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This publication explains when, why, and how to use
IBM service aids to diagnose and fix failures in

system or application programs. Each service aid is
described in a separate chapter. The service aids are:

e TFCDIP00 =-- Initializes the SYS1.LOGREC data set.

¢ IFCEREPO0 -- Summarizes and prints records from the
SYS1.LOGREC data set.

¢ GTF (Generalized Trace Facility) =-- Traces selected
system events such as SVC and I/O interruptions.

¢ IMCJQDMP -- Operates as a stand-alone program to
format and print the system job queue.

¢ IMBLIST -- Formats and prints object modules, load
modules, and CSECT identification records.

¢ IMBMDMAP ~-~- Maps load modules.

e IMCOSJQD —-- Operates as a problem program to format
and print the system job queue.

¢ IMDPRDMP -~ Formats and prints dumps, TSO swap data
set, and GTF trace data.

e IMAPTFLE -- Generates JCL needed to apply to a PTF
and/or applies the PTF.

¢ IMDSADMP -~ Operates as a stand-alone program to
produce a high-speed or low~speed dump of main storage.

¢ IMASPZAP -- Verifies and/or replaces instructions
and/or data in a load module.

Information about how to write EDIT user programs
is provided in a separate appendix.
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Preface

This publication is for system programmers and IBM programming systems
representatives. It explains when, why, and how to use IBM service aids
to diagnose and fix failures in system or application programs.

Each service aid is described in a separate chapter. The chapters
are arranged so that the corresponding index tabs will appear in
alphabetical order. The index tabs show the names of the programs minus
the three-character component identifier (such as IMC). The form of the
name shown on the index tab also appears in the index to help you locate
the chapter you want.

Some information about service aids is not included in this
publication, but is covered in the following publications:

IBM System/360 Operating System:

. Service Aids logic PLM, GY28-6721 -- describes the internal logic of
the service aid programs (how they work).

. Programmer's Guide to Debugging, GC28-6670 —- describes the
dump-type output of the service aids.

. Messages and Codes, GC28-6631 -- describes the numbered messages
issued by the service aids.

You should also be familiar with the following publications:
IBM System/360 Operating System:

° Utilities, GC28-6586 -~ describes how to use utility programs to
print certain types of service aid output.

. Operator's Reference, GC28-6691 -- describes how to perform certain
basic operations, such as loading a stand-alone program.

° Job Control Language Reference, GC28-6704 -- describes how to use
job control statements to override default parameters, use cataloged
procedures, allocate space for data sets, etc.
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Introduction

CONTENTS DIRECTORY

summarizes the ways to retrieve service aids.

Chapter 1: IFCDIP00O

Initializes the SYS1.LOGREC data set.

Chapter 2: IFCEREPO

Chapter 3: GTF (Generalized Trace Facility)

Chapter 4: IMCJQDMP

Chapter 5: IMBLIST

Chapter 6: IMBMDMAP

Maps load modules.

Chapter 7: IMCOSJQD

Chapter 8: IMDPRDMP ,

Chapter 9: IMAPTFLE

Generates JCL needed to apply a PTF and/or applies the PTF.

Chapter 10: IMDSADMP

Operates as a stand-alone program to produce a high-speed or
low-speed dump of main storage.

Chapter 11: IMASPZAP

»
Explains the service aid concept; guides selection of a service aid;
y
) »
Summarizes and prints records from the SYS1.LOGREC data set.
. . >
Traces selected system events such as SVC and /O interruptians.
) »
Operates as a stand-alone program to format and print the system job queue.
______—______.>
Formats and prints object modules, load modules, and CSECT identification records.
P
. . >
Operates as a problem program to format and print the system job queue.
)
Formats and prints dumps, TSO swap data set, and GTF trace data.
»
>
o >
Verifies and/or replaces instructions and/or data in a load module.
-

Appendix: Writing EDIT User Programs
Tells how to write and use EDIT user programs.

Each chapter has its own Table of Contents.
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Summary of Amendments
for GC28-6719-2
OS Release 21

GENERAL COMMENTS

. Program Design information has been moved to a new publication,
the Service Aids Logic PLM, GY28-6721.

. Information relating to the Primary Control Program (PCP) has
been deleted.
. Chapter order has been revised to accomodate several new
chapters.
INTRODUCT ION

References to services aids as a SYSGEN option have been deleted.
CHAPTER 1: IFCDIPOO

IFCDIP0O0 has been moved from the Utilities SRL and rewritten. All
information concerning the PARM parameter of IFCDIP00 has been
deleted.

CHAPTER 2: IFCEREPO

IFCEREP) has been moved from the Utilities SRL and rewritten. All
information concerning SDR records has been deleted. Information
for the Reliability Data Extractor (RDE) and MES has been added.

CHAPTER 3: GTF (THE GENERALIZED TRACE FACILITY)

GTF is a new feature of the operating system that executes as a
problem program and is invoked by the START command. It traces
selected system events, such as IO interruptions, SIO operations,
program interruptions, etc. A special feature of GTF, the GTRACE
macro instruction, allows you to record user data in GTF's output
buffers. GTF output can be printed and formatted using the EDIT
function of IMDPRDMP, which is described in Chapter 8.

CHAPTER 4: IMCJQDMP
This chapter is essentially unchanged.

CHAPTER 5: IMBLIST
IMBLIST is a new service aid that formats and prints object modules
and CSECT Identification Records (IDRs) and maps load modules. It
assumes the function of IMAPTFLS, a service aid which is no longer
documented in this publication.

CHAPTER 6: IMBMDMAP
This chapter is essentially unchanged.

CHAPTER 7: IMCOSJQD
IMCOSJQD is a new service aid that dumps the system job queue data
set (SYS1.SYSJOBQE), or formats and prints selected records from it.
IMCOSJQD is identical in function to the IMCJQDMP service aid, but

IMCOSJQD executes as a problem program whereas IMCJQDMP is
stand-alone.

Summary of Amendments 7
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CHAPTER 8: IMDPRDMP

IMDPRDMP now includes the EDIT function, which formats and prints
GTF output. The parameters of the EDIT control statement, which
invokes the EDIT function, allow you to select records to be
formatted; some of the parameters are: JOBNAME= , I0O= , EXT.

The EDIT function also provides interfaces for user-written exit
routines and format appendages. Exit routines examine every trace
record to determine how it should be handled. Format appendages format
and print specific types of user records. Information about how to
write exit routines and format appendages is provided in the Appendix:
Writing EDIT User Programs.

CHAPTER 9: IMAPTFLE

IMAPTFLE now allows you to include a Linkage Editor IDENTIFY control
statement in the IMAPTFLE input stream; this is required for the
application function and optional for the generate function. The
purpose of the IDENTIFY statement is to flag specific CSECTs that
are to pbe updated with PTFs.

CHAPTER 10: IMDSADMP
This chapter is essentially unchanged.
CHAPTER 11: IMASPZAP

IMASPZAP now provides a control statement, IDRDATA, that allows you
to update the CSECT Identification Record of any module that is
successfully updated with a REP operation.

APENDIX: Writing EDIT User Programs

This appendix provides all the information you need to write an exit
routine or a format appendage for use with the EDIT function of
IMDPRDMP and the GTRACE macro instruction. It describes the
interfaces with EDIT, illustrates the use of the IMDMEDIT mapping
macro instruction, shows samples of both exit routines and format
appendages, discusses ways to avoid unrecoverable errors, and
descripes how to debug an exit routine.

Please note that change bars are not used in any chapter described as
"new" in this summary of amendments.
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Summary of Amendments
for GC28-6719-1
as Updated by GN28-2478
OS Release 20.1

r T T ]
|Item |Description |Areas Affected |
L (] i 4
T 1 T ]
| IMAPTFLE | Permits IMAPTFLE to apply a PTF to 0S/360 | 235-241, 243245 |
|Improvements |directly. | |
} [l 4 u |
) T 1 ]
12305 and 3330 |Permits service aids to be used with these |188,207, 251
| Support |devices. | |
4 I 4
1 T 1
|Multiprocessing |Permits IMDSADMP to dump the contents of both |1159,166,173-177, |
|Support |CPUs of the IBM System/360 Model 65 |179,180,184,185, |
| | Multiprocessing System. |187-189,191,194,195]
| 4 ] {
r T T
| IMBMDMAP |Message improvement. |318 ]
| Improvement | | |
- + ¢ 4
|IMAPTFLE |Message improvement -- Dblocksize error. |2u3 |
| Improvement | | |
L 4 L J
Summary of Amendments 9



Summary of Amendments

for GC28-6719-1
OS Release 20

Item

Description Pages Affected

-+ —f
-+ —

System Generation

|Pexrmits six service aids to be added to}2,16,17,183,280
|the operating system during system
| generation.

1

SVC Dump

+
|Permits IMDPRDMP to format and print
| system dumps.

1

25,26,29,32,33,37-39

|
|
4
T
I
|
4
T

System/370

4
|Permits service aids to be used with

jthe IBM System/370.
1

|173-175,178-182, 185,
|187-191,194,195,251
1

]
[42]
(@)

+
|Permits IMDPRDMP to format and print
| TSO dumps and swap data sets. |39,40,42,46,47,77,83,
}134-155

|
1
+

T
{1,11,13,26,28,31,33, 34,

IMDSADMP Improvement

4

T
| The address of the input dump device /180,185
jcan be specified from the operator

|console.
4

Restriction

T

|Release 20 IMAPTFLE will not process a |241,243
|Stage I output tape from a release
|pbefore release 19.

KR

+
IMDPRDMP Program Design|The "IMDPRDMP Program Design" section

25,56-71
|of the "IMDPRDMP" chapter has been .

|rewritten.
1

PRDMP

T

| The PRDMP PROCLIB procedure for calling|43,44
| IMDPRDMP has been documented with
|examples.

IMDPRDMP Examples

|Examples on how to use the IMDPRDMP 4i4-47
|control statements and PRDMP PROCLISB
| procedure are included in the

| *IMDPRDMP" chapter.
+

MEFT QCE Trace

+
| IMDPRDMP formats and prints QCB traces |28

| for MFT users.
4

ONGO Clarification

+
| When the ONGO verb of an IMDPRDMP
|control statement has no parameters
|specified, the original GO parameters
|are restored: QCBTRACE, LPAMAP,

| FORMAT, and PRINT ALIL.

4

39

65MP Clarification

L)

|Occasionally only one prefix is shown 41
Jon an IMDPRDMP listing. This occurs

| vhen the dump is initiated on one CPU,
|interrupted and then dispatched to the

|other CPU.
1

Messages
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t
|All messages have been altered, where |48-55,192,193,223-227,
|necessary, to agree with the |242,243,266-268,285,
|publication IBM System/360 Messages and|286,315-318

|Codes, GC28-6631. |
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Item Description Pages Affected

“+ —
-+

Module Name | For dumps that are formatted and |77-79,82,83,102,120,
|printed by IMDPRDMP, the name of the  |135-137,156-158,160
|module that invoked the dump is printed|
|in the header of the dump listing.
1

+
Output Comments |Within the IMDPRDMP formatted dump, a
|numoer of output comments may be
|printed to assist in reading and
|interpreting the dump. These comments
|are explained.
1

77,83,161-167

+
IMAPTFLE Region Size | IMAPTFLE requires a 46K region or
|partition.

1

N
w
[=)}

w
hey
=

+
MFT LPA Maps |MFT link pack area maps do not include
| resident SVC routines (IMBMDMAP).
1

1
Control Blocks | various changes have been made to

|system contxol blocks tnat are
|formatted and printed by IMDPRDMP.
1

84,85,87,88,106,107

o]
.—I
et

+
Tables and Examples |Table and example numbers have been
|converted to figure numpers. All
|figures have been renumbered. See the
|figure list in each chapter.
L
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Introduction
INT

Service aids are programs designed to help system programmers and IBM
programming system representatives diagnose and fix failures in system
or application programs. Service aids have three general functions:

Information Gathering

To dump main storage, use the stand-alone program IMDSADMP. Its
output can be formatted and printed using IMDPRDMP.

To trace system evenets such as SVC and I/0O interruptions, use GTF
(the Generalized Trace Facility). Its output can be formatted and
printed using the EDIT function of IMDPRDMP.

Formatting and Printing: Mapping

To summarize and print records in the SYS1l.LOGREC data set, use
IFCEREPO.

To format and print load module, use IMBMDMAP or IMBLIST.

To format and print object modules and CSECT identification records,
use IMBLIST.

To format and print the system job queue, use IMCJQDMP (stnad-alone)
or IMCOSJQD (problem program).

For format and print IMDSADMP output, other system dumps, TSO swap
data sets, and GTF trace output, use IMDPRDMP.

Generating and Applying Fixes

To apply a PTF, use IMDPTFLE.

To verify and/or replace instructions and/or data in a load module,
use IMASPZAP.

To initialize the SYS1/LOGREC data set, use IFCDIPOO.

For more detailed information about choosing a service aid, refer to the
table in figure INTRO-1.

Introduction 13



AND PRINTING

IMDPRD MP

1. Formats and prints the following from SADMP

high-speed output:

a. Link Pack Area,

b. Queue Control Block Trace,

c. Major Conirol Blocks,

d. Selected Areas of Main Storage.,

-e, Operating System Nucleus,
2. Formats and prints TSO control biocks and

main storage from a SYS1,DUMP data set,
3.

Formats and prints TSO Swap data set(s),

Figure INTRO-1.

Service Aids

Selects, formats, and prints error records in the
SYS1,LOGREC data set,

1. Selects records by record type, such as:

a. Machine check and/or inboard,

b. OQutboard,

Selects records by device type or device
address,

IFCEREPO can also select records by model number
or time of creation,

2,

IMBMDMAP

1. Maps the operating system nucleus,
2, Maps a failing module,

3. Maps the link pack area.

Symptom Table

14 Service Aids (Release 21)

INFORMATION MAPPING, FORMATTING,
SYMPTOM GATHERING AND PRINTING PATCHING
IMCOSJQD
IMDSADMP | GTF | IMDPRDMP | IMBLIST IFCEREPO [ IMBMDMAP| IMCJQDMP] IMAPTFLE | IMASPZAP | IFCDIPOO
Warm Start Failure 1 - lc,d,e - - - 1 - 2 -
Scheduler ABEND - 1 4 1,2 - 1,2,3 1 - 2 -
Writer ABEND - 1 4 - - - 3 - N 2 -
Problem Program ABEND - 3 4a 2 - 2 - - 2 -
Recursive ABEND 1 1 la,lc-d,4 2 - 1,3 2 - ? -
Disabled Loop 1 1 tc-e,4 - - 1,3 - - - -
Problem Program Loop - 3 4a 2 - 2 = - - -
Large Loop with 1/O 1 1 la,lc-e, - = 1,3 - - 2 -
4bd
DAR Loop 1 1 lc,le,4 2 1la 1,2,3 . - - 1
Hard Wait 1 1 lc-e, 4 1,2 Ta 1,2,3 - - - 1
Enabled Wait 1 1 1b,4 2 la 1,2,3 - - - 1
Reader/Interpreter Failure - - - - - 1 1 - 2 -
1/O Failure (e.g. console) 1 2 la-e,4b~d - 16,2 - - - 2,4 1
Allocation Failure 1 - 1b-d 2 - 2 - - 2 -
Enqueued Job Lost - - - - - - 3 - - -
Chain Scheduling Problem 1 2 la,lc-e, - - - - - - -
4bd
Access Method Failure - 2 4 - 2 - - - 4 -
Data Mgt. Program Check - 1,3 4 2 - 2,3 - - - -
Module Level Unknown - - - 3 - - - - 3 -
User Modification Unknown - - - 4 - - - - 3 -
Applying PTF - - - - - - - 1 1 -
Applying Local Fix - - - - - - - - 1 -
APAR Documentation 1 1,3 ta,lc-e,4 3 - 1,2,3 1 - 3 -
Print SYS1,DUMP - - 1b-d,2,4 - - - - - - -
TSO Failure 1 1 2,3,4 - - - - - 2 -
Capturing System Before Re-|PL 1 - la=e, 4 - - - 1 - - -
INFORMATION GATHERING 4. Formats and prints selected records from the IMCJQDMP (Stand-Alone) and
GTF Trace data set or from irace buffers in a IMCOSJQD (Problem Program )

ADMP SYST.DUMP or SADMP output data set, 1, Dumps entire SYS1,SYSJOBQE data set,
IMDSADMP Records are selected by keywords such as: 2, Selects, formats, and prints job queue records
1. Dumps the contents of main storage to a tape, a. JOBNAME. associated with a specific job,

which can be formatted and printed using b. 1/0. 3, Selects, formats, and prints job queue records

PRDMP, (Note that IMDSADMP output may c. SVC. associated with a specific work queue,

also be directed to a printer.) d. sIO.

GTF (Generalized Trace Facility) IMBLIST
1. Traces all system events, 1. Lists specific object modules or load modules
2. Traces selected events, such as 1/0 in o data set,

interruptions, SIO opell'cﬁons, etc, 2.  Maps control sections and overlay structure PATCHING
3. Traces user programs with GTRACE macro and lists cross-references within a load module,

instruction, 3, Lists CSECT identification Records for

specific load modules, IMAPTFLE
4, Lists translation data, linkage editor 1. Generates control statements and JCL needed
modification data, or SPZAP modifications to to apply PTFs; the application function also
control sections in a load module, invokes the linkage editor.
MAPPING, FORMATTING IFCEREPO IMASPZAP

Verifies or replaces instructions or data in a load
module stored on a direct access storage device.,
Modifies code or data in a load module,

"2, Sets traps by inserting invalid instructions or

user=written SVCs,

3. Dumps load modules by CSECT to allow
examination of the text,

4., Dumps selected data to verify the count, key,
and contents of the data,

IFCDIP00

1. Reinitializes the SYS1,LOGREC data set if
destroyed, (Can also be used to allocate

more space to SYS1,LOGREC.)




Retrieving Service Aids

All service aids except IMDSADMP and IMCJQDMP execute as problem
programs under the operating system. They are automatically transferred
to SYS1.LINKLIB during system generation. IMDSADMP and IMCJQDMP are
stand-alone programs that must be retrieved from the distribution
library before they can be used.

Retrieving IMCJQDMP

IMCJQDMP resides as an object module in distribution library
SYS1.DN554A. Before you can load it into the system as a stand-alone
program, you must retrieve it from the distribution library. To do this
you can either transfer the module onto punch cards using the IEBPTPCH
utiltiy, or copy it to magnetic tape using the IEBGENER utility.

Retrieving IMDSADMP

IMDSADMP resides as a macro definition in distribution library
SYS1.MACLIB. The easiest way to retrieve IMDSADMP is to specify the
MACLIB macro isntruction at system generation; IMDSADMP will
automatically be transferred to the SYS1.MACLIB data set in the
operating system.

