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FOREWORD
This manual is the reference document on the DECsystem-10
Linking‘ Loadef. LINK-10. Iﬁ is aimed at the
intermediate-ievel applications programmer and contains
cemplete éocumentation on LINK-10, including descriptions of
the LINK Item Types generated by the DECsystem=-10

Translators.,

Chapter 1 is aq introduction to LINK~10 and describes the
two methods of initializing the Linking-Loader. Chapter 2
discusses ﬁhe automatic use bof LINK-10 through the
COMPIL-class commands, and Chapter 3 discusses the direct
use of LINK-10 through the R LINK system comniand. LINK~10
switcﬁes are described in alphabetical order in Chapter 4.

LINK~10 messages and examples appear in Chapters 5 and 6,

respectively. The Appendices and Glossary contain

supplementary information.

A beginning user of LINK~10 can benefit from this manual by
reading Chapters 1l and 2, whereas an advanced user would be
more interested in Chapters 3 and 4. A user who has been
employing the LOADER program will find Appendix B a valuable

aid in the transition to the LINK~10 program.

vii
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CHAPTER 1

INTRODUCTION TO LINK=-10

LINK-10, the DECsystem-10 Linking Loader, is the system utility
program that merges independently-translated modules of a user's
program into a sinéle module. Its main function is to prepare and
iink this input with other modules required by the user into a form

that can be executed by the operating system.
1.1 INPUT TO LINK-10

LINK-lO accepts as its primary input'the output from the DECsystem-~10
translators in order to produce an executable version of the user's
program. This output, known as object modules, is in the form of

binary files which contain the user's programs and additional
information generated by the translators. This additional information
is necessary for linking separately-translated modules, for debugging,

and for generating auxilary output such as map, log, and save files.
l.1.1 Relocatable Code

Most object modules contain relecatable code so that the module's
position in core can be determined by LINK-10. Relocatable code is a
benefit to both the user and the system, ‘The user benefits because he
is able to code a;l of his modules without regard to where they will
be located in core. He need not be concerned with the location where
one module ends and another one begins. The system benefits because a
module written in relocatable code can be placed anywhere in core

memory. When moving the relocatable object modules into the areas of
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core menory at which they will be executed, LINK-10 adjusts all
relocatable addresses in the modules into actual machine locations.
In reality, LINK=-10 places the modules in a user virtual address space
(refer to the Glossary) and the operating system, as it schedules the
usage of the system, transfers the modules to and from core memorye.
However, for simplicity, the user virtual address space is referred to

as core memory in the remainder of the manual.
1.1.2 Symbols and Libraries

In addition to relocating and loading the user's object -modules,
LINK-10 is also responsible for linking these modules with other
modules required for execution. Linkages among modules are provided
through the use of symbols. By including symbols in his programs, the
user is delaying the assignment of actual values until load time.
This'method of assigning values is advantageous because:

. It allows the user to change only the definition of the
symbol instead of changing every occurrence of the value,
and

. Only the module containing the definition of the symbbl
must be retranslated when a change occurs. Since other
modules using the symbol are bound to it at load time,
they do not have to be retranslated.

Although a user can define and use a symbol entirely within a single
module, he usually refers to additional symbols that are defined in
other modules. It is these modules that must be linked to the user's
program for execution. In most cases, these required modules are

contained in a library of relocatable binary programs. Modules within

a library can either be created and translated previously by the user
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or be part of the system's repertoire of programs. For instance, most
higher-level languages have associated with them a library containing
commonly-used mathematical, input/output, and data conversion
routines. The user refers to modules in the library via symbols in
his program and these symbols are then linked to the proper 1location
in the 1library modules themselves, By linking these symbols and
loading the reQuired modules, LINK-10 provides communication between

independently-translated modules and library routines.

In order to satisfy any undefined symbols, the required system
libraries are usually searched after all loading specified by the user
has-been performed. However, the user can indicate that libraries be
searched at a particular point in the loading procedure by specifying
the appropriate switch to LINK-10 (refer to /SEARCH and /SYSLIB in
Chapter 4). When LINK-10 processes the switch, the indicated
libraries are séarched and the required modules are loaded. The user
also has the option of specifying by name which modules he wants (or
does not want) loaded from a library or of inhibiting the search of

the library altogether.
1.2 OUTPUT FROM LINK-10

When LINK-10 has performed the tasks of loading the wuser's object
modules in core, bringing in and linking any other modules required
for execution, and adjusﬁing all the addresses, there is in core an
executable version of the user's program. This executable version is
the primary output of LINK-10. Since the loaded program at this point

reflects the state of the user's core memory, it is usually referred
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to as his core image. Having arrived at this state, the user can
request LINK-10 to either:

. Transfer control to the core image for immediate
execution (using the EXECUTE or START system commands, or
the /DEBUG, /EXECUTE, or /TEST switches in LINK-10), or

. Output the core image to a device for storage (using the
SAVE or SSAVE system commands, or the /SAVE or /SSAVE
switches in LINK-10) in order to avoid the loading
procedure in the future.

If the complete, loaded program is saved on a device in core image
form, it can be brought into core and executed at a later time (using
the GET and RUN system commands). The loading process does not have
to be repeated since the results of all of LINK-10's actions are
contained in the core image. However, if the user wishes to revise

the modules that made up his core image, he must once again use

LINK-10.

While the primary output of LINK-10 is the executable version of the
user's program, the user can request auxilary output from LINK-10 in
the form of map, log, save, symbol, and expanded core image files (XPN
files). This additional output is not automatically generated by
LINK-10 and the user must include the appropriate switches to obtain
this output (refer to Chapter 4 for a description of the switches).

This output is for the user's convenience when debugging his program.
1.3 OVERLAY FACILITY

LINK-10 will have an overlay facility to be used when the total core
required by a program is more than the core available to the user.

The user then organizes his program so that only some parts of the
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program are required ih core at any one time and the remaining parts
are ﬁransferred in and out of core. During execution,  these
t;ansferred parts are brought into core as required. The part brought
into core overlays the part currently in that area. Because these
parts of the.  program reside in the same area of core at different

times, the amount of core required for the entire program is reduced.
1.4 MISCELLANEOUS FEATURES

LINK-10 has a large number of options in order that the user can gain
precise control over the loading process. The user can set various
1qading parameters and can control the loading of symbols and modules.
By -éetting switches in his input command strings to LINK-10, he can
speéify the core 8ize of LINK-10 modules, ‘the start address of
modules, the size of the symbol table, the messages that he will see
on his terminal or in his log £ile, and the severity 1level and
verbosity of the messages. He can control the loading of modules by
specifying the modules that should be loaded and the files that should
be searched-for symbol definitions., - He has control over the number of
Segments to be allowed and the segment into which the symbol table

will be placed.

The user has coritrol over file specifications that LINK-10 examines to
determine device names and filenames. He can accept the LINK-10
defaults for components in a file specification or he can set his own
defaults which will be used automaticaliy when he omits a component
fidm his command string. He can also position devices, allocate space
and assign protections to output files, and clear directories of

DECtapes.




LINK-10 -656-

LINK-10

Initialization of LINK-1§

Some options available to the user are interactive. In the process of
producing a core image, LINK-10 attempts to satisfy all requests for
symbols defined in other modules and allows the user to interactively
ask for a list of undefined symbols during the loading procedure. The

user then has the opportunity to define them without reloading.
1.5 INITIALIZATION OF LINK-10
LINK-10 is initialized by the user in one of two ways:

« Automatically through the use of the LOAD, EXBECUTE, or
DEBUG system commands. This is the most common usage of
LINK-10.

. Directly through the use of the R LINK system command.
This is recommended for very large and relatively complex
loading procedures.

1.5.1 Using LINK-10 Automatically

LINK-10 is automatically initiated when the user issues one of the
system commands LOAD, EXECUTE, or DEBUG. These commands are known as
COMPIL-class commands because they use the COMPIL program to control
the actions of DECsystem-10 translators and LINK-10. COMPIL's job is
to accept the command string typed by the wuser, interpret it, and
construct and pass new command strings to various system programs,
including the translators and LINK=-10. This action taken by COMPIL is
a convenience to the user since it saves him from typing the command
strings to LINK-10. Once the command string to COMPIL is processed,
the user does not interactively communicate with the translators or

LINK-10. LINK~-10 processes the appropriate command strings passed to
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it by COMPIL and supplies intelligent defaults for aﬁy parameters rot
specified by the user. If LINK-10 obtains an error condition, it
terminates the - load and returns control to the o#erating system for
further instructions. otherwise, it ioads the program and, depending
on the COMPIL-class cbmmand,usea, either exits or stérts the loaded
program. Refer to Chapter 2 for the descriptions and use of the

COMPIL-class commands.,

In general, the extremely fine control of the loading process that is
provided by manually running LINK-10 is not required for the average
user because the COMPIL program supplies reasonable defaults to

LINK-10.
l.5.2 Using LINK-10 Directly

Direct use of LINK-10 is useful for those who are developing large and
complex programs, ioading from devices other than disk, manipulating
symbol tables for cdmplex débugging situations, and performing segment

manipulations.

The user runs LINK=-10 directly by using the system command R LINK.
LINK-10 responds with an asterisk which indicates that the user can
type his input as a series of specifications which are to be used in
the loading process. LINK-10 accepts input until the user specifies
the exit condition; at which point it finishes all of its tasks and

exits or begins the program, as specified by the user.

