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Figure 53.

(14,12), T
ST 13, SAVEAREA+4
LA 13, SAVEAREA
LOAD EP=IEWLOAL™
LR 15,0
CALL (15), (PARM1), VL
LR 7,15
LR 5,0
LR 6,1
*
DELETE EP=IEWLOADR
CH 7,=H"4*
BH FREE
LR 15,5
*
CALL (15), (PARM2) , VL
FREE L 0,4(6)
L 1,0(6)

FREEMAIN R,LV=(0),A=(1)

.

L 13,4(13)
RETURN (14,12),T
DS OH
PARM1 DC AL2(LENGTH1)
OPTIONS1 DC C'NOPRINT, CALL'
LENGTH1  EQU *-OPTIONS1
DS OH
PARM2 DC AL2(LENGTH2)
OPTIONS2 DC C'X,Y,Z°
LENGTH2 EQU *-OPTIONS2

SAVEAREA DS

.

18F

END

initialize -- save registers and|
point to new save area

load the locader
get its entry point address
invoke the loader

save return code

save entry to loaded program

save pointer to list containing
start address and length

delete loader

verify successful loading

negative branch

loading successful -- get entry
point address for CALL

invoke program

get length into register 0
get start address
delete loaded program

length of loader options
loader options

length of loaded program options
loaded program options

save area
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Using the LOAD and CALL Macro Instructions to Refer to

IEWLOADR {(Loading Without Identification)
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PARM1
OPTIONS1
LENGTH1

PARM2
OPTIONS2
LENGTH2
SAVEAREA
PGMNAM

r———'———_—'————_———'—_—————————‘—————_—"——“—_—'——-!
*

LOAD
LR
CALL
LR
MvVC
DELETE

RETURN
DS
DC
DC
EQU
DS
DC
DC
EQU
DS
DS

END

(14,12),T

13, SAVEAREA+4
13, SAVEAREA

EP=IEWLOAD
15,0

(15), (PARM1) ,VL

7,15

PGMNAM(8),0(1)

EP=IEWLOAD
7,=H'4"
ERROR

EPLOC=PGMNAM, PARM=(PARM2) , VL=1

13,4(13)
(14,12), T
0H

AL2 (LENGTH1)
C'MAP"
*-OPTIONS1
0H
AL2(LENGTH2)
Cc'X,Y, 2"
#-OPTIONS?2
18F

2F

L}
initialize -- save registers and|
point to new save area

load the loader

get its entry point address
invoke the loader

save the return code

save program name

delete the loader

verify successful loading
negative branch

loading successful,
invoke program

length of loader options
loader options

length of loaded program options
loaded program options

save area
program name

|
I
|
|
!
|
I
|
|
I
[
I
|
I
|
|
|
|
|
|
|
|
|
{
I
|
|
|
|
|
|
I
|
|
|
|
|
|
I
E]

Figure 54.
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LOADER OUTPUT

Loader output consists of a collection of diagnostics and error
messages, and of an optional storage map of the loaded program. This
output is produced in the data set defined by the SYSLOUT DD and SYSTERM
DD statements. If these are omitted, no loader output is produced.

SYSLOUT output includes a loader heading, and the list of options and
defaults requested through the PARM field of the EXEC statement. The
SIZE stated is the size obtained, and not necessarily the size requested
in the PARM field. Error messages are written when the errors are
detected. After processing is complete an explanation of the error is
written. Loader error messages are similar to those of the linkage
editor and are listed in Appendix H.

SYSTERM output includes only numbered warning and error messages.
These messages are written when the errors are detected. After
processing is complete, an explanation of each error is written.

The storage map includes the name and absolute address of each
control section and entry point defined in the loaded program. Each map
entry marked with an asterisk (*) comes from the data set specified on
the SYSLIB DD statement. Two asterisks (#*) indicate the entry was
found in the link pack area; three asterisks (*#**) indicate the entry
comes from text that was preloaded by a compiler.

The map is written as the input to the loader is processed, so all
map entries appear in the same sequence in which the input ESD items are
defined. The total size and storage extent of the loaded program are
also included. For PL/I programs, a list is written showing
pseudo-registers with their addresses assigned relative to zero. Figure
55 shows an example of a module map.

In an MVT environment, the loader issues an informational message
when the loaded program terminates abnormally.
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912

05/360 LOADER

OPTIONS USED - PRINT,MAP,NOLET,CALL,NORES,SIZE=424176

NAME TYPE ADDR NAME TYPE ADDR NAME NAME NAME

SAMPL2B §D 161E0 SAMPL2ZBA SD 16EC8 IHEMAIN THENTRY IHESPRT
SYSIN SD 17D48 IHEVQC SD 17D80 IHEVQCA IHEVQB IHEVQBA
IHEDIA SD 183C0 IHEDIAA LR 183C0 IHEDIAB IHEVPE IHEVPEA
IHEVPA SD 18870 IHEVPAA LR 18870 IHEVFC IHEVFCA IHEVPC

IHEVPCA LR 189F8 IHEVFE SD 18BES8 IHEVFEA IHEVSC IHEVSCA
IHEDNC SD 18CB8 IHEDNCA LR 18CB8 IHEDOA IHEDOAA IHEDOAB
IHEDMA SD 19010 IHEDMAA LR 19010 IHEVFD IHEVFDA IHEVFA

