, 2-83 communications, 1-22 

~-PURGE, 2-85 foreground/background monitor 

~QSET, 2-87 1-2 

~RCTRLO, 2-89 format, 1-6 

e-RCVD, 2-90 implementation, 1-3 

eRCVDC, 2-92 initialization and control, 

~-RCVDW, 2-93 1-15 

~-RDBBK, 2-94 input/output operations, 1-19 

»~RDBDF, 2-94 multi-terminal, 1-2, 1-22 

-READ, 2-94 program termination or 

»~READC, 2-98 suspension, 1-23 

-READW, 2-101 queue elements, 2-87 

»-RELEASE, 2-44 reporting status, 1-17 

-RENAME, 2-103 services, 1-l 

~-REOPEN, 2-104 single-job monitor, 1-2 

e-RSUM, 2-124 summary, 1-30 

-SAVESTATUS, 2-105 system control path flow, 1-4 

~SCCA, 2-107 system job communications, 

-SDAT, 2-109 1-24 

-SDATC, 2-111 system job support, 1-2 

-SDATW, 2-111 timer support, 1-23 

~-SDTTM, 2-112 use of .MCALL directive, 1-5 

e-SERR, 2-54 user stack, 1-7 

~-SETTOP, 2-114 using, 1-14 

~-SFPA, 2-117 -PROTECT programmed request, 

~SPCPS, 2-119 2-83 

~-SPFUN, 2-121 PS, 

~-SPND, 2-124 accessing, 2-65 

-SRESET, 2-126 .PURGE programmed request, 2-85 

eTLOCK, 2-131 PURGE system subroutine, 3-85 

»-TRPSET, 2-132 PUTSTR system subroutine, 3-85 

-TTINR, 2-134 

-TTOUTR, 2-136 

.TTYIN, 2-134 Q 
-TTYOUT, 2-136 

-TWAIT, 2-138 -QELDF macro, 2-86 

~-UNLOCK, 2-58 -QSET programmed request, 2-87 

~UNMAP, 2-139 Queue element, 

-UNPROTECT, 2-83 requirement, 1-43 

~WAIT, 2-140 Queue element offsets, 

-WDBBK, 2-141 defining, 2-87 
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R 
R50ASC system subroutine, 3-86 
RADS5O system subroutine, 3-86 
Radix-50, 

conversion, 1-55 

RCHAIN system subroutine, 3-87 
-RCTRLO programmed request, 2-89 
RCTRLO system subroutine, 3-87 
~-RCVD programmed request, 2-90 

-RCVDC programmed request, 2-92 

»~RCVDW programmed request, 2-93 
-RDBBK programmed request, 2-94 

-RDBDF programmed request, 2-94 

-READ programmed request, 2-94 

»-READC programmed request, 2-98 
Reading into memory, 2-94 
-READW programmed request, 

2-101 
Region, 

eliminating, 2-39 

Region definition block, 

defining symbols, 2-94 
symbolic offset names, 2-94 

-RELEASE programmed request, 2-44 
-REMOV graphics macro, A-9 
-RENAME programmed request, 2-103 
Renaming files, 2-103 
-REOPEN programmed request, 2-104 
REPEAT system subroutine, 3-88 
Reporting status, 1-17 

»RESTR graphics macro, A-9 
Restrictions, 

completion routines, 1-21, 1-38 
extended memory programmed 

requests, 1-25 

FORTRAN IV programs, 1-43 
RESUME system subroutine, 3-89 
Routines, 

completion, 1-22 
-RSUM programmed request, 2-124 

Ss 
-SAVESTATUS programmed request, 

2-105 
-SCCA programmed request, 2-107 
SCCA system subroutine, 3-89 
SCOMP system subroutine, 3-90 
SCOPY system subroutine, 3-91 
~SCROL graphics macro, A-9 
~SDAT programmed request, 2-109 
-SDATC programmed request, 2-111 
-SDATW programmed request, 2-111 
-SDTTM programmed request, 2-112 
SECNDS system subroutine, 3-91 
-SERR programmed request, 2-54 
SET command option table, 2-34 
SETCMD system subroutine, 3-92 