This method of running LINK-10 gives the user access to its full

capability. The wuser does not have to accept LINK-10's default
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conditions, but can supply his own set of defaults. He can
interactively monitor the loading process by setting internal
parameters, requesting values of particular items, specifying modules
and  files to be loaded, and controlling the format and contents of
output files. Refer to Chapter 3 for the description of the LINK-10
command string, and Chapter 4 for the switches used when directly

running LINK-10.
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CHAPTER 2

AUTOMATIC USE OF LINK-10

The user causes LINK=10 to be ruﬁ automatically whenever he types the
LOAD, EXECUTE, and DEBUG system commands. These commands accept a
simple command string format and are converted internally to a series
of more complex command strings that are directly processed by various
system programs, including language translators and LINK-10. . The
aforementioned commands are used to compile, load, and execute
programs, to obtain output in the form of maps, to search files in
library search mode, and to invoke the various debugging aids. The

following paragraphs describe each of these system commands.
NOTE

The information in this chapter is a subset of the
‘material available on the LOAD, EXECUTE, and DEBUG
commands. The subset presented here assumes that the
source files have previously been. translated, and thus
only the switches directly applicable to loading the
binary ‘files are listed, Complete reference
documentation on the COMPIL-class commands, their valid
command formats, and all available switches can be
obtained from the appropriate command  descriptions in
DECsystem=-10 OPERATING SYSTEM COMMANDS, DEC-10-MRDC-D,
located in the DECsystem-10 SOFTWARE NOTEBOOKS and in
the DECsystem=-10 USERS HANDBOOK, DEC-10-NGZB~D.

The LOAD command translates the user-s?ecified source files into
relocatable object modules (if necessary) and loads these object
modules to form a core image. This command does not cause execution
of vthe rgsulting core image. After completion of this command, the

user can either execute his program (START system command) or save the

core image (SAVE or SSAVE system command) for future execution.
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The EXECUTE commmand translates the user-specified source files (if
necessary), loads the object modules into a core image, and, in
addition, begins execution of the program. The action of this command
is the same as that of the LOAD command followed by the START system

command.

The DEBUG command translates the user-specified source files (if
necessary), loads the object modules into a core image, and prepares
for debugging by additionally 1loading a system debugging program.
Usually this debugging program is loaded first, followed by the user's
program and other information required by the debugging program (e.g.,
the symbol table), However, when COBOL programs are being loaded,
COBDDT (the COBOL debugging program) is loaded after the user's
program, Upon completion of loading, control is transferred to the
debugging program, rather than the user's program, so that the user
can -check out his program by examining and modifying the contents of
locations. This examination and modification can occur both before
program execution begins and during execution if the user specifies

breakpoints in the program at which execution is to be suspended.

The debugging program can be COBDDT, MANTIS, or DDT, depending on the
’first source file in the command string. If the first file is a COBOL
file, COBDDT (the COBOL debugging program) is loaded. If the first
file is a FORTRAN source file, MANTIS (the FORTRAN debugging program)
is loaded. (Note that MANTIS is under the control of an assembly
copditional switch which is normally off. Therefore, the installation

must turn this assembly switch on for the loading of MANTIS.) If the

2-2
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first file is any other file, DDT (the Dynamic Debugging Technique) is
loaded. When the first file has previously been compiled (i.e., the
file has vaﬁ extension of .REL, meaning relocatable binary object
module), COMPIL does not determine the type of source file from which
it came so DDT is loaded with the binary files. In this case, if the
user desires COBDDT or MANTIS, he must explicitly specify this
debugging program via the appropriate switch (refer to the /COBOL and

/MANTIS switches in DECsystém-lo OPERATING SYSTEM COMMANDS) .
2.1 GENERAL COMMAND FORMAT

The LOAD, EXECUTE, and DEBUG system commands have the same dgeneral

command format. They all accept a list of file specifications.

LOAD output file spec = concatenated input file specs
EXECUTE output file spec = concatenated input file specs

DEBUG output file spec = concatenated input file specs

An input or output file specification consists of a device name, a
filename with or without a filename extension, and a directory
enclosed in square brackets. Only one output file gpecification can
be given on the left of each equals sign, but any number of input file
specifications can occur on the right. Input file épecifications are
separated from each other by commas or plus signs. If commas are
used, ,the translator produces separate relocatable object modules for
each output file. If plus signs are used, the input files separated
by plus signs will be translated into a single relocatable object

module. Plus signs must be used when a collection of files must be
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concatenated to produce an acceptable module as input to a translator.
The sequence of "output file spec = concatenated input file specs" can
be given repeatedly in a command string by separating each sequence

with a comma.

The output file specification and the equals sign can be omitted, in
which case the object module is pPlaced in the user's default directory
on the disk with a name derived from the source file and the extension
<REL. The filename given to the output file dépends upon the form of
the user's input file specifications. If the user has only one input
file, the output file is given the name of the input file. If the
user has more than one input file and the files are separated by
commas, the name of each output file is the name of the corresponding
input file, If the user has plus signs separating the file
specifications, the name given to the output file is the name of the

last input file in the series of files separated by plus signs.
2.2 COMPIL SWITCHES

Switches can be included on the LOAD, EXECUTE, and DEBUG command
strings to direct LINK~10 in its processing. These switches are used
to generate listings, to create libraries, to search user libraries,
and to obtain loader maps. Each switch is Preceded by a slash and can
be either temporary or permanent. A temporary switch applies only to
the file immediately preceding it. Characters (including spaces or
commas) cannot separate the filename and the switch. A permanent
switch applies to all files following it wuntil modified by a
subsequent switch. It is separated from the file it precedes by a

sSpace or a comma.
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LINK-10 switches described in Chapter 3 can be passed on the
COMPIL~-class command strings by preceding the switch specification
with a % character instead of a / character. Following the %
character is the LINK-10 switch specification preceded and followed by
a delimiter. The delimiter can be any character; however, the user
must be careful that the character he uses does not have a specific
meaning to the COMPIL program. For example, the @ character indicates
an indirect command file, and the semicolon causes the remainder of
the line to be treated as a comment and thus ignored. The recommended
delimiter is a single or double quote character. The beginning and
ending delimiter must be the same character. A LINK-1l0 switch
specification consists of the switch name and optionally a keyword and
a value. The items in the spécification bare separated by colons.
(Refer to Chapter 4 for the formats of the individual LINK-10
switches.) Note that LOADER switches (those beginning with a % but
without enclosing delimiters) are'il;egal wﬁen passed to LINK-10. As
an aid to users, a warning message is printed if the LINK-10 switch
delimiter is one that could be interpreted as a LOADER switch

(e.g.,A—Z,a4z,0—9,&, and =).

Since the first function of - each of these three commands is to
determine if the source files need translating’(i.e., compiling or
assembling), there are many switches that pertain to the translating
process. The purpose of this manual is to describe the use of LINK-10

and switches pertaining to the translation of the source file are not
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included.

All switches that can be placed on the command string are

described in DECsystem=~10 OPERATING SYSTEM COMMANDS.

NOTE

Since currently there are two linking-loaders on the
DECsystem-10, the user must indicate the desired loader
when using the LOAD, EXECUTE, or DEBUG command. At the
present time, the LOADER program is the default case,
and the user must include the /LINK switch to indicate
that he wishes to use the LINK-10 program. (The setting
of the LOADER program as the default is a system
parameter that can be changed by individual
installations.,) In the future, LINK-10 will become the
standard default.

Table 2-1

COMPIL Switches Pertaining to Loading

/DDT

/FOROTS

/FORSE

Loads DDT regardless of the extension of the
first file in the command string. This is a
permanent switch in that it applies to all
subsequent files regardless of its position

in the command string.

Loads the file with FOROTS (the new FORTRAN
object time system) instead of FORSE. This

switch affects FORTRAN files only.

Loads the file with FORSE (the old FORTRAN

object time system) instead of FOROTS. This

switch affects FORTRAN files only.
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/LIBRARY The action 1is identical to that of the
/SEARCH switch. The use of the /SEARCH
switch is recommended since it is the

complement of /NOSEARCH.

/LINK - Causes the files to be loaded by the LINK-10
p;ogiam instead of the LOADER program. If
used, this switch must be placed before any
file specifications (either implied or
explicit) since the COMPIL program may have

to generate load-control switches.

/LMAP Produces a loader map during the loading
process (same action as /MAP) containing the

local symbols,

/LOADER | Causes the file to be loaded by the LOADER
‘ program instead of the LINK-10 program.
Since this is - the current default action,
this switch is needed only if the
installation'has specified LINK-iO as the
default linking-loader. 1In a future release,

LINK~10 will become the standard default.

/MAP Produces a load map during the loading
process. The map does not contain local
symbols. When this switch is encountered, a

-loader map is requested from LINK-10. After




LINK-10

LINK-10

-666-

Table 2-1 (Cont)

COMPIL Switches Pertaining to Loading

/NOSEARCH

/SEARCH

the iibrary search of the default system
libraries, the map is written in the user's
disk area with the filename specified by the
user (e.g., /MAP:dev:file.ext[directoryl) or
the default filename (e.g., the name of the
last program seen with a start address or
nnnLNK.MAP (where nnn is the wuser's job
number) if there is no such program). This
switch is an exception to the permanent
switch rule in that it causes only one map to
be produced even though iF may appear as a

permanent switch.