IHEVFAA LR 19160 IHEVPB SD 19248 IHEVPBA IHEXIS IHEXISO
IHEIOB SD 19488 IHEIOBA LR 19488 IHEIOBB IHEIOBC IHEIOBD
IHESARC LR 1A9C8 IHESADD LR 1A9DE IHESAFF IHEPRT IHEPRTA
IHEBEGA LR 1AE28 IHEERR SD 1AE68 IHEERRD IHEERRC IHEERRB
IHEERRA LR 1AE86 IHEERRE LR 1B4E2 IHEIOF IHEIOFB IHEIOFA
IHEITAZ LR 1B81E IHEITAX LR 1B82A IHEITAA IHEDCN IHEDCNA
IHEDCNB LR 1B862 IHEIOD SD 1BAS0 IHEIODG IHEIODP IHEIODT
IHEVTB SD 1BCFO IHEVTBA LR 1BCFO IHEVQA IHEVQAA

E R B R R R R B B B BE R

LR B B B BN BE CEE CBE CEE B N R N

LR EE R
KRR KB ER RN

IHEQINV PR IHEQERR SAMPL2BB SAMPL 2BC IHEQSPR
SYSIN PR IHEQLSA IHEQLWO IHEQLW1 IHEQLW2
IHEQLW3 PR IHEQLW4 IHEQLWE IHEQLCA IHEQVDA
IHEQFVD PR IHEQCFL IHEQFOP : IHEQADC IHEQXLV
IHEQEVT PR IHEQSLA IHEQSAR IHEQLWF IHEQRTC
IHEQSFC PR

IEW1001 IHEUPBA
IEW1001 IHEUPAA
IEW1001 IHETERA
IEW1001 TIHEM91C
IEW1001 IHEM91B
IEW1001 IHEM91A
IEW1001 IHEDDOD
IEW1001 IHEVPFA
IEW1007 IHEVPDA
IEW1001 IHEDBNA
IEW1001 IHEVSFA
IEW1001 TIHEVSBA
IEW1001 IHEVCAA
IEW1001 TIHEVSAA
IEW1001 IHEDNBA
IEW10017 IHEUPBB
IEW1001 TIHEUPAB
IEW1001 TIHEVSEB

TOTAL LENGTH 5068
ENTRY ADDRESS 17000

IEW1001 WARNING ~ UNRESOLVED EXTERNAL REFERENCE (NOCALL SPECIFIED)

¥y 2 55. Module Map Format Example



APPENDIX E: SAMPLE INPUT FOR_THE_ LOADER

Figure 56 shows an input deck for a load job. A previously assembled
program, MASTER, is to be loaded. The SYSLOUT, SYSLIB, and SYSTERM DD
statements are not used.

] 1
| //LOAD JOB MSGLEVEL=1 |
|77 EXEC PGM=LOADER |
| //SYSLIN DD DSNAME=MASTER, DISP=0OLD |
| . |
| (DD statements and data required for execution of MASTER) |
| ]
|7* |
b e e e e e e e e e e e e e e e e e —_——
Figure 56, Input Deck for a Load Job
!

Figure 57 shows an input deck for a compile-load job. The COBOL F
(IEQCBLOO) compiler is used for the compile step. The loaded program
requires the SYSOUT, TAXRATE, and SYSIN DD statements.

P T e T e e e e e 1
|//730B JOB  22,MCS,MSGLEVEL=1 |
| 7/COBOL EXEC PGM=IEQCBLOO,PARM=MAP,REGION=86K,RD=R |
|#/SYSPRINT DD SYSOUT=A |
|//SYSPUNCH DD  UNIT=SYSCP |
| #//SYSUT1 DD UNIT=SYSDA, SPACE=(TRK, (100,10)) |
|//SYSUT2 DD  UNIT=SYSDA, SPACE=(TRK, (100,10)) |
|//SYSUT3 DD  UNIT=SYSDA, SPACE=(TRK, (100,10)) |
| #//SYSUT4L DD UNIT=SYSDA, SPACE=(TRK, (100,10)) |
| //SYSLIN DD DSNAME=§ §LOADSET, DISP=(MOD, PASS), |
\77 UNIT=SYSSQ, SPACE=(TRK, (30,10)) i
|//SYSIN DD % |
| (source program) |
| /% |
{//LOAD EXEC PGM=LOADER, PARM='MAP, LET',COND=(5, LT, COBOL) |
| 7/SYSLIN DD DSNAME=#%, COBOL. SYSLIN, DISP=(OLD, DELETE) |
| 7/SYSLOUT DD SYSOUT=A 'l
|7/SYSLIB DD DSNAME=SYS1.COBLIB, DISP=SHR |
| //SYSOUT DD  SYSOUT=A |
| //TAXRATE DD DSNAME=TAXRATE, DISP=0OLD |
| (Data for Loaded Program) |
[ 7% |
t 1

Figure 57. Input Deck for a Compile-Load Job
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Figure 58 shows the compilation and loading of three modules. In the
first three steps, the FORTRAN H (IEKAA00) compiler is used to compile a
main program, MAIN, and two subprograms, SUB1l and SUB2. Each of the
object modules is placed in a sequential data set by the compiler and
passed to the loader job step. 1In addition to the FORTRAN library, a
private library, MYLIB, is used to resolve external references. 1In the
loader job step, MYLIB is concatenated with the SYSLIB DD statement.
SUB1 and SUB2 are included in the program to be loaded by concatenating
them with the SYSLIN DD statement. The SYSTERM statement is used to
define the diagnostic output data set. The loaded program requires the
FT01F001 and FT10F001 DD statements for execution, and it does not
require data in the input stream.

