








Each diagnostic message is prefixed by
nnnnnnnbsb#*#*

where nnnnnnn is the line number of the
linkage editor control statement, b is
blank, and s is either E or W; E denotes a
major error (severity level 2), and W
denotes a warning message (severity level
1).

Examples of conversational recovery pro-
cedures are in Section 4, “How to Specify
Linkage Editor Processing.”

Appendix B:

Error Diagnostics and Messages
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APPENDIX C: SUMMARY OF LINKAGE EDITOR CONTROL STATEMENTS
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APPENDIX D:

LINKAGE EDITOR_STATEMENT EXAMPLES AND SIZE LIMITATIONS

INCLUDE STATEMENT EXAMPLES

1. Include modules named MODA and MODB,
from the library with ddname LIBA.

INCLUDE LIBA(MODA,MODB)

2. Include the module having external
name EXTERN. Assume that the name is
defined in the JOBLIB hierarchy but
the library name is not known.
INCLUDE (EXTERN)

3. Resolve unresolved references from the
liprary with ddname LIBC. Assume that
one or more modules have already been
linked to the output module.

INCLUDE LIBC

4. Include modules named MODF and MODG
from the library with ddname LIBJ, and
module named TRIG from the library
hierarchy. Assume that modules MODF
and TRIG both contain a blank
{unnamed) common control section.

INCLUDE LIBJ (MODF,MODG)
INCLUDE (TRIG)

The output module will contain one
blank common control section; its size
will be the larger of the two input
sections.

RENAME STATEMENT EXAMPLES

1. Rename external reference names XTREF1
and XTREF2 to XR1l and XR2, respective-
ly, in module MODA of the library with
ddname LIBA,and include the module in
the output module.

RENAME XTREF1 (XR1), XTREF2(XR2)
INCLUDE LIBA (MODA)

2. Include modules MODF and MODG from the
library with ddname LIBB. Assume that
poth modules contain a control section
named CSECT1, and that it is desired
to- override the automatic deletion of
duplicate-named control sections by
renaming the one in module MODF to
CSCT1.

RENAME CSECT1 (CSCT1)
INCLUDE LIBB(MODF,MODG)

Appendix D:

TRAITS STATEMENT EXAMPLE

 TRAITS

Assign the PUBLIC attribute to control
section JSECT of module MODJ of the library
with ddname LIBJ, and include the module in
the ocutput module. Assume that the control
section previously had a READONLY attri-
bute, which is to be retained.

JSECT (READONLY, PUBLIC)
INCLUDE LIBJ(MODJ)

COMBINE STATEMENT EXAMPLE

1. Combine control sections CSECTI,
~CSECT2, and CSECT3 of module MODA of
the library with ddname LIBA, and
include the module in the output

module.
COMBINE CSECT1,CSECTZ2,CSECT3
INCLUDE LIBA(MODA)

The name assigned to the combined con-
trol section is CSECTI1.

2. Combine control sections JSECT and
KSECT of module MODK of the library
with ddname LIBK, and include the
module in the output module. Rename
the combined control section to LSECT.

COMBINE JSECT,KSECT

RENAME JSECT (LSECT)
INCLUDE LIBK {(MODK)

EXAMPLE OF LINKING MODULES

i. Link modules Ma, MF, and MG of Figure
10.

2. Assign the variable attribute to con-
trol section N2 of module MA. Combine
control sections N1 and N4 of module
MF, and rename the combined section to
N10O.

The following set of statements will
accomplish the task.

TRAITS N2 (VARIABLE) (1)
INCLUDE LIBA(MA) (2)
COMBINE N1,N4 (3
RENAME N1(N10),EL(E10) (4)
INCLUDE LIBF (MF,MG) (s
END (6)

(1) Assigns the variable attribute to
the first module in the following
INCLUDE (Form 1) statement.

Linkage Editor Statement Examples and Size Limitations #1
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{2) Incliudes module MA in the output unresolved external references.
module, and leaves external (See Section 3, END statement.}
references ALPHA, BETA, GAMMA and
SIN unresolved.

(3) Combines control sections N1 and SIZE LIMITATIONS
N4, to form one section with the '
label N1. Figure 16 shows the size limitations

currently imposed by the linkage editor

(4) xenames control section N1, and upon each input module and the output
renames entry point E1 of this module; Fiqgure 17 shows the size limita-
section. Control section N1 of tions imposed upon the control statements
module MA, already included, also submitted to the linkage editor.
contains an entry point named El.