If you choose not to create a SYS1.MACLIB data set at system
generation, you can retrieve IMDSADMP by three other methods:

. If you want to retrieve IMDSADMP and execute it all in the same
step, you can treat the distribution library as a private macro
library. Figure INTRO-2 shows the job control statements needed to
do this.

. You can copy IMDSADMP from the distribution library into a private
library.

. You can punch IMDSADMP from the distrubtion library onto cards using
the IEBPTPCH utility.

//ASMSAD JOB MSGLEVEL=(1,1)
//STEP EXEC ASMFC
//ASM.SYSLIB DD DSN=SY¥S1.MACLIB,DISP=0LD
//ASM.SYSIN DD *
IMDSADMP
END
VA

Figure INTRO-2. Sample JCL Statements Need to Assemble IMDSADMP
Directly from the Distribution Library

Introduction 15
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Chapter 1: IFCDIP0OO >
Initializes the SYS1.LOGREC data set.

Chapter 1: TIFCDIP0O0 17
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IFCDIP00 is a service aid that runs under the IBM System/360 Operating
System. IFCDIP00 has three applications:

1.

Introduction

Initializing the SYS1.LOGREC data set during system generation.
This application is discussed in the publication IBM System/360
Operating: System Generation.

Reinitializing the SYS1.LOGREC data set. During processing, some
types of errors may destroy the SYS1.LOGREC header and make the data
set unusable; IFCDIPO0 can then be used to reinitialize the
SYS1.LOGREC data set.

Modifying the space allocation for the SYS1.LOGREC data set. 1In
some situations, the SYS1.LOGREC data set may be too large or too
small for the system using it; IFCDIPOO can then be used to increase
or decrease the space allocation for SYS1.LOGREC.

Chapter 1: TIFCDIP0OO0 21



Input to IFCDIPOO

The input to IFCDIP00O consists of the SYS1.LOGREC data set and job
control statements.

The SYS1.LOGREC Data Set

The SYS1.LOGREC data set consists of a header record followed by
environment records.

The header record is created by IFCDIP00; it keeps track of the
number and location of the environment records.

The environment records are generated by the outboard recording
routine (OBR), the miscellaneous data recorder (MDR), the recovery
management routines MCH and CCH, and the reliability data extractor
program RDE, and the environment recording routines SERO and SERl. Each
record reflects the condition that prevailed in the system when an error
occurred.

Job Control Statements

IFCDIP00 is run and controlled by job control statements; no user or
utility control statements are needed.

22 Service Aids (Release 21)



Running IFCDIPOO

You run IFCDIPO0 by providing job control language procedures to
reinitialize and reallocate the SYS1.LOGREC data set. The following
sections contain detailed examples of reinitializing and reallocating
SYS1.LOGREC.

Reinitializing SYS1.LOGREC

Figure DIP00-1 is an example of the job control statements needed to
reinitialize the SYS1.LOGREC data set using IFCDIPO0O.

//INSERLOG JOB

7/ EXEC PGM=IFCDIPOO
//SERERDS DD DSNAME=SYS1.LOGREC, UNIT=2311,DISP=(OLD,KEEP),
// VOL=SER=111111

Figure DIP00-1. Reinitializing the SYS1.LOGREC Data Set
Control Statements for Figure 1

The JOB statement initiates the job; the job name INSERLOG has no
signifigance.

The EXEC statement specifies the program name (PGM=IFCDIP0O).

The SERERDS DD statements specifies the output (SYS1l.LOGREC) data set;
the DSNAME must be SERERDS.

Changing Space Allocation for SYS1.LOGREC

IFCDIP00 may be used in conjunction with the IEHPROGM utility to
increase or decrease the space allocated for the SYSl.LOGREC daya set.
First the SYS1.LOGREC data set is scratched and uncataloged, using
IEHPROGM; then, using IFCDIP00, the data set is reallocated with
increased or decreased space specifications; and, finally, the newly
allocated data set is reinitialized.

If you use the preceding procedure and an error occurs after the
SYS1.LOGREC data set has been scratched, but before it has been
reallocated, the IFCDIPO0 job will be terminated and the system will be
marked ineligible for IPL procedures. To solve this problem, do one of
the following:

] Use the IBCDMPRS utility to restore the system and thereby restore
the SYS1.LOGREC data set. After the SYS1.LOGREC data set has been
restored, you can reinitialize the system and reallocate SYs1.LOGREC.

. Execute the reallocate operation on another IBM System/360 Operating
System, if one is available.
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Figure DIP00-2 is an example of reallocating the S¥S1.LOGREC data set.

//RELGREC JOB

//SCR EXEC

//DD1 DD

//SYSIN DD
SCRATCH
UNCATLG

/%

//R EXEC

//SERERDS DD

Vs

PGM=IEHPROGM )

UNIT=2311,VOLUME=SER=111111,DISP=0LD
*

DSNAME=SY¥S1l.LOGREC,VOL=2311=111111
DSNAME=SYS1.LOGREC

PGM=IFCDIPQO

DSNAME=SY¥S1.1OGREC, UNIT=2311,DISP= (NEW,CATIG) ,
VOL=SER=111111, SPACE=(allocation,CONTIG)

Figure DIP00-2. Changing the Space Allocation for SYSl1l.LOGREC
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Chapter 2: IFCEREPO »
Summarizes and prints records from the SYS1.LOGREC data set.
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Introduction

IFCEREPO is a service aid that runs under the IBM System/360 Operating
System. You can use IFCEREPO to:

° Select and format environment records from the SYS1.LOGREC data set
and write them to an output device. The environment records on the
SYS1.LOGREC data set are generated by the error environment
recording programs OBR, SER0O, SER1, MDR, by the recovery management
programs CCH, and MCH, and by the reliability data extractor program
RDE.

° Select environment records from the SYS1.LOGREC data set and
accumulate them on a history data set.

. Write the records accumulated on the history data set to an output
device.

. Summarize the information contained in the records on the
SYS1.LOGREC data set or the history data set.

) Process (edit, write, accumulate, and summarize) records produced on
different machine models.

Editing and Writing Selected Records

You can use IFCEREPO to retrieve selected environment records from the
SYS1.LOGREC data set or a history data set, edit them, and write them to
an output device. After the record is written to the output device, it
is cleared to hexadecimal zeros on the SYS1.LOGREC data set unless you
specify otherwise. If the input data set is the history data set, the
records remain unchanged. The selection of records that IFCEREPO will
process is based on the following factors:

° Record type: you can specify any type of environment record, or any
combination of types.

] Model number: you can specify the model number of any computing
system that is writing records on the SYS1l.LOGREC data set; this
specification is useful when several computing systems are writing
records on the same SYS.LOGREC data set.

. Time period: you can specify that IFCEREPO only process records that
were generated on certain dates.

] Devices: you can specify that IFCEREPO process records that are
related to a specific device or device type.

Accumulating Selected Records

You can use IFCEREPO to move selected environment records from the
SYS1.LOGREC data set to a history data set; this enables you to
accumulate specific types of environment records on different volumes or
on the same volume. When you move an environment record from the
SYS1.LOGREC data set to the history data set, the environment record or
the SYS1.LOGREC data set, is cleared to hexadecimal zeros unless you
specify otherwise.
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Summarizing Selected Records

You can use IFCEREPO to extract pertinent data from selected records and
print the data in the form of a summary. The contents of the summary
depend on the type of error you monitor.

Processing Records Produced on Different Machine Models

You can use IFCEREPO to edit, write, summarize, and accumulate
environment records for any IBM System/360 or IBM System/370 model that
supports the IBM System/360 Operating System. In addition, any
SYS1.LOGREC data set or history data set generated on one system can be
printed on another system.
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Input to IFCEREPO

The input to IFCEREPO consists of environment records located on the
SYS1.LOGREC or history data sets.

Environment Records

You can use IFCEREPO to process six types of environment records:

1.

Machine check records - which are produced and stored in SYS1l.LOGREC
by the system environment recorders SER0 and SER1, and by the
machine check handler (MCH). They record machine check
interruptions caused by malfunctions in the central processing unit.

Inboard records - which are produced and stored by SER0O, SER1, and
by the channel check handler (CCH). They record input/output
interruptions caused by specific channel failures.

Outboard records - which are produced and stored by the outboard
recorder. They record permanent errors on input/output devices, and
terminal statistics and errors for TCAM.

Miscellaneous data records - which are produced and stored by the
miscellaneous data recorder (MDR). They record errors that are not
reflected in any other record type.

System initialization (IPL) records - which are produced and stored
in the SYS1.LOGREC data set by the reliability data extractor (RDE)
programs. They record information related to each system
initialization.

System termination (EOD) records - which are produced and stored in
the SYS1.LOGREC data set by the reliability data extractor (RDE)
programs. They record information related to each system
termination. For a complete explanation of RDE see the publication,
IBM System/360 Operating System: RDE Guide, GC28-6741.
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Running and Controlling IFCEREPO

You run and control IFCEREPO by job control statements and by specifying
keyword parameters on the EXEC statement of your IFCEREPO procedure; no
user or utility control statements are needed.

Job Control Statements

IFCEREPO Figure 1 shows the job control statements necessary for running

IFCEREPO.

Statement Usage

JOB This statement initiates the job.

Statement

EXEC This statement specifies the program name and keyword

Statement parameters necessary to control the function of the
program.

SERLOG DD This statement defines the input data set as being the

Statement SYS1.LOGREC data set. Either a SERLOG DD statement or the
ACCIN DD statement must be included for each application of
the IFCEREPO program.

ACCIN DD This statement defines the input data set as being
a history data set. Either an ACCIN DD statement or
the SERLOG DD statement must be included for each
application of the IFCEREPO program.

EREPPT DD This statement defines the edited output data set. It

Statement must be included with each application of the program.

ACCDEV DD This statement defines an accumulated output data set.

Statement The accumulated data set can reside or magnetic tape or
a direct access device. Space must be allocated for a
new output data set that is to reside on a direct access
volume. Space cannot be allocated for an existing output
data set.

Notes: The SERLOG, ACCIN, EREPPT, and ACCDEV DD statements define

sequential data sets.

If records produced on different machine models are to be

processed, a JOBLIB DD statement is required to define the
original system's link library.

Figure EREP(0-1. Job Control Statements
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Keyword Parameters for IFCEREPQ

You can specify the following keyword parameters to control the
functions of the IFCEREPO program.
4 3
PARM= [TYPE [M][C][O][T][I]I[E],]

[MOD=(nnn[,nnn...J1),1]

.

[VOLID=(VOLID1l,VOLID2,VOLID3,VOLID4) ]

MES=

[cua=(cUU[,CUU]),]

[DEV=NNNN, ]

[DATE=( [YYDDD] [,YYDDD]) , ]
-ZERO %%% ]

et L

PRINT=)PT{,

SU
NO

[TERMN=1-8 chars,]

{24,

N
RDESUM=| Y (,

fl_'|

TYPE

specifies the type of records to be processed.

Code Meaning

M Machine-check records

C Channel inboard records
o) 1/0 outboard records

T T-type records

I IPL Records

E EOD Records

A combination of records can be specified. For example,
PARM=(TYPE=MC, ....). If no record type is specified, all record types
are processed.
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MOD

MES

indicates that all records created on the model or models specified
are to be processed. The operand is to be right justified and may
be up to three digits in length.

indicates that error statistics for specific volume/serials are to
be summarized and printed. This parameter is valid only for the
3410 and 3420 tape subsystems, when "TYPE=0' is coded, or when no
record type is specified.

VOLID

cua

DEV

indicates specific volumes for error statistics (MES) processing. A
maximum of four volumes can be specified. If this parameter is not
coded and MES=Y is coded, all volumes will be processed.

If no model numbers are specified all models are accepted for
processing.

(maximum of two)

indicates that the selected record types that are related to the
specific channel(s) and unit(s) are to be processed.

(maximum of one)

indicates that selected record types that are related to a specific
device type are to be processed.

if DEV is not specified, all selected records (as specified in the
TYPE subparameter) are processed regardless of the device type.

if DEV =3410 or DEV =3420 is specified, both devices will be
included in the report.

DATE (maximum of one set)

indicates that all of the selected record types generated within a
specific period of calendar time are to be processed. The date is
written yyddd yyddd where yyddd represents the year and the day
(of the year) when the time period begins and yyddd represents the
year and the day when the period ends.

If no date is specified, all selected records are processed
regardless of when they were generated.

ZERO

34

indicates whether input records in the SYS1.LOGREC data set are to
be cleared with hexadecimal zeros after they are processed. Records
are not cleared to zeros in the history data set.

Note: It is possible toc use the same operating system on several
machines. Before moving the system packs to another machine, the
operator must use the EREP program to copy the SYS1.LOGREC data set
to tape so that the environmental data can later be related to the
system that generated it.
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PRINT

ACC

indicates how records are to be processed and written.
Code Meaning

SU Suppress full printing (print summary only).

PT Suppress summary printing (print full recoxd only).
NO Suppress full printing and summary printing.

PS Print full record and summary.

indicates whether selected records are to be accumulated in a
history data set. If ACC=Y is coded; ZERO=Y must be coded if the
input data set is SYS1.LOGREC.

HIST

indicates whether the input data set is a history data set. If
HIST=Y is coded, the input data set must be defined with an ACCIN DD
statement.

If HIST is not coded HIST=N is assumed and the input data set will
be the SYS1.LOGREC data set.

TERMN

Mé67

indicates the OBR and TCAM records are to be selected by terminal
name. Up to eight characters may be specified.

If TERMN is not coded all terminal names are selected.

indicates which Model 67 records are to be processed.

If M67 is not coded mod 1 Model 67 records are processed.

RDESUM

indicates that the IFCEREP0O summary function for RDE records is to
be run. The summary function produces an IPL report and a hardware
error report. This parameter can be coded only if RDE has been
selected during system generation. For a complete explanation of
RDE see the publication IBM System/360 Operating System: RDE Guide,
GC28-6741.
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IFCEREPO Examples

The following examples show some of the typical uses of the IFCEREPO
program.

Example 1: Printin‘g Machine Check Records
In this example:
. Machine check records are printed in a full record format.

. The records on SYS1.LOGREC are zeroed.

//JOBA JoB :

/77 EXEC PGM=IFCEREPO,PARM="'TYPE=M, ZERO=Y,PRINT=PT,ACC,=N"
//SERLOG DD DSNAME=SYS1.LOGREC,DISP=(OLD, KEEP)

7/ /EREPPT DD SYSOUT=A

Control Statements for Example 1

The EXEC statement specifies (1) that machine check records are to be
processed, (2) the type of printout (full record), (3) no accumulation
is to take place.

The SERLOG DD statement defines the input (SYSl.LOGREC) data set.

The EREPPT DD defines the edited output data set (printer assumed).
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Example 2: Writing Machine Check Records onto a 7-Track Magnetic Tape

In this example:

° Date-dependent machine check records are written in full record and
summary formats onto a 7-track magnetic tape at a density of 200 bits

per inch.

o The SYS1.LOGREC data set is zeroed.

//30B JOBA

/77 EXEC PGM=IFCEREPO,PARM='TYPE=M, DATE=(62110,62117),
ZERO=Y , PRINT=PS,ACC=N"

//SERLOG DD DSNAME=SYS1l.LOGREC,DISP=(OLD,KEEP)

//EREPPT DD  DSNAME=ERRDATA,UNIT=2400-2,LABEL=(,NL),
DCB= (DEN=0, TRTCH=C) , DISP=(NEW, CATLG)

/¥

Control Statements for Example 2

The EXEC statement specifies (1) that machine check records are to be

processed, (2) the type of printout (full record and summary), (3) the
applicable time period, and (4) that no accumulation is to take place.
The SERLOG DD statement defines the input (SYSl.LOGREC) data set.

The EREPPT DD statement defines the output data set.
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- Example 3: Printing and Accumulating Machine Check and Channel Inboard Records

In this example:

. Machine check and channel inboard records are printed in a full
record and summary format.

. Machine check and channel inboard records are accumulated on a
history data set.

° The records on SYS1.LOGREC are zeroed.

/7/30B

7/
//SERLOG
/ 7/ EREPPT
//ACCDEV

/*

JOBA

EXEC PGM=IFCEREPO,PARM="'TYPE=MC,ACC,Y,PRINT=PS,ZERO=Y"
DD DSNAME=SYS1.LOGREC,DISP=(OLD, KEEP)

DD SYSOUT=A

DD DSNAME=ACUMSET,UNIT=2311,DISP=(NEW,CATIG),
VOLUME=SER=111112,SPACE=(TRK, (40,10))

Control Statements for Example 3

The EXEC statement specifies (1) that machine check and channel inboard

records are to be processed,

summary), and
The SERLOG DD
The EREPPT DD

The ACCDEV DD
set. The set

(3) accumulation on a
statement defines the
statement defines the

statement defines the
is cataloged for ease
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Example 4: Printing and Accumulating Machine Check Records Contained in a
History Data Set

In this example:

. Machine check records in the history data set are printed in a full
record format.

. Machine check records in the history data set are moved to a second
(output) history data set.

//J0B JOBA

/7 EXEC PGM=IFCEREPO,PARM="TYPE=M,HIST=Y,PRINT=PT,ACC=Y"
//ACCIN DD DSNAME=HISTRYIN,DISP=(OLD, CATLG)

//EREPPT DD SYSOUT=A

//ACCDEV DD DSNAME=EXISTACC,DISP=(MOD, CATLG)

VA

Control Statements for Example 4

The EXEC statement specifies (1) that machine check records are to be
processed, (2) a history data set is the input data set, (3) the type of
printout full record, and (4) accumulation.

The ACCIN DD statement defines the input (history) data set.

The EREPPT DD statement defines the output data set.

The ACCDEV DD statement defines the accumulated (history) output data
set.
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Example 5: Printing Recently Generated Machine Check Records and
Accumulated Machine Check Records

This example is a two-step job. Together the job steps produce a
printout of machine check records from the SYS1.LOGREC data set and
machine check records from a history data set.

In the first job step (STEP1):

. Machine check records on SYS1l.LOGREC are edited and printed in a
full record format.

. Machine check records on SYS1l.LOGREC are accumulated on a history
data set.

. The records on SYS1.LOGREC are zeroed.
In the second job step (STEP2):

U Machine check records in the history data set, updated in STEP1, are
printed in a full record format.

//JOBA JoB

//STEP1 EXEC PGM=IFCEREPO,PARM="TYPE=M, PRINT=PT ,ACC=Y,ZERO=Y"
//SERLOG DD DSNAME=SYS1.LOGREC,DISP=(OLD,CATLG)

//EREPPT DD SYSOUT=A

//ACCDEV DD DSNAME=HISTORY,DISP=(MOD,CATLG)

/*

//STEP2 EXEC PGM=IFCEREP(,PARM="TYPE=M, PRINT=PT,HIST=Y,ACC=N"
//ACCIN DD DSNAME=HISTORY,DISP=(OLD, CATLG)

//EREPPT DD SYSOUT=A

/¥

Machine Records (for comparison)

Control Statements for Example 5
STEP1

The EXEC statement specifies (1) that machine check records are to be
processed, (2) the type of printout, and (3) accumulation.

