


















































































































































































































































































































































































































































































�§�y�s�t�e�m�~�c�t�i�o�n�:� The loader returns to caller with a completion 
code of 16. 

Programmer Response: Probable user error. (1) Increase the 
SIZE parameter, or (2) make sure the REGION specification is 
sufficient, or (3) make sure that sufficient main storage is 
available to satisfy the SIZE specification. If the problem 
recurs, do the following before calling IBM for programming 
support: 

• Either have the output of the SYSGEN of the loader 
available or execute the IMASPZAP service aid program with 
the DUMPT IEWLOADR IEWLDDEF statement, and save the 
resulting dump of the loader's default SIZE value. 

• Make sure that MSGLEVEL=<l,l) was specified in the JOB 
statement for the failing job. 

• Make sure the MAP option was in effect for the failing job 
step. 

IEW1204 ERROR - TOO MANY EXTERNAL NAMES IN INPUT MODULE. 

Explanation: The external symbol ID is too large to fit in the 
translation table. 

§ystem Action: Processing is terminated. The loader returns 
to the caller with a completion code of 16. 

Programmer Response: If the program is large and/or conlplex, 
either (1) run the step using the linkage editor, or (2) break 
down the large program module into a number of smaller 
routines. If the program is not particularly large or complex, 
check other messages issued for the cause of error. Object 
module input may be incomplete or mispunched. Re-create object 
modules and rerun. If the problem recurs, do the following 
before calling IBM for programming support: 

• Have all input modules available. 

• If the module is a load module, execute the IMBLIST service 
aid program, using the OUTPUT=BOTH option of the LISTLOAD 
function. If the module is an object module, use the 
LISTOBJ function of the IMBLIST service aid. Save the 
resulting listing. 

• Make sure the MAP option was in effect for the failing job 
step. 

IEW1214 ERROR - IDENTIFICATION FAILED - DUPLICATE PROGRAM NAME FOUND. 
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Explanation: When trying to identify the loaded program to the 
system, the IDENTIFY routine found a duplicate program name in 
the user's region or partition or in the link pack area. 

system Action: Processing is terminated. The loader returns 
to the caller with a completion code of 16. 

\ 

User Response: Probable user error. Specify a unique program 
name using the NAME option or let the loader default the name 
to **GO. Rerun the job. If the problem recurs, do the 
following before calling IBM for programming support: 



• Have the job stream and associated output listings 
available. 

• Use IEBPTPCH to obtain a dump of SYS1.PARMLIB to get a list 
of the routines in the link pack area. 

IEW1224 ERROR - IDENTIFICATION FAILED. 

~xplanation: The IDENTIFY routine located an error in the 
parameter list passed to it by the loader. In an MFT 
environment, the name IEWLOAD may have been used to invoke the 
loader. In" an MVT environment, the appropriate IDENTIFY macro 
instruction support may not be included in the operating 
system. 

System Action: Processing is terminated. The loader returns 
to caller with a completion code of 16. 

User Response: If IEWLOAD was used to invoke the loader in an 
MFT environment, specify IEWLOADR instead. Rerun the job. If 
the problem recurs, do the following before calling IBM for 
programming support: 

• Have the job stream and associated output listings 
available. 

In an MVT environment, verify that the appropriate IDENTIFY 
macro instruction support is included in the system. The 
release level of the IDENTIFY macro instruction should be the 
same as the release level of the loader. If the appropriate 
IDENTIFY support is included, do the following before calling 
IBM for programming support: 

• Have the job stream and associate output listings 
available. 

IEW1991 ERROR - USER PROGRAM HAS ABNORMALLY TERMINATED. 

Explanation: This message is issued by the loader when it 
determines that the loaded program has terminated abnormally. 
This message occurs only under MVT. 

System Action: Loaded program execution is terminated 
abnormally, and control is returned to the loader. (Unless the 
user has included a SYSUDUMP DD statement for the loaded 
program, this message is the only indication that the program 
has terminated abnormally.) 

Operator Response: None. 