Thus, renaming of the second El1 to fr————— P e e e o e e e e 1
E10 is necessary to avoid removal } | Input Module { Output Module |
of the DEF for the second El. b + + 4

| PMD | 256 pages | 256 pages |

(5) Specifies that the preceding pom———— + + |
RENAME and COMBINE statements are | Text | 256 pages { 256 pages |
to act on input module MF of ¢ + ———— 4
library LIBF. After execution of | ISD | 512 pages minus | 256 pages |
those statements, includes modules | | length of output | |
MF and MG in the output module. | | module ISD* { |
Resolves external references ALPHA - 4 4 -
and GAMMA. Leaves external |*That is, 512 pages is the limit for the |
references BETA, SIN, and SQRT | total length of all input module ISDs |
unresolved. | plus the output module ISD. i

L -
{6} Indicates end of control statement Figure 16. The Linkage Editor Imposes Size

ist. Directs linkage editor to Limitations on its Input and

search program library list for Output Modules

[ e e e e e e - —————— ——— - 1
| Statement | Number of Statements Allowed |Number of Characters Allowed per Statement#|
pommmm———t - $-— -——- i
{ INCLUDE | No limit. 256 i
o e IO -~ -- 4
i  RENAME i 64 permitted if each contains the maximum of 256 characters. The limit !
| TRAITS { increases as the number of characters per statement decreases. The total |}
| COMBINE | number of characters cannot’ exceed 16,384. |
e T T-———e- e i
} END | One permitted. Any prestored 256 |
i | source statements following i
i i the first END statement are |
} { ignored. |
prm e e - - o - - -4
|

j*Exciuding continuation characters and extraneous blanks.

| SO

fFigure 17

12

. The Linkage Editor Imposes Size Limitations on its Control Statements



The meanings of the words defined in
this glossary apply only to their use in
this book; these words may have slightly
different meanings in other TSS/360 publi-
cations. General TSS/360 definitions are
provided in IBM System/360 Time Sharing
System: Concepts and Facilities,
GC28-2003.

absolute DEF: A DEF (external definition)
established by an assembler EQU statement
whose operand is an absolute value., For
instance, this example would produce in the
control section dictionary an absolute DEF
entry for symbol A101 whose value would be
100:

ENTRY A101
A101 EQU 100

adcon: See address constant.

address constant: Space reserved in a pro-
gram for the address of a symbol; program
text that changes as the result of relocat-
ing the program in storage. The address
constant reserves storage in a program for
an address that cannot be known when the
program is written and ensures that the
address value will be filled in before the
code containing the address constant is
brought into main storage. In the follow-
ing assembler statement, NAMEl1l contains an
address constant and SUBPROG is the symbol
whose address is furnished:

NAME1 DC A(SUBPROG)

In processing address constants, the lan-
guage processors and linkage editor create
external reference (REF) entries in the
control section dictionary. These entries
enable the dynamic loader to resolve the
address constant (that is, compute the vir-
tual storage address and insert it in the
reserved text word) when the page contain-
ing the address constant is referred to
during program execution.

alias: 1. An alternate name that may be
used to refer to a member of a partitioned
data set; 2. an alternate entry point by
which a program (that is, a stored member
of a partitioned data set) may be called.
The linkage editor and language processors
all produce an external name list which is
used by the VPAM STOW system routine to
compile a list of aliases by which a pro-
gram (that is, object module) may be
called.

APPENDIX E: GLOSSARY

COMBINE: A linkage editor control state-
ment that combines two or more control sec-
tions from an input object module irto one
control section in the object module being
built by the linkage editor. Since 2ach
control section must start on a page bound-
ary, combining several short control sec-
tions may reduce the total number of pages
required. Page compaction in terms of vir-
tual or main storage may also be achieved
in TSS/360 through CSECT packing (specified
as a LOGON command parameter); an advantage
of combining with the linkage editor is
that space is saved on external storage as
well.

common control section: A type of control
section (created with the COM assembler
language instruction or the FORTRAN COMMON
statement) which may contain areas and con-
stants referred to by independent assem—
blies or compilations (separate object
modules) that are to be loaded for execu-
tion as one overall program. (See also
control section.)

complex DEF: Either of two types of
external definition (DEF): A type-1 com-
plex DEF results from a symbol being named
as the operand of an ENTRY statement in a
control section other than the one in which
the symbol occurs as the name of a state-
ment. This DEF is an entry in the CSD of
the control section containing the ENTRY
statement. A related REF (external
reference) is created in that CSD to refer
to the control section in which the symbol
names a statement.