The SERLOG DD statement defines the input (SYS1l.LOGREC) data set.

The EREPPT DD statement defines the output data set.

The ACCDEV DD statement defines the accumulation (history) data set.
STEP2

The EXEC statement specifies (1) that machine check records are to be
processed, (2) a history data set is the input data set, (3) the type of
printout (full record), and (4) no accumulation.

The ACCIN DD statement defines the input (history) data set.

The EREPPT DD statement defines the output data set.
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IFCEREPO Output

You can use IFCEREPO to write output to any output device supported by
the basic sequential access method (BSAM). The output is written as
120-byte records with a control character as the first character of each
record. After the records are written to the output device, they are
normally cleared to hexadecimal zeros in the SYS1.LOGREC data set; the
space occupied by the cleared records cannot be reused until the entire
SYS1.LOGREC data set is cleared. You can, however, specify that the
records remain uncleared in your procedure for running IFCEREPO.

Format of Edited Records

Figure EREP0-2 shows the printed format of an edited output record.

Program heading
Program section
Model
Source Record type
Record data

Additional data

Figure EREP0-2. Output Record Printout Structure

Program heading
identifies the IFCEREPO program on the first page of the listing:

. ENVIRONMENT RECORD EDITING AND PRINTING PROGRAM
Program section

identifies the program section that is generating the printout.
Valid program sections are:

. CPU (MC) DATA EDITING AND PRINTING SECTION

L] INBOARD DATA EDITING AND PRINTING SECTION

. OQUTBOARD DATA EDITING AND PRINTING SECTION

L] MDR DATA EDITING AND PRINTING SECTION

[ TCAM OUTBOARD DATA EDITING AND PRINTING SECTION
Model

identifies the IBM System/360 Model or System/370 for which the
printout is applicable. Valid entries are:

. Model 40, 50, 65, 67, 75, 85, 91, 95, 135, 145, 155, 165, or
195 for machine-check records.

. Model 40, 50, 65, 75, 85, 91, 95, 135, 145, 155, 165, or 195
for channel inboard records. (Model 67 and 95 channel inboard
records appear as Model 65 and 91 records, respectively.)

. Universal for I/0 outboard printouts produced by Model 30, 40,
50, 65, 67, 75, 85, 91, 95, 135, 145, 155, 165, or 195.
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Note: SER can produce channel inboard records on any of the SER
supported models.. CCH can produce channel inboard records on IBM
Systems/360 Models 65, 75, 85, 91, and 195, and IBM System/370
Models 135, 145, 155 and 165. The channel recording facilities of
some MCH programs can produce channel inboard records on these
models when CCH is not in the system or when the channel error
cannot be recorded by CCH.

Source

identifies the error environment or recovery management program
that generated the record placed in the SYSl.ILOGREC data set.
valid sources are:

RECORD ENTRY SOURCE - OBR
RECORD ENTRY SOURCE - SERO
RECORD ENTRY SOURCE - SER1
REcCORD ENTRY SOURCE - MCH
RECORD ENTRY SOURCE - CCH
RECORD ENTRY SOURCE - MDR

Record type

indicates the type of printout. Valid types are:

L4 TYPE - CPU

L TYPE - INBOARD
. TYPE - OUTBOARD
L TYPE - MDR

Record data

is a listing of the edited record from the input data set. This
data, which constitutes the bulk of the printout, is the programming
data and machine data collected at the time of the error.

Additional data

is a listing of records that were recorded in the SYS.LOGREC data
set while the program was being executed.

The heading:
L] THE FOLLOWING RECORDS WERE GENERATED WHILE EXECUTING EREP
is followed by a printout of the records.

Figure EREP0O-3 shows a sample outboard printout of an environment

reécord that was processed by the outboard data editing and printing
section of the utility program. The record was generated by the OBR
program on an IBM System/360 Model 30, 40, 50, 65, 67, 75, 85, 91, 95,
or 195 and on an IBM System/370 Model 135, 145, 155, or 165 (indicated
by UNIVERSAL in the printout). The device falure occurred on a 2311 disk
with a channel and unit address of 190.
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Figures EREP0-4 and EREP0-5 show samples of a TCAM outboard printout
of an environment record that was processed by the TCAM outboard data
editing and printing section. The record was generated by the OBR
program on an IBM System/360 Model 30, 40, 50, 65, 67, 85, 91, or 195,
and on an IBM System/370 Model 135, 145, 155, or 165 (indicated by
UNIVERSAL in the printout).

Note: The format for the MDR record is variable and requires special
editing modules from the specific sub-types. Because of this variation,
no sample printouts are shown for MDR record editing.
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(IZ @sea1sy¥) SPTV 90TAISS

~-~RECORD ENTRY TYPE - UNIT CHECK SOURCE- OUTBOARD MODEL- XXX SERIAL NO. XXXXXX
0OS RELEASE XXX )
DAY YEAR HH MM SS.TH JOB IDENTITY XXXXXXXX
DATE- XXX XX TIME- XX XX XX XX XXX XXKXKXKXXX
OBR RECORD CONVERTED TO THE STANDARD FORMAT MULTIPROCESSOR - CPU xx
DEVICE TYPE XXXK

PRIMARY CHANNEL UNIT ADDRESS XXXX
ALTERNATE CHANNEL UNIT ADDRESS XXXX

PHYSICAL DRIVE X
PHYSICAL CONTROL UNIT X
VOLUME LABEL KXXXXX
cC CA FL CcT K [69:% Us Cs CT
FAILING CCW XX XXXXXX XX XX XXXX CSW XX XXXXXX XX XX XXXX

M BB CC EH R
LAST SEEK ADDRESS X XXXX XXXX XXXX XX

UNIT STATUS CHANNEL STATUS STATISTICAL DATA STATISTICAL DATA
YYVYYVY YYYY X YYYYVYYYVY YYYYYY X YYYY YYYY YYYVYY XXXX VYYY YYYY XXX
YYYY YYYY YYYYYY X YYYY YYYY YYY X VYYYYYYY XXXX YYYYYY YYY YVY XXX
YYYYYY YYYY X YYYYY YYYY YYY X YYYY VYY YYVY XXXX VY VVY XXX
YYYY YYY X YYYYYYYYYYYYYYYY X VYYYYY YYYYYYY XXXX VYYY YYYY YYY YV XXX
YYYYYYYY YYYYYYY X YYY YYY X YYY YYY XX XX VYYYY YYY XXX
YYYY YYY X YYYY YYY x VYYYY YVY XXXX VYYY XXX
YYYYYY X YYYYYY YYY YYY X YYYYYYYYYY YYYYY XXXX YYY YYY YYY YYY XXX
YYYYYYYY YYY X YYYYY x YYYy YvY XKXXX VY YYYYYY XXX

SENSE BYTE DATA
BYTE 0 XX BYTE 1 XX BYTE 2 XX BYTE 3 XX BYTE 4 XX BYTE 5 XX
YYY YYYYYYY X YYY YYY YYY X XXXXKXRKX YYYYY YY YY X VY YYY YYYY ¥ XXXXXXXX
YYYY YYY X YYYY YYY z X YYY YYY YYY X
YYYYY YYY X YYY YYY YYY X YY YYYY X YYy vy X
YYYYYY YYY X YYYYYYY x YYY YYY YYY X YYYY YYY X
YYYY YYY YY X YYYYVYY Yy X X YYYYYY YYY X
YYY YYY YYY X YYY YYY X YYY YYY X YYY YYY X
YYYY YYY X YYY YYY YYY X YYYYY YYY X X
YYYYY YYY X YYYY YYYYYY X YYYYYY YYYY X YYYY YYY X

Figure EREP0-3. Sample Printout -- Outboard Data Editing and
Printing Section



TCAM OUTBOARD DATA EDITING AND PRINTING SECTION

MODEL-UNIVERSAL

-=-RECORD ENTRY SOURCE - OBR
CHANNEL/UNIT ADDRESS 0180
COMMUNICATION ADAPTER TYPE NONE
PROGRAM IDENTITY TRINETTE

TYPE -~ OUTBOARD
DEVICE TYPE 2701

HH MM Ss TH
TIME-00 12 34.56

DAY YEAR
DATE 040 69
CC DA FL CcT
FIRST CCW 08 0004c8 40 00 0001

FAILING CCW

01 000510 80 00 0028
K CA Us Cs CT

CSW FO 00102A FF FF 0222

UNIT STATUS

CHANNEL STATUS

ATTENTION 1 PRGM-CTLD IRPT 1
STATUS MODIFIER 1 INCORRECT LENGTH 1
CONTROL UNIT END 1 PROGRAM CHECK 1
BUSY 1 PROTECTION CHECK 1
CHANNEL END 1 CHAN DATA CHECK 1
DEVICE END 1 CHAN CTL CHECK 1
UNIT CHECK 1 I/F CTL CHECK 1
ONIT EXCEPTION 1 CHAINING CHECK 1

SENSE BYTE DATA

INITIAL FAILURE FINAL RETRY

BYTE 0 10101010 BYTE 0 10101010
CMND REJ 1 CMND REJ 1
INTV REQD 0 INTV REQD 0
BUS 0 CHK 1 BUS 0 CHK 1
EQUIP CHK 0 EQUIP CHK 0
DATA CHK 1 DATA CHK 1
OVERRUN 0 OVERRUN 0
LOST DATA 1 LOST DATA 1
TIME OUT 0 TIME OUT 0

TERMINAL NAME PITTSB RECORDING MODE *UNRECOVERABLE#*

SIO CNTR 00039 TEMPORARY ERR CNTR 050

MASK 01010001 INITIAL SELECTION 1

Figure EREPO-4. First Sample Printout -- TCAM Data Editing and

Printing Section

TCAM OUTBOARD DATA EDITING AND PRINTING SECTION

MODEL-UNIVERSAL
--- RECORD ENTRY SOURCE - OBR
CHANNEL/UNIT ADDRESS 0190
COMMUNICATION ADAPTER TYPE NONE
PROGRAM IDENTITY TRINETTE

DAY YEAR
DATE - o040 69
TERMINAL NAME PITTSB
SIO CNTR 00004
MASK 00000101

TYPE - OUTBOARD
DEVICE TYPE 2701

HH MM SS TH
TIME-00 12 34.56
RECORDING MODE *END OF DAY#*
TEMPORARY ERR CNTR 001
INITIAL SELECTION 0

Figure EREPO0-5.

Second Sample Printout -- TCAM Data Editing

and Printing Section
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Machine-Check Summary: A machine-check summary can be generated on IBM
Sytem/360 Models 40, 50, 65, 67, 85, 91, 95, and 195, and on IBM
System/370 Model 135, 145, 155, 165. A summary consists of:

. Items that provide clues as to the type of machine malfunction.
. Parity information for registers in the diagnostic scan-out area
(logout area), general purpose registers, and floating point

registers.
L The status of binary triggers recorded in the logout area.

Notes: For the model 85, only the error triggers are summarized.

Figure EREP0-6 shows the format of a machine-check summary. Each
summarized item is listed with its frequence of occurrence.

***¥MOD xx MACHINE-CHECK SUMMARY **%
NUMBER OF RECORDS EXAMINED = 10

TITLE TOTAL
ROBAR SUMMARY (UP TO FIRST 10)
OAAAA 3
1BBBB 4
1cccce 3
LOGOUT REG PARITY CHECK SUMMARY
REG A 5
REG B 2
REG C 3

CHECKS AND INDICATORS SUMMARY
ROAR CHECK 1
LSAR PTY CHECK 3
H DECODE CHECK 4
D/Y8 CHECK 2

Figure EREP0O-6. Machine-Check Summary

Channel Inboard Summary: A channel inboard summary can be generated on
IBM System/360 models 40, 50, 65, 75, 85, 91, and 195 and IBM Systemv/370
Model 165. (Model 67 and Model 95 channel inboard summaries are
identified as Model 65 and 91 summaries, respectively.) Channel inboard
records are summarized according to channel address. Each channel
summary contains:

. The addresses of devices connected to the channel (a maximum of
10 devices).

. The status of hardware elements (pertaining to the channel) in
the logout area.

[ A summary of failing CCW command codes (a maximum of 24

entries). (The 24th CCW command code entry is a logical OR of
the remainder of the failing command codes, if any.)
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Figure EREPO-7 shows the format of channel inboard summary. Each
summarized item is listed with its frequence of occurrence.

**4MOD xx CHANNEL 1 SUMMARY #**%
TOTAL NO. OF RECORDS FOR THE CHANNEL = 20

TITLE TOTAL
SUMMARY OF DEVICE ADDRESSES
(MAX 10 ENTRIES)

180
190
1F0
UNDET .

FO0O0 WM

SUMMARY OF CMND CODES
(MAX 24 ENTRIES)
CMND CODES TOTAL
01"
102
193
1y

FWOA

SUMMARY OF HARDWARE LOGOUT
IF PARITY 8
LWR WR 6
IF TAG CHK 2
WO PARITY CHK 4

Figure EREP(0-7. Channel Inboard Summary

I/0 Outboard Summary: An I/0 outboard summary can be generated on IBM
System/360 Models 30, 40, 50, 67, 75, 85, 91, 95, and 195, and IBM
System/370 Models 135, 145, 155 and 165. I/0 outboard summaries are
organized according to device address; however, the order of appearance
of the summaries is determined by the order in which device addresses
are encountered in the OBR records selected for summarization. Where
TCAM is used the summary will appear in CUA (channel unit address) and
line (terminal name) sequence. Each I/0 outboard summary contains:

. Volume labels (a maximum of 10 entries).

. A summary of failing CCW command codes (a maximum of 24
entries). (The 24th CCW command code entry is a logical OR of
the remainder of the failing command codes, if any.)

] The sense bits (a maximum of 6 bytes)

Note: Selected records can be edited and written, accumulated, and/or
summarized in one execution of the program.

Figure EREP0-8 shows the format of an I/0 outboard summary. Each
summarized item is listed with its frequency of occurrence.

Figure EREP0-9 shows the format of the TCAM I/O outboard summary.
All totals reference the CUA/line. All subtotals reference terminal
names. Individual errors appear under their type of error for every
terminal. Graphic errors always appear on the third line under their
type of error.
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SUMMARY OF I/O OUTBOARD ENVIRONMENT RECORDS FOR DEVICE 031
TOTAL NUMBER OF RECORDS 005 DEVICE TYPE 2311

VOLUME LABELS ENCOUNTERED (MAXIMUM OF 10 ENTRIES)
VOL. LABEL 22222 001
VOL. LABEL 22222 002
VOL. LABEL 22224 002

CCW COMMAND CODES ENCOUNTERED (MAXIMIM OF 24 ENTRIES)
CMND TOTAL
02 005

SENSE BYTE SUMMARY

BYTE O BYTE 1 BYTE 2 BYTE 3 BYTE 4 BYTE 5
CMND REJ 0 DATA CHK 0 UNSAFE 1 READY 0 BIT 0 0 COMMAND
INTV REQ 0 TRK OVERF 0 BIT 1 2 ON LINE O0BIT 11 IN

BUS oUT 0 CYL END 1 SERIAL CH 3 UNSAFE 0 BIT 2 2 PROGRESS
EQUIP CHK 0 1INV SEQ 2 TAG LINE 4 BIT 3 1 BIT 3 3 WHEN
DATA CHK 0 REC UNFND 0 ALU CHK 0 ON LINE 0 BIT 4 4 OVERFLOW
OVERRUN 0 FILE PROT 3 UNSEL STA 0 CYL END 0 BIT 5 5 INCMPLETE
TRK COND 0 MISG A MK 4 BIT 6 0 BIT 6 1 BIT 6 1 OCCURS
SEEK CHK 1 OVFL INC 5 BIT 7 0 SEEK INCP 1 BIT 7 1

0
0
0
0
0
0
0
1

Figure EREP(0-8. I/0 Outboard Summary

48

Service Aids (Release 21)




tz I93dey)d

0d3IHOAT

67

---RECORD ENTRY TYPE -
XXX

0S RELEASE

DATE- XXX XX

UNIT CHECK

DAY YEAR

OBR RECORD CONVERTED TO THE STANDARD FORMAT

DEVICE TYPE
PRIMARY

XXXX

CHANNEL UNIT ADDRESS xXxXXX

ALTERNATE CHANNEL UNIT ADDRESS XXX
PHYSICAL DRIVE
PHYSICAL CONTROL UNIT

X
X

SOURCE - OUTBOARD

HH MM SS.TH
TIME~- XX XX XX XX

MODEL- xXxX

SERIAL NO.

XXXXXX

JOB IDENTITY XXXXXXXX
XAXXXXXAXXKKXXXXX

MULTIPROCESSOR - CPU xx

VOLUME LABEL XXXXXX
cC CA FL CcT K CA Us Ccs CT
FAILING CCW XX XXXXXX XX XX XXXX CSW XX XXXXXX XX XX XXXX
M BB CC HH R
LAST SEEK ADDRESS X XXXX XXXX XXXX XX
UNIT STATUS CHANNEL STATUS STATISTICAL DATA
YYYYYY YYYY X YYYYYYYYY YYYYYY X YYYY YYYY YYYYYY XXXX
YYYY YYYY YYYYYY X YYYY YYYY YYY X YYYYYYY XXXX
YYYYYY YYYY X YYYYY YYYY YYY X YYYY YYY YYYY XXXX
YYYY YYY X YYYYYYYYYYYYYYYY X YYYYYY ¥ YYYYYY XXXX
YYYYYYYY YYYYYYY X YYY YYY X Yyy Yyy XXXX
YYyy YYY X YYYY YYY S YYYY YYY XXXX
YYYYYY X YYYYYY YYY YYY X YYYYYYYYYY YYYYY XXXX
YYYYYYYY YYY X YYYyvy X YYY YYY XXXX
SENSE BYTE DATA
BYTE 0 XX BYTE 1 XX BYTE 2 XX BYTE 3 XX BYTE 4 XX BYTE 5
YYY YYYYYYY X YYY YYY VYV X XXXRXXXX YYYYY YY YY XYY YYY YYYY X XXXXXXXX
YYYY YYY X yyvy YyY X X YYY YYY YYY X
YYYYY YYY X YyYY YYY YYY X YY YYYY X YYY VY X
YYYYYY YYY X YYYYYVY X YYY YYY YYY X YYYY YYY X
YYYY YYY YY X YYYYYYY YY X X yYYYyyYY YYY X
YYY YYY YYY X YYY YVY YyYY YVY X YYY YYY X
YYvyy yvyy X YYY YYY YYY X YYYYY YYY X X
YYYYY YYY X YYYY YYYYYY X YYYYYY YYYY X YYYY YYY X

STATISTICAL DATA

YYYY YYYY
YYYYYY YYY YYY
YY YyY

YYYY YYYY YYY YY

YYYYY YYY
YYYyy

YYY YYY YYY YYY

YY YYYYYY

XX

XXXX
XXXX
XXXX
XXXX
XXXX
XXXX
XXXX
XXXX

Figure EREP0-9. TCAM I1I/0

Outboard Summary
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Chapter 3: GTF (Generalized Trace Facility) >

Traces selected system events such as SVC and 1/0 interruptions.
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Introduction

The Generalized Trace Facility (GTF) is a feature of 0S/360 that allows
you to trace selected system events. It also allows you to create your
own user trace records and include them in the trace output. The trace
output, when formatted and printed by the EDIT function of IMDPRDMP, is
useful in determining and diagnosing problems that may arise while using
the operating system.
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Features

GTF operates as a system task under the operating system; it is
‘compatible with all configurations of the operating system. If the
TRACE option has been selected at system generation, the OS Trace
facility will function normally except during GTF processing, when OS°
Trace processing will be suspended.