|7/7/FTO01F001 DD DSNAME=PARAMS, DI SP=OLD
|7/FT10F001 DD SYSOUT=A
|7

r - 1
| 77J0BX JOB |
|7/STEPL EXEC PGM=IEKAA(00,PARM="NAME=MAIN,IOAD' |
| - |
i ‘ |
. |

| 7/SY¥SLIN DD DSNAME=§ EGOFILE, DISP=(, PASS), UNIT=SYSSQ |
| 77/SYSIN DD * |
| (Source module for MAIN) |
[7* |
|7/STEP2 EXEC PGM=IEKAAQ0O0,PARM='NAME=SUB1, LOAD' |
| . i
| - .'
}7/SYSLIN DD DSNAME=§§SUBPROG1, DISP=(, PASS), UNIT=SYSSQ |
|7/SYSIN DD * |
| (Source module for SUB1) ]
|7* |
|//STEP3 EXEC PGM=IEKAAQ00,PARM='NAME=SUB2,LOAD' |
| . |
| - |
. |

| //SYSLIN DD DSNAME=§ § SUBPROG2, DISP=(, PASS), UNIT=SYSSQ |
| 7/SYSIN DD * |
i (Source module for SUB2) i
|/ |
| //STEPY EXEC PGM=LOADER |
| 7/ SYSTERM DD SYSOUT=A |
| //SYSLIB DD DSNAME=SYS1.FORTLIB, DISP=OLD |
|77/ DD DSNAME=MYLIB,DISP=OLD |
| 7//SYSLIN DD DSNAME=*, STEP1. SYSLIN, DISP=0LD |
|77 DD  DSNAME=#,STEP2.SYSLIN,DISP=OLD 1
\77 DD DSNAME=#, STEP3. SYSLIN, DISP=0LD |
|

|

|

4

Figure 58. Input Deck for Compilation and Loading of the Three Modules
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The return code of a
resulting from loader prx

The return code indic
execution of the loader

APPENDIX F: LOADER RETURN CODES

loader step is determined by the return codes
ocessing and from loaded program processing.

ates whether errors occurred during the
or of the loaded program. The return code can

be tested through the COND parameter of the JOB statement specified for
this job and/or the COND parameter of the EXEC statement specified in

any succeeding job step.
System/360 Operating Sys

(For details, see the publication IBM
tem: Job Control Language.) Table 17 shows the

return codes.

Table 17. Return Codes

== b b Suiuiubttes
| | | Loaded
| | Loader |Program
|[Return|{Return |[Return

-

(Part 1 of 2)

|

| Code | Codel | Code | Conclusion or Meaning
e S D T
| | 0 | 0 | Program loaded successfully, and execution of |
| | | | the loaded program was successful. |
] pmm————= e B bt 1
| 0 | 4 | 0 | The loader found a condition that may cause an|
| pr—————- e ———— | error during execution, but no error occurred |
| |8 (LET)| 0 | during execution of the loaded program. |
- t--—- e R 1
| | | | Program loaded successfully, and an error |
| ] 0 | 4 | occurred during execution of the loaded |
| | | | program. |
I 4 -—- i
| | 4 | 4 | The loader found a condition that may cause an|
| b 4= | error during execution, and an error did |
| |18 (LET) | 4 | occur during execution of the loaded program. |
i { 4 1 4
[ 3 T T T 1
| | | | Program loaded successfully, and an error |
| | 0 | 8 | occurred during execution of the loaded |
| | | | program. |
| e D T 1
| | 4 | 8 | The loader found a condition that may cause an|
| 8 |- S | error during execution, and an error did |
| |8 (LET)| 8 | occur during execution of the loaded program. |
t e e T i
| | | | The loader found a condition that could make |
| | 8 | | execution impossible. The loaded program was |
| | | | not executed. |
LY L 1
| *Error diagnostics (SYSLOUT and/or SYSTERM data set) for the loader {
| will show the severity of errors found by the loader. |
L ——— 4
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Table 17. Return Codes (Part 2 of 2)

r T T 1
| | | Loaded | |
i | Loader |Program| |
|Return|Return |Return | |
| cCode | Codel | Code | conclusion or Meaning |
L 4 J— 1 4
| 3 T T T - ) ]
| | | | Program loaded successfully, and an error |
| | 0 | 12 | occurred during execution of the loaded |
| | | | program. |
| e o e 1
| | 4 | 12 | The loader found a condition that may cause an|
| 12 |- -4 ~| error during execution, and an error did |
| |8 (LET)| 12 | occur during execution of the loaded program. |
| b e T T
| | 12 | | The loader could not load the program |
| | | | successfully, execution impossible. |
R 4 ) T, + _______________________________________________
U v T
| | 0 | 16 | Program loadeq successfully, and the loaded |
| | | | program found a terminating error. |
| b - fooomee oo 1
| | 4 | 16 | The loader found a condition that may cause an|
| - t-——— | error during execution, and a terminating |
| 16 |8 (LET)| 16 | error was found during execution of the loaded|
| | | | program.
| pom o -t :
| | 16 | | The loader could not load program, execution
| | | | impossible.

1 —_—d 1

|tError diagnostics (SYSLOUT and/or SYSTERM data set) for the loader
| will show the severity of errors found by the loader.