A type-2 complex DEF results from an EQU
statement whose name is the operand of an
ENTRY statement and whose operands are one
or more symbols defined as external in an
EXTRN statement.

composite ISD: The ISD (internal symbol
dictionary) produced by the linkage editor.
The linkage editor does not recompile a
list of internal symbols, but simply
includes in its output module each ISD
existing in input modules. The composite
ISD thus consists of: 1. each ISD just as
it appeared in its input module, and 2. a
directory which heads the composite ISD and
relates the external definitions and
references of each input module to those in
the output module.

control section: The smallest unit of a
program that is relocatable to wvirtual
storage; that portion of text specified by
the programmer to be an entity, all ele-
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ments of which are to be allocated contigu-
ous virtual storage locations. A control
section begins on a page boundary and con-
sists of an integral number of pages; the
page (4096 bytes) is the smallest unit of a
program that can be placed in main storage.
Control section may refer to any section
created by the assembler language START,
CSECT, COM, or PSECT instructions (whether
directly by an assembler programmer or
indirectly by the FORTRAN or PL/I compilers
or the linkage editor) or tc the type of
section created by the START or CSECT
instruction as distinguished from the other
instructions. The DSECT and DXD instruc-
tions create dummy sections, not control
sections; this type of section is used to
map storage, not occupy it, and does not
result in a CSD.

control section dictionary (CSD): A table
within the program module dictionary (PMD)
which contains information on the external
definitions and external references within
a particnlar control section. This table
makes possible communication between con-
trol sections in the same or different
object modules. There is one CSD for each
control section; the program module dic-
tionary is essentially a collection of con-
trol section dictionaries.

The CSD is divided into: a heading, a
definition table, a reference table, a
relocation dictionary containing modifica-
tion values, and a virtual memory page
table which relates virtual storage
assigned to the object module to the text
pages it contains.

A source statement for
the linkage editor. Control statements in
the TSS/360 linkage editor are: INCLUDE
(three forms), RENAME, COMBINE, TRAITS, and
END.

control statement:

CSD: See control section dictionary.
CSECT: 1. An assembler language instruc-
tion which creates and names a control sec-
tion; 2. the type of control section which
is created by a START or CSECT instruction.

CXD REF: A REF (external reference) entry
created in the reference table of the con-
trol section dictionary by a compiler or as
the result of a CXD assembler instruction.
The value of the CXD REF (which is the
length of combined external dummy sections)
is calculated and filled in by the dynamic
loader. There can be no more than one CXD
REF in any CSD.

CXD-type reference: See CXD REF.

DEF: See external definition.

4y

definition: See external definition.
definition table: A component of the con-
trol section dictionary which contains an
entry for each external definition appear-
ing in the control section. (See also con-
trol section dictionary.)

dynamic loader: A TSS/360 system component
which has two main functions: 1. as the
result of some demand (such as a CALL com—
mand), to allocate virtual storage to
object modules residing in external
storage, and 2. to resoive address con-
stants when a page of text within a module
is actually referred to during program
execution. The dynamic loader does not
load anything into main storage (the resi-
dent supervisor does this); it merely
relates an object module's extermal loca-
tion on an I/0 device to a logical (virtu-
al) address within a user's task by chang-
ing relative addresses within a module to
virtual addresses within a task. The
second function, resolution of address con-
stants, is dynamic in that it does not
occur until a page containing address con-
stants is referred to by a page executing
in main storage. Resolution consists of
computing the virtual storage address value
and inserting it into the space reserved
for it in the text.

END: The linkage editor control statement
which terminates control statement
processing.

entry point: Generally, any location in a

program or routine to which control can be

passed by another program or routine. (See
also standard entry point.)

entry point name: 1. A symbol whose value
locates an entry point; 2. an operand in
the RENAME control statement which must be
an external entry point (one defined by an
ENTRY asseubler instruction or the name of
a control section statement such as CSECT),
not an internal entry point (accessible
only from some other place within the same
control section).

exclude: Pertaining to linkage editor out-
put, not to include in the output module
those object modules containing definitions
which would resolve specified external
references. The user specifies external
references he does not want resolved in a
form-3 INCLUDE statement. Presumably the
unresolved references will be resolved by
subsequent INCLUDE statements or by the
dynamic loader. E

external definition (DEF): Synonymous with
external symbol definition. A type of
entry in a control section dictionary for
an external symbol that names a statement.
A DEF resolves a corresponding REF. A DEF

o



is created in the control section dic-
tionary as the result of: 1. an object
module being created (its name is made the
standard entry point DEF and placed in the
PMD header), 2. a control section being
declared (its name is made a DEF), or 3. a
symbol occurring as the operand of an ENTRY
instruction. (See also absolute DEF, relo-
catable DEF, and complex DEF.)