GTF can trace any or all of the following system events:
. Input/output interruptions (IO)
. START I/0 operations (SIO)
] Supervisor Call interruptions (SVC)
. Program interruptions (PI) (including SSM)
. External interruptions (EXT)
. Dispatcher task-switch operations (DSP)

If you choose IO or SIO, you can supply specific device names in
response to a prompting message; GTF will then filter out all IO or SIO
events that are not associated with the devices you specified.

Similarly, you can supply specific SVC numbers when you choose SVC
tracing, and specific program interrupt codes when you choose PI tracing.

GTF will ordinarily ignore traceable events that are associated with
its own task, but you can request that such events be included as part
of the trace output (TRC). You can also request that a timestamp be
included in each trace record (TIME=YES).

GI'F trace output can be maintained in main storage (MODE=INT) or
directed to a data set on an external storage device (MODE=EXT). The
output device may be any magnetic tape or direct access device supported
by the operating system.’

If data is maintained internally or written to a direct access
output device, it is "wrapped". That is, when the buffers or available
tracks become full, GI'F will overlay previously stored or written
information beginning at the first buffer or block.

Any abnormally terminating user who has requested ABEND processing
will be supplied with formatted trace data as part of the ABEND dump if
GTF was active with MODE=INT when ABEND was given control. Similarly,
trace data will be provided for SNAP dumps if the user has included the
SDATA=TRT parameter in the SNAP macro.

56 Service Aids (Release 21)



Starting GTF

Use the START command to initiate GTF processing. By specifying certain
optional parameters, you can choose whether the trace records should be
recorded internally or externally, whether or not they should be
time-stamped, and whether or not GTF should terminate if it encounters
errors while gathering trace information. You can also select trace
options, either by entering them directly through the console or by
retrieving them from SYS1.PARMLIB where you have stored them.

Using the START Command

Figure GTF-1 shows the general format of the START command as it is used
to start GTF.

START procnamel.identifier],[devaddrl, [volser], [parmvaluel
[, keyword=optionl[...,keyword=optionl [,REG=sizel

Figure GTF-1. General Format of the Start Command for GTF

The following discussion describes the parameters of the START command
as they are used for GTF.

procname

defines one of the two cataloged procedures (GTF and GTFSNP)
described in the next section.

devaddr

indicates the address of the device to which trace output is to be
written, if you have specified MODE=EXT. If you have specified
MODE=INT, omit this field.

volser

defines the volume serial number of the direct access storage pack
to which trace output is to be written, if you have specified
MODE=EXT. If you specified MODE=INT, omit this field.

parmvalue

overrides the value specified in the PARM= parameter of the EXEC
statement in the cataloged procedure GTF or GTFSNP. This field may
contain any combination of the following parameters:

EXT

MODE=;INT
(INT,S)

defines where the trace data is to be maintained. If you omit
this parameter, GTF will assume the default specified in the
cataloged procedure (MODE=EXT) and write the trace data on the
SYS1.TRACE data set. When MODE=EXT is in effect, you will be
prompted to supply trace options unless you have specified a
member of SYS1.PARMLIB where trace options are stored.
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When MODE=INT is in effect, the trace data is maintained in
main storage, and GTF will not prompt you to supply trace
options. It will gather basic data (similar to that contained
in the OS trace table) for the following events:

e Dispatcher entries
e External interrupts
e I/0 interrupts, including program-controlled interrupts.

e Program interrupts
e SIO operations

e SVC interrupts.

When any task in the system terminates abnormally and the ABEND
routine is invoked, GTF will suspend tracing until the ABDUMP
program can format the trace data as part of the dump output.
Trace events missed during ABEND processing will be counted in
a special control record that will be included in the trace
buffers. If ABEND is not invoked, tracing will continue
unaffected. If you specified MODE=(INT,S), GTF will not pause
for ABEND or SNAP processing, and the trace buffers will not be
formatted.

NO

TIME={YES}

TIME=YES requests that every logical trace record be
timestamped (in addition to the block time stamp associated
with every block of data). This record timestamp will be four
bytes of timer units for systems without Time-of-Day Clock
support; for systems with Time-of-Day Clock support, the
record timestamp will be the clock value at the time the record
was constructed. Note that if no timer option is present in the
system, this parameter will be ignored and a warning message
will be issued.

If you code TIME=NO, or if you omit this parameter, GTF will
not timestamp individual records.

DEBUG={YES}

58

NO

GTF may encounter errors while attempting to create a trace
record. If you specify DEBUG=YES, most errors of this kind
will cause GTF to issue an error message and then terminate, so
that the contents of the GTF buffers immediately prior to the
error will be unchanged. If you have named the GTFSNP
procedure in the START command, a SNAP dump will be produced if
GTF terminates abnormally. '

If you specify DEBUG=NO, or if you omit this parameter, GTF
will not terminate immediately, but instead will initiate error
recovery procedures. For more information about exrror recovery
procedures, refer to the section "GTF Error Recovery Handling"
later in this chapter.
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keyword=option

You may use this parameter to override specific parameters in
the IEFRDER DD statement in the cataloged procedure. For
example:

° To specify a different name for the trace data set, code
DSNAME=newname.

° To prevent the system from sending mount messages to the
operator's console when specifying MODE=INT, code DSN=NULLFILE.

] To request more than two output buffers, code
DCB=(BUFNO=number) .

° To modify the GTF buffer size code, DCB=(BLKSIZE=number). The
block size cannot be less than 350 bytes.

U To specify an existing data set as the output data set, code
DISP=OLD. (Note: If you specify DISP=MOD, GTF will change the
data set disposition to OLD.)

Do not use this parameter to request DCB=OPTCD=C; GTF does not
support chain-scheduling.

REG=size

supplies a region size for GTF. This will override the value
specified in the REGION= parameter of the EXEC statement in the
cataloged procedure.

Using the GTF Cataloged Procedures

The START command for GTF names one of two cataloged procedures supplied
in SY¥S1.PROCLIB. The first, GTF, contains job control statements as
shown in Figure GTF-2. The second, GTFSNP, is identical to cataloged
procedure GTF except that the SNAPDUMP DD statement, shown as optional
in Figure GTF-2, is supplied, and the default region size is 30K.

//GTF PROC REG=26

//IEFPROC EXEC PGM=IHLGTF,REGION=§REG. K,

// PARM="'MODE=EXT, DEBUG=NO , TIME=NO"

//1EFRDER DD DSNAME=SYS1.TRACE,UNIT=SYSDA,
// SPACE=(3500, 20) ,DISP=(NEW, KEEP)

//SYSPRINT DD SYSOUT=A,SPACE=(TRK, (1,1))
[//SYSLIB DD DSN=SYS1.PARMLIB (membername),]
[// DISP=SHR]

{//SNAPDUMP DD SYSOUT=A]

Figure GTF-2. The GI'F Cataloged Procedure

PROC Statement
defines the default region size for the symbolic REGION= parameter
in the EXEC statement. This default value is used if you do not
specify a region size in the START command.

EXEC Statement

calls for the execution of GTF. The REGION parameter is specified
as a symbolic parameter so that you can vary it according to need.
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IEFRDER DD Statement

defines the trace output data set. If you do not override this
statement in the START command, the trace output data set will have
the name SYS1.TRACE; .it will be directed to a direct access device
with sufficient allocation to allow the data set to contain twenty
3500-byte physical blocks.

SYSPRINT DD Statement
defines the GTF message data set.

SNAPDUMP DD Statement (Optional in the cataloged procedure GTF, supplied
in GTFSNP.)

causes GTF to issue the SNAP macro to dump the nucleus and the GTF
region if an error condition causes GTF to terminate. This
statement increases GTF's region size requirements by UK.

SYSLIB DD Statement (Optional)
defines a member in the SYS1.PARMLIB data set that contains GTF

options. If such a member exists, GTF will not prompt you to supply
options, but will use the options in the member.

Specifying GTF Trace Options
When you start GI'F with MODE=EXT, you will receive the following message:
IHLI00A SPECIFY TRACE OPTIONS.

Use the following format to specify the events to be recorded during GTF
execution: :

TRACE=optionl[,option2}...[,optionx]
You can specify any of the following trace option values:
SYsS

SYSM
SYSP

SYS requests that comprehensive trace data be recorded for the
following system events:

e I/0 interrupts

e SVC interrupts

e Program interrupts

e External interrupts

e Start I/O0 operations

Note: Dispatcher task switching must be requested separately

through the DSP keyword. Similarly, program-controlled interrupt
must be requested separately through the PCI keyword.
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SYSNM requests that minimal trace data be recorded for all system
events listed above. SYSP requests further prompting for 10, SIO,
SvVC, and PI; that is, if you specify SYSP, GTF will prompt you to
supply specific device addresses, SVC numbers, or program interrupt
codes. Comprehensive trace data will be recorded for events
associated with the devices or interrupts that you specify; all
other events will be filtered out and ignored. If SYS and SYSM, or
SYS and SYSP, are both specified, SYS will be ignored. Similarly,
if SYSP and SYSM are both specified, SYSP will be ignored.

{s:o }
SIOP
SIO requests comprehensive recording for system SIO operations on

all devices. SIOP requests further prompting for specific devices
for which trace data should be recorded.

This keyword will be ignored if SYS, SYSM, or SYSP has also been
specified.

I0

IOoP
I0 requests comprehensive recording for all I/O interrupts except
program-controlled interrupts, which must be requested separately

through the PCI keyword. IOP requests further prompting for
specific devices for which I/0 interrupts should be recorded.

This keyword will be ignored if SYS, SYSM, or SYSP has also been
specified.

SVC }
s3VCP

SVC requests comprehensive recording for all SVC interrupts. SVCP
requests further prompting for specific SVC numbers for which trace
data should be recorded.

This keyword will be ignored if SYS, SYSM, or SYSP has also been
specified.

PI
PIP
PI requests comprehensive recording for all program interrupts. PIP

requests further prompting for specific interrupt codes for which
trace data should be recorded.

This keyword will be ignored if SYS, SYSM, or SYSP has also been
specified.

EXT
requests comprehensive recording for all external interrupts. This

keyword will be ignored if SYS, SYSM, or SYSP has also been
specified.
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DSP

USR

PCI

TRC

SSM

requests that a trace record be created whenever the dispatcher is
entered for task switching. The trace data collected will be
comprehensive unless you have requested SYSM.

requests that all data passed to GTF via the GTRACE macro be
recorded with the system data in the trace data set.

requests that all program-controlled I/0 interrupts be recorded.
This keyword will be ignored unless IO, IOP, SYS, SYSM, or SYSP is
also specified. If you have specified IOP or SYSP,
program-controlled I/O interrupts will be recorded only for those
devices that you supplied in response to a prompting message.

requests tracing of trace events associated with the trace task
while operating under GTF's task control block. Such events will be
traced according to the GTF trace options selected while starting
GTF. If this keyword is not specified, GTF task events will be
filtered out and not recorded.

requests all program interrupts caused by SSM instructions to be
recorded. This keyword is effective only in a multiprocessing
environment, and only when PI, PIP, SYS, SYSM or SYSP is also
specified.

Prompting

When you specify SYSP, IOP, SIOP, SVCP, or PIP as trace options, GTF
will prompt you to supply specific values. These values are:

SIO=(devaddrll[,devaddr2ll[...,devaddr501)

specifies up to 50 device addresses for which you want SIO
operations traced. All other SIO operations will be filtered out.

If you have specified SIOP or SYSP, and do not specify SIO= in
response to the prompting message, no SIO filtering will take place.

IO=(devaddr1[,devaddr21[...,devaddrSO])

specifies up to 50 device addresses for which you want I/0
interruptions traced. All other IO interruptions will be filtered
out. If you have specified IOP or SYSP, and do not specify IO= in
response to the prompting messages, no IO interruption filtering
will take place.

svCc=(svcnuml{,svcnum2l {...,svcnum501)

62

specifies up to 50 SVC numbers that you want traced. All other SVC
numbers will be filtered out. If you have specified SVCP or SYsSP,
and do not specify SVC= in response to the prompting message, no SVC
filtering will take place.
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PI=(codell,code2]ll...,codel5])

specifies up to 15 program interrupt codes that you want traced. All
other program interruptions will be filtered out. If you have
specified PIP or SYSP, and do not specify PI= in response to this
prompting message, no program interruption filtering will take place.

I0=5I0=(devaddrll,devaddr21(...,devaddr50])

specified after requesting SYSP or both IOP and SIOP, names up to 50
device addresses for which you want GTF to trace both IO and SIO
events. All other IO and SIO events, except those requested
specifically by IO= or SIO=, will be filtered out.

Note that in each case GTF imposes a limit on the number of specific
values you can supply through prompting. If you exceed this limit, GTF
will issue a message and you must respecify all values.

Figure GTF-3 shows an example of an exchange between GTF and the
operator when GTF is being started.

START GTF,,, (MODE=EXT) ,REG=34

00 IHL100A SPECIFY TRACE OPTIONS
ro0, 'TRACE=SYSP, USR'

01 IHL101A SPECIFY TRACE EVENT KEYWORDS--SvVC=,10=,SIO=,PI=
ro1,'svc=(1,2,3,4,10),10=(191,192)*

02 IHL102A CONTINUE TRACE DEFINITION OR REPLY END
r02, 's10=282,END"
IHL103I TRACE OPTIONS SELECTED--SYSP,USR
IHL103I svCc=(1,2,3,4,10),10=(191,192) ,S1I0=(282)

03 IHL125A RESPECIFY TRACE OPTIONS OR REPLY U
r03,'0"

Figure GTF-3. GTF messages and operator replies while starting GTF.

Storing Trace Options in SYS1.PARMLIB

You can save time in starting GTF by storing one or more set
combinations of trace options as members in SYS1.PARMLIB. GTF will not
prompt you to supply trace options, but will will look in S¥YS1.PARMLIB
if you include a SYSLIB DD statement in the GTF or GTFSNP cataloged
procedures.
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Figure GTF-4 shows the job control statements and utility control
statements needed to add trace options to SYS1l.PARMLIB using IEBUPDTE.
For full descriptions of the statements, refer to the publications IBM
System/360 Operating System: Utilities, GC28-6586, and Job Control
Language Reference, GC28-6703.

//GTFPARM JOB MSGLEVEL=(1, 1)

/77 EXEC PGM=IEBUPDTE, PARM=NEW
//SYSPRINT DD SYSOUT=A

//SYSUT2 DD DSNAME=SYS1.PARMLIB, DISP=SHR
//SYSIN DD DATA

-/ ADD NAME=GTFA,LIST=ALL,SOURCE=0

TRACE=3YSP,USR
svc=(1,2,3,4,10),10=(191,192) ,510=282,PI=15

e ADD NAME=GTFB,LIST=ALL,SOURCE=0
TRACE=10,SIO,TRC

-/ ADD NAME=GTFC,LIST=ALL,SOURCE=0
TRACE=SYS,PCI,SSM

/%

Figure GT'F-4. Adding Trace Options to SYS1.PARMLIB Using IEBUPDTE.

A sample //SYSLIB DD statement to be included in the GTF or GTFSNP
cataloged procedure might look like this:

//SYSLIB DD DSN=SYS1.PARMLIB(GTFA) ,DISP=SHR
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Calculating Storage Requirements

GTF's region requirements vary according to the GTF options that you
specify.

If you have reguested MODE=INT, you must specify a minimum region
size of 16K bytes of main storage. This minimum will provide you with
four 1024-byte buffers. If you need more buffers, you must specify 1K
of additional storage for each buffer. If you use the GTFSNP cataloged
procedure, or if you use an installation-defined procedure that contains
a SNAPDUMP DD statement, you must add 4K to the minimum region size.

If you have requested MODE=EXT, you must specify a minimum region
size of 26K. For larger regions, use the following formula to compute
your region requirements. Note that all intermediate values must be
rounded up to the nearest 2K multiple. The final region size that you
calculate must also be rounded up to the nearest 2K multiple.

region = 16K + n(b+8) + 88(n) + m + a

Where:

16K
minimum main storage required for minimal trace.

n
number of trace buffers, ordinarily two unless you have
specified more in the START command.

b
the size of the trace buffers, ordinarily 3500 bytes unless you
have specified a different value in the START command. (Note:
When trace output is directed to a direct access device, the
buffer size should equal the track size. This is necessary to
prevent too much previously stored data from being lost when
the trace data is "wrapped". The 8 additional bytes are needed
for the GTF buffer prefix.

88
the size of the input/output block (IOB); one IOB is required
for each buffer.

m

total main storage required to process GTF options requested. '
In some cases, several GTF options are contained within one
module. Even if you request two or more GTF functions that are
contained in the same module, you only need to provide enough
space for one copy of the module. Refer to Figure GTF-5 for a
summary of GTF options, the modules that contain them, and the
amount of main storage required for each module.
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To calculate m, add together the storage requirements for each
module that you will need, and add 1K to the total if you have
requested filtering for any option. For example, if you specify
EXT, SVCP, and USR:

m 2K + 8K +1K + (0.5K

m 11.5K

The amount of main storage required for ABEND or SNAP
processing. If you have requested either ABEND or SNAP, or
both, when starting GTF, this value is 4K. If you have not
requested ABEND or SNAP, this value is zero.

GTF OPI'IONS SELECTED MODULES REQUIRED MAIN STORAGE REQUIRED
sysMml,Dspl[,PCI] IHLSYSV 1K
or
IHLSYSP
DSP IHLTPED 2K
EXT .
PI
PI=
SSM
IO IHLTSIO 1K
I10=
SI1I0
SI1Io=
PCI
svc IHLTSVC 8K
SvVC=
sYS|[,DSP] [,PCI] IHLTPED, 11K
[,SSM] IHLTSIO,
and
IHLTSVC
USR IHLTUSR 0. 5K
Iop IHLTFIL 1K
SIOP :
SVCP
PIP

Figure GTF-5. Main Storage Requirements for GTF Options, By Module.
Note that TRC can be considered to require 0 (zero K) bytes of main
storage.
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Recording User Data

If you want your own trace data to be recorded in the GTF trace buffers,
you can specify that data in the GTRACE macro instruction. In one
invocation of GTRACE, an application program can record up to 256 bytes
of data in a GTF trace buffer. Secure data should not be recorded using
the GTRACE macro since security protection cannot be guaranteed. Note,
however, that GTRACE can record only data that has the same protect key
as the GTRACE user.