L —

e e e h e e e
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APPENDIX G: STORAGE CONSIDERATIONS

The loader requires main storage space for the following items:
| e Loader code.

e Data management access methods.

e Buffers and tables used by the loader (dynamic storage).

e Loaded program (dynamic storage).

Region size includes all four of the above items; the SIZE option
refers to the last two items.

| For the SIZE option, the minimum required main storage is UK plus the
size of the loaded program. This minimum requirement grows to
accommodate the extra table entries needed by the program being loaded.
For example: FORTRAN requires at least 3K plus the size of the loaded
program, and PL/I needs at least 8K plus the size of the loaded program.
Buffer number (BUFNO) and block size (BLKSIZE) could also increase this
minimum size. Table 18 shows the appropriate storage requirements in
bytes.

The maximum main storage that can be used is whatever main storage is
available up to 8192K.

All or part of the main storage required is obtained from user
storage. If the access methods are made resident at IPL time, they are
| allocated in system storage. However, 6K is always reserved for system
use.

In an MVT environment the loader code could also be made resident in
the link pack area. If so, it requires the following space: IEWLDRGO,
the control/interface module (alias LOADER), approximately 400 bytes;
IEWLOADR, the loader processing portion, approximately 13,250 bytes.

The size of the loaded program is the same as if the program had been
processed by the linkage editor and program fetch.

The loader does not use auxiliary storage space for work areas.
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Table 18. Main Storage R

equirements

e b Sttt it B S ittt 1
| | Approximate | |
| | Main Storage | |
| | Requirements | |
| Consideration | (in bytes) | comments |
e T frmmm oo moe e oo y
| | Control | 400 (MFT) | -- |
{Loader | | 2000 (MVT) | |
|Code S Ot Bttt 4
| | Processing 113250 (MFT) | - |
| | {14000 (MVT) | |
---------------------- T et
|Data Management | 6K | BSAM |
t 1 -- -—1 ]
|Object Module Buffers |BUFNO(BLKSIZE + 24) |[Concatenation of |
land DECBs | |different BLKSIZE and |
| | | BUFNO must be |
| | | considered. (Minimum |
| | | BUFNO=2) |
----------------------- et B L SR |
|Load Module Buffer | 304 | -- |
| and DECBs | | |
——————————————————————— R e L
|SYSTERM DCB | 312 |Allocated if TERM |
|Buffers, and DECBs | |option is specified |
——————————————————————— O T e

| SYSLOUT Buffers | BUFNO(BLKSIZE + 24) |Buffer size rounded up |
|and DECBs | |to integral number of |
| | | double words. |
| | | (Minimum BUFNO=2) |
O oo oo oo 1
|size of program being |Program Size | Program size is |
|1oaded | |restricted only by |
| | |available main storage |
bomm oo + + .
|Each external relocation] 8 | -- |
|dictionary entry | | |
+ 4 {

|Each external symbol | 20 | - |
------------------------ R et
|Largest ESD number | 4n |Allocated in increments|
| In is the largest ESD |of 32 entries |
| |number in any input | |
| |module | |
b -- fomm oo oo 1
|Fixed Loader Table Size | 1260 | Subtract 88 if NOPRINT |
| i |is specified |
b oo e 1
|condensed Symbol | 12n |Built only if TSO is |
| Table In is the total number|operating and space |
| jof control sections |is available |
| |and common areas in | |
| |the loaded program | |
L - 1 i 1
L3 T T 1
| System | 1600 (MFT) | |
|Requirements | 4000 (MVT) | - |
L L —— PR [ I P J

222



APPENDIX H: LOADER DIAGNOSTIC MESSAGES

This appendix contains the loader diagnostic messages. Each message
| directed to the programmer contains a severity code in the final
position of the message code. The severity codes are defined as
follows:

frmm e —————

—)
|
|
]
]
|
|
|
]
{
{

| Severity Code Meaning : |
+"'__T'_—_"-_—_-"T'T_'-___—'_T """"""""""""""""""""""" 1
| 0 | Indicates a condition that will not cause an error |
] | during execution of the loaded module. |
prmmm oo $--m=- e 1
| 1 | Indicates a condition that may cause an error during |
| | execution of the loaded module. i
pommmm oo T T o
| 2 | Indicates an error that could make execution of the |
| | loaded module impossible. Processing continues. |
pmmm o T — O 1
| 3 | Indicates an error that will make execution of the |
| | loaded module impossible. Processing continues. |
pmmm e oo T T T 1
| 4 | Indicates an error condition from which no recovery is |
| | possible. Processing terminates. |
O O 3

Each message directed to the operator's console contains a type code
in the last position of the message code. The type code indicates the
action to be taken. The code used in loader diagnostic messages is as
follows:

I Information: no operator action is required.

IEW1001 WARNING - UNRESOLVED EXTERNAL REFERENCE (NOCALL SPECIFIED)

Explanation: The NCAL, NOCALL, or NORES option or never-call
function was specified for the external reference.

System Action: The SYSLIB data set is not searched if the NCAL
or NOCALL option has been specified. The Link Pack Area gqueue
is not searched if the NORES option has been specified.

Neither the SYSLIB data set nor the Link Pack Area queue are
searched if the ER is marked 'never-call' from a previous
linkage editor run.