Loads all routines of the file whether the
routines are referenced or not. Since this
is the default action, this switch is wused
only to turn off 1library search mode
(/LIBRARY or /SEARCH). This switch is not
equivalent to the /NOSYSLIB switch of
LINK-10, which does not search any libraries,
including the default system libraries. The
/NOSEARCH default is to search the default

system libraries.

Loads the files in library search mode. This
mode causes a module in a special library

file to be loaded only if one or more of its
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declared entry symbols satisfies an undefined
global request. The default system libraries
are always searched regardless of the state

of this switch.

2.3 SPECIFYING DISK AREAS OTHER THAN SYS

When ﬁranslating his source files, the user has the option of
selecting the disk area from which the language translator is
obtained. The disk areas are [1,3] for OLD, [1,4] for sys, [1,51 for
NEW, and the user's area for DSK and are specified by the switches
/OLD, /SY¥YS, /NEw; and /SELF, respectively. (These four switches are
described in DECsystem-10 OPERATING SYSTEM COMMANDS.) For example, if
the user is translating his source files with a FORTRAN compiler that
is on the OLD disk area of [1,3], he gives the following command
string:
COMPILE/OLD FILEA.F4,FILEB.F4,FILEC.F4

The FORTRAN compiler is then obtained from area {1,3].

The first disk area seen in the command string is also the area from
which LINK-10 is obtained. Thus, in the’command string:
LOAD /LINK /OLD FILEA.F4,FILEB.F4,FILEC.F4

not only is the FORTRAN coﬁpiler obtained from OLD, but also the
LINK-10 linking-loader. If LINK-10 is not found on the specified
area, then the SYS disk area of [1,4] is searched. However, if the
first disk area seen is the user's area (as indicated by the /SELF
switch), only the areas specified in the user's job search list, which

may include a user library (LIB), are searched. The searching does
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not continue onto the NEW, OLD, and SYS areas. Thus, a user who is
using a copy of a translator in his disk area but who does not have a
copy of LINK-10 in that area must use two disk area specifications.
For example,
LOAD /LINK /SYS /SELF FILEA.FOR,FILEB.FOR,FILEC.FOR

LINK-10 is obtained from the SYS disk area and the FORTRAN compiler
from the user's disk area. Since SYS will be searched for LINK-10 on
all disk specifications other than SELF, the user needs to specify two

disk areas only when he is using a translator from his area.
2.4 SAVE AND SSAVE SYSTEM COMMANDS

After loading is completed, the loaded program may be written onto an
output device so that it can be executed at some future date without
rerunning LINK-10. The SAVE and SSAVE system commands outpui the core
image onto the specified device as one or two files. If the SAVE
command is used, the program will be nonsharable when it is later
loaded into core. When the SSAVE command is used, the high segment
(if any) of the program will be sharable when the program is loaded.

The general command format of the two commands is the same:
SAVE dev:file.ext[directory]core

SSAVE dev:file.ext[directorylcore

where

dev: is the name of the device on which to write the saved file.
If omitted, DSK: isg assumed.

file is the name of the saved file. If omitted, the job's
current name is used. This name is set by the last R, RUN, GET,
SAVE, or SSAVE system command, the last command which ran a
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program (e.g., DIRECT),Ior the last SETNAM UUO.

.ext is the extension of the low segment file. If omitted, the
following extensions are assigned:

If the program has one segment, the extension .SAV is
assigned.

If the program has two segments, the low segment file has
the extension .LOW, and .the high segment £file has the
extension .HGH when a SAVE command is used and the extension
«SHR when a SSAVE command is used.

{directory] is the area in which to save the file. If omitted,
the user's default directory is used.

core is the amount of core in which to save the program, If
omitted, the minimum required is assignéd.

Refer to DECsystem-10 OPERATING SYSTEM COMMANDS for complete

descriptions on the SAVE and SSAVE commands.

2.5 COMPIL Examples

In the following example, the user is translating, 1loading, and

executing a MACRO program. The /LINK switéh requests that the LINK-~10

linking loader be used instead of the LOADER.

(EXECUTE /LJNK SIMPLE ,MAC )

MACROI SIMPLE

LINKE LOADING

CEXECUTION]

THIS IS A VERY SIMPLE TWO=SEGMENY MAGCRO PROGRAM,

EXIT

2-11
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In the example below, the user is compiling, loading, and executing
three COBOL programs. The /MAP:PROGMP.MAP switch requests the
generation of a map file with the name PROGMP.MAP.

VEXECUTE /| [NK /MAPIPROGMP Fy A F1 B)FyC D

coBOLt CB3UBA EFXLAnCBHJ

coBoLt CBS@BB [FILB,CBL]

c0BOL¢ CBS@PAC LFILC,CBL]

L INKI LOADING

EEXECUTIONT

RUNNING CBS@8A

RUNNING CBS@8B

RUNNING CBS@BC

EXIT
The map file is now on the user's disk area. He can print the file
with the following command:

\PRINT PRQGMP,MAP )

TOTAL OF 3 BLOCKS IN LPT REQUEST

The following is a listing of the map file generated.

2-12
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2.6 SUMMARY

The LOAD, EXECUTE, and DEBUG system commands, along with the switches
described in Table 2-1, are sufficient for loading and executing most
programs. The wuser c¢an load separately-compi;ed programs and
debugging programs, obtain maps, search files in a library search
mode, and execute the program. To produce a saved file of hisv core
image, the user can employ the system commands SAVE and SSAVE. More
complex loading procedures can be performed by directly using LINK-10,

as described in Chapter 3.
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CHAPTER 3

USING LINK-10
The user runs LINK-10 directly by issuing the system command
R LINK

LINK~10 responds with an asterisk at which point the user types in his
command stringé. The .LINK-10 program interprets all of the input
typed by the user up to the end of the command string. A command
string is defined as a series of characters terminated by a carriage
return-line feed. A carriage return-line feed is generated when the
user depresses the ‘RETURN key on his terminal. The RETURN key is
represented in this manual by the symbol ). If the user needs to
continue a command string on another line, he can place a hyphen as
the last non-blank, non-comment character before the carriage
return~line feed. Continuation lines are considered part of the
current command string, and the current string is not considered
terminated until a carriage return-line feed is seen without a
preceding hyphen; Comments may be édded to any line by preceding the
’commenﬁ with a semicolon. Trailing spaces and tabs (including those

before comments) are always ignored.

When the command string is terminated, LINK-10 processes the data in
the command string by peiforming the actions specified by the user.
This usually entails setting relevant internal conditions and stqring
information for later use. Each command string is completely scanned

and processéd before LINK-10 accepts a new one. After scanning and

C3-1
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processing the current command string, LINK-10 returns with another
asterisk signifying its readiness to accept more input. The program
accepts command string input until the user gives the exit condition
switch (/GO) indicating that LINK-10 is to finish all loading tasks.
At this point control is either returned to the operating system or
given to the 1loaded program for execution, depending upon the

preceding command strings.
3.1 LINK-10 COMMAND STRINGS

Command strings to LINK-10 contain a series of input and/or output
file specifications and non-conflicting switches to direct the loading

process. The general command string format is as follows:
*output specifications=input specifications

Any number of specifications can be included in the command string by
separating each specification from other specifications with a comma.
Aithough the equals sign is not required, it is recommended that the
user include it so that he can distinguish his output specifications
from his input ones. 1If the user does not include an equals sign, he
must use a comma to separate the specifications. The input and output
specifications are then distinguished by the type of switch associated
with the specification, and the specifications can appear in any order

(e.g., input specifications can precede output specifications).

An input or output specification consists of a file specification and
switches appearing before and/or after the file specification. A file

specification is in the form
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dev:file.ext[directory]
and the individual switches that can be used in the command string are

described in Chapter 4.

When items in a file specification are missing, LINK-10 has a set of
initial values to be used as defaults. On input specifications, the
default values assumed for missing items in a file specification are

as follows:

Device DSK:

Filename A blank filename
Extension +REL
Directory The user's default directory

On output specifications, the default values are as follows:

Device DSK:

Filename Name of the last program containing a start
address. If there is no program with a start
address, the name nnnLNK, where nnn is the
user's job number, is used.

Extension. Dependent on the type of output file
requested via switches. :
Log file +«LOG
Map file +MAP
Saved file «SHR, .HGH, . SAV, . LOW

Symbol file +SYM
Expanded  save
file « XPN
Directory The user's default directory.
These defaults are applied just prior to initializing the device and
opening the file, and are used only if the user has not given values
for items in a file specificaiion. The initial LINK=-10 defaults for

items in a file specification are used only when a value for the item
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does not appear in the command string or until the value is seen if it

is after the beginning of the string.

If a component of a file specification is given before the filename,
it remains in effect until changed by a value given subsequently by
the user for the same component or until the end of the command
string. For example, a user can specify a device name at the
beginning of the string and not have to repeat the device name for
each specificdtion if he is wusing the same device for all
specifications in the command string. However, once the device name
is changed, the new name is wused as the default device for the

reaminder of the command string.