GTRACE will be effective only when GTF is active, when it is directing
its output to an external data set, and when it is accepting user data
-- that is, when GTF has been started with MODE=EXT and TRACE=USR
specifications.

Printing User Data

Like other trace data, information recorded by the GTRACE macro can be
printed by the EDIT function of IMDPRDMP. Usually user data will be
printed in hexadecimal, since EDIT cannot format records not created by
GTF. However, you can write format appendages to format specific types
of user data records.

Every time you issue GTRACE to create a user record, you specify
which format appendage should process it; you do this by including the
optional FID (format identifier) parameter in the GTRACE invocation.

The FID corresponds to the last two hexadecimal characters in the name
of the format appendage, IMDUSRXX.

Coding the GTRACE Macro

Figure GTF-6 shows the general format of th e GTRACE macro, standard
form.

[symboll GTRACE DATA=address, LNG=number, ID=number[ ,FID=value]

Figure GTF-6. The General Format of the GTRACE Macro, Standard Form

The parameters in the macro are described below.
DATA=address

gives the main storage address of the data to be recorded.
LNG=number

specifies the number of bytes (1 to 256) to be recorded from the

address specified in the DATA= parameter. The number may be
specified in decimal or in hexadecimal (as X'number').
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ID=value

is the identifier to be associated with the record. ID values are
assigned as follows:

0 to 1023 -- user events
1024 to 4095 -- reserved

The value may be specified in decimal or in hexadecimal (as
X'value').

FiD=value
indicates the format appendage that is to format this record when

the trace output is processed by the EDIT function of IMDPRDMP. FID
values are assigned as follows:

0 (or FID= parameter omitted) -- record to be dumped in hexadecimal
1 to 80 =-- ‘user format identifiers
81 to 255 -- reserved

The value may be specified in decimal or in hexadecimal (as
X'value').

Figure GTPF-7 shows how the GTRACE macro might be coded to record 200
bytes of data, beginning at the address of AREA, with an event
identifier of 37 and to be formatted by the format appendage with the
name IMDUSR6Y4.

STRACE DATA=AREA,LNG=200,ID=37,FID=100

Figure GT¥-7. An Example of the GTRACE Macro.

For more details about the GTRACE macro instruction, consult the

publication IBM System/360 Operating System: Supervisor Services and
Macro Instructions, GC28-6646.
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GTF Error Recovery Handling

GTF recognizes all errors that occur while building a trace record as
potentially recoverable. Whether recovery takes place or not depends on
what you code in the START command.

If you specify DEBUG=YES, GTF will not attempt error recovery. It
will issue an error message and then terminate, so that the contents of
the GTF buffers immediately prior to the error will be preserved.

If you specify DEBUG=NO, GTF will initiate the following error
procedures:

For minor errors in the routine that builds the trace record (the
build routine), GTF flags the field that led to the error and
continues processing. It does not issue a message to the operator's
console or disable the function that caused the error; instead, it
proceeds as if no error had occurred. All errors that occur while
building an SVC record fall into this category.

For severe errors in the build routine, GTF flags the entire record
that was being built, issues a message to the console, and continues
processing with the function that caused the error suppressed.

For errors in the routine that filters trace events, GTF suppresses
filtering for future events of the same type, issues a message to
the console, and continues processing.

Errors that occur outside the build and filter routines are not
recoverable; they result in immediate abnormal termination of GTF.

Note that the termination of GTF will never cause termination of a
user's task.
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GTF Output

GTF creates two kinds of records: trace records and control records.

Trace Records

GTF creates trace records for each system event you select. The records
have the general format shown in Figure GTF-8.

length 00 AID FID Timestamp EID DATA
| L——Trace data (up to 256 bytes)
Event identifier (2 bytes)

Timestamp (optional; 8 bytes)

Format Identifier (1 byte)

Application Identifier (1 byte)

“Always zero (2 bytes)

L Number of bytes in trace record (2 bytes)

Figure GTF-8. Fields in a trace record.
The fields in the record are described as follows:
length

indicates the total length of the record.

00
always zero.
AID
defines whether the data record is a trace record or a GTF control
record.
X'FF' -- trace record
X'00* -- GTF control record
X'01" to X'FE' -- reserved
FID

is the format identifier, a one-byte hexadecimal number that

~identifies the program that will format the trace record during EDIT
execution. (For information on specifying the FID in the GTRACE
macro, refer to the section "Coding the GTRACE Macro" in this
chapter.)

If this field is zero, the trace record will not be formatted, but
will be dumped in hexadecimal.
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timestamp

If TIME=YES was specified in the START command and a timer option is
in effect in the system, a time stamp will be included in this
eight-byte field. If GTIF is executing on a system without the
I'ime-0f-Day Clock, the time stamp will be four bytes of timer units,
right justified. On a system with Time-0f-Day clock support, the
value in the record will be the clock value at the time the record
was constructed.

EID

defines the event that caused the trace record to be created. It is
not present in GTF control records. You can determine the EID of a
trace record by issuing the IMDMEDIT mapping macro, which is
described in the Appendix: Writing EDIT User Programs.

data

This field contains the trace data gathered for the requested event.
The length of this field varies according to the event being
traced.

Figures GIF-9 through GTF-13 are examples of trace output as processed
by the EDIT function of IMDPRDMP. In all the examples, fields flagged
with hhhhhhhh are hexadecimal representations, and fields flagged with
cccceccec are alphameric characters. N/A signifies that the field label
does not apply to this paricular record. For explanation of the fields
in the records, refer to the Programmer's Guide to Debugging, GC28-6670.

Chapter 3: IHLGTF 71




(1z osesToy) SpIVY @0TAI®S TL

N/A

’IO ; cuu OLD PSW hhhhhhhh hhhhhhhh JOBN
PCI

CSW hhhhhhhh hhhhhhhh RQE | *
h

SIO cuu CC hh CAW hhhhhhhh JOBN gccccccéc
N/A

PGM ccc OLD PSW hhhhhhhh hhhhhhhh JOBN ;cc

RO hhhhhhhh R1
R8 hhhhhhhh R9

hhhhhhhh R2 hhhhhh

EXT OLD PSW hhhhhhhh hhhhhhhh JOBN 3cccccc
N/A

SVC nnn OLD PSW hhhhhhhh hhhhhhhh JOBN ccc

DSP RES PSW hhhhhhhh hhhhhhhh JOBN icccccccc& MODN

WAITTCB
SVC-cccece
SVC~RES
**IRB***
cececcecece
Iccccece

NUTCB

kKKK KKK DDNM [**%x%%%*

cceeceecee cccecececce
N/A N/A

Kkkkkkk hhkkkhkk Khhhkkkx

hhhhhhh hhhhhhhh hhhhhhhh
N/A

MODN /WAITTCB
SVC-cccc
SVC-RES
**k TRB***%
ccececeece
Iccceccecce

ccecee
N/A

hh R3 hhhhhhhh R4

SVC-ccce
SVC-RES
*k TRB* %%
ccecececec
Iccccece

CCE MODN s WAITTCB

ccccc  MODN cccccccec

hhhhhhhh PRTY hh

OLTCB hhhhhhhh

khkkkhkkk

hhhhhhhh
N/A

RQE TCB

OLTCB hhhhhhhh

hhhhhhhh R5 hhhhhhhh R6
hhhhhhhh R10 hhhhhhhh R11 hhhhhhhh R12 hhhhhhhh R13 hhhhhhhh R14 hhhhhhhh R15 hhhhhhhh

OLTCB. hhhhhhhh TQEFLG/TCB

SENS (hhhhhhhh
" N/A

OLTCB hhhhhhhh CSW hhhhhhhh hhhhhhhh RQE hhhhhhhh hhhhhhhh hhhhhhhh RQE TCB hhhhhhhh

hhhhhhhh R7 hhhhhhhh

hhkkhkkkk EXIT kkkkkkkk

hhhhhhhh hkhhhhhhh
N/A N/A

OLTCB hhhhhhhh R15/R0 hhhhhhhh hhhhhhhh R1 hhhhhhhh

Figure GIF-9. Format of Comprehensive Trace Records for DSP, IO

(including PCI), SIO, PI, EXT, and SVC (MFT and MVT)
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{A} DSP RES PSW hhhhhhhh hhhhhhhh JOBN fccccccce} MODN WAITTCB ~\ NUA hhhhhhhh NUB hhhhhhhh PRTY hh
B { N/A } SVC-ccece

SVC-RES

**IRB***

cceececcee

Icccccece

A {IO cuu OLD PSW hhhhhhhh hhhhhhhh JOBN ([*****%%% ) DDNM (*****%*%} QLA hhhhhhhh OLB hhhhhhhh
B PCI cceceeece cceceeeee
N/A N/A

CSW hhhhhhhh hhhhhhhh RQE (***#***%% ***%x%%% Xk*x***%%) RQE TCB (****%**%*] SENS(hhhhhhhh
hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh N/A
N/A N/A

jA} SIO cuu CC hh CAW hhhhhhhh JOBN ;cccccccci OLA hhhhhhhh OLB hhhhhhhh CSW hhhhhhhh hhhhhhhh
N/A

RQE hhhhhhhh hhhhhhhh hhhhhhhh RQE TCB hhhhhhhh

N/A SVC-cccce
SVC~RES
**IRB***
cccceeee
Iccceccece

{A} PGM ccc OLD PSW hhhhhhhh hhhhhhhh JOBN gcccccccc} MODN (WAITTCB OLA hhhhhhhh OLB hhhhhhhh

RO hhhhhhhh R1 hhhhhhhh R2 hhhhhhhh R3 hhhhhhhh R4 hhhhhhhh R5 hhhhhhhh R6 hhhhhhhh R7 hhhhhhhh
R8 hhhhhhhh R9 hhhhhhhh R10 hhhhhhhh R11 hhhhhhhh R12 hhhhhhhh R13 hhhhhhhh R14 hhhhhhhh R15 hhhhhhhh

{A} SSM OLD PSW hhhhhhhh hhhhhhhh JOBN Jcccccccce MODN WAITTCB OLA hhhhhhhh OLB hhhhhhhh 'LKID hh
N/A SvC-ccec
SVC-RES
**IRB***
[eleleelelofole]
\Icceececce

{A} EXT OLD PSW hhhhhhhh hhhhhhhh JOBN ccccccce MODN WAITTCB OLA hhhhhhhh OLB hhhhhhhh STMSK hhhhhhhh
SVC-ccece

SVC-RES

*%k TRB* % *

cceeccece

Icccecce

TQEFLG/TCB kkkkkkkk EXIT *kkdkkkkk

hhhhhhhh hhhhhhhh
N/A N/A

{A} SVC nnn OLD PSW hhhhhhhh hhhhhhhh JOBN [#**%*%¥% MODN (“**IRB*** OLA hhhhhhhh OLB hhhhhhhh

B ccceeece SVC-RES
N/A SVC-ccece
N/A
hhkkkkkkk
R15/R0 hhhhhhhh hhhhhhhh R1 hhhhhhhh

Figure GTF-10. Format of Comprehensive Trace Records for DSP, IO (including PCI),
SI0, PI (including SSM) EXT, and SVC (Model 65 Multiprocessing)
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(Tz osesToy¥) SPIV @0TAIDS

DSP
I0

PCI
SIO

PGM

EXT

svC

}

NEW PSW hhhhhhhh hhhhhhhh R15/R0 hhhhhhhh hhhhhhhh

R1 hhhhhhhh NEW TCB hhhhhhhh

OLD PSW hhhhhhhh hhhhhhhh CSW hhhhhhhh hhhhhhhh RQE TCB {****%**%}] OLD TCB hhhhhhhh

CC/DEV/CAW hhhhhhhh hhhhhhhh CSW hhhhhhhh hhhhhhhh

OLD PSW hhhhhhhh hhhhhhhh R15/R0 hhhhhhhh hhhhhhhh

OLD PSW hhhhhhhh hhhhhhhh R15/R0 hhhhhhhh hhhhhhhh

OLD PSW hhhhhhhh hhhhhhhh R15/R0 hhhhhhhh hhhhhhhh

hhhhhhhh
N/A

RQE TCB [******%x) OLD TCB hhhhhhhh
hhhhhhhh
N/A
Rl hhhhhhhh OLD TCB hhhhhhhh
R1 hhhhhhhh TQE TCB [#**#*%#%%*
hhhhhhhh
N/A

R1 hhhhhhhh OLD TCB hhhhhhhh

Figure GTF-11l.

Format of Minimal Trace Records for DSP, IO (including PCI),

SI0, PI, EXT, and SVC (MFT and MVT)
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{

A} svC

RES PSW hhhhhhhh hhhhhhhh R15/R0 hhhhhhhh hhhhhhhh R1 hhhhhhhh NUA hhhhhhhh NUB hhhhhhhh

OLD PSW hhhhhhhh hhhhhhhh CSW hhhhhhhh hhhhhhhh RQE TCB (**#*#**%%) OLA hhhhhhhh OLB hhhhhhhh
hhhhhhhh
N/A

CC/DEV/CAW hhhhhhhh hhhhhhhh CSW hhhhhhhh hhhhhhhh RQE TCB {*****%*x] OLA hhhhhhhh OLB hhhhhhhh
hhhhhhhh
N/A
OLD PSW hhhhhhhh hhhhhhhh R15/R0 hhhhhhhh hhhhhhhh R1 hhhhhhhh OLA hhhhhhhh OLB hhhhhhhh
LK hh OPSW hhhhhhhh hhhhhhhh R15/R0 hhhhhhhh hhhhhhhh R1 hhhhhhhh OLA hhhhhhhh OLB hhhhhhhh

OLD PSW hhhhhhhh hhhhhhhh R15/R0 hhhhhhhh hhhhhhhh R1 hhhhhhhh OLA hhhhhhhh OLB hhhhhhhh

OLD PSW hhhhhhhh hhhhhhhh R15/R0 hhhhhhhh hhhhhhhh R1 hhhhhhhh OLA hhhhhhhh OLB hhhhhhhh

Figure GTF-12. Format of Minimal Trace Records for DSP, IO (including PCI),

SIO, PI (including SSM), EXT, and SVC (Model 65 Multiprocessing)

HEXFORMAT AID hh FID hh EID hh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh

USER hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh
SYSTEM hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh
SUBSYS hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh

hhhhhhhh hhhh...

Figure GTF-13. Hexadecimal Format Records




Control Records

GTF produces two types of control records: timestamp records and lost
data records. The first record in every block of trace output is a
timestamp record. A lost data record appears to signal trace events
that were not recorded because the GTF buffers were full or because GTF
has temporarily suspended operations during ABEND or SNAP processing.
Figure GTF-14 shows the general format of a timestamp record.

length 00 ATD FID reserved timestamp date options
L L- 4 bytes
4 bytes
4 bytes
4 bytes
1 byte
1 byte
—2 bytes
—2 bytes

Figure GTF-14. General Format of a Timestamp Control Record.
The fields in the record contain the following information:
length
total length of the record in bytes.
00
always zero.
AID
For control records this field is always zero.
FID
For timestamp control records, this field is always X'04°',
reserved
reserved for future use.
timestamp
timer units (in hexadecimal) representing the time when the control
record was constructed. If GTF is running on an MFT system with no
timer option, this field is zero.

date

year and julian day, in hexadecimal. The format is X'00 yy dd dc°',
where ¢ is the packed decimal sign.

options

GTF options in effect. For detailed information about this field,.
see Figure APNDX-2 in the Appendix.
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Figure GTF-15 shows the general format of a lost event record.

length 00 AID FID reserved timestamp events bytes (optional)
I_ l—u bytes
4 bytes
4 bytes
4 bytes
1 byte
1 byte
—— 2 bytes

——— 2 bytes
Figure GTF-15. General Format of a Lost Event Record.
The fields in the record contain the following information.

length

total record length in bytes.

00
always 00
AID
always 00 in control records
FIC
format identifier. Valid values are:
X'05' -- events lost because buffers full.
X'06' -- events lost because GTF disabled temporarily.
reserved
reserved for future use.
timestamp
‘ timer units (in hexadecimal) representing the time when the control
record was constructed. If GTF is running on an MFT system with no
timer option, this field is zero.
events

number of traceable events lost (in hexadecimal).
bytes (present only in records created under buffer-full condition)

number of bytes of data lost (in hexadecimal). This field is not
formatted by the EDIT function of IMDPRDMP.
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Chapter 4: IMCJQDMP »

Operates as a stand-alone program to format and print the system job queue.
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Introduction

IMCJQDMP is a service aid program that produces a formatted copy of the
contents of the IBM System/360 operating system's job queue data set
(SYS1.SYSJOBQE). The program operates in stand-alone mode; that is, it
is independent of any operating system.

It may be said that system control is centered in the job queue. Its
component tables and blocks store the dynamic environmental descriptions
that requlate the processing of all jobs submitted to the operating
system. Detailed descriptions and layouts of the record types which may
be encountered in the job queue data set may be found in the following
publications: IBM System/360 Operating System: MVT Job Management,
GY28-6603, and Control Program with MFT, GY27-7128.

IMCJQDMP may be used to dump the entire job queue, or the user may
optionally specify selected portions of it for printing.
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Function of IMCJQDMP

In determining the cause of a job or system failure, it is often
desirable to know precisely what was contained in the job queue, or in
specific portions of it, at the time of such failure.

For example, the user may attempt to initiate a warm start, and
fail. A warm start failure tends to be a critical problem, as it is
dependent upon job queue structure for its proper functioning. A dump of
the job queue would be an invaluable aid in tracing the cause of such a
failure.

There are also the instances in which the Scheduler ABEND 0BO occur,
indicating an I/0 error on the job queue data set. This ABEND is often
caused by an invalid TTR-address being used to access the job queue. A
job queue dump provides precise information as to the address of each
record, and, in addition, allows access to certain queue records which
are chained together by a TTR-address contained in a primary record.
Such information is vital in determining the cause of the I/0 failure.

In many other situations, it may be necessary to interpret and
examine the main storage chains reflected in the control blocks
contained in the job queue.

Optimally, this information should be made available to the user:
U Without disturbing the prevailing status of the job queue;
. whether or not the system is operatiomnal;

. without prior knowledge of the exact location of the job queue data
set on its assigned direct access volume;

U on a record-by-record basis, according to direct access volume
address; and

] conveniently formatted for ready access and interpretation.

The IMCJQDMP program is designed to supply specialized job queue dumps
incorporating all these features.