Programmer Response: No response is necessary normally. If
you wish the reference resolved, either (1) add the needed
module to the SYSLIN input data set; (2) remove the NOCALL,
NCAL, or NORES option, if specified; or (3) if an input load
module contained a never-call reference, re-create the load
module without specifying never-call. If the problem recurs,
do the following before calling IBM for programming support:

e Run the failing step using the linkage editor instead of
the loader and save the resulting output.

¢ Make sure the MAP option was specified for the failing job
step.
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IEW1012

IEW1024

224

s For each load module containing a call to the reference,
execute the IMBLIST service aid program, using the
QUTPUT=XREF option of the LISTLOAD function, and save the
resulting output.

e Have available each object module that contains a call to
the reference with its associated source listing.

ERROR ~ UNRESOLVED EXTERNAL REFERENCE

Explanation: The external reference was not found on the
SYSLIB defined data set or in the Link Pack Area.

System Action: No attempt is made to execute the module unless
the LET option is specified.

Programmer Response: Probable user error. Make sure that the
reference is valid and not the result of a keypunch or
programming error., If the reference is valid, add the needed
module or alias to either (1) the SYSLIB data set, (2) the link
pack area, or (3) the SYSLIN input data set. Make sure the
SYSLIB data set DD statement has been specified if needed. If
the problem recurs, do the following before calling IBM for
programming support:

¢ If the needed module is in a SYSLIB or SYSLIN partitioned
data set, execute the IEHLIST utility program using the
LISTPDS statement to print out the data set directory.

¢ Tf the needed module is in a load module, execute the
IMBLIST service aid program, using the OUTPUT=XREF option
of the LISTLOAD function, and save the resulting output.

¢ If the needed module is an object module, have the module
and associated source listing available.

o If the needed module is in the link pack area, execute the
IMBMDMAP service aid program with the PARM=(LINKPACK)
option and save the resulting link pack area map.

* Execute the failing job step using the linkage editor
instead of the loader and save the resulting output.

s Make sure that MSGLEVEL=(1,1) was specified in the JOB
statement for the failing job.

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

ERROR - DDNAME CANNOT BE OPENED.

Explanation: The SYSLIN data set cannot be opened. The DD
statement defining the data set is missing or incorrect.

System Action: Processing is terminated. The lLoader returns
to the caller with a condition code of 16. ’



IEW1034

IEW1044

Programmer Response: Probable user error. Either (1) supply a
missing SYSLIN DD statement, (2) correct erroneous information
on the SYSLIN DD statement, or (3) make sure the correct DDNAME
has been specified for the SYSLIN data set. If the loader was
invoked by a macro instruction such as LINK rather than through
the EXEC statement, make sure that the SYSLIN ddname, if
passed, is correct. 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 loader default ddnames.

e Make sure that MSGLEVEL=(1,1) was specified in the job
statement for the failing job.

ERROR - DDNAME HAS SYNCHRONCUS ERROR.

Explanation: A physical uncorrectable input/output error
occurred. If it occurred on a blocked data set, the block size
may have been specified incorrectly.

System Action: The message supplied by the SYNADAF macro
instruction was printed. Processing was terminated.

Programmer Response: For any fixed format, specify the correct
block size. If the block size was correct and the data set was
an input data set, re-create or restore the data set. If the
problem recurs, do the following before calling IBM for
programming support:

¢ Execute the failing step using the linkage editor instead
of the loader and save the resulting output.

s Make sure that MSGLEVEL=(1,1) was specified in the JOB
statement for the failing step.

ERROR - UNACCEPTABLE RECORD FORMAT (VARIABLE ON INPUT)

gxglggation: Only object module (FIXED record format) and load
module (UNDEFINED record format) data sets are accepted by the
loader.

System_Action: Processing was terminated. The Loader returns
to caller with a condition code of 16.
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IEW1053

IEW1072

226

Programmer Response: Probable user error. (1) Make sure that
the record format specification is correct. The record format
may have been mispunched. (2) Make sure that the correct data
set has been specified. If the problem recurs, do the
following before calling IBM for programming support:

e Execute the IEHLIST utility program, using the LISTVTOC
statement to print out the data set control blocks for the
input data sets, and save the resulting output.

¢ Execute the failing step using the linkage editor instead
of the loader and save the resulting output.

¢ Make sure that MSGLEVEL=(1,1) was specified in the job
statement for the failing job.

s Make sure that the MAP option was in effect for the failing
job step.
ERROR - I/0O ERROR WHILE SEARCHING LIBRARY DIRECTORY.
Explanation: A permanent input/output error occurred while
attempting a BLDL.

System Action: Automatic library call processing is
terminated.

Programmer Response: Insure that the SYSLIB defined data set
is partitioned. If it is, re-create or restore the data set
and rerun the job step. If the problem recurs, do the
following before calling IBM for programming support:

e Execute the IEHLIST utility program using the LISTPDS
statement to print out the SYSLIB data set directory, and
save the resulting output.

e Execute the failing step using the linkage editor instead
of the loader and save the resulting output.

¢ Make sure that MSGLEVEL=(1,1) was specified in the JOB
statement for the failing job.

¢ Makes sure that the MAP option was in effect for the
failing job step.

ERROR - BLKSIZE IS INVALID

Explanation: In the specified data set, BLKSIZE was not an
integral multiple of LRECL.

System Action: BLKSIZE was rounded up to the next highest
multiple of LRECL and processing continued.