Programmer Response: To obtain a dump to aid in determining 
the cause of the abnormal termination, include a SYSUDUMP DD 
statement for the loaded program and rerun the job. If the 
problem recurs, do the following before calling IBM for 
programming support: 

• Have the job stream and associated output listings 
available. 
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GLOSSARY 

IBM is grateful to the American National Standards Institute (ANSI) for 
permission to reprint its definitions from the American National 

~ Standard Vocabulary for Information Processing (ANSI X3.12-1970), which 
was prepared by Subcommittee X3.5 on Terminology and Glossary of 
American National Standards committee X3. ANSI definitions are preceded 
by an asterisk. 

*address: An identification, as represented by a name, label, or 
number, for a register, location in storage, or any other data source 
or destination such as the location of a station in a communication 
network; any part of an instruction that specifies the location of an 
operand for the instruction. 

address constant: A value, or an expression representing a value, used 
in the calculation of storage addresses; can be used for branching or 
retrieving data. 

alias name: An alternate name or entry point for a load module that is 
also entered in the output module library directory entry along with 
the member name. 

automatic library call mechanism: The process whereby control sections 
are processed by the linkage editor or loader to resolve external 
references to members of partitioned data sets not resolved by primary 
input processing. 

auxiliary storage: Data storage other than main storage; for example, 
storage on magnetic tape or direct access devices. 

common area: A control section used to reserve a main storage area 
that can be referred to by other modules; may be e1ther named or 
unnamed (blank). 

common segment: A segment upon which two exclusive segments are 
dependent. 

control section: That part of a program <instructions and data) 
specified by the programmer to be a relocatable unit, all elements of 
which are to be loaded into adjoining storage locations for execution. 
Abbreviated CSECT. 

control section name: The symbolic name of a control section. 

downward reference: A reference made from a segment to another segment 
lower in the same path; i.e., farther from the root segment. 

entry name: A name within a control section that defines an entry 
point, and can be referred to for execution by any control section. 

exclusive reference: A reference between exclusive segments; that is, 
a reference from a segment in storage to an external symbol in a 
segment that will cause overlay of the calling segment. 

exclusive segments: Segments in the same region of an overlay program, 
neither of which is in the path of the other; they cannot be in main 
storage simultaneously. 
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external name: A name that can be referred to by any control' section 
or separately assembled or compiled module; i.e., a control section 
name or an entry name. 

external reference: (1) A reference to a symbol that is defined as an 
external name in another module. (2) An external symbol that is 
defined in another module; that which is defined in the assembler 
language by an EXTRN statement or by a V-type address constant, and is 
resolved during linkage editing. See also weak external reference. 

gxternal_symbol: A control section name, entry point name, or external 
reference that is defined or referred to in a particular module. A 
symbol contained in the external symbol dictionary. 

hierarchy: An optional division of main storage that provides 
addressing distinction between processor storage (hierarchy 0) and IBM 
2361 Core Storage (hierarchy 1). 

inclusivg~ference: A reference between inclusive segments; that is, 
a reference from a segment in storage to an external symbol in a 
segment that will not cause overlay of the calling segment. 

inclusive segments: Segments in the same region of an overlay program 
that are in the same path; they can be in main storage simultaneously. 

invalid exclusive reference: An exclusive reference in which a common 
segment does not contain a reference to the symbol used in the 
exclusive reference. 

library: In this publication, it is a partitioned data set that always 
contains named members. 

!Qad module: The output of the linkage editor; a program in a format 
suitable for loading into main storage for execution. 

load module buffer: An entity of main storage used by the level F 
linkage editor to read input load module text records and possibly to 
retain the text information in storage for subsequent writing of the 
output load module text records. 

*module: A program unit that is discreet and identifiable with respect 
to compiling, combining with other units, and loading, for example, the 
input to, or output from, an assembler, compiler, linkage editor, or 
executive routine. 

multiple load module processinq: A method of processing whereby two or 
more load modules can be produced in a single linkage editor job step. 

t 
*object module: A module that is the output of an assembler or compiler 

and is input to a linkage editor. 

overlay program: A program in which certain control sections can use 
the same storage locations at different times during execution. 