The program functions in stand-alone fashion, a circumstance which
is particularly beneficial in instances where the system is involved in
the failure. Since it does not function under the operating system, it
is not enqueued upon the job queue data set and, therefore, does not
alter the existing status of the records that are to be dumped. The
printed queue records reflect precisely what they contained at the time
of malfunction. Nor is it required that the user know the explicit
address of SYS1.SYSJOBQE. Only the address assigned to the direct access
device on which the volume containing the job queue is mounted need be
supplied to the dump program. The program determines the address of the
job gqueue data set by reading the queue volume's VIOC (volume table of
contents). The VTOC contains data set control blocks (DSCBs)
corresponding to each data set and to contiguous blocks of unassigned
tracks on the volume.
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When the queue has been found by IMCJQDMP, records are read and,
according to the user's exercise of the available options, are either
serially or selectively identified by type and address, formatted, and
written to the chosen output device. This may be either a 1403 printer
or an unlabeled 9- or 7-track magnetic tape volume. Printing the tape
output of IMCJQDMP is discussed under "Tape Output Processing."
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Retrieving IMCJQDMP

The Job Queue Dump program is supplied in object module form, together
with an absolute loader. The program resides on the 0S/360 Distribution
Library packs as a member (IMCJQDMP) of component library SYS1.DNSS54A.
In preparing the program for use, the module IMCJQDMP must be punched
from the component library or copied to a nonlabeled magnetic tape. The
card deck or tape may then be used to load the program for execution.

The JCL statements for punching the program from the component
library are shown in Figure JQDMP-1. This example assumes that the
distribution libraries are cataloged; if they are not, add the UNIT and
VOL=SER parameters to the SYSUT1 data definition statement.

//QDUMP JOB MSGLEVEL=(1,1)
//STEP EXEC PGM=IEBPTPCH
//SYSPRINT DD SYSOUT=A
//SYSUT1 DD DSN=SYS1.DN55U4A (IMCJQDMP) ,DISP=0OLD,
77 DCB=(BLKSIZE=3600,LRECL=80, RECFM=FB)
//SYSUT2 DD UNIT=2540-2
//SYSIN DD *
PUNCH
/*

Figure JQDMP~1. Sample JCL Statements Needed to Punch IMCJQDMP
from Component Library SYS1.DN554A
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IMCJQODMP may be used with any S/360 or S/370 CPU, and requires about
18K bytes of main storage for execution. I/0 device requisites are a
card reader (or, optionally, a 2400 tape drive) for initial program
loading (IPL); one of the following consoles: 1052, 3066, 3210, 3215, or
5450; and one of the following DASD devices -- 2311, 2312, 2313, 2314,
2318, 2319, 2301, 2303, 2305, or 3330 -- for input, and either a 1403
printer or a 2400 tape drive for output. Figure JQDMP-2 describes the
flow of processing when IMCJQDMP is used.

IMCJQDMP Module and Loader

Module
on Tape

Punched
Card Deck

OR

\c;:u/

Program Initialization

A

Console
|__Commands

Y

A

Processing

Job Queve

/ \ Data Set
SYS1.SYSJOBQE

Job Queue

Dump Listing OR Tape

Output

Figure JQDMP-2. Flow of Processing for IMCJQDMP
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Job Queue Format

Input to IMCJQDMP is the system's job queue data set (SYS1.SYSJOBQE),
which is maintained on a permanently resident direct access volume. The
job queue is composed of control records and work queues, created and
updated by diverse system components. Figure JQDMP-3 shows the format
of a job queue.

U

36 36 36 1296
Master QCR HOLD QCR ASB QCR
P 36 Output QCRs
T (Classes A=Z and 0 - 9) 36
RJE QCR
540 |
15 Input QCRs ]
= (Classes A - O) 756
Pt 21 Reserved QCRs W
i 20 176
LTH. for First First 176-Byte Record in First Logical Track
Logical Track ;.
4 Additional 176-Byte Records
// in First Logical Track
L [4 i
~ /4 . Additional Logical Tracks .
LTH for Last V/ 20
Logical Track A
Last Logical Track's 176=Byte Records A

T

Figure JQDMP-3. Sample Job Queue (SYS1l.SYSJOBQE) Format

After Initialization

The job queue data set consists of 76 work queues:

15 input queues, one for each job class.

36 output queues, one for each output class.

1 free-track queue, from which work gqueue space is assigned as
needed. Immediately after job queue initialization, the entire data
set consists of free tracks.

1 automatic SYSIN batching (ASB) queue.

1 TSO Background Reader queue.

1 remote job entry (RJE) queue.

1 HOLD gueue for temporarily dequeued jobs.

21 reserved queues.
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These work queues consist of assigned logical tracks. A logical
track may be defined as an area of contiguous space in the data set
large enough to contain a 20-byte logical track header (LTH) record,
followed by a predetermined number of 176-byte data records. Figure
JODMP-4 describes the format of a logical track header record.

Offset

Hex Dec
0 0 4
Reserved
4 4 4
Reserved
8 8 1 First Logical 2 1
Reserved Track of the Job Reserved
C 12 Next Logical 2 | Number of ! L
Track of the Job Tracks Assigned Type
10 16 Tl Jobclass 1 Last Logical Track 2
Reserved of the Job of the Next Job

Figure JQDMP-4. Logical Track Header (LTH) Record Format

In Figure JQDMP-4 and subsequent figures, where applicable, byte size of
a field is shown in the upper right corner; offset from the beginning of
the record, in hexadecimal and decimal notation, is given along the left
margin.

Content of the type field in an LTH record indicates the type of
queue to which the logical track has been assigned:

Field Content Queue Type
1 HOLD Queue
2 ASB -Queue
3-38 Output class queues
39 RJE Queue
40-54 Input class Queues
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To keep track of individual work queues, a control area in the job queue
data set maintains a series of 36-byte minor queue control records
(QCRs) -- one QCR for each work queue arrayed upon the job queue (see
Figure JQDMP-5), plus a master QCR (see Figure JQDMP-6).

Offset
Hex  Dec
0 0 Address of Last LTH of Highest 2 14 2 .
Priority Entry on Queue 1
4 4 2 2 ‘
13 12 I
8 8 2 EREEERE 2 |
11 ) 10 |
C 12 2 2
9 8 Addresses of last LTH of |
10 16 2 2 entry having indicated pr
7 6 |
|
14 20 2 2 |
5 4 :
18 24 2 2 [
3 2
f
1C 28 2 2
! 0 - — — ——
20 32 UHi 1 - 3
gOId : Hu.gh.esr Address of ECB for First Task Requesting Work
veve | Priority
Figure JQDMP-5. Example of Minor Job Queue Control Record
Offset
Hex Dec
0 0
8-byte Disk Address of the Master QCR
MBBCCHHR
8 8 1 2
Reserved Displacement of First Track of the Free Queue Reserved
c 12 Number of Logical Tracks in 2 Number of Logical Tracks in
the Job Queue Data Set the Free-track Queuve
10 16 Number of Tracks Reserved for Canceling 2 Number of Tracks Reserved for
of Job Steps When Queue Is Full Any Initiator
14 20 Displacement of Last Available 2 Displacement of First Track
Logical Track Containing Only Job Queue Records
18 24
Number of QCRs per Physical Track 2 Number ,°f Job Queue Records
per Physical Track
1c 28 . 2 Number of Logical Tracks for Each
Number of Records per Logical Track Problem Program Partition
20 32 2 Address of First Record on First Track
Number of QCRs on the Mixed Track Containing Only Job Queue Records
Figure JQDMP-6. Master Job Queue Control Record Format
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Using IMCJQDMP

To use IMCJQDMP, initial program load (IPL) the program from the card
reader or from the tape unit on which a tape-copy of the deck is
mounted. This is done by setting the LOAD UNIT dials on the console
control panel to the unit address of the card reader or the tape drive,
and depressing the LOAD key on the control panel. When loading has been
accomplished, the program enters a wait state, indicated by the lighting
of the WAIT light on the console. Pressing the console request or enter
key at this point results in the console message:

IMCOOOA ENTER O=XXXD,0Q=YYY(,S) OR PRESS
INTERRUPT KEY FOR 0=00E,Q=191

Message IMCOQOA is a request for parameters giving specifications for
the desired dump. If the operator responds by depressing the external
interrupt key without entering a device identification command through
the console, the dump output will be written to the 1403 printer
assigned device address 00E; input will be read from the direct access
volume mounted on the disk drive assigned device address 191.

Device ldentification Command
If the device identification command is entered, its format is:
Oo=xxxd,Q=yyy ), SELECT
S
where
O=xxxd
is the output address parameter;
Q=yyy
is the input address parameter;
SELECT (or S)
indicates that selective rather than full printing of the job queue
is desired.
Output Address Parameter
The output address parameter may be omitted entirely. If it is, the
output address will default to the 1403 printer at device address 0OOE.
If the parameter is entered, it must precede the input address
parameter. In making the entry,

XXX

is replaced with the address of the desired output device. Valid
choices are the 1403 printer and the 2400 tape drive.
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indicates the output device type. The character T is entered if a
2400 tape drive address has been specified in the xxx field.
Example: 0=182T.

The d field is omitted if output is to go to the 1403'printer.
Example: O=00E.

Input Address Parameter
In the input address parameter,

YYY

is replaced with the address of the direct access device upon which
the volume containing the SYS1.SYSJOBQE data set has been mounted.

Selective Dumping Parameters

If an entire job queue data set is to be dumped, the SELECT (or S)
parameter is omitted from the device identification command.

If the SELECT (or S) parameter is included in the command, the
program will issue the console message:

IMCOOlA SPECIFY SELECT PARAMETERS

and wait for a reply. The two valid parameters, QCR= and JOBNAME=, and
their possible values are discussed separately.

QCR= Parameter

The QCR= parameter specifies that a particular work queue within the job
queue data set is to be dumped. When this parameter is specified, the
dump output listing will contain the data set's master queue control
record and the queue records associated with the named work queue. The
possible values for the QCR= parameter are:

OCrR=(ASB )
CLASS=y
FREE
HOLD
RIE %
SYSOUT=x
SUBMT

-~/
where:

y is replaced with one of the 15 input job class indicators, A
through 0, and

x is replaced with one of the 36 output class indicators, A through
Z and 0 through 9.

If FREE is the value used, the master QCR and all logical tracks

engueued upon the free-track queue are dumped. The output listing for
any of the other values will include the associated minor QCRs as well.
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The values CLASS= and SYSOUT= must be completed with the
system-assigned symbol of the particular input or output class desired.
Examples:

QCR=SYSOUT=C

will result in a dump of the job queue's master QCR, the C-class output
work gueue's minor QCR, and the logical tracks assigned to the C-class
output work queue.

QCR=RJE

will produce output consisting of the job queue's master QCR, the RJE
work queue's minor QCR, and its assigned logical tracks.

JOBNAME= Parameter

The JOBNAME= parameter signifies to IMCJODMP that the fifteen input work
gqueues are to be searched for logical track areas assigned to the named

job or jobs. Associated system message blocks and data set blocks will

also be dumped. From one to four jobnames, enclosed in parentheses, may

be specified in the value field of the parameter. Example:

JOBNAME= (TAX,NUMBER)

will produce a dump listing containing the assigned logical track areas,
the system message blocks and the data set blocks, if any, associated
with jobs named TAX and NUMBER, respectively.

Combining QCR= and JOBNAME= Parameters

The time required to search out the records associated with a particular
job may be considerably reduced if the input class is known to the dump
program. This passing of class information to IMCJQDMP may be effected
by using the QCR= and JOBNAME= parameters in combination. For instance:

QCR=CLASS=G, JOBNAME= (LIST)

will cause only the class G input work queue to be searched for records
concerned with the job named LIST.

Completion Message

After the selective dump parameters have been accepted, IMCJQDMP
performs the requested task. When the operation has been completed,
message IMCOOl1lA is reissued. Additional selective dump parameters may be
entered if more information is desired. When all user requests have been
fulfilled:

END

is entered through the console. The message:

IMCO004T DUMP COMPLETED
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is then issued. Note that when no selective dump parameters are entered,
the program ends automatically after dumping the full job queue, issuing
message IMCOO4I at completion of the operation.

Tape Output Processing

For magnetic tape output, IMCJQDMP creates 121-byte records, one record
to a block. Each record contains a machine control character in its
first byte.

Figure JQDMP-7 gives a sample of the job control statements needed
to print IMCIJQDMP 9-track tape output with the IEBPTPCH utility program.

//PRINT JOB MSGLEVEL= (1, 1)
//STEP EXEC PGM=IEBPTPCH
//SYSPRINT DD SYSOUT=A
//SYSUTL DD UNIT=2400,LABEL=(,NL) , VOL=SER=QDUMPT,
/77 DISP=(OLD,KEEP) ,DCB= (RECFM=F, BLKSIZE=121,LRECL=121)
//SYSUT2 DD SYSOUT=A
//SYSIN DD *
PRINT PREFORM=M
/¥

Figure JQDMP-7. Sample JCL Needed to Print 9-Track JQDMP Tape Output

For 7-track tape printing, there is an additional consideration.
Initial program loading of IMCJQDMP generates a system reset which, on a
7-track control unit, has the following effect:

1. Mode is set to 800 bits per inch.

2. If the data conversion feature is present in the control unit, the
data converter is turned on.

3. The translator is turned off.
4, 0d4dd parity is established.

When the dump output has been written to 7-track tape, therefore,
the following additional DCB parameters should be coded on the SYSUT1 DD
statement for the IEBPTPCH utility if the data conversion feature exists:

DEN=2, TRTCH=C

If the data conversion feature is not included in the system, the TRTCH
keyword must be omitted.

Standard Label Processing

For output to magnetic tape, IMCJQDMP automatically performs standard
label processing; the user has no option to-bypass this function. The
extent of the label processing is confined to protecting security
protected data sets and tapes with unexpired expiration dates; and, if
multiple-volume output is produced, to maintaining standard labeled
tapes, provided the first volume of IMCJQDMP output has standard labels.
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When verifying that a mounted tape has standard labels, IMCJQDMP
will read the labels (if present) in the density set for the tape drive;
therefore, the user must be careful to ensure that the labels on the
tape were recorded in the same density as the recording density set for
the tape drive on which the tape is mounted. If the recording density
for the drive is different from that of the tape, IMCJQDMP will assume
that the tape has no labels, and will create non-labeled tape output.

Standard Labeled Output

If the user desires standard labeled output, he must mount a standard
labeled tape. IMCJQDMP checks for an IBM standard volume label (VOIL1)
and the standard data set header label one (HDR1l). Any user labels will
be ignored and destroyed if the tape is eventually used for IMCJQDMP
output. If the mounted tape contains a security protected data set,
IMCJODMP will request a new tape. If the expiration date in the HDR1
label has not occurred, IMCJQDMP will request permission to use the
tape; if the operator's reply is negative (M), a new tape is requested.
Otherwise, the tape will be used, and will contain standard labels, with
the VOL1 label remaining the same as it was when the tape was mounted.
The header and trailer labels will be created to be compatible with
0S/360 standard labels, with a data set name of "JQDUMP."

Non-Labeled Output

If the user desires non-labeled tape output, the first volume mounted
must be non-labeled. A non-labeled tape, to the IMCJQDMP program, is a
tape that does not have a first record of 80 characters whose first four
characters are equal to "VOL1." If the first record on the first volume
is a standard volume label, processing as outlined in "Standard Labeled
Output®™ will occur.

Abnormal Termination of JQDMP

It is conceivable that a condition can arise that will prevent IMCJQDMP
from running to normal completion. Indeed, it may be the same error
condition that caused the system to malfunction; that is, I/0 error on
the queue device, or invalid chaining of queue records. Under
unrecoverable error conditions, the program comes to a halt in a wait
state. The type of error encountered by the program may be determined by
examination of the contents of the program status word (PSW) which was
current at.the time of the malfunction.

The PSW is a doubleword, having the following format:

Program Status Word

System Mask Key AMWP Interruption Code

0 78 11 12 15 16 31
1ILC cC Program Mask Instruction Address

32 3334 3536 39 40 63

The publication IBM System/360 Principles of Operation, GA22-6821,
gives a comprehensive description of each of the fields in the PSW. For
the purpose of locating the cause of trouble in running IMCJQDMP, the
user would be concerned mainly with the contents of the instruction
address field, bits 40 through 63, in the event of a program check
error, or with the interruption code, bits 16 through 31, if there has
been an unrecoverable I/0 error.
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By displaying the contents of the instruction address register (IAR)
on the system maintenance panel of the console, the address in main
storage of the pertinent PSW can be obtained. The two low-order bytes of
the IAR will be set according to the pattern:

ODnn

where nn will contain the hexadecimal value of the location where the
PSW was stored at the time the error condition was discovered.

For example, should a program check occur, the IAR will be set to
0D28, indicating that the double word at location hex 28 will contain
the Program Interrupt old PsW. (A note for users of doubleword fetch
machines, such as M65 or M75: The IAR is updated by 8 after an
interrupt, and this must be subtracted from the IAR setting to obtain
the true location to be checked. In this example, for instance, the
reading would be 0D30, and subtracting hex 8 would give the true 0D28
location.)

If the IAR display indicates 0D20, inspecting the interruption code
in the PSW stored at hexadecimal location 20 will indicate the nature of
the 1I/0 error:

IC Content Error Cause

x*'00° Channel end, device end, and unit check bits are
all off in a stored channel status word (CSW).

x'02° Invalid track-per-cylinder count in the format 4
DSCB (data set control block) of the gqueue
volume.

x"'03"* I/0 error during write operation to output

device or system console. The number of retries
for recoverable tape I/0 errors is set at 20.

x'20" I/0 error during read operation from
SYS1/SYSJOBQE data set. The number of retries
for recoverable DASD I/0 errors is set at 16.

x'26" I70 error during read operation from system
console.
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IMCJQDMP Output

IMCJQDMP dumps the contents of job queue records in hexadecimal
representation, with six 4-byte words appearing in a line of printed
output. In addition, translatable EBCDIC characters are printed in a
one-character-per-byte format at the end of the printline. EBCDIC
characters which cannot be interpreted in print are represented by
periods. Record identification is shown on the sample listing page
depicted in Figure JQDMP-8.
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000001
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©0000C3
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MASTR
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HOLD
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ASB
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0018
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0018

000¢C
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SYSJOBQE CUMF
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CORDS SUPPRESSEL

40404040 0CCOCEC4 COCCO1CO CCOFOCOO
4BC4C1DS E74C4040 4C40404C 40404040
40404040 40404040 40404040 40404040

€QCo00ce 0J0C000C 0GO0CO0CH COCOJ10C
G00000C0 00000A0C C .oogoeco0

Sample of IMCJQDMP Output Listing
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Record ldentification

Record identification on the listing includes:
TTR

The direct access address, relative to the beginning of
SYS1.SYSJOBQE, is supplied for both QCR and logical track records.

NN

Supplied for logical track records only, this address is a binary
number assigned relative to the beginning of the specific work queue
in which the printed record resides. Starting with an assignment of
1 for the first logical track header allotted to the queue, the NN
address increases by 1 for each additional record in the work queue.