As another example, the user can specify an extension and a directory

to be used by issuing a command string such as
*.BIN[lO,?]DSKB:FILI,DSKC:FILZ.REL[10,20],DSKA:FIL3 )

The extension .BIN and the directory [10,7] are used for any
specifications that do not include an extension or directory. The

above command string is equivalent to

*DSKB:FIL1.BIN[10,7],DSKC:FIL2.REL[10,20],DSKA:FIL3.REL[10,7] )

3.2 CHANGING DEFAULTS

The /DEFAULT switch is used to change the initial wvalues that are
assumed when the user does not include a component of a file

specification in his command string. The values specified with this
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switch remain in effect for the entire load unless changed by another

/DEFAULT switch. The form of the /DEFAULT switch is as follows:

components of file specification /DEFAULT : keyword
where

components of file specification are the components which
the user wants as his default components.

keyword is either INPUT or OUTPUT to change the default
components for the input or output specifications,
respectively. If this argument is omitted, INPUT is
assumed.
For example, the following specification
DSKB: .BIN[10,20]/DEFAULT
changes the values to be used as defaults for the input specifications
to be DSKB: for the device, .BIN for the extension, and [10,20] for

the directory.
NOTE

Because the extensions for output files depend
upon . the types of file being requested, the user
cannot change the output extensions. Any attempt
to do so is 'ignored. ' :

3.3 LINK-10 SWITCH ALGORITHMS

LINK-10 allowsvthe user to request various loading parameters via
switches in the command string. Switches afe used to specify output
files, to set defaults, to control the loading of programs, to set
valués, to format maps and symbol tables, to request values of
symbols, and to position aevices. Some switches merely change the

status of LINK-10 by setting internal values; others request immediate
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action to be taken.

LINK-10 has several categories of switches with a specific algorithm

for the handling of each category. These categories are:

. Device Switches

- File Dependent Switches

. Output Switches

. Immediate Action Switches

. Delayed Action Switches

. Switches that create implicit file specifications

3.3.1 Device Switches

Switches in this category (e.g., /SKIP, /REWIND) affect the device
within an input or output specification. The switch is in effect
after the device is initialized and, depending on its position, either
before or after the file is read or written. 1If the switch appears
before the filename, the appropriate action is taken before the file
is processed, and if it appears after the filename, action is taken
after the file is processed. Switches in this category apply only to
the current input or output specification and do not carry over to
subsequent devices. 1In other words, once the requested action is
performed, it is not performed again unless another device switch is

given.
For example, the following specification may be given by -the user:

/SKIP:2 MTAl:MYFILE/UNLOAD,
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After the magnetic tape is initialized, LINK~10 skips forward over two
files (/SKIP:2), reads the file called MYFILE, and after reading the

file, rewinds and unloads the tape (/UNLOAD) .
3.3.2 File Dependent Switches

Switches belonging to this category (e.g.,/NOLOCAL, /SEARCH) modify
the loading or the contents of a file. These swiﬁches are either
temporary or permanent in nature. A ﬁemporary switch applies only to
the file specification immediately preceding it. An intervening comma
cannot separate the file specification and the switch. A permanent
switch éppears before the file specification and applies to all file
specifications following it until modified By a subsequent switch or
until the end of the current command string is reached. (Remember
that continuation lines are considered part of the :current command
string). This means that permanent file-dependent switches, unlike
device switches, continue to apply to following specifications (i.e.,
the action requested by the switch is not terminated at the comma

which separates specifications).
For example, the following specifications may be issued by the user:
»/NOLOCAL DTA3:MAIN1,MAIN2,MYLIB/SEARCH,

Two files, MAINLl and MAIN2, are loaded in their entirety from DTA3
without their local symbols. The file MYLIB is searched and parts of
it are loaded only if required (i.e., they are required to satisfy any
undefined symbol requests); if needed, they are also loaded without

local symbols.
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3.3.3 Output Switches

Switches in this category (e.g.,/MAP, /LOG, /SAVE) initialize the
output devices and create the output files. Eaéh output specification
must contain one of these switches because LINK-10 does not create
output files wunless explicitly requested to do so. Each switch
represents a specific type of output file and is used with a file
specification to indicate the device and filename of the file. Only
one output switch can be used with each output specification. If the
switch is the only item appearing in the output specification, the
device name and filename are taken from the previous specification or

from the LINK-10 defaults for output.

For example, if the user desires a saved file and a map file on DSKB:
and both with the name OUTPUT, he can issue the following

specifications:

DSKB :QUTPUT/SAVE , /MAP=
The two files will have the same filename (OUTPUT) but, by default,
the extensjons will be different (refer to Paragraph 3.1). The comma
separating the two switches is required to indicate that two output
files are desired. If the user is satisfied with accepting the
LINK-10 defaults for output specifications, he can give the following

/SAVE, /MAP=
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NOTE

Although the /LOG switch is considered an output
switch, it is handled in a slightly different
fashion from the remaining output switches. By
assigning a device the logical name LOG before
initializing LINK-10, the user receives the log
file on the device assigned as LOG, even if he
does not include the /LOG switch in his command
string. The filename associated with the log file
is nnnLNK.LOG, where nnn is the user's job number.
The /LOG switch can then be used in the LINK-10
command string to change the filename of the log
file. For example,

.ASSIGN DSKC:LOG: J

.R LINK )

*DSKC : MYLOG/LOG J)
renames the log file on DSKC: from nnnLNK.LOG to
MYLOG.LOG. If the logical device is not assigned,
then the building of the log file begins when the
/LOG switch is seen. This results in the

initialization timings not being included in the
file.

3.3.4 Immediate Action Switches

Switches in this category (e.g.. /UNDEF, /VALUE, /NOINITIAL, /NOSYM)
are processed by LINK-10 as soon as they are seen. These switches are
divided into two types:

. Those that request typeout from LINK=-10.

. Those that change the status of the loading procedure.
Type-out switches (e.g., /UNDEF) request information from LINK-10 and
are not dependent upon a particular specification. For this reason,
they can appear anywhere in the command string but are usually on a
command line by themselves because the user is interactively
requesting information to determine if he may have forgotten to

specify needed parameters. After processing the switch (i.e., at the
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end of the command string), LINK-10 returns the requested information
immediately. Once the information is returned to the user, the switch

is cleared.

Status changing switches (e.g.,/NOINITIAL, /NOSYM) are related to the
entire loading procedure and not to an individual specification. They
are placed in the command string at the point at which the user wants
the action to be performed. Once the action has been taken, it is in
effect for the entire loading process and cannot be overridden. For
example, once the user gives the /NOSYM switch to notify LINK-10 not
to generate a local symbol table, he cannot, in the same load, give a

switch to LINK=-10 to nullify this action.
3.3.5 Delayed Action Switches

Switches in this category (e.g., /MAXCOR,/HASHSIZE) are used to change
operational parameters of LINK~10 to the specified values. When the
switch is seen, LINK-10 accepts the value but does not use it until it
is needed. For example, there is a preset value for the maximum core
LINK-10 can occupy during loading. Use of the /MAXCOR switch changes
this value immediately but LINK-10 does not examine the value until it

needs to expand its core size.
3.3.6 Switches that Create Implicit File Specifications

Switches in this category {e.g., /DEBUG, /SYSLIB) cause LINK=10 to
Ccreate one or more input file specifications for programs that must be
loaded along with the user's program and to set various other switches

related to the implicitly specified file. As an example, the /DEBUG
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" switch indicates that a debugging program is to be loaded and that
subsequent modules are to - be loaded with local symbols, unless
otherwise specified by the user. If one of these switches appears
before +the file specification, the program implied by the switch is
loaded before the currenf file. If the Switch is after the file
specification, the program is loaded after the current file. Once the

program implied by the switch is loaded, the sWitch is cleared.
3.4 LINK-10 SWITCHES

Switches to LINK-10 have one of the following forms:
/switch
/switch:arg
/switch: (arg,...,arq)
/switch:value
/switch:arg:value
/switch: (arg:value,...,arg:value)
where
/switch  is the name of the desired switch. This name can be
truncated to a unique abbreviation. The first six
characters of the name are sufficient to ensure

uniqueness.

arg is a keyword or a symbol name. Keywords can be
truncated to a unique abbreviation.

value is either a decimal or octal number. An octal value
can be used with a switch that accepts decimal values
by preceding the octal value with a number sign (#).

is the Separator ‘between components in a switch
specification and must be present if more than one item
is given.

( ) are used to enclose multiple keywords and/or values to
a switch. They are required if more than one argument
appears with the switch.

3-11



LINK-10 -686-

LINK-10

LINK—lﬂ Switches

NOTE
For the first release of LINK-10, iultiple
keywords cannot be specified in a single switch
specification. This means that the user must
issue a switch specification for each. desired
keyword (e.g., /CONTENTS : LOCAL /CONTENTS:
RELOCATABLE) . This restriction will be removed in
a later release of LINK-10.
Each switch specification must be terminated with a space; however,
spaces cannot appear within a switch specification (i.e., between the

slash and the end of the value).

Table 3-1 briefly describes the switches that can be used on ‘the
LINK-10 command string, and Chapter 4 contains the complete

descriptions of the switches in alphabetical order.

3-12
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LINK-10 Switches
Switch ‘ Meaning
/BACKSPACE Spaces backwards over the
' specified number of files.

/COMMON Allocates a COMMON area.

/CONTENTS Specifies the types of symbols
to be output in a map.

/CORE ; Specifies LINK-10's initial
low segment size.

/COUNTER ‘ Lists the relocation counters
and their values.

/CPU Specifies the processor on
which the program will run.

/DATA Loads defined constant data.
This switch is not implemented
in Version 1.

/DEBUG or /D Loads and specifies execution
of a debugging program.

/DEFAULT . Changes default values  for
missing components in a file
specification.

/DEFINE Assigns values to undefined
global symbols interactively.

/ENTRY : Lists library search symbols.

/ERRORLEVEL Selectively suppresses
messages to the terminal.