*Qvef~~upervisor: A routine that controls the proper sequencing and 
positioning of segments of computer programs in limited storage during 
their execution. 

Qyerlay~ree: A graphic representation showing the relationships of 
segments of an overlay program and how the segments are arranged to use 
the same main storage area at different times. 

path: All of the segments in an overlay tree between a given segment 
and the root segment, inclusive. 
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~ivate code: An unnamed control section. 

Eroqram: A logically self-contained sequence of operations or 
instructions that, when followed in some predetermined sequence, will 
produce a specified result; a sequence of instructions to be performed 
by an electronic computer; one or more modules, in source language or 
relocatable object code, or one module in executable code, that are a 
logically self-contained process. 

Erogram fetch: A program that prepares load modules for execution by 
loading them at specific storage locations; it also readjusts each 
address constant. 

Eseudo regis~: In PL/I, a location in main storage that is used as a 
pointer to dynamically acqaired main storage. It enables the PL/I 
compiler to generate re-enterable code. External dummy sections give 
the programmer using Assembler F or Assembler H the same facility. 

re-enterable load module: A module that can be used concurrently by 
more than one task. 

refreshable load module: A load module that cannot be modified by 
itself or by any other modllie during execution; can be replaced by a 
new copy during execution by a recovery management routine without 
changing either the sequence or results of processing. 

region: In an overlay structure, it is a contiguous area of main 
storage within which segments can be loaded independently of paths in 
other regions. Only one path within a region can be in main storage at 
anyone time. 

relocation: The modification of address constants required to 
compensate for a change of origin of a module, program, or control 
section. 

~oo~~ent: That segment of an overlay program that remains in main 
storage at all times during the execution of the overlay program; the 
first segment in an overlay program. 

scatter format: A load module attribute that permits the programmer or 
the control program to dynamically load control sections into 
noncontiguous areas of main storage. 

segment: The smallest functional unit (one or more control sections) 
that can be loaded as one logical entity during execution of an overlay 
program. 

serially reusable load module: A module that cannot be used by a 
second task until the first task has finished using it. 

source module: The source statements that constitute the input to a 
language translator for a particular translation. 

uEward reference: A reference made from a segment to another segment 
higher in the same path; i.e., closer to the root segment. 

valid exclusive reference: An exclusive reference in which a common 
segment contains a reference to the symbol used in the exclusive 
reference. 

weak external reference: An external reference that does not have to 
be resolved during linkage editing. If it is not resolved, it appears 
as though its value was resolved to zero. Abbreviated WXTRN. 
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(Where more than one page reference is given, the major reference appears first.) 

$PRIVATE 52 
**GO 206 

A-type address constant 
replacing control sections 139 
and SEGWT macro instruction 88 

adcons (see address constants) 
additional call libraries 35 
additional input sources 

automatic call library 32-36 
general description of 20-21 
included data sets 37-40 
libraries 35 
processing of 32-33,37-38 
specification of 

automatic call library 33-34 
INCLUDE statement 37-40 
LIBRARY statement 34-36,133-134 

address 
defined 234 
assignment 18 
of main entry point 43-44 

in module map 51 
address constant 12 

(see also A-type, Q-type, v-type address 
constant) 

defined 234 
resolution of 15 

advanced overlay supervisor 84 
alias 41 
alias name 43 

defined 234 
for the loader 210 
for the linkage editor 89 
specification of 43,44 

ALIAS statement 43,44 
summary 123 

alternate output data set (see SYSTERM data 
set) 

assembler language dependencies 25 
asynchronous overlay supervisor 84 
ATTACH macro instruction 

and hierarchy assignment 127 
invoking the loader 218,219 
and only loadable modules 92 

attributes, module (see module attributes) 
automatic call library for linkage 
editor 32-36 

negating 35-36 
automatic call library for loader 

DO statement for 208 
description of 201,202 
negating 206 
options for use 206 

automatic deletion of modules 201,203 

automatic library call mechanism 
defined 234 
(see also automatic call library for 
linkage editor, loader) 