Programmer Response: Probable user error. Change BLKSIZE to
be an integral multiple of LRECL. If the error recurs, do the
following before calling IBM for programming support:

¢ If the data set was an input data set, execute the IEHLIST
utility program using the LISTVTOC statement to print out
the data set control block, and save the resulting output.

e Make sure that MSGLEVEL=(1,1) was specified in the JOB
statement for the failing job.
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ERROR - INVALID LENGTH SPECIFIED

Explanation: The length of the Control Section was not
specified on the ESD or the END card.

System Action: The total length of the text received was used.

Programmer Response: Check if an END record in any input
object module is missing or has been replaced. If so,
re-create the object module and rerun. If the problem recurs,
do the following before calling IBM for programming support:

s Have the object module input and associated source listings
available.

s Execute the failing step using the linkage editor instead
of the loader and save the resulting output.

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

ERROR - NO TEXT RECEIVED
Explanation: ©No valid text has been received for the loaded
module.

System Action: The loader returns to the caller with a
condition code of 12.

Programmer Response: Probable user error. (1) Make sure that
the SYSLIN data was specified correctly. (2) Check other error
messages issued for cause of error (e.g., invalid record).
Correct the error and rerun the job step. If the problem
recurs, do the following before calling IBM for programming
support:

¢ Execute the IMBLIST service aid program, using the LISTOBJ
function, and save the resulting listing of the
questionable input module.

e Have all SYSLIN input available.

e Execute the failing step using the linkage editor instead
ocf the locader and save the resulting output.

¢ Make sure that MSGLEVEL=(1,1) was specified in the JOB
statement for the failing job.

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

ERROR - DOUBLY DEFINED ESD

Explanation: Two identical external names have been found in
the input. (1) The invalid match involves a label reference
(LR) or label definition (LD) matching an existing section
definition (SD), common (CM), or label reference

(LR). The section definition for the input LR or LD must be
marked delete in order for this not to be an error. (2) It is
always invalid for a CM to match an existing LR.

System Action: References to the name are resolved with
respect to the first occurrence of the name.
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Programmer Response: Probable user error. Correct the
existing symbol conflict. To isclate the problem, execute the
LISTOBJ function of the IMBLIST service aid program to list all
object module symbols, and execute the LISTLOAD function of
IMBLIST with the OUTPUT=XREF option to list all load module
symbols. If the error recurs, do the following before calling
IBM for programming support:

e Have all object and load module input and the output from
IMBLIST available.

¢ Execute the failing step using the linkage editor instead
of the loader and save the resulting output.

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

ERROR - INVALID 2-BYTE ADCON.

Explanation: A relocatable A-type or V-type address constant
of less than 3 bytes has been found in the input.

System Action: The constant is not relocated.

Programmer Response: Probable user error. Check assembler
language input for Y-type address constants, which can't be
relocated. Delete or correct the invalid address constant. If
the problem recurs, do the following before calling IBM for
programming support:

* Have object module input and associated listings available.

¢ Execute the IMBLIST service aid program, using the LISTOBJ
function and save the resulting listing of the questionable
input module.

e Rerun the step using the linkage editor instead of the
loader, and save the resulting output.

¢ Make sure the MAP option was specified for the failing job
step.
ERROR - INVALID RECORD FROM LOAD MODULE.

Explanation: An unrecognizable type record was found while
reading a load module.

System Action: The record was ignored and processing
continued.

Programmer Response: (1) Check that all input data sets are
specified correctly on DD statements.. (2) If load module input
occurs in the SYSLIN data set, rerun the step with the NOCALL
option specified. If error message IEW1123 recurs, the
incorrect load module is in SYSLIN input. Otherwise, it is in
SYSLIB input. (3) Isolate the incorrect load module by
executing the linkage editor with the NCAL option specified,
using the INCLUDE and NAME statements for each suspect load
module. When the incorrect load module is isolated, re-create
it and rerun the job step. If the problem recurs, do the
following before calling IBM for programming support:
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¢ If an incorrect load module was created, execute the
IMBLIST service aid program, using the OUTPUT=BOTH option
of the LISTLOAD function, and save the resulting load
module and cross-reference listings.

e Execute the failing step using the linkage editor instead
of the loader and save the resulting output.

ERROR = INVALID ID RECEIVED.

Explanation: Input contains an invalid external symbol ID.
This error is the result of the following conditions:

1. The SD for an LD does not appear in the input module,

2. Text is received before the ESD defining it is received.

3. An RLD is received before the ESDs to which it pertains.

4, The ID defining the entry point on the END card is not a
defined SD, PC, or LR ESD type.

System Action: The invalid item is ignored.

Programmer Response: (1) Check that input object modules are
complete and that assembly or compilation errors did not occur
when object modules were generated. (2) Rerun the step with
the NOCALL option specified. If error message IEW1132 recurs,
the incorrect module is in SYSLIN input. Otherwise, it is in
SYSLIB input. (3) Isolate the incorrect module by executing
the linkage editor with the NCAL option specified, using the
INCLUDE and NAME statements for each suspect module. When the
incorrect module is isolated, re-create it and rerun the step.
If the problem recurs, do the following before calling IBM for
programming support:

¢ If an incorrect object module was created, have the module
and its associated listing available.

e If an incorrect load module was created, execute the
IMBLIST service aid program, using the OUTPUT=BOTH option
of the LISTLOAD function, and save the resulting load
module and cross-reference listings.

e Run the failing step using the linkage editor instead of
the loader, and save the resulting output.