/ESTIMATE Allocates disk space for an
output file.

/EXCLUDE : Inhibits the loading of
specified modules.

/EXECUTE or /E Specifies execution of the
program upon completion of
loading.

3-13




/LOCALS or /L

/LOG

/LOGLEVEL

/MAP or /M

/MAXCOR

/MPSORT

/MTAPE

/NOINITIAL

/NOLOCAL or /N

/NOSEARCH
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LINK~-10 Switches
Switch Meaning

/FOROTS Loads FOROTS, if required,
during default system library
searching. :

/FORSE Loads FORSE, if required,
during default system library
searching.

/FRECOR Specifies the amount of free
core guaranteed after each
expansion.

/GO or /G Terminates the loading
progress.

/HASHSIZE Specifies the size of the
global symbol table.

/ INCLUDE Forces the loading of

specified modules from a
library.

Loads with local symbols.

Causes a log file to be
generated.

Suppresses messages to the log
file. '

Causes a map file to be
generated.

Specifies LINK-10's maximum
low segment core size.

Sorts the symbol table for
output to the map file.

Performs magnetic tape
functions.

Clears the initial global
symbol tables.

Loads without local symbols.

Turns off user library search
mode.
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LINK~10 Switches
Switch Meaning

/NOSTART Ignores starting addresses.

/NOSYMBOL Inhibits the generation of a

: symbol table in core.

/NOSYSLIB Prevents a- search of the
default system libraries.

/0TS Indicates the segment for the
object time system.

/PATCHSIZE Allocates patch space.

/REQUIRE Generates global requests for
the specified symbols.

/REWIND Rewinds the DECtape or
magnetic tape.

/RUNCOR Assigns the initial low
segment core size for the
program.

/RUNAME Assigns the program name.

/SAVE Causes a saved file to be

/SEARCH or /S

/SEGMENT
/SET
/SEVERITY
/SKIP
/SSAVE
/START

/SYMBOL

generated.

Turns on user library search
mode.

Specifies the segment in which
to load the modules.

Defines the values of a
relocation counter.

Defines the fatality level of
errors.

Spaces forward on a magnetic
tape.

Causes a sharable saved file
to be generated.

Specifies the start address of
a program,

Causes a symbol file to be
generated. :
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Switch Meaning

/SYMSEG Moves the symbol table to the
specified segment.

/SYSLIB Performs a search of the
default system libraries.

/SYSORT Sorts the symbol table for
output to the symbol file.

/TEST Loads a debugging program.

/UNDEFINED or /U

/UNLOAD

/VERBOSITY

/VALUE

/XPN

/ZERO

Types undefined global symbols
on the terminal.

Rewinds and unloads the
DECtape or magnetic tape.

Specifies the amount of text
to be printed for a message.

Lists the current values of
the specified global symbols.

Creates or saves the expanded
core image file.

Clears the specified DECtape
directory.

3-16
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/BACKSPACE
Function

The /BACKSPACE switch is used to space backwards over the
. specified number of files. This switch has an effect only on

tape devices and is ignored for non-tape devices.

Switch Format

- —— —— —— - - -

/BACKSPACE:n
n is a decimal number representing the number of files to

backspace over. If n is omitted, n=1 is assumed.

Category of Switch

Device Switch (refer to Paragraph 3.3.1)
Examples

+MTAO:/BACK:3,

Backspace MTAO by three files.,



LINK-10

-692-

LINK-10

Switches

/COMMON

Function

The /COMMON switch is used to allocate an area of storage of the
specified size before loading any more code. An array of storage
(a COMMON area) is reserved into which data can be placéd in
order that it may be shared by several programs and routines.
Because the FORTRAN language contains a statement that reserves
space for a COMMON area, this switch is used to reserve CdMMON
arrays when loading non-FORTRAN programs or to allocate a
different size area than given via the COMMON statement in a
FORTRAN program. However, if this switch is used to allocate a
larger size area of the same name as that given in the FORTRAN
program, the switch specification must be given before the

FORTRAN program is loaded.

The name of each labeled area of COMMON storage is defined as an
internal symbol whose value is the address of the first word of
the COMMON area. These symbols may be used by other programs as

external symbols.

Switch Format

/COMMON : name:n
Name is the symbolic name of up to six SIXBIT characters of the
COMMON area. Blank COMMON is designated with the symbolic name

".,coMM.".
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n is a decimal number representing the size of the area in words.

Restrictions

Although various modules may redefine COMMON areas of the same
name, the =size of a COMMON area cannot be increased during the
loading process. Therefore, the largest definition of a given
- COMMON area must be loaded first. Any attempt to increase the
size of a COMMON area by redefinition will result in a fatal
error.. This applies to both modules defining COMMON areas and

the /COMMON switch.

Category of Switch

Immediate Action Switch (refer to Paragraph 3.3.4)
Examples

/COMMON: ,COMM.:1000

Allocate blank COMMON to be 1000 words.
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/CONTENTS

Function

The /CONTENTS switch gives the user control over the contents of
the map file by allowing him to specify the types of symbols to
be included in the file. Each symbol is marked as to its type hy
the translator that processed the module containing the symbol.
Some symbols may be of more than one type. For example, a symbol
may be both a global symbol and a relocatable symbol. To insure
the inclusion of such a symbol in the map file, the user must
specify both the GLOBAL, and the RELOCA?ABLE keywords in the
/CONTENTS switch.

Each specification of the /CONTENTS switch is cumulative;
keywords set by t+the first specification are not automatically
cleared by ihe second specification. If the user desires to
clear a keyword set in a previous - specification, he must

explicitly specify its complement.
NOTE

This switch does not produce a map file. The user
must specify the /MAP switch on an ' output
specification in order to obtain the file. Unless
the /MAP is given, the /CONTENTS switch has no
meaning and is ignored. : :

Switch Format

/CONTENTS : keyword

/CONTENTS : (keyword,. . ., keyword)
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Keywords are as follows:
ABSOLUTE include "all absolute symbols (usually flags,
accumulators, and masks) . Complement of
NOABSOLUTE..
ALL A inqlude all symbols. Complement of NONE.
COMMON include all COMMON symbols. Complement  of
NOCOMMON. ;

DEFAULT ) 1nc1ude the symbols accordlng to LINK-10's default
: . setting, that is: COMMON, GLOBAL, ENTRY, ABSOLUTE,

RELOCATABLE, NOLOCAL, and NOZERO.

This keyword is

used to reéset the /CONTENTS switch to the original

default setting.

ENTRY include all entry name symbols, Complement of
. NOENTRY., '
GLOBAL include all global gymbols - including COMMON and

ENTRY' symbols unless: these symbols are suppressed
with - the NOCOMMON and ~ NOENTRY keywords.

cOmplement of NOGLOBAL.

LOCALS k lnclude all local symbols. Complement of NOLOCAL.

NOABSOLUTE do not lnclude absolute symbols

(i.e., turn off

the condition corresponding to absolute symbols).

Complement of ABSOLUTE.

NOCOMMON do not include COMMON symbols. Complement of
COMMON. T

NOENTRY do not include entry name symbols. Complement of
ENTRY. '

NOGLOBAL do not include global symbols including COMMON and

ENTRY symbols unless these symbols are requested
with the COMMON and ENTRY keywords. Complement of

GLOEAL.

NOLOCAL do not include 1local symbols. Complement of
LOCALS. ’ ’ '

NONE do not include any symbols of any kind. However,

header information is still output in the map.

Complement of ALL.

NORELOCATABLE do not 1nclude relocatable symbols. Complement of

RELOCATABLE.
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NOZERO do not include symbols from zero length programs.
Complement of ZERO.

RELOCATABLE include symbols that are relocatable (usually
addresses). Complement of NORELOCATABLE.

ZERO include symbols from zero length modules (usually
parameter files). A zero length module is one
which defines symbols but generates no code.
Complement of NOZERO.

If the /CONTENTS switch is not specified, the default setting is

COMMON, GLOBAL, ENTRY, RELOCATABLE, ABSOLUTE, NOLOCAL, and

NOZERO. When the user specifies a keyword, the keyword is either

added to the default setting or deleted from the default setting.

For example, if the user issues the /CONTENTS:ZERO 'switch, the

condition for symbols in zero length programs is added to the

default setting. However, the keywords ALL, NONE, and DEFAULT

reset the default setting to their respective meanings.

Category of Switch

Delayed Action Switch (refer to Paragraph 3.3.5)

/CONTENT: ZERO, /CON : LOCAL,

Include in the map local symbols and symbols from zero
length modules, 'in addition to the types of symbols in
LINK-10's default setting.
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/CORE

Function

The /CORE switch is used to specify the initial size of LINK-10's
low segment, Generally, this size is 1less than or equal to
MAXCOR (the maximum size of LINK-10's low segment). If the size
specified in the /CORE switch is greater than MAXCOR, the core
will be assigned. However, the next time LINK-10 needs to expand

core, the size will be reduced to MAXCOR.

Switch Format

/CORE:n

n is a decimal number that represents the initial low segment

'core size for LINK-10. An octal value can be given by preceding

it with a number sign (#). N is expressed in units of 1024 words
or 512 words (a page) by following the nﬁmbex with K or P

respectively. If K or P is omitted, K (1024 words) is assumed.