automatic replacement 
control sections 57-59 
modules 43 
overlay note 57 

automatic search of link pack area 206 
auxiliary storage 

defined 234 

basic overlay supervisor 84 
blank common area 

collection of 44-45,81-82 
defined 14 
in module map 51 

BLKSIZE subparameter 109 
block size 109 
blocking factors 100-103 
branch instructions 

in overlay programs 85-86 
buffer, load module (see load module 

buffer) 
buffer numbers, for loader data sets 207 

call library, linkage editor 32-36 
additional libraries 35 
concatenating 34 
ddname 33 
NeAL option 36 
never-call 36 
restricted no-call 35 
specification of 32-36 

call library, loader 
DD statement for 208 
description 201,202 
options for use 206 

CALL loader option 206 
CALL macro instruction 85 

to invoke the loader 212 
with only loadable modules 92 

CALL statement 85 
capacities of the linkage editor 163-lb8 
cataloged procedure 

defined 114 
for the linkage editor 114-119 

LKED 114-116 
LKEDG 116-117 

how to add DD statements 119 
how to override 117-118 

CESD (see composite external symbol 
dictionary) 

CHANGE statement 55-56 
summary 124-125 

changing external symbols 55-5b 
class test table 70 
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COBOL language dependencies 25 
collection of common areas 45-46 
common areas 

blank 14 
collection of 44-45,81-82 
defined 234,14 
in module map 51 
named 14 
reserving storage for 44-45 
definition 

Assembler 25 
FOR'IRAN 26 
PL/I 26 

common segment 
defined 65,234 
in exclusive references 69-70 
in promotion of common areas 81-82 

comparison of linkage editor and 
loa:ier 203 

compatibility 
of linkage editor and loader 203 
of linkage editors 91,16 

composite external symbol dictionary 17 
numner of entries 165 

concatenation of call libraries 34 
concatenation of input data sets 

linkage editor 39-40 
restriction 113 

loa:ier 208 
COND parameter 107 
condition code (see return code) 
condition parameter, in LKEDG 116 
constant (see address constant) 
control dictionaries 13 
control section 

defined 12,234 
external symbol dictionary 14 
how to delete 60-61 
how to position 77-80 
how to replace 57-60 
in module map 51 
definition 

Assembler 25 
COBOL 25 
FORTRAN 25-26 
PL/I 26 

control section name 
defined 234 
external symbol dictionary 14 
changing 55-56 

control statements 
continuation of 121 
format conventions 121-122 
general format 121 
as input 30-31,32 
listing 51,53 
listing option 104 
placement information 122 
summary list 123-140 
(see also individual statements) 

cross-reference table 52 
sample 53 

cross-reference table option 105 
CSEcr identification records 

function 24 

238 

in object and load modules 13 
storage required 166-167 
use of IDENTIFY 128-129 

data definition statement (see DD 
sta tement) 

data for loaded program 209 
data set 

concatenation of 34,208 
linkage editor 

input 27-40 
output 41-53 

loader 207-210 
data set name 108 
DC attribute 91 
DCB information 

linkage editor 108-109 
loader 207 

DCBS option 103-104 
DD statements 

general description 107-108 
linkage editor data sets 107-113 

ddnames 109 
SYSLIB 33-34,110 
SYSLIN 109-110 
SYSLMOD 111-112 
SYSPRINT 111 
SYSUTl 110 

loader data sets 
ddnames 207-210,211 
SYSLIB 208 
SYSLIN 207-208 
SYSLOUT 209 

ddname list 161-162 
ddnames 

linkage editor 109 
specifying alternate names 161-162 

loader 
automatic call library 208 
diagnostic data set 209-210 
input data set 207-208 
specifying alternate names 211 

default module attributes 95 
deleting 

control section 60-61 
entry name 60-61 

design levels, linkage editor 163-168 
diagnostic messages 

linkage editor 
directory 48-50 
format 46-48 
list of 169-199 

loader 
format 215 
list of 223-233 

diagnostic output 
linkage editor 46-53 

messages 46-50 
optional 51-53 
options, summary 22 

loader 
data set 209 
format 215 
options 206 

dictionaries 
composite external symbol 17,165 
external symbol 13-15 
relocation 13,15,165 