WARNING - CARD RECEIVED NOT AN OBJECT RECORD.
Explanation: The card read has a blank in column one.

System Action: The card is ignored.

Programmer Response: Probable user error. Check input for a
blank card or linkage editor control card. If other errors
occur, re-create all object modules which have been in card
form. If the problem recurs, do the following before calling
IBM for programming support:

¢ Make sure the MAP option was specified for the failing job
step.

¢ Rerun the step using the linkage editor instead of the
loader, and save the resulting output.
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s Make sure that MSGLEVEL=(1,1) was specified on the JOB
statement for the failing job.

s Have the job stream and associated output listings
available.

ERROR - INVALID RECORD FROM OBJECT MODULE.

Explanation: An unrecognizable record type was received while
reading an object module.

System Action: The card is ignored.

Programmer Response: Probable user error. Check object module
input for invalid records. Column 1 should contain a 12-2-9
punch. Columns 2-4 should contain a TXT, RLD, ESD, END, or SYM
identifier. Remove incorrect records or re-create the module,
and rerun. If the problem recurs, do the following before
calling IBM for programming support:

e Have object module input available.

¢ Execute the IMBLIST service aid program, using the LISTOBJ
function, and save the resulting listing of the
questionable input module.

e Rerun the step using the linkage editor instead of the
loader, and save the resulting output.

WARNING - NO ENTRY POINT RECEIVED.

Explanation: WNo entry point was specified in the parameter
field or the END card. The END card entry point specification
could be incorrect (i.e., invalid ID, bad column alignment,
etc.s) The parameter field specification could also be
incorrect.

System_Action: The first assigned address is used as the entry
point.

Programmer Response: Probable user error. (1) Specify the
entry point name in the loader parameter list, EP=., If the
entry point occurs in load module input, this parameter must be
specified. (2) If you cannot use the EP= parameter and the
entry point occurs in an object module, make sure that the
module is included in the SYSLIN or SYSLIB input and that an
entry point was specified during compilation or assembly. If
the problem recurs, do the following before calling IBM for
programming support:

* Have the module containing the entry point and its
associated listing available.

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

e Rerun the step using the linkage editor instead of the
loader, and save the resulting output.
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ERROR - ENTRY POINT RECEIVED BUT NOT MATCHED.

Explanation: The entry point name specified in the parameter
field or on an END card was not matched to an incoming LR, SD,
or PC.

System Action: The first assigned address is used as the entry
point address.

Programmer Response: Probable user error. (1) Check to see if
the EP= parameter was specified correctly. (2) Check to see if
the module containing the entry point is included in either the
SYSLIN or SYSLIB input. (3) Check other messages issued for
the cause of error (i.e., invalid record). If the problem
recurs, do the following before calling IBM for programming
support:

¢ Have the module containing the entry point and its
associated listing available.

e 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.

¢ Rerun the step using the linkage editor instead of the
loader, and save the output.

¢ Make sure the MAP option was in effect for the failing job
step.
WARNING - NO END CARD RECEIVED.

Explanation: An END card is missing for an input object
module.

System Action: Processing continues.

Programmer Response: Probable user error. Check input object
modules. The last record of each should have a 12-2-9 punch in
column 1 and the END identifier in columns 2-4. If an END
record is missing, re-create the module and rerun. If the
problem recurs, do the following before calling IBM for
programming support:

e Have object module input available.

¢ Execute the IMBLIST service aid program, using the LISTOBJ
function, and save the resulting listing of the
questionable object module.

¢ Rerun the step using the linkage editor instead of the
loader, and save the resulting output.

e Make sure the MAP option was in effect for the failing job
step.
ERROR - AVAILABLE STORAGE EXCEEDED.
Explanation: The amount of main storage available to the

loader is insufficient to allow construction of the required
tables and lcaded program.
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System Action: 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. 1If the problem
recurs, do the following before calling IBM for programming
support:

e 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=(1,1) was specified in the JOB
statement for the failing job.

¢ Make sure the MAP option was in effect for the failing job
step.
ERROR - TOO MANY EXTERNAL NAMES IN INPUT MODULE.

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

System 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 complex,
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:

e Have all input modules available.

e 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.
ERROR - IDENTIFICATION FAILED - DUPLICATE PROGRAM NAME FOUND.
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, 4o the
following before calling IBM for programming support:
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¢ Have the job stream and associated output listings
available.

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

ERROR - IDENTIFICATION FAILED.

Explanation: 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. 1In 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:

e Have the job stream and associate output listings
available.

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:

e 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 either 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.

external 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).

inclusive reference: 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.

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

*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.

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

overlay tree: 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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private code: An unnamed control section.

program: 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.