-SETTOP programmed request, 

extended memory environment, 
2-116, 2-114 

-SFPA programmed request, 2-117 
SJ monitor, 1-2 

Soft error codes, 2-55 

Software reset, 2-126 
-SPCPS programmed request, 2-119 
-SPFUN programmed request, 2-121 
-SPND programmed request, 2-124 

-SRESET programmed request, 2-126 

-START graphics macro, A-10 

-STAT graphics macro, A-10 
Status information, 

channels, 2-23 

devices, 2-36 

multi-terminal system, 2-80 
system jobs, 2-50, 3-8 
terminal unit, 2-72 

window mapping, 2-48 

-STOP graphics macro, A-1ll 
Stopping in-progress I/O 

transfers, 2-56 
STRPAD system subroutine, 3-93 
Subroutine, 

register usage, 1-46 
SUBSTR system subroutine, 3-94 
Suspending execution of a job, 

2-81, 2-138, 2-140 
SUSPND system subroutine, 3-94 
Swapping the USR, 1-14, 1-40 
-SYNC graphics macro, A-1l 
eSYNCH macro, 2-127 

Synchronous I/0, 1-19 
SYSLIB, 

conversion calls, 1-55 

System communication area, 1-3 
System conventions, 

addressing modes, 1-10 
blank arguments, 1-9 

channels and channel numbers, 
1-11 

device blocks, 1-11 

keyword macro arguments, 1-11 

programmed request errors, 1-12 

programmed request format, 1-6 
USR requirement, 1-12 

System jobs, 
communications, 1-24 

inter-job communications, 2-90, 
2-109, 3-34, 3-45 

Status information, 2-50, 3-8 
Support, 1-2 

System macro library, 1-1 
System Macro Library listing, B-l 
System subroutine, 

AJFLT, 3-1 

CHAIN, 3-1 
CLOSEC, 3-2 
CONCAT, 3-4 
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System subroutine, (Cont.) System subroutine, (Cont.) 