directory entry, output module 22, 41 
disposition messages 46-47 
downward call (see downward reference) 
downward compatible attribute 91 



downward reference 63 
defined 234 
maximum number 165 

editing conventions 54 
editing, module 54-61 
end of module indication 15,13 
END statement 

object module 13 
specifies entry pOint 43-44 

ENTAB (see entry table) 
entry address, in module map 51 
entry name 

defined 234 
definition, language 

Assembler 25 
COBOL 25 
FOR'IRAN 26 
PL/I 26 

in ESD 14 
how to change 55-56 
how to delete 60-61 
in module map 51 

entry point 43-44 
of loaded program 206 
specification of 

END statement 43-44 
ENTRY statement 43,126 
EP loader option 206 

ENTRY statement 43 
summary 126 

entry table 71-72 
EOM (see end of module indication) 
EP loader option 206 
error condition (see severity code) 
error messages (see diagnostic messages) 
ESD (see external symbol dictionary) 
exclusive call option 96 
exclusive reference 69-70 

defined 234 
and entry table 71-72 
XCAL option 96 
restriction 70 

exclusive segments 68-70 
defined 234 

EXEC statement 
linkage editor 89-107 

introduction 89 
job step options 90-105 
program name 89 
REGION parameter 106 
return code 107 

loader 
description 205-207 
examples 207 

executable module 96 
external dummy section 

Assembler definition of 25 
defined 14 
processing of 22,45 
(see also pseudo register) 

external name 12, 13 
defined 235 
(see also control section name; entry 
name) 

external reference 12 
changing 55-56 
defined 235 
definition, language 

Assembler 25 
COBOL 25 
FORTRAN 26 
PL/I 26 

in ESD 13-14 
resolving 32,18 
weak 14,21 

with automatic library call 32 
in cross-reference table 52 

external symbol 12,13 
changing 55-56 
defined 235 

external symbol dictionary 13-15 

FORTRAN language dependencies 25-26 
functions 

linkage editor 19-23 
loader 201 

HIAR attribute 91 
HIARCHY statement 23 

summary 127 
hierarchy, defined 235 
hierarchy assignment 

description 23 
specification 

HIAR attribute 89 
HIARCHY statement 127,23 

hierarchy format attribute 91 

I type code 223 
IDENTIFY macro instruction, as input to 
loader 203 

IDENTIFY statement summary 128-129 
IDR (see CSECT identification records) 
IEBUPDTE, input statements 157 
IEWL 89,114 
IEWLOAD 212,214 
IEWLOADR 212,213 
IEWOOOO 51 
IMBMDMAP program 52 
INCLUDE statement 37-40 

summary 130 
included data sets 37-40 

concatenated data sets 39-40 
library members 38-39 
sequential data sets 38 

inclusive reference 69 
defined 235 

inclusive segments 68-70 
defined 235 

incompatible job step options 105-106 
incompatible module attributes 95,105-106 
input da ta set,s 

linkage editor 27-40 
type of data 27 

loader 207-208 
input processing 27 
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,input sources 
linkage editor 16-17 
loader 205,207-208 

INSERT statement 78-80 
summary 131-132 

intermediate data set 
linkage editor 

ddname 109 
description 16-17,165 
devices supported 165 
and SIZE option 100 
when used 165 

loader 203 
intermediate text records 

number produced 165 
internal data area 204 
invalid attributes or options 46 
invalid exclusive reference 69-70 

defined 235 
invocation of 

the linkage editor 161-163 
the loader 210-214 

job control language summary· 89-119 
job control statements 

linkage editor 89-119 
loader processing 

basic format 205 
compile-load job 217 
load job 217 
multiple compilations 218 

job step options, on EXEC statement 90-106 

language dependencies 
Assembler 25 
COBOL 25 
FORTRAt~ 25- 26 
PL/I 26 

let execute option 96 
LET option 

for the linkage editor 96 
and overlay programs 79-80 

for the loader 203,206 
level E 163 

capacities 163-165 
compatibility with F 91 
intermediate data set 165 
program name 89 
storage requirements 167-168 

level F 
capacities 163-165 
compatibility with E 91 
intermediate data set 167 
program name 89 
storage allocation for 97-103 
storage requirements 167-168 

library, defined 235 
library call (see automatic call library 
for linkage editor, loader; call library) 

library members 
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how to include 38-39 
as input to the linkage editor 28-29 
as input to the loader 207-208 