Category of Switch

Immediate Action Switch (refer to Paragraph 3.3.4)

Examples

/CORE: 17K

Specify 17K words as the initial size of LINK-10's low
segment.
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/COUNTER

Function

—— — o - -

The /COUNTER switch is wused to output to the terminal the
relocation counters, their initial and current values, and for
undefined counters, the length of code depending on them. When a
relocation counter is not known, a count of the amount of core
used by the counter is kept so that loading can be resolved.,
Code depending on the counter is stored on the disk until the

counter is defined.

Although LINK-10 is designed to handle an indefinite .number of
relocation counters to provide efficient program construction,
the first release of LINK-10 only uses two relocation counters,
the low segment counter (.LOW.) and the high segment counter
(.HIGH.) . These counters are listed in a map file with their

initial and final values.

Switch Format

/COUNTER

Category of Switch

Immediate Action Typeout Switch (refer to Paragraph 3.3.4)
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Examples

/COUNTER

RELOCATION COUNTER INITIAL VALUE
+«LOW. 0
+HIGH, 400000

LINK-10

CURRENT VALUE
140
400010
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/CPU

Function

The /CPU switch is used to indicate the central processor on

which the program will run once it has been loaded.

Switch Format

/CPU: keyword

Keyword is either KAlO or KI10. If the keyword is omitted, KAlO
is assumed. If the /CPU awitch is omitted, the machine on whiqh

the program is loaded is assumed.

Category of Switch

Delayed Action Switch (refer to Paragraph 3.3.5)

Examples

—— - - -

/CPU:KI1l0

Run the program on the KIl0 processor.

4-10
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/DEBUG
Function

The /DEBUG switch is used to load a debugging program and to
specify that execution of the loaa will begin at the normal start
address of the éebugging program instead of the user's program.
The debugging programs available are DDT, MANTIS, and COBDDT.
This switch does noﬁ‘cause termina;ion of the loading procedure,
the /GO switch is needed for termination. The /EXECUTE switch is

not used for execution when the /DEBUG switch is given.

The /DEBUG switch turns on the load with local symbols mode and
causes it to be in effect for the remainder of the load unless
overridden by the /NOLOCALS switch. However, since the /NOLOGALS
switch is file dependent, it is cleared at the end of the command
string in which it appears and local symbols mode is reinstated.
Note that the /LOCALS switch is also file dependent; therefore,
the use of the /LOCALS switch and the implicit use of the /LOCALS
switch in the /DEBUG switch context have different results (i.e.,
the /LOCALS switch is cleared at the end of the command string
and the loadlwith local symbols mode implied by‘the /DEBUG switch

is not).

The /DEBUG switch does not cause the local symbols of the
debugging program to be loaded, regardless of the state of the

/LOCALS switch.



LINK-10 -702-

LINK-10

Switches

Switch Format

/DEBUG : keyword

Keyword is one of the following: COBDDT, COBOL, DDT, FORTRAN,
MACRO, MANTIS. When a compiler or the assembler is specified,
the debugging aid associated with that translator is used. For
example, if MACRO is sgpecified, the loading of DDT is implied.
If the keyword is omitted, DDT is assumed. '

Category of Switch

Creates an implicit file specification (refer to Paragraph 3.3.6)

»/DEBUG:DDT DTA3:FILEA.MAC,

4-12
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/DEFAULT

Function

The /DEFAULT switch is used to change LINK-10's initially-assumed
values for components missing in a file speqification. A file
ﬁpecification is in the form dev:file.ext[directory]. The
initial defaults for input specificatibns are

DSK:.#EL [user's default directory)
and for output specifications are

DSK:name of main program.ext dependent on type of

output file [user's default directory].
Thus, the user cannot change the extensions of output files, and

any attempt to do so is ignored.

Values specified via the /DEFAULT switch are in effect for the
entire loading process or until the user issues another /DEFAULT

switch.

Switch Format

/DgFAULT;keyword
Keyword is either INPUT or OUTPUT to specify default conditions
for input and output specifications, respectively. If the

keyword argument is omitted, INPUT is assumed.

Category of SWitch

Immediate Action Switch (refer to Paragraph 3.3.4)

4-13
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DSK:MAIN, /DEFAULT .BIN[10,7],

Load the file MAIN.REL from the user's default directory of
the disk and then change the input defaults to load .BIN
files from the [10,7] area of the disk.
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/DEFINE

Function

The /DEFINE switch is used interactively by the user to assign
values to undefined global symbols in order to satisfy global
requests before LINK-10 terminates the load with undefined
symbols. The user can employ the /UNDEF switch to obtain a list
of the undefined symbols and then use the /DEFINE switch to

satisfy the requests for these symbols.

Switch Formats

/DEFINE:symbolzvalue

/DEPINE: (symbol:value, « . . sSymbol:value)

Symbol is the name of the symbol to be defined. If the name
given 1is one of an alreadyédefined symbol; the user receives an

error message.

value is the decimal number to be associated with the symbol. An

octal value can be given by preceding it with a number sign (#).

4-15
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Category of Switch

Immediate Action Switch (refer to Paragraph 3.3.4)

Examples

*/UNDEF .J)

1 UNDEFINED SYMBOL
NOW 400123

*/DEFINE :NOW:897 )
*/DEFINE:OCT: $1234.)

4-16
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/ENTRY

Function

The /ENTRY swifch is used to type out ail library search symbols
(ice., entry points) that have been loaded up to the time the
switch is given. These symbols are recognized by a specific
conditioh set in the first word of the symbol by the translator
that processed the module containing the symbol. The user
defines symbols as library search symbols with an ENTRY statement
in a ﬁACRO-lO or BLISS~10 module, with a SUBROUTINE, FUNCTION, or
ENTRY statement in a FORTRAN module, or with a SUBROUTINE

statement in a COBOL module.
This switch is useful for the future overlay facility of LINK-10.

Switch Format

/ENTRY

Category of Switch

L

Immediate Action Typeout Switch (refer to Paragraph 3.3.4)

Examples

*/ENTRY )
Library Search Symbols
SQRT. 3456
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/ERRORLEVEL

Function

The /ERRORLEVEL switch is used to selectively suppress LINK-10
messages to the user's terminal. Associated with each message is
a decimal number from 0 to 31 called the message level. Via this
switch, the user can decide that messages with a message level
less than or equal to a specific number are not to be output to
his terminal. A user would normally want to suppress informative
messages rather than error messages. The higher the message
level, the more serious the message. Refer to Chapter 5 for the

message level of each LINK-10 message.

Switch Format

/ERRORLEVEL:n

n is a decimal number from 0 to 30. Messages with a message
level less than or equal to n will not be output to the terminal.
Note that a message with a level of 31 cannot be suppressed. If
this switch, or the value of the switch, is omitted, informative

messages are suppressed.

Category of Switch

Delayed Action Switch (refer to Paragraph 3.3.5)

Examples

/ERRORLEVEL: 10
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/ESTIMATE

Function

The /ESTIMATE switch is used to reserve disk space for an output
file and must be associated with an output specification.
Because each occurrence of the switch allocates space for only
one file,- the user must issue an /ESTIMATE switch for each file

that needs spﬁce reserved.

This switch is not required for space allocation for an output
file, but its wuse can both help the user stay within his quota
allotment and reduce the number of (RIB) pointers associated with

the file.

Switch Format

/ESTIMATE:n
n is a decimal number representing the estimated number of blocks
of 128 words of the output file. A warning message is given if

LINK-10 fails to allocate the requested size.

If this switch is omitted, or if an insufficient estimate is

given, space is allocated automatically as needed.

4-19
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Category of Switch

Output Switch (refer to Paragraph 3.3.3)
Examples

DSKC:OUTPUT/MAP/ESTIMATE: 50, /SAVE/ESTIMATE: 200,

Allocate 50 blocks for the map file and 200 blocks for the
save file.

4-20
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/EXCLUDE

Function

The /EXCLUDE switch is used to inhibit the loading of certain
modules in a file when ldading the file in the current mode
(either search or nonsearéh mode). This switch is useful when
the user is searching a library file and definitely knows he does
not want certan modules, even though his program may reference
the names of these modules. For example, if a library file has
éeveral modules with the same library search symbols (e.g., as in
dummy routihes) and the user wants to load a module other than
the fifst ohe, he can use this switch fo prevent the loading of
the modules not desired. Another use of the /EXCLUDE switch is
to satisfy global symbol definitions during library searching by

excluding the modules that would cause multiply-defined symbols.

Switch Formats

/EXCLUDE : symbol
/EXCLUDE: (symbol, . . ., symbol)
Symbol is the name of the module.

4-21
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Category of Switch

File Dependent Switch (refer to Paragraph 3.3.2)

,/SEARCH LIBFIL.REL/EXCLUDE: (MOD1,MOD2),

Search the file LIBFIL as a library but do not load the
modules MOD1 and MOD2 from the £file, even if they are
referenced.

4-22
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/EXECUTE

Eunction

The /EXECUTE switch is used to specify that the loaded program is
to be staitéd at the nérmél entry ﬁoint‘(i.e.; the start address)
upon completidn bf'lbadiﬁg.; This Switch doés not cause the
términatién of loadiﬁg; the /GO switch is needed to terminate

loading.

The /EXECUTE and /DEBUG switches cannot be used together because
one switch specdifies execution of the user's program (/EXECUTE)
and the other switch épecifies execution of the debugging program

’ (/DEBUG) Pl

Switch Format

/EXECUTE

Category of Switch

Delayed Action Switch (refer to Paragraph 3.3.5)
: o

Examples

4-23
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/FOROTS

Function

The /FOROTS switch is used to specify the object time system
FOROTS, instead of FORSE, for use with FORTRAN programs. FOROTS
is then loaded, if required, when LINK-10 searches the default

system libraries.