external dummy section: A dummy section
{displacement map) known externally to the
module in which it is defined. Each of
different object modules forming a common
program may contain one or more external
dummy sections; the storage may be secured
for all of them as one block. Each module
will be able to refer to any displacement
represented by a dummy section within that
block. The external dummy section is
created as the result of an assembler DXD
instruction or a DSECT instruction in asso-
ciation with a Q-type address constant.
(The total length of all external dummy
sections defined in object modules loaded
together must be provided for by a CXD
instruction in one of the modules.) The
external dummy section is used mainly by
the PL/1 compiler and assembler language
programs that interface with PL/I programs.

external reference (REF): Synonymous with
external symbol reference. A type of entry
in the control section dictionary for each
external symbol referred to but not neces-
sarily defined (by an ENTRY statement) in
the control section. The assembler user
creates a REF as the result of an EXTRN
instruction or by setting up a V-type, R-
type, or Q-type address constant. A REF
may also be created as the result of a com-
plex DEF (external definition). If no
corresponding external definition (DEF)
exists or is found, the REF is unresolved.

external symbol: A symbol used by more
than one control section within the same or
different object modules. (See also
external definition and external
reference.)

external symbol definition: See external

definition.

external symbol reference: See external

reference.

INCLUDE: A linkage editor control state-
ment which has three forms:

Form-1 - includes into the object module
being developed by the linkage editor one
or more input object modules from a speci-
fied library, and defines the input module
to which any preceding TRAITS, COMBINE, or
RENAME statements apply.

Form-2 - includes from a specified
library all object modules whose external
definitions resolve external references in
the module being developed by the linkage
editor.

Form—-3 - includes from a specified
library all object modules whose external
definitions resolve external references in
the module being developed by the linkage
editor, except those external references
specified.

internal reference: A type of external
reference (REF) for a symbol which is
internal to the object module (that is, it
is resolvable by an external definition in
some control section within the same object
module).

internal symbol dictionary (ISD): A table
containing the location, length, and type
of all symbols that name program elements
(the module, control sections, instruction
labels, and data areas) within an cbject
module. The assembler, FORTRAN compiler,
and linkage editor produce an ISD unless
the user suppresses it; the TSS/360 PL/1I
compiler does not produce an ISD. The
linkage editor produces a composite ISD,
containing all ISDs present in input
modules and an initial directory pointing
to these retained ISDs. The ISD makes
possible program analysis using the TSS/360
program control system (PCS) commands.

IsSD: See internal symbol dictionary.
linkage editor: A system-provided program,
in some respects similar to a language pro-
cessor, which may be optionally used to 1.
join, or link two or more object modules
into a new, comprehensive object module,
and 2. change, or edit, control section
attributes or names, entry point names, or
external references in an object module by
producing a new module that includes the
desired changes. Using the linkage editor
eliminates the need to reassemble or recom-
pile, may save external storage and dynamic
loader processing time, and may reduce pag-
ing activity when the program is executed.

load: 1. Generally, to place data into
main storage or registers; 2. also, in
TSS/360, to place programs (one or more
related object modules) into virtual
storage. The dynamic loader loads an
object module (that is, allocates virtual
storage addresses to it within a task) as a
consequence of some user or system invoca-
tion; the program, or module(s), is not yet
moved into main storage. Physical transfer
of the program, or module(s), into main
storage is performed in page units by the
resident supervisor. When a page is phys-
ically loaded into main storage, hardware-
implemented dynamic address translation
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converts the virtual address of the page
into a real main storage address.

loader: See dynamic loader.

object module: Also called a program
module or an object program module, an
object module in TSS/360 is the primary
ocutput of a language processor or the link-
age editor. The object module is made up
of a program module dictionary (PMD) con-
taining contrcl information, the text (that
is, the program itself), and, at the user's
option, an internal symbol dictionary
(ISD), used for program analysis. When
invoked by a user, an object module becomes
input to the dynamic loader (unless it is
already loaded).

obiject program module: Synonymous Wwith

o:bject wmodule.