LIBRARY statement 36-38 
additional call libraries 35 
with NeAL 96 
never-call function 36 
restricted no-call function 35 
summary 133-134 

LINK command 
function of 24 

LINK macro instruction 
to invoke the linkage editor 161-162 
to invoke the loader 210,212 

link pack area resolution by the 
loader 206-207 

linkage editor 
cataloged procedures 114-119 
compared to loader 9,201 
control statement summary 121-140 
DD statements 109-113 
diagnostic messages 169-199 
functions 19-2fo' 
input 27-40/' 
how to invoke 161-163 
output 41-53 
processing 16-18 
program names 89 
programs 163-168 
relationship to operating system 23-24 
storage requirements 167-168 
when to use 9 

LINKEDIT 89 
linking modules 19-20 
LIST option 104,51 
LKED procedure 114-116 
LKEDG 116-117 
LOAD macro instruction 

to invoke the loader 210-214 
with only loadable modules 92 

load module 
attributes 90-95 
buffer 97-104 
defined 11,235 
entry point 43-44 
as input. 

to the linkage editor 27 
to the loader 203 

as linkage editor output 41-46 
multiple processing of 45-46 
size restriction 24 
structure 13 

load module attribute assignment 
summary 22-23 

load module buffer 97-104 
defined 235 

load module creation 17-18 
load point 68,74-75 
load step 9,201 
loaded program 

data 210 
in module map 215 
options 205 
restrictions 204 
return code 219-220 

loader 
abnormal termination message <MVT) 215 
alias name 210 
compared to linkage editor 9, 203 
compatibility with linkage editor 203 
data sets 207-210 



input 201,203 
invocation of 210-214 
options 206 
output 215-216 
program name 205 
restrictions on use 203 
return code 219-220 

LOADGO command 
function of 204 

loading 
with identification 212,214 
without identification 212,213 

logical record length 
linkage editor data sets 

blocking factors 109 
diagnostic output 111 
input 109-110 
SIZE option 97-103 

LRECL 109 
(see also logical record length) 

macro instruction, basic format 161-162 
main storage requirements 

linkage editor 167-168 
loader 221-222 
overlay programs 82-83 

MAP option 
linkage editor 104 
loader 206,203 

maximum record size for device types 99 
member name 42-43 

defined 41 
member, partitioned data set 

how to include 38-39 
as input to the linkage editor 28-29 
as input to the loader 207-208 

messages 
disposition 46-47 
examples 50 
format 48-49 
list of 

linkage editor 169-199 
loader 223-233 

text 48 
unnumbered 46-47 

modular programming 11 
module 

defined 11,235 
(see also load module; module 
attributes; object module) 

module attributes 90-97 
default attributes 95 
downward compatible 91 
hierarchy format 91 
incompatible attributes 95,105-106 
not editable 92 
not executable 95 
only loadable 92 
overlay 92-93 
reusability 

re-enterable 93 
serially reusable 93 

refreshable 94 
scatter format 94 
test 95 

module disposition messages 46-47 
module editing 54-61 

summary 20-21 
module linking 19-20 
module map 

linkage editor 
description 51-52 
example 53 
MAP option 104 

loader 
description 215 
example 216 
specification 206 

module map option 104 
multiple load module processing 45-46 

defined 235 
multiple region overlay program 72-74 

specification 75-76 

NAME option 206 
NAME statement 42 

in multiple load module processing 43 
replace function 43 
with SYSLMOD DD 45-46 
summary 135 