Switch Format

/FOROTS

Category of Switch

Creates an implicit file specification (refer to Paragraph 3.3.6)

+/FOROTS DSK:MAIN,SUB1,
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/FORSE

Function

The /FORSE switch is used to specify the object time system
FORSE, instead of FOROTS, for use with FORTRAN programs. FORSE
is thep loaded, if required, when LINK=-10 searches the default

systém libraries.

Switch Format

/FORSE

Category of Switch

Creates an impiicit file specification (refer to Parégraph 3.3.6)
Examples

+DSK:MAIN.F4/FORSE,

4-25
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/FRECOR

Function

The /FRECOR switch guarantees that the specified amount of free
core will remain after LINK-10 expands specific areas in its low
segment. Since LINK-10's default amount of free core 1is 2K,
users do not need this switch when loading most modules.
However, when the modules being loaded are quite large (e.g.,
monitor modules), a larger amount of FRECOR will result in a
faster loading process because LINK-=-1C will not have to move

areas around in core as often.

During the loading procedure, LINK-10 has five areas that can be
expanded beyond their initial sizes. These areas are: the user's
low segment code area (LC), the user's high segment code area
(HC), the local symbol table area (LS), the fixup area (FX), and
the global symbol table area (GS). Each area has a lower
boundary, a maximum upper boundary, and an actual upper boundary.
LINK~10 tries to maintain space between the actual upper boundary
and the maximum upper boundary at all times. However, as the
loading procedure progresses, LINK~-10 may have to expand an area
to accomodate the user's input. If the sum of the amount of free
core between the actual upper boundary and the maximum upper
boundary £for all areas minus the size required for the expansion
is less than FRECOR, core is expanded to an amount large enough
to maintain FRECOR. If the required size of the low segment

becomes greater than MAXCOR (the user specified limit) or CORMAX
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(the system limit) allows, no further expansion is attempted and
core is obtained from the free space recovered by shuffling
areas. When all of the free space has been obtained, some or all
of the above-mentioned areas must overflow to the disk. Note

that free core is not maintained when areas overflow to the disk.

Switch Format

/FRECOR:n

n is a decimal number representing the number of words of free
core rounded to the next 128-word multiple. If this switch, or
the value of this switch, is omitted, 2K words is assumed.

Category of Switch

Delayed Action Switch (refer'to Paragraph 3.3.5)
Examples

/FRECOR: 3K

4-27
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/GO

Function

The /GO switch is used to terminate the loading process and is
the only terminatioﬁ switch available. When LINK-10 executes the
/GO switch, it finishes loading the current specification,
searches default libraries (if this action has not been
suppressed with the /NOSYSLIB switch), produées the requested
output files, and either exits to the monitor or runs the core
image produced depending upon the switches appearing in the input
command strings. If the /DEBUG switch has been specified,
execution begins at the normal start address of the appropriate
debugging program. If the /EXECUTE or /TEST switch has been
specified, execution begins at the normal start add#ess of the
user's program. If one of these switches has not been specified,

LINK-10 exits to the monitor.

Switch Format

/GO '

Category of Switch

Immediate Action Switch (refer to Paragraph 3.3.4)
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/HASHSIZE

Function

The /HASHSIZE switch is used to épecify the initial size of the
global symbol table. LINK-10 uses the lowest prime number in its
internal list that is greater than or equal to the given value as
fhe hashsize for the symbol table. This switch can be employed
by a user who knows before loading that thé number of global
symbols used by his program is going to be quite large. By
setting the hashsize of the symbol table to a larger number, the
user can save LINK-IO time and space that would be used in
expanding the hash table. When the user receives the message
REHASHING GLOBAL SYMBOL TABLE on a load, it serves as an
indication that he should use the /HASHSIZE switch at the
beginning of subsequent loads of the same programs. Refer to the
LINK-10 Design Specification for the hashing technique used in

symbol tables.

Switch Format

/HASHSIZE:n

n is a decimal number representing the estimated hashsize of the
global symbol table. A recommended hashsize is a number 1/3
larger than the total number of global symbols in the load. The

default size (initially 127) is an assembly parameter.
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Category of Switch

Delayed Action Switch (refer to Paragraph 3.3.5)

/HAS:1000

LINK-10 uses the prime number 1021.
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/INCLUDE

Function

The /INCLUDE switch is used, when 10ading a file in search mode,
to force thé loadihé of speéified modules in that file whetlier or
not the user's program reféfendes ﬁhem. For example, if the user
doeé not have a global request for a desired module, he can use

this switch to cause that module t6 be loaded.

Although the /INCLUDE switch is implemented in Version 1, its
primary use is for the overlay facility in order to call a

module.

Switch Format

/INCLUDE: symbol
/INCLUDE: (symbol, . . ., symbol)

Symbol is the module name of the desired module.

Catedgory of Switch

File Dependent Switch (refer to Paragraph 3.3.2)

Examples

»SYS:LIB40/INCLUDE: (SIN,COS,TAN),

Search the library Lino, but always load the modules SIN,
COs, and TAN. _
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/LOCALS

Function

The /LOCALS switch is used to load local symbols with the
specified programs. Local symbols are not processed by LINK-10,

but are useful to the user when debugging.

This switch does not cause local symbols to be saved as part of
the core image requested by the /SAVE or /SSAVE switch. The
/SYMSEG switch or an entry in the JOBDAT location .JBDDT is

required if local symbols are to remain in core.

Switch FPormat

/LOCALS

Category of Switch

File Dependent Switch (refer to Paragraph 3.3.2)

Examples

(MYFILE,/LOCAL MYDATA,MYSUB,MYLIB,

Load local symbols with the programs MYDATA, MYSUB, and
MYLIB.
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/LOG

Function

The /LOG switch is used to specify an output log file into which
LINK-10 places information that is useful for the user when he is
debugging his program. This file is a report of LINK-10's
progress in loading the user's program because the actions taken
by\LiNK-lo are shown. The times aﬁ which these actions took

place are also indicated.

This switch is not required to obtain a log file if the user
assigné a device the logical name LOG before running LINK-10.
Then all log information will be recofded in a file on this
assigned device. The file is named nnnLNK.LOG where nnn is the
user's.job number. In this case, the /LOG switch merely causes

the file to be renamed to the user's specifications,

If the user does not assign a device the logical name LOG prior
to running LINK-10, .he must use the /LOG switch in order to
obtain a log filé. 'However, any times and messages output before
the /LOG switéh'is seen in the command string will not appear in

the log file.

Switch Format

file specification/LOG
File specification is in the form dev:file,ext [directory] to

specify the device and name associated with the log file. The
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default file specification is DSK:name of main program. LOG

{user's default directoryl. The user's terminal may be specified

as the log device.

Category of Switch

Output‘Switch (refer to Paragraph 3.3.3)

DSKB :MYLOG/LOG

Create a log file on DSKB: with the name MYLOG.

4-34
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/LOGLEVEL

Function

The /LOGLEVEL switch is used to suppress LINK-10 messages to the
user's log file. This switch permits the user to set the level
of messages that are to appear in the log file. Refer to the

/ERRORLEVEL switch and Chapter 5.

If the log file is output to the user's terminal (i.e., the 1log
device is the wuser's terminal), the messages output are
determined by the 1lower of the arguments specified in the
/ERRORLEVEL and /LOGLEVEL switches. The user would rarely set
the log device as the terminal because the /ERRORLEVEL switch
with a low number allows him to obtain all messages on the

terminal.

Switch Format

/LOGLEVEL:ﬁ

n is a decimal number from 0 to 30; Messages with a message
level less than or equal to n will not be output to the log file.
The user cannot suppress messages with a level of 31. If this
switch, or the value of the switch is omitted, a message level of

0 is assumed (i.e., all messages are output to the log file).

4-35
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Category of Switch

Delayed Action Switch (refer to Paragraph 3.3.5)

Examples

/LOGLEVEL: 5

Do not output any message to the log file with a message
level less than or equal to 5.
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/MAP

Function

The /MAP switch is used to specify an output map file which
consists of the types of symbols requested by the user with the
/CONTENTS switch. The map file is useful to the user when he is
debugging his program because it lists the symbols used by his
program along with their values. Header information (e.g.,
relocation counters with their lengths and starting addresses) is

also included in the map.

Switch Format

file specification/MAP:keyword

File specification is in the form dev:file.ext [directory] and
specifies the device and name associated with the map file. The
default specification is DSK:name of main program.MAP[user's

defauit directory].

Keyword is one of the following:
END to produce a map file at the end of loading.

ERROR to produce a map file of the code 1loaded if a fatal
error occurs (i.e.,an error from which LINK-10 cannot
recover).

NOW to produce a map file at the time this keyword is seen.
The map contains all of the information up to and including
the last file loaded. Default libraries will not be searched
unless specified. This keyword is normally used during
debugging to determine how the load is progressing.

If the /MAP switch is not issued by the user, no map file will be"

4-37
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generated. If the switch is given, but the keyword is omitted,

the keyword END is assumed.