PMD: See program module dictionary.

program module: Synonymous with object

module.

program module dictionary (PMD): A table
at the logical beginning of an object
module containing control and descriptive
information regquired by routines that must
process the module. A PMD consists of a
header and one or more control section dic-
tionaries (CSDs).

pseudo-register:
dummy section.

Synonymous with external

Q REF: A reference to an external symbol
that defines an external dummy section (for
instance the name of a DXD statement).

o-type address constant: A constant that
reserves storage for the value of the dis-
placement of an external dummy section into
an area described by the dynamic loader.
The symbol in the Q-type address constant
must have been previously used as the name
of a DXD or DSECT instruction. (See also
address constant.)

g-type reference: See Q REF.

g-value: A value that represents the dis-
placement of an external dummy section into
the storage area reserved for external
dummy sections. The dynamic loader sup-
plies the Q-value. A program using the
Qg-value must get or reserve the storage
required for the combined external dummy
sections.

REF: See external reference.

reference: See external reference.
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relocatable DEF: A DEF (external defini-
tion) whose value during execution is
storage-location dependent. The value of a
relocatable DEF as the result of language
processing or linkage editing will be some
displacement from the beginning of the con-
trol section in which the definition
occurs. For example, if some statement at
byte location 1000, relative to the origin
of its control section, is named CHXARAA,
then

ENTRY CHXAAA

will produce a relocatable DEF entry for
the symbol CHXAAA whose value will be 1000.
The dynamic loader processes relocatable
DEFs by adding, toc the value assigned by
the language processor or linkage editor,
the virtual storage address of the defining
control section.

relocation dictionarv (RLD): A table
within each control section dictionary
which contains modifier pointers and modi-
fiers for address constants {(adcons). Each
modifier pointer indicates a text page
within the control section that contains
address constants; each modifier contains
information which the dynamic locader uses
to determine the final value of the address
constant. There are three RLDsS in each
control section dictionary: one for com-
plex DEFs, one for external references, and
one for internal references.

RLD: See relocation dictionary.

RENAME: A linkage editor control statement
that changes entry point names, control
section names, or external references, or
deletes entry point or control sectien
names.

resolved: Applied to an external reference
for which the linkage editor or dynamic
loader is able to find a corresponding
external definition.

R-type address constant: An address con-
stant whose value is the address of the
control section in which a specified symbol
was defined. For example, in

A DC R{(ENTRY1)

the value inserted in location A by the
dynamic loader will be the address of the
control section in which ENTRY1 was defined
(in which an ENTRY statement occurred with
ENTRY1 as the operand). (See also address
constant.)

R-value: The virtual storage location of
the origin of the control section in which
an ENTRY statement for a symbol appeared.
Conventionally, when linking to reenterable
(nonmodifiable) code in TSS/360, the V-



value locates an executable instruction to
which control is passed; the R-value of a
symbol locates the beginning of a control
section (usually a PSECT) which may be used
for modifiable storage. An R-value is also
assigned to symbols that are the names of
object modules and control sections. The
R-value of the control section is simply
the value of the control section name. The
R-value of a module is either the address
of the first PSECT in the module, or of the
first CSECT if no PSECT exists.

standard entry point: The location in an
object module at which program execution
will begin if the module is invoked by its
name. A user may call a program to run
(via the CALL command or by direct call) by
specifying the object module name; execu-
tion will begin at the standard entry
point. An object module may have several
entry points to which other programs can
pass control; it can have only one standard
entry point. The FORTRAN and PL/X compi-
lers generate a value which is the location
of the beginning of the main procedure in
the module. The assembler uses the address
of the first control section (CSECT) in the
module as the standard entry point unless
the user has specified another location as
the operand of an END statement. The stan-
dard entry point name is contained as a DEF
in the header of the PMD. The linkage edi-
tor produces a module whose standard entry
point is that of the first input module; it
also retains the standard entry point of
each input module, enabling the user to run
by name not only the linkage-edited module
but any of its component input modules.

symbol: A character or combination of
characters that represents addresses or
specified absolute values. Through their
use as names and in operands, symbols pro-
vide the programmer with a way to name and
refer to elements (control sections,
instructions, and data areas) of a program.

text: The instructions, constants, and
reserved data areas of an object module;
the program itself.