CVTTIM, 3-5 ITIMER, 3-55 

DEVICE, 3-5 ITLOCK, 3-56 

DJFLT, 3-6 ITTINR, 3-57 

GETSTR, 3-7 ITTOUR, 3-57 

GTIM, 3-8 ITWAIT, 3-59 

GTJB, 3-8 IUNTIL, 3-60 

GTLIN, 3-10 IWAIT, 3-61 

IADDR, 3-11 IWRITC, 3-62 

IAJFLT, 3-11 IWRITE, 3-61 

IASIGN, 3-12 IWRITF, 3-63 

ICDFN, 3-13 IWRITW, 3-64 

ICHCPY, 3-14 JADD, 3-64 

ICLOSE, 3-2 JAFIX, 3-65 

ICMKT, 3-15 JCMP, 3-65 
ICSI, 3-16 JDFIX, 3-66 

ICSTAT, 3-18 JDIV, 3-67 

IDELET, 3-19 JICVT, 3-67 
IDJFLT, 3-20 JJICVT, 3-68 

IDSTAT, 3-21 JMOV, 3-68 

IENTER, 3-21 JMUL, 3-69 
IFETCH, 3-23 JSUB, 3-70 

IFREEC, 3-24 JTIME, 3-70 

IGETC, 3-24 LEN, 3-71 

IGETSP, 3-25 LOCK, 3-72 

IGTJB, 3-8 LOOKUP, 3-73 

IJCVT, 3-26 MRKT, 3-76 

ILUN, 3-27 MTATCH, 3-76 
INDEX, 3-27 MTDTCH, 3-79 

INSERT, 3-28 MTGET, 3-79 

INTSET, 3-28 MTIN, 3-80 

IPEEK, 3-30 MTOUT, 3-81 
IPEEKB, 3-30 MTPRNT, 3-81 

IPOKE, 3-31 MTRCTO, 3-82 

IPOKEB, 3-31 MTSET, 3-82 
IOQSET, 3-32 MTSTAT, 3-83 

IRAD50, 3-33 MWAIT, 3-84 
IRCVD, 3-34 PRINT, 3-84 

IRCVDC, 3-34 PURGE, 3-85 

IRCVDF, 3-35 PUTSTR, 3-85 

IRCVDW, 3-36 R50ASC, 3-86 

IREAD, 3-36 RAD50, 3-86 

IREADC, 3-38 RCHAIN, 3-87 
IREADF, 3-39 RCTRLO, 3-87 
IREADW, 3-40 REPEAT, 3-88 

IRENAM, 3-41 RESUME, 3-89 

IREOPN, 3-42 SCCA, 3-89 

ISAVES, 3-43 SCOMP, 3-90 

ISCHED, 3-44 SCOPY, 3-91 
ISCOMP, 3-90 SECNDS, 3-91 

ISDAT, 3-45 SETCMD, 3-92 

ISDATC, 3-46 STRPAD, 3-93 

ISDATF, 3-47 SUBSTR, 3-94 

ISDATW, 3-47 SUSPND, 3-94 

ISLEEP, 3-48 TIMASC, 3-95 

ISPPN, 3-48 TIME, 3-96 

ISPFNC, 3-50 TRANSL, 3-97 
ISPFNF, 3-51 TRIM, 3-98 
ISPFNW, 3-53 UNLOCK, 3-99 

ISPY, 3-54 VERIFY, 3-99 
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System subroutine library, 1-1 

capabilities, 1-36 
channel numbers, 1-37 
completion routines, 

device blocks, 1-39 
FORTRAN IV restrictions, 

INTEGER*4 support, 1-39, 
queue element requirement, 

1-37 

1-43 
1-55 

1-43 

INDEX 

~UNMAP programmed request, 2-139 

Unmapping a window, 2-139 

~UNPROTECT programmed request, 

2-83 
USR, 

locking in memory, 2-58 
releasing from memory, 2-59 

USR requirements, 1-12, 1-40 
System conventions, 1-37 strategies in USR swapping, 
using, 1-35 1-41 
USR requirements, 1-40 USR lockout and timing, 1-42 

System subroutine summary, 1-59 
System subroutines, 3-1 

V 

T Vector control protection, 2-83 

Vector tables for multi-vector 
Terminal input/output, 1-21 device, 2-35 
Terminating a program, 2-42 VERIFY system subroutine, 3-99 
TIMASC system subroutine, 3-95 Version l, 

Time, programmed requests, 1-26 
obtaining, 2-49 Version 2, 

setting, 2-112 programmed requests, 1-26 
Time conversion and date access, Version 3, 

1-54 programmed requests, 1-27 
TIME system subroutine, 3-96 Version 4, 

Timer support, 1-23 programmed requests, 1-27 
e-TIMIO macro, 2-129 

-TLOCK programmed request, 2-131 

-TRACK graphics macro, A-ll W 
TRANSL system subroutine, 3-97 

Trap, ~-WAIT programmed request, 2-140 

interception, 2-132 -WDBBK programmed request, 2-141 

Trap addresses, ~-WDBDF programmed request, 2-142 

setting, 2-117 Window, 2-ll 

TRIM system subroutine, 3-93 eliminating, 2-38 

-TRPSET programmed request, 2-132 Window definition block, 

-TTINR programmed request, 2-134 symbol definition, 2-141 
-TTOUTR programmed request, 2-136 symbolic offset names, 2-142 

-TTYIN programmed request, 2-134 Workspace, 
-TTYOUT programmed request, 2-136 FORTRAN programs, 1-51 

-TWAIT programmed request, 2-138 -WRITC programmed request, 2-144 
Two-word integer support -WRITE programmed request, 2-143 

(INTEGER*4), 1-55 Writing from memory, 2-143 
~-WRITW programmed request, 2-145 

U 
X 

~-UNLNK graphics macro, A-12 
-UNLOCK programmed request, 2-58 XM monitor, 1-2 
UNLOCK system subroutine, 3-99 extended memory functions, 1-24
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