TYPE

Figure JQDMP-9 lists the types of queue records dumped by IMCJIQDMP,
and the listing identification given to each recognizable type. QOCRs
and LTHs are identified through their position in the job queue's
structure. Identification for records from the logical track area
is obtained from the ID field, hexadecimal offset 03 (byte 4) of
each record. Recognizable ID values are listed in the figure.
Unidentifiable nonzero records -- the job file control block (JFCB),
job file control block extension (JFCBX), and system output class
directory (SCD) -- are printed without type labeling.

QCR ID

Each queue control record is further labeled with the name of the
unique work gqueue with which the QCR is associated. Figure JQDMP-10
lists the identification given by IMCJQDMP to each work queue type.

DISP

Indicates the displacement, or position, within a queue record of
the next hexadecimal word to be printed on the listing. The first
word of the first printed line for a given record is at displacement
0000; the first word of the second printed line, if one exists, is
displacement 0018 hex (24 decimal).
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Hex ID Value Output Type 1ID Job Queue Record

01 ACT Account Control Table
15 DSB Data Set Block

OF DS ENQ Data Set Enqueue Table
07 DSNT Data Set Name Table

00 JcT Job Control Table

Job File Control Block (JFCB)

Job File Control Block Extension (JFCBX)

LTH Logical Track Header
0A POT Procedure Override Table

QCR Queue Control Record

System Output Class Directory (SCD)

02 SCT Step Control Table
ocC SCTX Step Control Table Extension
03 SIOT Step Input Output Table
05 SMB System Message Block
06 VOLT Volume Table

Figure JQDMP-9. Queue Record Type Identification

Output QCR ID Corresponding Work Queue

ASB Automatic SYSIN Batching Queue.

CLS=y System Input Job Class Queues; Yy is replaced
with the appropriate class, A-O.

HOLD Hold queue.

MASTR Master QCR.

ouT=x System Output Job Class Queues; x is replaced
with the appropriate class, A-Z or 0-9.

RESRV Reserved QCRs.

RJE Remote Job Entry Queue.

SUBMT TSO Background Reader Queue.

Figure JQDMP-10. Queue Control Record Identification

Zero Records in the Dump’

Records in each logical track are read and dumped sequentially. When a
record in the logical track area contains only binary zeroes, its TTR
and NN positions are given, but the record is not dumped. The notation:

ENTIRE RECORD CONTAINS BINARY ZEROES

is printed on the listing. A second contiquous zero-filled record would
be similarly treated. But when three or more contiguous zero-filled
records are encountered, only the first is treated as outlined above.
Subsequent records are bypassed until a nonzero record or a logical
track header, whichever occurs first, is encountered. Then the TTR and
NN of the last zero-filled record and the listing message:

ZERO RECORDS SUPPRESSED

are printed. The number of suppressed records may be computed by
subtracting the NN of the first such record from that of the last.
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Contents of the Dump Listing

If an entire job queue is being dumped, the output listing is produced
in two sections. The first contains all queue control records; the
second, the logical track area records.

If selective dumping of a job queue data set is stipulated, the program
prints the specified parameters on the top of an output page, then
follows with the appropriate QCRs and logical track area records. When
particular job names are given as the selective dump parameters (see
"Using The Job Queue Dump Program"), the records associated with each
job are collected and printed under the given name. Each data set block
(DSB) is printed immediately following the related step input/output
table (SIOT) and labeled as such. The system message block (SMB) chain
is printed as the last records for a given job.
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Operational Considerations

The time required to produce a full job queue dump is dependent upon
space allocated to the SYS1.SYSJOBQE data set. The time required for
this stand-alone operation may be reduced by using the tape output
option of the program. In this way, the operating system may be more
quickly brought back into service and the queue dump tape printed
with a system utility program such as IEBPTPCH. Figure JQDMP-11

shows the execution time difference between tape and printer output
for various gqueue devices.

Output Device
Queue Device Printer (1403) Tape (2400)
2311 11.3 minutes 4.0 minutes
2314 19.5 minutes 6.9 minutes
2301 49.5 minutes 17.4 minutes

Figure JQDMP-11. IMCJQDMP Execution Time per 100 Tracks of Input,
As a Function of the Output Device
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Chapter 5: IMBLIST —

Formats and prints object modules, load modules, and CSECT identification records.
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Introduction

IMBLIST is a service aid that operates as a problem program under the
IBM System/360 Operating System. It produces the following kinds of
output that can help you debug complex programs:

L A formatted listing of an object module.

. A formatted listing of a load module.

U] A load module cross reference listing.

o A formatted listing of all information in a load module's CSECT
identification records (IDRs).

] A listing of all program modifications for a load module or library.
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Features

IMBLIST can help you solve programming problems in several ways.

If you want to verify an object module, you can use IMBLIST to
obtain a formatted listing of it. The listing contains SYM records
produced by TESTRAN (if there are any), the external symbol dictionary
(ESD), the relocation dictionary (RLD), the text of the program
containing instructions and data, and the END record.

If you are interested in the relationships of control sections in a
load module, you can use IMBLIST to get a listing of the load module
along with its module map and cross-reference listing. You can then
examine the control sections in the load module, the overlay structure,
and the cross-references for each control section.

If you want to trace modifications to the executable code in a
control section, you can use IMBLIST to produce a formatted listing of
all information in the load module's CSECT identification records
(IDRs). An IDR provides the following information:

. It identifies the version and modification level of the language
translator and the date that each control section was translated.
(Translation data is available only for control sections that were
produced by a translator that supports IDR generation.)

. It identifies the version and modification level of the linkage
editor that built the load module and gives the date the load module
was created.

[ It identifies by date modifications to the load module performed by
IMASPZAP.

An IDR also may contain optional user-supplied data associated with the
executable code of the control sectiomns.
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Executing IMBLIST

You control IMBLIST processing by supplying control statements in the
input stream. You must code the control statements according to the
following rules:

] Leave column 1 blank, unless you want to supply an optional symbolic
name. A symbolic name must be terminated by one or more blanks.

° If a complete control statement will not fit on a single card, end
the first card with a comma and continue on the next card. Begin
all continuation cards in columns 2 - 16. You must not split
parameters between two cards; the only exception is the MEMBER
parameters, which may be split at any internal comma.

Listing a Load Module

Use the LISTLOAD control statement to get a formatted listing of a load
module. The format of this statement is:

LISTLOAD [éUTPUT=

MODLIST%][,TITLE=('title',position)]

XREF
BOTH
[ ,DDN=ddname] [ ,MEMBER= \(list,...)
membername

The parameters of the LISTLOAD control statement are as follows:
OUTPUT=type

specifies the type of load module listing to be produced.
OUTPUT=MODLIST requests a formatted listing of the control and text
records of a load module, including its External Symbol Dictionary
and Relocation Dictionary Records. OUTPUT=XREF requests a module map
and cross-reference listing for the load module. OUTPUT=BOTH
requests both a formatted listing of the load module and its map and
cross-references. If this parameter is omitted, OUTPUT=BOTH will
be assumed.

TITLE=('title',position)

specifies a title, from one to forty characters long, to be printed
below the heading line on each page of output. (The heading line
identifies the page number and the type of listing being printed,
and is not subject to user control.) The position subparameter
specifies whether or not the title should be indented; if
TITLE=('title',1) is specified, or if the position parameter is
omitted, the title will be printed flush left, that is, starting in
the first column. If you want the title indented from the margin,
use the position parameter to specify the number of characters that
should be left blank before the title. Note: Do not punctuate your
title with commas, since IMBLIST recognizes these as delimiters.
Anything that follows an embedded comma in a title will be ignored.
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DDN=ddname

identifies the DD statement that defines the data set containing the
input module. If the DDN= parameter is omitted, IMBLIST will assume
SYSLIB as the default ddname.

MEMBER=) (memberl, . ..membern)
member

identifies the input load module(s) by membername or alias name. To
specify more than one load module, enclose the list of names in
parentheses and separate the names with commas. If you omit the
MEMBER= parameter, IMBLIST will print all modules in the data set.

Listing an Object Module

Use the LISTOBJ control statement to obtain a listing of an object
module. The format of this control statement is:

LISTOBJ [TITLE=('title',position)]
[ ,DDN=ddname] [,MEMBER= \(memberl, ...membern)
member

TITLE=("title',position)

specifies a title, from one to forty characters long, to be printed
below the heading line on each page of output. (The heading line
identifies the page number and the type of listing being printed,
and is not subject to user control.) The position parameter
specifies whether or not the title should be indented; if
TITLE=('title"',1) is specified, or if the position parameter is
omitted, the title will be printed flush left, that is, starting in
the first column. If you want the title indented from the margin,
use the position parameter to specify the number of characters that
should be left blank before the title. Note: Do not punctuate your
title with commas, since IMBLIST recognizes these as delimiters.
Anything that follows an embedded comma in a title will be ignored.

DDN=ddname

identifies the DD statement that defines the data set containing the
input module. If the DDN= parameter is omitted, IMBLIST will assume
SYSLIB as the default ddname.

MEMBER={\ (memberl, ...membern)
memberxr

identifies the input object module(s) by membername or alias name.
To specify more than one object module, enclose the list of names in
parentheses and separate the names with commas. CAUTION: You must
include the MEMBER= parameter if the input object modules exist as
members in a partitioned data set. If you do not include the MEMBER=
parameter, IMBLIST will assume that the input data set is organized
seguentially, and that it contains a single, continuous object
module.
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Listing CSECT Identification Records

Use the LISTIDR control statement to get a formatted listing of a
module's CSECT identification record (IDR). The format is:

ALL

[ ,DDN=ddname] [,MEMBER= (memberl,...membern)}
member

LISTIDR [OUTPUT={IDENT}][,TITLE=(’title',position)]

OUTPUT= type

specifies whether IMBLIST should print all CSECT identification
records or only those containing IMASPZAP data and user data. If
you specifiy OUTPUT=ALL, all IDRs associated with the module will be
printed. If you specify OUTPUT=IDENT, IMBLIST will print only those
IDRs that contain IMASPZAP data or user-supplied data. If you omit
this parameter, IMBLIST will assume a default of OUTPUT=ALL.

TITLE=('title’,position)

specifies a title, from one to forty characters long, to be printed
below the heading line on each page of output. (The heading line
identifies the page number and the type of listing being printed,
and is not subject to user control.) The position parameter
specifies whether or not the title should be indented; if
TITLE=('title',1l) is specified, or if the position parameter is
omitted, the title will be printed flush left, that is, starting in
the first column. If you want the title indented fxrom the margin,
use the position parameter to specify the number of characters that
should be left blank before the title. Note: Do not punctuate your
title with commas, since IMBLIST recognizes these as delimiters.
Anything that follows an embedded comma in a title will be ignored.

DDN=ddname

identifies the DD statement that defines the data set containing the
input module. If you omit the DDN= parameter, IMBLIST will assume
SYSLIB as the default ddname.

MEMBER=\ (memberl, . ..membern)
member

identifies the input load module(s) by membername or alias name. To
specify more than one load module, enclose the list of names in
parentheses and separate the names with commas. If you omit the
MEMBER= parameter, IMBLIST will print all modules in the data set.
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Output

IMBLIST produces a separate listing for each control statement that you
specify. The first page of each listing always shows the control
statement as you entered it. The second page of the listing is a module
summary, unless you requested LISTOBJ; in that case, no module summary
will be produced, and the second page of the listing will be the
beginning of the formatted output.

The module summary gives the member name (with aliases), the entry
point, the linkage editor attributes, and system status index
information (SSI) for the module being formatted. Figure LIST-1 shows a
typical module summary.

****%¥ M OD ULE S UMMARY *kkkx

MEMBER NAME PL1LOAD MAIN ENTRY POINT 000720
*#* ALIASES #*# SECONDARY ENTRY POINT ADDRESSES ASSOCIATED WITH ALIASES:
*HkK LINKAGE EDITOR ATTRIBUTES OF MODULE *kokok
** BIT STATUS BIT STATUS BIT STATUS BIT STATUS **
0 NOT-RENT 1 NOT-REUS 2 NOT-OVLY 3 NOT-TEST
4 NOT-OL 5 BLOCK 6 EXEC 7 MULTI-RCD
8 NOT-DC 9 ZERO-ORG 10 EP > ZERO 11 RLD
12 EDIT 13 NO-SYMS 14 F-LEVEL 15 NOT-REFR

MODULE SSI: NONE

Figure LIST-1. Sample Module Summary for LISTLOAD

The third page of the listing (or, for LISTOBJ, the second page) is
the beginning of the formatted output itself.

For LISTLOAD, this consists of the load module and/or the module map
and cross-reference listing. Figure LIST-2 shows an example of LISTLOAD
module map output. Figure LIST-3 shows an example of the
cross~reference listing for the same module.

For LISTOBJ, the body of the listing consists of the object module
listing, the module's external symbol dictionary, and its relocation
dictionary. Figure LIST-4 shows an example of LISTOBJ output.

For LISTIDR, the third page of the listing begins a complete list of
all CSECT identification records for the module. Figure LIST-5 shows an
example of LISTIDR output.

Complete descriptions of the fields in the formatted output listings
can be found in the publication IBM System/360 Operating System: Linkage
Editor (E) Program Logic Manual, GY28-6610, and Linkage Editor (F)
Program Logic Manual, GY28-6667.
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LISTING OF LOAD MODULE PL1LOAD PAGE 0001
RECORD# 1 TYPE 20 - CESD ESDID 1 ESD SIZE 240
CESD# SYMBOL TYPE ADDRESS SEGNUM ID/LENGTH{(DEC) (HEX)
1 PL1TCO2 00 (sD) 000000 1 4B6
2 PL1TC02A 00(SD) 000488 1 608 260
3 IHEQINV 06 (PR) 000000 3 4 4
L3 IHESADA 02(ER) 000000
5 IHESADB 02(ER) 000000
6 IHEQERR 06 (PR) 000004 3 4 4
7 IHEQTIC 06 (PR) 000008 3 4 4
8 IHEMAIN 00 (sD) 000718 1 4 4
9 IHENTRY 00(sD) 000720 1 12 C
10 IHESAPC 02 (ER) 000000
11 IHEQLWF 06(PR) 00000C 3 4 4
12 IHEQSLA 06 (PR) 000010 3 u 4
13 IHEQLWO 06 (PR) 000014 3 4 4
14 PLITCO2B 06 (PR) 000018 3 4 L3
15 PL1TCO02C 06(PR) 00001C 3 4 4
RECORD# 2 TYPE 20 - CESD ESDID 16 ESD SIZE 240
CESD# SYMBOL TYPE ADDRESS SEGNUM ID/LENGTH{(DEC) (HEX)
16 IEELDOA 02 (ER) 000000
17 IHELDOB 02(ER) 000000
18 IHEIOBT 02 (ER) 000000
19 IHEIOBC 02(ER) 000000
20 IHESAFA 02 (ER) 000000
21 IHESAFB 02(ER) 000000
22 An 02 (ER) 000000
23 (¢} 00 (sD) 000730 1 4 4
24 B 00 (sD) 000738 1 4 4
25 A 00(sD) 000740 1 4 4
26 IHESPRT 00(sD) 000748 1 56 38
27 IHEQSPR 06{PR) 000020 3 4 4
28 IHEDNC 02(ER) 000000
29 IHEVPF 02(ER) 000000
30 IHEDMA 02 (ER) 000000
RECORD# 3 TYPE 20 - CESD ESDID 31 ESD SIZE 64
CESD# SYMBOL TYPE ADDRESS SEGNUM ID/LENGTH(DEC) (HEX)
31 IHEVPB 02{(ER) 000000
32 IHEVSC 02 (ER) 000000
33 IHEUPA 02(ER) 000000
34 IHEVQC 02(ER) 000000
LISTING OF LOAD MODULE PL1LOAD PAGE 0002
RECORD# 4 TYPE 01 - CONTROL CONTROL SIZE 32 CCW 06000000 40000780
CESD# LENGTH
1 04B8
2 0260
8 0008
9 0010
23 0008
24 0008
25 0008
26 0038
RECORD# 5 TEXT
000000 47FOF014 O7D7D3F1 E3C3FOF2 000000D8 00000488 90EBDOOC 58BOF010 5800F00C
000020 58F0B020 05EF05A0 4190D0B8 50DC0018 9200D062 9201D063 92C0OD000 9202D063
000040 F811D090 B132F810 D092B080 FA11D092 B130F821 DOA8SD090 F821DOAB D092D203
000060 DOAEB134 F811D090 B13CF810 D092B080O FA11D092 B13AF821 DOB2D090 F821DOB5
000080 D09241A0 A0600700 9203D063 4110B174 58F0B05C O5EF4110 B11u4120 B18358F0
0000A0 BOS5UO5SEF 9203D063 58F0B058 05EF9204 D0635880 BO70F821 D0908000 F821D093
0000C0 8002FA20 D093B1l1l 5870B06C D2017000 D091D201 7002D0%4 9205D063 F821D090
0000E0 T7000F821 D0937002 FA20D093 B10F5860 B068D201 6000D091 D2016002 D0949206
000100 D0634150 DOAES050 DO944150 D0O905050 D0989680 D0984110 DOIYSBFO BOOUOSEF
000120 5880B070 D2038000 D0909207 DO63F811 D090B10C F810D092 BOSOFA1l DO92B10A
000140 F9118000 D0904770 AOC8F911l 8002D092 4780A0EE 9208D063 4110B168 58FOBO5C
000160 05EF4110 BL4058F0 BOS500SEF 9208D063 58F0B058 0SEF9208 D0639210 D0634180
000180 DOA85080 D0984180 DOB25080 DOOCH180 D0905080 DOAC9680 DOAO4110 DO9858FO0
0001A0 BO4OOSEF D205D0B2 D0909211 D063D202 D090D0B2 F921D090 BOD19200 DO9OU780
0001CO A13E9280 D090D202 DOY1DOB5S F921D091 BOCF9200 D0914780 AL569280 D091D200
0001E0 DO%4D090 D600DO%4 D0919180 DOS44T8O A19E9212 D0634110 B15C58F0 BO5SCOSEF
000200 4110BOA0 4120B183 58F0B0S54 0SEF4110 DOB24120 B18758F0 BOSHOSEF 9212D063
000220 S8F0B058 05EF9213 D0634110 B15058F0 BOSCOSEF 4110B084 4120B183 S8FOBOSH
000240 05EF9213 D06358F0 BOS80SEF 9214D063 58F0B030 O05EF47F0 47FOF00C 03ClE7F1
000260 00000000 90EBDOOC 1BAF41E0 A0285830 B0381B22 50203050 58F0B02C 47FOF062
000280 9201D084 S8E01000 S0EOD088 4580A03A 07FA05A0 4190DOBO 50DCO01C 9200D062
000220 9209D063 41AQA088 07F80700 47FOF00OC 03C1C3F1 00000258 90EBDOOC S8AQF008
0002C0 45EQ0A016 9202D084 D2C7DOA0 10009200 DOA458E0 100850E0 DO88US580 AO3AUTFO
0002E0 AQ000700 47FOFO0C 03C1C3F2 00000258 90EBDOOC 58ACF008 45ECA016 9203D0O8H
000300 D207D0A8 10009200 DOACS58EQ 100850E0 D0884580 A03A47F0 A0860700 920BDO63
000320 920CD063 5880DOA0 F821D0%0 80005870 DOA4FA21 D0907000 F821D093 8002FA21
000340 D0937002 9502D084 4780R062 9503D08Y 4780A076 5860D088 F872D098 DOIOUFEO
000360 D09810FE 54ECB078 90EFD098 964ED098 2BO06A00 D098T000 600047F0 A0805880
000380 DO88D201 8000D091 D2018002 DOILHTFO A0805880 D088D205 8000D0Y0 58FOBO6O
0003a0 05EF920D D063920E D0635880 DOABF822 D0908000 5870DCAC FB22D090 7000F822
0003C0 D0938003 FB22D093 70039502 DO8U44TS0 AOE89503 D0844780 AOFC5860 DO88F872
0003E0 D098D090 4FEOD098 10FESUEQ BO7890EF D098964E D0982BO0 6A00D098 70006000
000400 47FOA106 5880D088 D2018000 D0%1D201 8002D094 47F0AL06 5880D088 D2058000
000420 D09058F0 BO600SEF 920FD063 58FO0B02C O5EFF014 9180D001 4780F03C 5820D050
000440 12224770 F03C59DC 00104770 F03CS8DO DOO450DC 00109180 DO0D4710 F03258D0
000460 DOO#UTFO F0225020 DOOB9SEB DOOCOT7FE 58F0B030 O07FFS5S84C 0000124L4 UTBOF056
000480 587C0014 D2033050 70504140 4001504C 00005040 30549200 304C5030 D00818D3
0004A0 583C0010 5030D004 50DC0010 5020D008 50200060 07FE1C4Y4 00001000 000014B8
ooo4co 00002488 000034B8 000044B8 000054B8 00006488 000074B8 00000000 00000000
000UED 00000434 00000434 00000000 89300008 00000648 41660001 000002E4 000002AC