TRAITS: A linkage editor control statement
that specifies new attributes for a desig-
nated control section.

type-1 complex DEF: See complex DEF.

type-2 complex DEF: See complex DEF.

unresolved: Applied to external references
for which the linkage editor or dynamic
loader is unable to find a corresponding
external definition in another object
module or control section. The linkage
editor provides a list of unresclved
references at the termination of its pro-
cessing (as well as those unresolved but

resolvable by definitions in programs in
SYSLIB).

version identifier: A character string
that identifies a particular assembly,
pilation, or linkage editor run. The
character string can be one-to-eight
alphameric characters specified by the user
in his command, or, if defaulted, will be
the date and time of the run, supplied by
the system as the number of microseconds
elapsed since March 1, 1900. The version
identifier is placed in the program module
dictionary and appears in the PMD listing
section of the list data set.

com—

virtual address: Also called logical
address, an address generated by a program
that references virtual storage and must,
therefore, be translated into a main
storage address as it is used.

virtual memory page table (VMPT): A table
in each control section dictionary which
relates pages of text within the control
section to virtual storage assigned the
control section. A control section may
occupy more space in virtual storage than
its text pages require; ORG instructions
will cause virtual storage to be allocated
which does not contain text pages. The
VMPT tells whether a page is empty
(reserved) or, if it contains text, which
page it is relative to the first page in
the control section containing text.

VMPT: See virtual memory page table.
V-type address constant: A type of address
constant that reserves storage for and
whose value during program execution is the
address of an external symbol. By specify-
ing a symbol in a V-type address constant,
the assembler language EXTRN instruction
need not be used. Conventionally, when
linking to a reenterable (nonmodifiable)
program in TSS/360, the V-type address con-
stant loaded into a register provides the
address to which control is to be passed;
the R-type address constant loaded in
another register provides the location of a
modifiable control section. For each V-
type address constant, an external
reference (REF) is created in the control
section dictionary. (See also address
constant.)

V-value: A virtual storage location that
an external symbol labels. By convention
in TSS/360, when linking to reenterable
(nonmodifiable) code, the V-value of a sym-
bol locates the symbol itself (provides its
address); the R-value of a symbol locates
the beginning of a PSECT which the execut-
able code may use to obtain and modify
data. V-values are provided by the dynamic
loader.
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INDEX

Where more than one page reference is
given the major reference is first.

absolute definition 7,14,3S
absolute DEFs 7,14,35
adcon 5,13
address constants
relocatable 5
referencing during loading 13
addresses
base 3
main storage 3
virtual storage 3
contiguous 2
alias 9
limitation on duplication 10
application programs 1
area
largest blank common 5
save 5
assembler
address assignments 3
standard entry points of
linked modules 6
users 3,23
attributes
of assembler statements
COM 4
CSECT 4
DSECT &
PSECT 4
START &4
control section 3
of linkage edited module 6
types
common 5
fixed-length 4
privileged 5
prototype 5

public S
read-only 5
system 5

variable-length 4§
automatic rejection 12
auxiliary entry point 15

BACK command 33

batch processing 32-34

blank common control section 5

braces (metasymbols conventions) 17-18
brackets (metasymbols conventions) 17-18

CALL command 6,12
CALL macro instruction 9,13
card deck 32
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card format 18
character sets 18
control statement boundaries 18
continuation 18
CDD command 29,28
CDD macro instruction 28
character sets designation
in card format 18
in keyboard format 18
characters
lower-case 18
upper—-case 18
COM assembler statement
attributes 4
combination
dynamic 9
object module 9
static 9
COMBINE control statement 25
cautious 25
csname (control section name) 25
examples 25
operand 25
operation 25
placement 25
command procedure
prestored 32
commands
(also see command System User's Guide)
BACK 33
CALL 6,12
cChD 29,28
DDEF 5,10,28
EXECUTE 33
LNK 26-27,1,11

LOGOFF 34
LOGON 30
PERMIT 5
POD? 9
PRINT 29
RUN 13
SHARE 5
UNLOAD 13

common control sections
largest blank 5
unnamed 12
common storage area 5
blank 5
comparison
between linkage editor and dynamic
loader 14
compiler
FORTRAN 3
PL/I 3
complex definition 7,35
complex DEFs 6-7,13,35
type 1 7
type 2 7
constants 5
text 2
contiguous
addresses 2



control statements

main storage 2

control section 2

attributes 3-5
common 5
largest blank 5
unnamed 12
deleting 23-24
named 3,5
names 3
noncommon 5
privileged 4-6
prototype 5
public 5
renaming 23-24
unnamed 3,5