named common area 
collection of 44-45,81-82 
defined 14 
in module map 51 

NCAL option 
linkage editor 39,96-97 
loader 206,203 

NE attribute 92 
negation of 

automatic library call 
linkage editor 35-36 
loader 206 

loader 
diagnostic output 206 
module map 206 
search of link pack area 206 

not editable attribute 94 
not executable attribute 96 
re-enterable attribut~ 93 
refreshable attribute 94 
serially reusable 93 

never-call function 36 
in cross-reference table 52 

no automatic library call option 96-97 
no-call (see restricted no-call function) 
NOCALL loader option 206 
node point (see load point) 
NOLET loader option 206,203 
NOMAP loader option 206 
NOPRINT loader option 206 
NORES loader option 206 
NOTERM loader option 206 
not editable attribute 

linkage editor 92 
loader 203 

not executable attribute 95 

object module 
defined 11,235 
in main storage 204 
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input to linkage editor 28-31 
with control statements 31-32 

input to the loader 207-210 
structure 13 

OL attribute 92 
only loadable attribute 92 
optidnal output 51-53 
options, linkage editor 

module attributes 90-97 
output 104-105 
space allocation 97-103 
special processing 96-97 

origin 
of control section in module map 51 
of region 76 
of segments 68 

and OVERLAY statement 74-75 
output of the linkage editor 

diagnostic messages 46-50 
load module 41-46 
output module library 41-43 
optional output 51-53 
output options 104-105 

output of the loader 
messages 215 
module map 215,216 
specification of 206 

output module library 41-43 
overlap of loading and processing of 

overlay segments 86-87 
overlay attribute 92-93 

with hierarchy attribute 91 
overlay program 

communication 84-88 
defined 235 
design 63-74 
module map 51 
multiple region 72-73 
process 70-72 
region origin 76 
respecifying control statements 74,80 
sample program 150-156 
segment origin 74-78 
single region 64-72 
special considerations 81-88 
specification 74-81 
storage requirements 83-84 

OVERLAY statement 74-76 
summary 136-137 

overlay supervisor 71 
defined 235 
storage requirements 167-168 

overlay tree 65-66 
defined 235 

overriding cataloged procedures 
EXEC statement 117-118 
DD statements 118 

OVLY attribute 93 

partitioned data set 
as input 
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to linkage editor 28-29 
to loader 207-208 

as output of linkage editor 41-43 
(see also library) 

path, in overlay programs 63 
defined 235 

PL/I language dependencies 26 
placement of control statements' 122 

(see also individual statements) 
positioning control sections 77-80 
preloaded text 204,215 
primary input data set 27-32 

control statements 30-31,31-32 
object modules 28-30,31-32 

PRINT loader option 206 
private call libraries 33 
private code 

defined 14,236 
in module map 51 

procedure LKED 114-116 
procedure LKEDG 116-117 
program 
Pocessing history, tracing 24 

defined 236 
program fetch 

defined 236 
functions 18 

program name 
on EXEC statement 89 

prompter, linkage editor 
function of 24 

prompter, loader 
function of 204 

pseudo register 
defined 14,236 
in module map 51 
PL/I definition of 26 
processing of 22,45 

Q-type address constant 25 

RECFM (see record format) 
record format (RECFM) 108-109 

linkage editor data sets 
diagnostic output 111 
input 109-110 
load modules 111-112 

loader data sets 207 
record size, maximum for device type 99 
re-enterable attribute 93 
re-enterable load module 

defined 236 
module attribute 93 

REFR attribute 94../ 
refreshable attribute 94 
refreshable load module 

defined 236 
module attribute 94 

region, main storage 
for linkage editor 

cataloged procedures 114 
requirements 167-168 
with SIZE option 106 

for loader 221 
region, in overlay programs 72-73,76 

defined 236 



relocating a load module 11-12 
relocation 

defined 236 
relocation dictionary 15 

number of entries 165 
RENT attribute 93 
replace function 43 
REPLACE statement 55-56,59-61 

sample program 145-149 
summary 138-139 

replacing control sections 57-60 
assembler language note 57 

replacing external symbols (see CHANGE 
statement; changing external symbols) 

replacing load modules with the same 
name 43 

repositioning control statements 77-80 
from automatic call library 79-80 
INSERT statement 131-132 

reprocessing load modules 
compatibility 91 
entry point assignment 44 
not editable attribute 92 