Figure LIST-2.
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LISTING OF LOAD MODULE PL1LOAD

PAGE 0003

**%*%**END OF LOAD MODULE LISTING

000500 00000258 00000000 00000000 00000000 00000000 00000000 00000000 00000000
000520 00000730 00000738 00000740 00000748 80000000 00000001 0C020000 00000544
000540 00140014 40D7D3F1 E3C3FOF2 6060C3D6 D4D7D3C5 E3C5C440 00000560 00270027
000560 40C5D9D9 D6DI6BCS ETD7CSC3 E3C5CHU0 C1C4u40C9 E240F4F0 UEF2F0C9 U4O0C2EUE3
000580 40C1C440 C9E24002 0C040C00 00000594 002C002C 40CSD9D9 D6DI6BC5 ETD7CS5C3
0005A0 E3C5CH40 C140C9E2 4OF1F8UE FUF1C940 C2ELE340 C140C9E2 40D9C5C1 D3D3ES840
0005C0 000C041C 018C0C2C 0C1C0000 000005D4 00120012 40D7D3F1 E3C3F0F2 6060C5D5
0005E0 E3C5D9C5 C440000C 040C050C 000C006C 000c020C 010Cc001C 0000058C 0000063B
000600 00000740 80000638 00000748 00000282 80000534 00000748 0000021C 80000534
000620 00000748 0000016C 80000534 00000748 000000A4 80000534 8903802C 8A060089
000640 04800620 41C90008 C08000D0 1C021AC1 95043008 47808200 D2AFC000 40009680
000660 900647F0 8206D2AF 4000C000 1BFF50FD 00101817 41000038 OAOA98EC DOOCO7FE
000680 00033BC8 00480A0OA 05804860 BOBOS0E7 00309180 90064780 80189205 701047F0
0006A0 801C9206 70104150 A05818C6 41D00020 1CccCc1ADS 50D70014 184D9505 70104770
0006C0O 804048D0 900447F0 80581B22 80200008 41100001 19128C20 00084780 809648D7
0006E0 00224820 BO7A4BDO B0O86U740 807ALBCC 4810BO7E 1DC11AD2 89D00008 41DCDOOL
000700 47F0808A 4ADOB086 4ADOBO84 06208920 00081AD2 410D0000 00000000 47F0809E
000720 58F0F008 Q7FF0000 00000000 50070034 003Cc004C 001058F0 003C004C 58070034
000740 003Cc004C D2071024 00201002 00000000 00000004 00000000 00000000 00000000
000760 07E2E8E2 D7D9C9D5 E3000000 00000000 00000000 00000000 00000000 00000000
RECORD# 6 TYPE 02 - RLD RLD SIZE 236
R-PTR P-PTR FL ADDR FL ADDR FL ADDR FL ADDR FL ADDR FL ADDR
2 1 0C 000010
14 1 24 00002E
15 1 24 00029A
1 1 0D 0002B4 0C 0002EC
12 1 25 000448 24 000454
3 1 24 000478
13 1 24 000482
3 1 24 000490
12 1 25 0004A2 24 0004AA
2 2 0D 0004BC 0D 000u4cO OD 0004C4 OD 000uc8 OD 0004CC OD 0004DO
0c 0004D4
4 2 8C 0004D8
5 2 8C 0004DC
1 2 0D OOO4E0 OC O0004EY4
2 2 0C 0004F0
1 2 0D 0004F8 0D 0004FC OD 000500 OC 000504
16 2 9c 000508
17 2 9C 00050C
18 2 9C 000510
19 2 9C 000514
20 2 9C 0004LES
21 2 9Cc 000518
22 2 9C 00051C
23 2 0C 000520
LISTING OF LOAD MODULE PL1LOAD PAGE 0004
RECORD# 7 TYPE OE - RLD RLD SIZE 188
R-PTR P-PTR FL ADDR FL ADDR FL ADDR FL ADDR FL ADDR FL ADDR
24 2 0C 000524
25 2 0C 000528
26 2 0C 00052C
2 2 09 00053D 09 000559 09 00058D 09 0005CcD OD 0005F8 0OC 0005FC
25 2 0C 000600
2 2 08 000605
26 2 0C 000608
1 2 0C 00060C
2 2 08 000611
26 2 0C 000614
1 2 0C 000618
2 2 08 00061D
26 2 0C 000620
1 2 0C 000624
2 2 08 000629
26 2 0c 00062C
1 2 0C 000630
2 2 08 000635
1 8 0Cc 000718
10 9 8C 000728
27 26 24 000748

Figure LIST-2.

Sample LISTLOAD Output - Load Module Map (Part 2 of 2)
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NUMERICAL MAP AND CROSS-REFERENCE LIST OF LOAD MODULE PL1LOAD

CONTROL SECTION ENTRY

PAGE 0001

LENGTH OF LOAD MODULE 780

LMOD LOC NAME LENGTH TYPE LMOD LOC CSECT LOC NAME
00 PL1TCO2 4B6 SD
4B8 PL1TCO02A 260 SD
718 IHEMAIN o4 SD
720 IHENTRY oc SD
730 C o4 SD
738 B o4 SD
740 A o4 SD
748 IHESPRT 38 sD
LMOD LOC CSECT LOC IN CSECT REFERS TO SYMBOL AT LMOD LOC CSECT LOC IN CSECT
10 10 PL1TCO2 PL1TCO02A 4B8 00 PL1TCO2A
4D8 20 PL1TCO2A IHESADA $UNRESOLVED
4pc 24 PL1TCO2A IHESADB $UNRESOLVED
4EO 28 PL1TCO2A PL1TCO2 00 00 PL1TCO2
4EY 2C PL1TCO2A PL1TCO2 00 00 PL1TCO2
4ES8 30 PL1TCO2A IHESAFA $UNRESOLVED
4F8 40 PL1TCO2A PL1TCO02 00 00 PL1TCO2
4FC 4y PL1TCO2A PLITCO2 00 00 PL1TC02
500 48 PL1TCO2A PL1TCO02 00 00 PL1TCO02
504 4c PL1TCO2A PL1TCO02 00 00 PL1TCO2
508 50 PL1TCO2A IHELDOA $UNRESOLVED
50C 54 PL1TCO2A IHELDOB $UNRESOLVED
510 58 PLA1TCO2A IHEIOBT $UNRESOLVED
514 5C PL1TCO2A IHEIOBC $UNRESOLVED
518 60 PL1TCO2A IHESAFB $UNRESOLVED
51¢c 64 PL1TCO2A AR $UNRESOLVED
520 68 PL1TCO02A [ 730 00 c
524 6C PL1TCO2A B 738 00 B
528 70 PL1TCO2A A 740 00
52¢C T4 PL1TCO2A IHESPRT 748 00 IHESPRT
600 148 PL1TCO2A A . 740 00
608 150 PL1TCO2A IHESPRT 748 00 IHESPRT
60C 154 PL1TCO02A PL1TCO2 00 00 PL1TCO2
614 15¢C PL1TCO2A IHESPRT 748 00 IHESPRT
618 160 PL1TCO2A PL1TCO02 00 00 PL1TCO2
620 168 PL1TCO2A IHESPRT 7u8 00 IHESPRT
624 16C PL1TCO2A PL1TCO02 00 00 PL1TCO2
62C 174 PL1TCO2A IHESPRT 748 00 IHESPRT
630 178 PL1TCO2A PL1TCO2 00 00 PL1TCO2
718 00 IHEMAIN PL1TCO02 00 00 PL1TCO02
728 08 IHENTRY IHESAPC $UNRESOLVED

NUMERICAL MAP AND CROSS-REFERENCE LIST OF LOAD MODULE PL1LOAD

PAGE 0002

PSEUDO REGISTER

VECTOR LOC NAME LENGTH
00 IHEQINV 4
o4 IHEQERR 4
08 IHEQTIC 4
(e} THEQLWF 4
10 IHEQSLA 4
14 THEQLWO 4
18 PL1TCO2B 4
1c PL1TCO2C 4
20 IHEQSPR 4
LENGTH OF PSEUDO REGISTERS 24

Figure LIST-3. Sample LISTLOAD Output - Cross Reference Listing

(Part 1 of 2)
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ALPHABETICAL MAP OF LOAD MODULE PL1LOAD

CONTROL SECTION ENTRY
NAME LMOD LOC LENGTH TYPE NAME LMOD LOC CSECT LOC <CSECT NAME
A 740 04 SD
B 738 04 SD
C 730 04 SD
IHEMAIN 718 04 SD
IHENTRY 720 ocC SD
IHESPRT 748 38 sD
PL1TCO2 00 4B6 SD
PLITCO2A 4B8 260 SD

PAGE 0003

PSEUDO REGISTER
NAME VECTOR LOC LENGTH

IHEQERR ou 4
IHEQINV 00 4
IHEQLWF oc 4
IHEQLWO 14 4
IHEQSLA 10 4
IHEQSPR 20 4
IHEQTIC 08 4
PL1TCO2B 18 4
PL1TCO2C ic 4

ALPHABETICAL CROSS-REFERENCE LIST OF LOAD MODULE PL1LOAD

SYMBOL AT LMOD LOC CSECT LOC IN CSECT IS REFERRED TO BY LMOD LOC CSECT LOC IN CSECT
a 740 00 a 528 70 PLITCO2A
a 780 00 A 600 148 PL1TCO2A
Aa SUNRESOLVED : 51C 64 PL1TCO2A
B 738 00 B 524 6C PL1TCO2A
c 730 00 c 520 68 PLITCO2A
IHEIOBC $UNRESOLVED 514 5¢C PL1TCO2A
IHEIOBT $UNRESOLVED 510 58 PL1TCO22A
IHELDOA $UNRESOLVED 508 50 PLITCO2A
IHELDOB $UNRESOLVED 50C 54 PL1TCO22
IHESADA $UNRESOLVED 4D8 20 PL1TCO2A
IHESADB $UNRESOLVED 4DC 24 PLITCO2A
IHESAFA $UNRESOLVED 4ES 30 PL1TCO2A
IHESAFB $UNRESOLVED 518 60 PLITCO2A
IHESAPC $UNRESOLVED 728 08 IHENTRY
THESPRT 48 00 IHESPRT 52¢C 74 PLITCO2A
IHESPRT 748 00 THESPRT 608 150 PLLTCO2A
IHESPRT 748 ©00 IHESPRT 614 15¢C PL1TCO2A
IHESPRT 748 00 IHESPRT 620 168 PLITCO2A
IHESPRT 748 00 IHESPRT 62¢C 174 PLITCO2A
PL1TCO2 00 00 PL1TCO2 4E0 28 PL1TCO2A
PLITCO2 00 00 PLITCO2 4EY 2C PLiTCO02A
PL1TCO2 00 00 PL1TCO2 4F8 40 PL1TCO2A
PLITCO2 00 00 PL1TCO2 4FC 44 PL1TCO2A
PL1TCO02 00 00 PL1TCO2 500 48 PLITCO2A
PL1TCO2 00 00 PL1TCO02 504 uc PL1TCO2A
PL1TCO2 00 00 PL1TCO2 60C 154 PL1TCO2A
PLITCO2 00 00 PLITCO2 618 160 PL1TCO2A
PLITCO2 00 00 PLITCO2 624 16C PL1TCO2A
PLITCO2 00 00 PL1TCO2 630 178 PLITCO2A
PLITCO2 00 00 PL1TCO2 718 00 IHEMAIN
PLITCO2A 4B8 00 PL1TCO2A 10 10 PLATCO2

**¥*¥*¥%+END OF MAP AND CROSS-REFERENCE LISTING

PAGE 0004

Figure LIST-3. Sample LISTLOAD Output - Cross Reference Listing
(Part 2 of 2)
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OBJECT MODULE LISTING

TXT:
ADDR=000020 ESDID= 0001 TEXT:

TXT:
ADDR=000074 ESDID= 0001 TEXT:

RLD RECORD: R PTR P PTR
0002 0001
0004 0001
0001 0001

TXT:
ADDR=000078 ESDID= 0001 TEXT:

TXT:
ADDR=0000F8 ESDID= 0001 TEXT:

RLD RECORD: R PTR P PTR
0001 0001
0001 0001
0001 0001
TXT:

ADDR=000108 ESDID= 0001 TEXT:

RLD RECORD: R PTR P PTR
0001 0001

END RECORD:
ESD RECORD:
0001 SD(00) EVAL
TXT:
ADDR=000000 ESDID= 0001 TEXT:

ESD RECORD:

ESDID TYPE NAME ADDR
000000

000002ctH 00000028 00000294

000000D8

FLAGS ADDR R PTR P PTR FLAGS ADDR
oc 0000E8 0002 0001 ocC 0000EC
ic 0000F4 0001 0001 e 000020

oc 000028

800000CC 000000C8 800000D0 000000EC 800000DY

00000000 00000000 00000110 00000210

FLAGS ADDR R PTR P PTR FLAGS ADDR
ocC 000074 0001 0001 ocC 000078
ocC 000080 0001 0001 oc 000084
oc 000100

00000266 0000026E

FLAGS ADDR R PTR P PTR FLAGS ADDR
0ocC 000104 0001 0001 oc 000108

LENGTH=000002DE

ID/LTH
000000

47FOF00C 07000000 C5E5C1D3 90ECDOOC 184D98CD F0205040 DOOUS0DO 4O00807FC 40404040

020A0A02 06020C12 0622

ESDID TYPE NAME ADDR ID/LTH
0002 cM(05) EVAL 000000 000018
TXT:
ADDR=000088 ESDID= 0001 TEXT: 40800000
ESD RECORD:
ESDID TYPE NAME ADDR ID/LTH
0003 ER(02) IBCOM# 000000 000000

R PTR
0003
0001

R PTR
0001
0001

R PTR
0001

P PTR
0001
0001

P PTR
0001
0001

P PTR
0001

FLAGS
oc
0c

FLAGS
ocC
oc

FLAGS
o0c

DATE 71.313/15.47.08

ADDR
0000F0
000024

ADDR
00007C
000088

ADDR
00010C

PAGE 0003

SOLV0017

SO0LvV0018

SOLV0019

SOLV0020

SOLV 0021

SOLV0022

SOLV0023

SOLVO0024

SOLV 0025

EVALO0OO1

EVALO0O2
40404040

EVALO0O03

EVALOOO4

EVALOOO5

Figure LIST-4.

Sample LISTOBJ Output
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LISTIDR FOR LOAD MODULE SAMPLE PAGE 0001
CSECT YR/DAY IMASPZAP DATA
SAMP1 71/329 FIX12345
SAMP 2 71/329 LEVELOO3
SAMP4 71/329 PATCHOO01
SAMP 4 71/329 PATCHOO02
SAMP4 71/329 PATCHO003

CSECT TRANSLATOR VR MD YR/DY
SAMP1 360SAS037 21 00 71/329
SAMP2 360SAS037 21 00 71/329
SAMP3 360SAS037 21 00 71/329
SAMP4 360SAS037 21 00 71/329
SAMP5 360SAS037 21 00 71/329
CSECT YR/DAY USER DATA

SAMP1 71/329 CHANGE LEVEL 01

SAMP2 71/329 VERSION 6

SAMP3 71/329 FIX LEVEL 2735

SAMP4 71/329 SORT SUBROUTINE

SAMPS 71/329 CARD SCANNING SUBROUTINE

Figure LIST-5. Sample LISTIDR Output



Examples

Example 1: Listing Several Object Modules

In this example, IMBLIST is used to list all object modules contained in
the data set named OBJMODS, three specific object modules from another
data set called OBJMOD, and finally all object modules in OBJMOD.

//0BJLIST JOB MSGLEVEL=(1,1)
//LISTSTEP EXEC PGM=IMBLIST
//SYSPRINT DD SYSOUT=A
//0BJLIB DD DSN=0BJMODS , DISP=0OLD
//0BJSDS DD DSN=0BJMOD=DISP=0OLD
//SYSIN DD *
LISTOBJ DDN=0BJ SDS,
TITLE=('OBJECT MODULE LISTING OF OBJSDS',20)
LISTOBJ DDN=0BJLIB,MEMBER=(OBJ1,0BJ2,0BJ3),
TITLE=('OBJECT MODULE LISTING OF OBJ1 OBJ2 0BJ3),20)
LISTOBJ DDN=0OBJLIB,

TITLE=('OBJ MOD LISTING OF ALL MODS IN OBJLIB',20)
/%

SYSPRINT DD Statement

defines the message data set. This statement must be included; if
it is omitted, IMBLIST will produce no output.

OBJLIB and OBJSDS DD Statements
define input data.sets that contain object modules.
SYSIN DD Statement

defines the data set in the input stream containing IMBLIST control
statements.

LISTOBJ Control Statement #1

instructs IMBLIST to format the data set defined by the OBJSDS DD
statement, treating them as a single c