control section dictionary

DEF tables 7
19-25
COMBINE 25

END 25
examples 41-42
formats 18
INCLUDE 19-23

operand field 17
operand name 17
operation field 17
prestored 31

RENAME 23-24

summary 40

from terminal keyboard
TRAITS 24

metasymbols 17-18

examples 28-32
usage 28-29

31

controlling the linkage editor
conventions

conversational linkage editing

correction line processing 31
creation of object module
csp 7

CSECT 3

1

(also see control section)

assembler statement attributes

unnamed 12

csname 3

DDEF command 5,10,28
DDEF macro instruction
ddname

defined 17

in INCLUDE statement 19-21

definitions
(also see DEFs)
external (DEFs) 7

28

limitation 12
tables 7

DEFs (external definitions)

absolute 7,14
complex 7,14
type 1 7
type 2 7
relocatable 7,14

diagnostic messages
dictionary
control section 3

DELETE macro instruction 13
deleting control sections
38-39

23

4

internal symbol 2
program module 2
DSECT &4
duplicate names 10
dynamic loader 3,7
combination 9

how it works 12-13
linkage 9
linking 9

processing time 15

editing
link (see linkage ed

iting)

linkage (see linkage editing)

program 1
editor
link {see linkage ed

itor)

linkage (see linkage editor)
END control statement 25,10,12

search following 12
operation 25
operand 25
placement 25

entry point
name 6,9
standard 6
SYS labels 6

ENTRY assembler statement

epname (see entry point
EQU assembler statement
error

detection

name)
7

conversational mode 38

nonconversational
diagnostics 38-39
messages 38-39
examples
BACK command 32

mode

6,7

38

COMBINE control statement 25,41

control statements

41,42

conversational linkage editing

diagnostic message
EXECUTE command 32

38

30-32

INCLUDE control statement 21-23,41
linkage editor processing 26-34

LOGOFF command 34

nonconversational linkage editing 32-34

operator~assisted initiation

output object module 22

prestored control statements

PRINT command 31
RENAME control statement
TRAITS control statement

executable instructions

5

24,41
24,41

33

30

executable portion of object module 2

EXECUTE command 32
explicit linkage 9
external definitions 7
external reference
resolving 11
external storage 2

external symbol definitions
external symbol references (REFs)

unresolved 23

external symbol values 7,8

R-value 7,8

7

8,14

Index
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V-value 7,8
EXTRN assembler statement 8

fixed-length attribute 3

form-1 INCLUDE control statement 19,11
form-2 INCLUDE control statement 19-21,11
form-3 INCLUDE control statement 21,11

format
card 18
control statement 17-18
keyboard 18
object module 2
format illustrations 18
FORTRAN
compiler 3
main program linkage limitations 12
object module 3
standard entry points of linked
modules 6
subprograms
BLOCK DATA 12
linkage 9
users 3
functions of linkage editor 1
functions summary of linkage editor 15

glossary 43

header
program module dictionary 2

implicit linkage 9
INCLUDE control statement
examples 21-23
form-1 19
form-2 19-21
form-3 21
forms 19-21,11
placement 19-21
purpose and function 19-21
increment (in LINCR operand) 27

19-23,11

input
linkage editor 1

instructions
(see macro instructions or control
statements)

internal symbol dictionary 2
ISD (LNK operand) 26
(also see internal symbol dictionary)

job library (also see JOBLIB) 9
JOBLIB
in INCLUDE example 22
option 10

KA 18

KB 18

keyboard terminal format 18
character sets 18
continuation lines 18
control statement boundaries 18
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language processor
creation of object module 1
input 1
source data sets 1
largest blank common control section
LIB (LNK operand) 26
libraries
categories
job library (JOBLIB) 9
other user—-defined library 10
system library (SYSLIB) 9
resolving references in 22
user library (USERLIB) 9
LINCR (LNK operand) 27
increment 27
line 27
link editing (see linkage editing)
link editor (see linkage editor)
linkage
assembler users 9
dynamic loader 9
explicit 9
FORTRAN users 9
implicit 9
object module 9
symbolic 3,6
linkage editing
(see also linkage editor)
conversational
examples 29
usage 28
nonconversational
with BACK command 32
examples 32-34
with EXECUTE command 32
operator-assisted 33
using 32-34
linkage editor
basic functions 1
control statements 19-25,1
functions summary 15
input 1
output 1,35
processing
examples 26
initiation 30
object module creation 1
rejection action 12
special libraries 10
linked module
attributes 6
standard entry points of
with assembler input modules
with FORTRAN input modules 6
with PL/I input modules 6
linking
dynamic 9
static 9