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

pseudo register: 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 module 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: 1In 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
any one time. )

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

root _segment: 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.

upward 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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input processing 27
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input sources LIBRARY statement 36-38

linkage editor 16-17 additional call libraries 35
loader 205,207-208 with NCAL 96
INSERT statement 78-80 never-call function 36
summary 131-132 restricted no-call function 35
intermediate data set summary 133-134
linkage editor LINK command
ddname 109 function of 24
description 16-17,165 LINK macro instruction
devices supported 165 to invoke the linkage editor 161-162
and SIZE option 100 to invoke the loader 210,212
when used 165 link pack area resolution by the
loader 203 loader 206-207
intermediate text records linkage editor
number produced 165 cataloged procedures 114-119
internal data area 204 compared to loader 9,201
invalid attributes or options 46 control statement summary 121-140
invalid exclusive reference 69-70 DD statements 109-113
defined 235 diagnostic messages 169-199
invocation of functions 19-24~
the linkage editor 161-163 input 27-40
the loader 210-214 how to invoke 161-163

output 41-53
processing 16-18
program names 89

job control language summary - 89-119 programs 163-168
job control statements relationship to operating system 23-24
linkage editor 89-119 storage requirements 167-168
loader processing when to use 9
basic format 205 LINKEDIT 89
compile-load job 217 linking modules 19-20
load job 217 LIST option 104,51
multiple compilations 218 LKED procedure 114-116

job step options, on EXEC statement 90-106 LKEDG 116-117
LOAD macro instruction
to invoke the loader 210-214
with only loadable modules 92
load module

language dependencies attributes 90-95
Assembler 25 buffer 97-104
COBOL 25 defined 11,235
FORTRAN 25-26 entry point 43-44
PL/I 26 as input
let execute option 96 to the linkage editor 27
LET option : to the loader 203
for the linkage editor 96 as linkage editor output 41-46
and overlay programs 79-80 multiple processing of U5-4é
for the loader 203,206 size restriction 24
level E 163 structure 13
capacities 163-165 load module attribute assignment
compatibility with F 91 summary 22-23
intermediate data set 165 load module buffer 97-104
program name 89 defined 235
storage requirements 167-168 load module creation 17-18
level F - load point 68,74-75
capacities 163-165 load step 9,201
compatibility with E 91 loaded program
intermediate data set 167 data 210
program name 89 in module map 215
storage allocation for 97-103 options 205
storage requirements 167-168 restrictions 204
library, defined 235 return code 219-220
library call (see automatic call library loader
for linkage editor, loader; call library) abnormal termination message (MVT) 215
library members alias name 210
how to include 38-39 compared to linkage editor 9, 203
as input to the linkage editor 28-29 compatibility with linkage editor 203
as input to the loader 207-208 data sets 207-210
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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 U42-43
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 u46-47
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 U46-47
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 U5-46
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 U4u4-45,81~82
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 attribute 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 path, in overlay programs 63

with control statements 31-32 defined 235
input to the loader 207-210 PL/1I language dependencies 26
structure 13 placement of control statements 122
OL attribute 92 (see also individual statements)
only loadable attribute 92 positioning control sections 77-80
optional output 51-53 preloaded text 204,215
options, linkage editor primary input data set 27-32
module attributes 90-97 control statements 30-31,31-32
output 104-105 object modules 28-30,31-32
space allocation 97-103 PRINT loader option 206
special processing 96-97 private call libraries 33
origin private code
of control section in module map 51 defined 14,236
of region 76 in module map 51
of segments 68 procedure LKED 114-116
and OVERLAY statement 74-75 procedure LKEDG 116-117
output of the linkage editor program
diagnostic messages 46-50 Pocessing history, tracing 24
load module 41-46 defined 236
output module library 41-43 program fetch
optional output 51-53 defined 236
output options 104-105 functions 18
output of the loader program name
messages 215 on EXEC statement 89
module map 215,216 prompter, linkage editor
specification of 206 function of 24
output module library 41-43 prompter, loader
overlap of loading and processing of function of 204
overlay segments 86-87 pseudo register
overlay attribute 92-93 defined 14,236
with hierarchy attribute 91 in module map 51
overlay program PL/I definition of 26
communication 84-88 processing of 22,45

defined 235

design 63-74

module map 51

multiple region 72-73

process 70-72 O-type address constant 25
region origin 76

respecifying control statements 74,80

sample program 150-156

segment origin 74-78

single region 64-72 RECFM (see record format)
special considerations 81-88 record format (RECFM) 108-109
specification 74-81 linkage editor data sets
storage requirements 83-84 - diagnostic output 111
OVERLAY statement 7u4-76 input 109-110
summary 136-137 load modules 111-112
overlay supervisor 71 loader data sets 207
defined 235 record size, maximum for device type 99
storage requirements 167-168 re-enterable attribute 93
overlay tree 65-66 re-enterable load module
defined 235 defined 236
overriding cataloged procedures module attribute 93
EXEC statement 117-118 REFR attribute 94 __
DD statements 118 refreshable attribute 94
OVLY attribute 93 refreshable load module

defined 236

module attribute 94
region, main storage

for linkage editor

partitioned data set cataloged procedures 114
as input requirements 167-168
to linkage editor 28-29 with SIZE option 106
to loader 207-208 for loader 221
as output of linkage editor 41-43 region, in overlay programs 72-73,76
(see also library) defined 236
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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
RID (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
defined 236
dependency 66
origin 68
(see also exclusive, inclusive, root
segments)

segment load macro instruction

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 '

68-70

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
severity 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
DCBS option 103-104
SIZE option 97-103
minimum values 97-98

97-104

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 U45-46
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
SYSUT1 DD statement 110
(see also intermediate data set)

tasking options of PL/I, use with
loader 203
TEMPNAME 42

temporary data set 29,41

Index
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TERM option
linkage editor 112,105,148
loader 206
TEST attribute 93
test translator 95
TESTRAN 95
text 13,15
text, message U8
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 U46-47
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)
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V-type address constant
with CALL 85
branch instruction, overlay 85
with SEGLD 87 )
with 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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