RES loader option 206 
reserving storage 44-45 
resolving external references 32,18 
restrictions, loaded program 204 
restricted no-call function 35 
return code 

linkage editor 107 
loader 219-220 

testing 219 
severity code 48 

REUS attribute 93 
reusability attributes 93 

re-enterable 93 
serially reusable 93 

RLD (see relocation dictionary) 
root segment 63 

defined 236 
with OVERLAY 74 
and segment table 71-72 

sample programs 141-159 
scatter format attribute 94 

defined 236 
with hierarchy attribute 91 

scatter loading 94 
SCTR attribute 94 
SEGLD macro instruction 86-87 
segment 

communication 68-70 
defined 236 
dependency 66 
origin 68 
(see also exclusive, inclusive, root 
segments) 

segment load macro instruction 86-87 
segment table 70-72 
segment wait macro instruction 87-88 

with SEGLD 86-87 
SEGTAB (see segment table) 
SEGWT macro instruction 87-88 

with SEGLD 86-87 

sequential data set 
how to include 38 
as input to the linkage editor 27 
as input to the loader 207-208 

serially reusable 
attribute 93 
defined 236 

SETSSI statement 140 
severity code 

linkage editor 48 
return code 107,170 

loader 206,223 
severi ty 0 48 
severity 2 errors 95,96 

SIZE option 
linkage editor 97-103 
loader 

description 203,206 
and region size 206 

size restriction, load modules 24 
source module 

defined 236 
space allocation options 97-104 

DeBS option 103-104 
SIZE option 97-103 
minimum values 97-98 

special processing options 96-97 
summary 22 

static external areas 44-45 
storage hierarchy assignment 

summary 23 
(see also hierarchy assignment) 

storage requirements (see main storage 
requirements) 

SYSLIB DD statement 110 
for the linkage editor 110 

(see also automatic call library) 
for the loader 208 

SYSLIN DD statement 
for the linkage editor 109-110 

(see also primary input data set) 
for the loader 207-208 

SYSLMOD DD statement 111-112 
(see also output module library) 
and NAME statement 45-46 

SYSPRINT DD statement 111 
(see also diagnostic output) 

system call library 33 
list of 33 

system status index information 
storage of 23 

SYSTERM data set 
linkage editor 112,105,48 
loader 209-210,207,215 

SYSTERM DD statement 
linkage editor 112,105,48 
loader 209-210 

SYSUTl DD statement 110 
(see also intermediate data set) 

tasking options of PLlI, use with 
loader 203 

TEMP NAME 42 
temporary data set 29,41 

Index 243 



TERM option 
linkage editor 112,105,48 
loader 206 

TEST attribute 93 
test translator 95 
TESTRAN 95 
text 13,15 
text, message 48 
time sharing option (see TSO) 
tracing processing history 24 
TRANSFORM table 70 
tree structure 65-66 

defined 235 
TSO (time sharing option) 

linkage editor 24 
SYSTERM data set 112,105 
TERM option 48 

loader 
SYSTERM data set 209-210,207,215 
TERM option 206 

TXT (see text) 
type code 223 

unnumbered messages 46-47 
unresolved references 

and automatic library call 32 
in cross-reference table 52 

upward reference 63 
defined 236 

user-specified 
input 16 
storage 23 

user-written library (see private call 
libraries) 

244 

V-type addre~s constant 
with CALL 85 
branch instruction, overlay 85 
with SEGLD 87 
wi th SEGWT 88 

valid exclusive reference 69-70 
defined 236 

wait for loading of segment 87-88 
warning messages 48-50 
weak external reference 21 

with automatic library call 32 
in cross-reference table 52 
defined 14,236 

XCAL option 96 
XCTL macro instruction 

and hierarchy assignment 127 
as input to the loader 203 
to invoke the loader 210-212 
and only loadable modules 92 

XREF option 105 
(see also cross-reference table) 

zero-length control section 91 
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