Category of Switch

——————— — - - - - -

Output Switch. Also, /MAP:NOW is an immediate action switch.
Examples

DSKB :MYMAP/MAP

Specify a map file on DSKB: with the name MYMAP.
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/MAXCOR

Function

The /MAXCOR switch is used to specify the maximum amount of core
LINK~1l0 may use as its low segment while loading. LINK-=10 will
expand to this size if required and then will overflow to the
disk, rather than expandiqg in core, when it reaches the maximum
core size allowed. When LINK-10 must overflow to the disk, it
writes out part or all of the symbol area, the low code area,
and/of the high core area in order that loading can continue. If
the current amount of core used is greater than the size
specified by the user, the next time LINK-10 requests more core,
the size will decrease to the amount specified by the user and
the remaining code will overflow to the disk. If +the amount
specified by the user is less than the minimum amount required by
LINK—lO, he receives a warning message indicating the amount
required. He should then respecify the switch with a larger

argument.

Switch Format

/MAXCOR:n

n is a decimal number that represents the maximum low segment
core gize for LINK-10. An octal value ¢an be given by preceeding
it with a number sign (#). N is expressed in units of 1024 words
or 512 words (a page) py following the number with Kor P

;espéctively. If K or P is omitted, K (1024 words) is assumed.
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The default size is all of available user core. The minimum size

i.s dependent upon the code already loaded.

Category of Switch

Delayed Action Switch (refer to Paragraph 3.3.5)

Examples

/MAXCOR: 30K

Allow LINK-10 to expand its 1low segment to 30K before
overflowing to the disk.
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/MPSORT
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Function

The /MPSORT switch is used to arrange the symbol table for output

to the map file in the order most convenient to the user.

Switch Format

/MPSORT : keyword

Keyword is one of the following:

UNSORTED to print the symbols in the order in which they are
placed‘in the symbol table. This keyword is the default.

ALPHABETICAL td arrange the symbol table in alphabetical
order for each module or for each block in a
block-structured module.

NUMERICAL to arrange the symbol table in numerical order
according to the values of the symbols for each module.

NOTE
For the first release  of
LINK=10, UNSORTED is the only
keyword — implemented. The
other keywords - listed above
are ignored and a warning
message is output.

Category of Switch

Delayed A¢tion Switch‘(refer to Paragraph 3.3.5)

Examples

MYMAP/MAP/MPSORT : UNSORTED

Specify a map file with thé name MYMAP and print the symbols
in the orxder in which they appear in the symbol table.
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Function
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The /MTAPE switch allows the user to perform magnetic tape

functions such
given in an
immediately.

specification,

as

rewind, backspace, and skip. If this switch is

input specification, the action is

performed

However, when the switch is part of an output

the action requested is not

output device has been initialized.

Switch Format

/MTAPE: keyword
Keyword is one
MTWAT
MTREW
MTEQF
MTSKR
MTBSR
MTEOT
MTUNL
MTBLK
MTSKF
MTBSF

MTDEC

of
to
to
to
to
to
to
to
to
to
to

to

the following:

wait for spacing and I/0 to finish,
rewind the tape to load point.
write an EOF,

skip one record.

backspace one record,

space to the logical end-of-tape.
rewind and unload the tape.

write 3 inches of blank tape.
skip one file.

backspace one file.

initialize for Digital-compatible

tape.

performed until the

9-channel
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MTIND to initialize for industry-compatible 9-channel
tape.

Category of Switch

Device Switch (refer to Paragraph 3.3.1)

Examples

MTAQ: /MTAPE : MTEOT/MAP

Output the map file to MTA@: after spacing to the logical end
of tape (i.e., to the first'frge block) .

4-43
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/NOINITIAL

Function

The /NOINITIAL switch is used to clear LINK-10's initial global
symbol table. This initial global symbol table consists of the
.JBxxx symbols in JOBDAT. (Refer td DECsystem-10 Monitor Calls
for a description of JOBDAT.) This switch is normally employed
when the user is loading LINK-10 itself (in order to get the
latest copy of JOBDAT), when the user wants to load a private
copy of JOBDAT in order to use new values, or when the user is
loading a program (for the purpose of creating a core image file)
that will eventually run as an exec mode program (e.g., the
monitor, diagnostics, a bootstrap loader) . This switch must
appear before the first file specification in the command string
or else the initial LINK-10 global symbol table (JOBDAT) will be
loaded. If the /NOINITIAL switch is specified, JOBDAT will Dbe

searched when the default system libraries are searched.

Switch Format

/NOINITIAL
Tf this switch is omitted, LINK-10's internal JOBDAT area symbols

are used as the initial global symbol table.
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Category of Switch

Immediate Action Switch (refer to Paragraph 3.3.4)

Examples

—— — o o -~ -

/NOINITIAL,COMMON,COMDEV,COMMOD,TOPSIO/SEARCH/GO

Load the monitor without LINK-10's initial global symbol
table. :

/NOINITIAL,DTBOOT,EDDT/GO

Load the exec mode program without LINK-10's initial global
symbol table.
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The /NOLOCAL switch is used to load the programs without their

local symbols.

Switch Format

/NOLOCAL

This is the default action.

Category of Switch

File Dependent Switch (refer to Paragraph 3.3.2)

/LOCAL FIRST,SECOND,THIRD,FOURTH/NOLOCAL

Load the programs FIRST, SECOND, and THIRD with their local

symbols
symbols.

and load the program FOURTH without its local
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/NOSEARCH

Functionv

The /NOSEARCH switch is used to turn off library search mode
(i.e., to always load theventire indicated file or files whether
or not the files are required). The files are not searched to
detérmine if they are needed. This switch is normally used after
a /SEARCH switch has set library search mode. This is the

defahlt action.

Switch Format

/NOSEARCH

Category of Switch

File Dependent Switch (refer to Paragraph 3.3.2)

Examples

PARTA,/SEARCH LIBMAC,LIBCBL,LIBFOR,/NOSEARCH PARTB,PARTC

The files LIBMAC, LIBCBL, and LIBFOR are searched as
libraries. The files PARTA, PARTB, and PARTC are loaded in
their entirety. ‘
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/NOSTART

Function

The /NOSTART switch indicates to LINK-10 to ignore all start
addresses in the binary input programs. The start address for

the current program is not changed.

Switch Format

/NOSTART
If this switch is omitted and more than one start address is

encountered, the last one seen is used.

Category of Switch

File Dependent Switch (refer to Paragraph 3.3.2)
Examples

MAIN1,/NOSTART MAIN2,MAIN3

Start addresses are ignored in files MAIN2 and MAIN3.
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/NOSYMBOL
Function

The /NOSfMBOL switch éignals LINK-10 not to construct a table of
thé symbols used ﬁy the useris program, This switch affects the
speed of‘loéding_in that LINK-10 is no£ required to spend time in
generéting a symbol table for the user. If this switch is givén,
the user is not able td obtain output syhbol files or output map
files contaihing symbol listings., A map file can be

obtained,ﬁowever, with header information only.

Switch Format

/NOSYMBOL

Category of Switch

Immediate Action Switch (refer to Paragraph 3.3.4)

/NOSYM

4-49
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/NOSYSLIB

Function

The /NOSYSLIB switch is used to inhibit the searching of one or
more of the system libraries upon completion of the loading
process. The system libraries required by the loaded modules are
usually searched at the end of the load in order to sdtisfy
undefined global requests. These libraries are LIBOL for COBOL
modules, FORLIB for FORTRAN-10 modules, LIB40 for F40 modules,

and ALGLIB for ALGOL modules.

Switch Format

/NOSYSLIB:keyword

/NOSYSLIB: (keyword, . . .,keyword)

Keyword is one or more of the following:

ALGOL to suppress the searching of ALGLIB.

BCPL to suppress the searching of BCPLIB (not supported
by DEC). o

COBOL to suppress the searching of LIBOL.

FORTRAN to suppress the searching of FORLIB.

F40 to suppress the searching of LIB40.

NELIAC to suppress the searching of LIBNEL (not supported
by DEC). ,

If the keyword is omitted, the searching of all system libraries

is suppressed.
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Category of Switch

Delayed Action Switch (refer to Paragraph 3.3.5)
Efamples
/NOSYSLIB:ALGOL/NOSYSLIB:COBOL

Do not search ALGLIB and LIBOL.

/NOSYSLIB

Do not search any system libraries.
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/0TS

Function

The /OTS switch is used to indicate the segment into which the

appropriate object time system is to be loaded.

Switch Format

/0TS : keyword

Keyword is one of the following:
DEFAULT to load the object time system into the segment
specified by its code. FORTRAN, NELIAC, and ALGOL specify
the high segment. This keyword is used to reset to normal
conditions after specifying a /OTS switch with either the

HIGH or LOW keywords.

LOW to load the object time system into the low segment.

HIGH to load the object time system into the high segment.

If this switch, or the value of this switch, is omitted, the
default action 1is to load the object time system into the high
segment unless either:
Code already exists in the high segment and /SEGMENT:HIGH is
not set, or
The user has specified the /SEGMENT:LOW switch.
In these two cases, the object time system is loaded into the low

segment,
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Category of Switch

Delayed Action Switch (refer to Paragraph 3.3.5)
Examples

FILA.REL/SYSLIB/OTS:HIGH

Load the required object time system into the high segment.
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/PATCHSIZE

Function

The /PATCHSIZE switch is used to allocate space between the top
of the loaded code and the bottom of the symbol table. This
space is then used for new symbols defined by the user with DDT
and/or for patching. Note that when the user defines symbols
with DDT, each symbol will occupy two words. The space is
allocated in either the high or low segment, depending upon the
placement of the symbol table as specified with the /SYMSEG
switch, The default is to place the symbol table in the low

segment.

Switch Form<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>