{also see INCLUDE control statement)

LIST.name 26

LISTDS (LNK operand) 27

literals 23
pooled 23

LNK command
defaults
operands 26-27
parameters 26-27

LOAD macro instruction

26-27,1,11
26-27

9,12

6

5



loader
(see dynamic loader)
loading
FORTRAN main module 9
with explicit linkage
with implicit linkage
loading process

text page adcon relocation phase 14
virtual storage allocation phase 13

location counter 3
LOGOFF command 34
log-on process

in examples 30

(also see Command System User's

9
9

Guide)
LOGON command 30
lower-case characters 18

LP (see language processor)

LTORG instruction 23

main program

linkage limitations (FORTRAN)

main storage
addresses 3
contiguous 2
locations 2

macro instructions

CALL 9,12
CDD 28
DDEF 28
DELETE 13
Loap 9,12
messages

diagnostic 28,38-39
error 38-39
metasymbols conventions
braces 17
brackets 17
minus sign 21
mode
conversational
examples 28-32
nonconversational
examples 32-34
modifiable storage 5
modifiers 36,37
modules
object
combination 9
creation of 1
format 2
linking 5-6
shared 6
structure of 2

NAME (LNK operand) 26
named control section 3,
names

control section 3

duplicate 12

entry point 6

nonconversational linkage editing

with BACK command 32
examples 32-34
with EXECUTE command

17

5

32

12

operator-assisted 33
using 32-34

object module
combination 9
creation 1
executable portion 2
format 2
FORTRAN 4
linkage 1
shared 6
structure 2
object program 1
object program module (see object module)
operator-assisted initiation 33
option
JOBLIB 10,22
ordering of modules
comparison between linkage editor and
dynamic loader 14
output object module
example 22

page 2,3
entries 13
table entry 13
PCS (program control system) 2
PERMIT command 5
PL/I programs 6
PMD (program module dictionary) 2
PMD listing format 35-37
PMDLIST (LNK operand) 27
POD? command 9
pooled literals 23
prestored control statements
examples 31
PRINT command 29
privileged control section 5
processing
batch 33
program control system 2
program editing 1
program library list 10,22
program libraries 9-11
program module (see object module)
program module dictionary 2
control section dictionary 2
header 2
protection key 5
prototype control section 5
PSECT 3
attributes 3
public storage 5
punched card (see card)

R-con (R-constant) 7

statement 8

value 7,8
R-value 13

examples 7,8
references, unresolved 11
REFs (external references) 8,14
rejection action 12
relocatable definition 35
relocation 13

Index
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RENAME control statement 23-24,11
cautions 23
csname {(control section name) 23
epname {(entry point name} 23
examples 24
extref (external reference) 23
operands 23
operation 23
placement 23

restrictions
loader S
SYS symbols 5

RUN command 13

save areas S
search following END control statement 12
SHARE command 5
shared object module 6
source data sets 1
SOURCE.name 26
specifying linkage editor processing 26-34
standard entry points
of linked assembler modules 6
of linked FORTRAN modules 6
of linked PL/I modules 6
START assembler statement
attributes &
statements
(see control statements)
static linking 11
(also see INCLUDE control statement)
storage
blank common area 5
external 2
main 2,3
modifiable 5
noncontiguous 3

virtual 2,13

working 5
STORED (LNK operand) 26
summary

of control statements 40
symbolic linkage 3,6
SYS labels 5
SYS symbols restriction 5
SYSIN 32

SYSLIB (system library) 5,9
resolving references 22

SYsouTr 27

system attribute 5

system library 5,9
resolving references 22
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system programs 1
system service routine
privileged 5

tables
external definition (DEFs) 7
task monitor 14
terminal keyboard
entering control statements from 30,28
terminal processing 28
IBM 2741 28
IBM 1052 28
IBM 1056 28
text
constants 2
instructions 2
page 13,37
time slice 2
TRAITS control statement 24
caution 24
csname (control section name) 24
example 24
operands 24
operation 24
placement 24

unnamed
common control sections 12
CSECT 3,5,12
UNLOAD command 13
upper-case characters 18
user library (USERLIB) 9
USERLIB (user library) 9
in INCLUDE example 22

variable-length attribute 3

V-con (V-constant) 7
statement 8
value 7,8

V-value 7-8,13

VERID {(LNK operand) 26

version 35

virtual page 37

virtual storage
allocation 13
location 2

VPAM data sets 9

working storage 5
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