Application System/400m™ LY21-0597-2

System Support:
Diagnostic Aids (Volume 1)



“Restricted Materials of IBM”
Licensed Materials — Property of IBM

| Third Edition (August 1990)

| This edition applies to the licensed program Operating System/400, (Program 5728-SS1), Release 3 Modification 0, and to
| all subsequent releases and modifications until otherwise indicated in new editions. Make sure you are using the proper
| edition for the level of the product.

| Order publications through your IBM representative or the IBM branch serving your locality. Publications are not stocked
| at the address given below.

| A form for readers’ comments is provided at the back of this publication. If the form has been removed, you may address
| your comments to:

| 1BM Corporation, Department 245, 3605 North Highway 52 and 37th Street NW, Rochester, MN 55901-9986 USA.

| When you send information to IBM, you grant IBM a non-exclusive right to use or distribute the information in any way it
| believes appropriate without incurring any obligation to you or restricting your use of it.

| ® Copyright International Business Machines Corp., 1988, 1990. All rights reserved.

| Note to US Government users - Documentation related to Restricted Rights - Use, duplication, or disclosure is subject to
| restrictions set forth in GSA ADP Schedule Contract with IBM Corp.

9



“Restricted Materials of IBM”
Licensed Materials — Property of IBM

| Special Notices

| References in this publication to IBM products, programs, or services do not imply that IBM intends to make these avail-
| able in all countries in which IBM operates.

| Any reference to an IBM licensed program or other IBM product in this publication is not intended to state or imply that
| only IBM’s program or other product may be used.

| IBM may have patents or pending patent applications covering subject matter in this document. The furnishing of this
| document does not give you any license to these patents. You can send license inquiries, in writing, to the IBM Director of
| Commercial Relations, IBM Corporation, Purchase, NY 10577.

| The following terms, denoted by an asterisk (*) in this publication, are trademarks of the IBM Corporation in the United
| States and/or other countries:

| Application System/400 AS/400 IBM
| NetView Operating System/400  0S/400
| 400

| This publication could contain technical inaccuracies or typographical errors.

| This publication contains examples of data and reports used in daily business operations. To illustrate them as completely
| as possible, the examples include the names of individuals, companies, brands, and products. All of these names are
| fictitious and any similarity to the names and addresses used by an actual business enterprise is entirely coincidental.

| The drawings and specifications contained herein shall not be reproduced in whole or in part without the written permis-
| sion of IBM.

LY21-0597-2 © Copyright IBM Corp. 1988, 1990



“Restricted Materials of IBM”
Licensed Materials — Property of IBM

iv  Diagnostic Aids LY21-0597-2 © Copyright IBM Corp. 1988, 1990



“Restricted Materials of IBM”
Licensed Materials — Property of IBM

(' About This Manual

| This volume and volume 2 of this major revision makes
| obsolete LY21-0597-1.

The primary purpose of this manual is to provide reference
information about error logs, dumps, traces, and other
service tools and procedures needed to determine, isolate,
and solve programming problems occurring with the
0S/400 and vertical licensed internal code (VLIC), and
other hardware and software failures. Also, information
about problem management, resource and configuration
management, and |IPL phases of the AS/400 is provided.

The information in this manual is primarily intended to help
solve service problems that occur after normal problem
analysis and resolution procedures fail.

This manual may refer to products that are announced but
not currently available, or products that had not been
announced when this manual was printed. IBM makes no
commitment to provide any unannounced products
referred to herein. The final decision to announce any
product is based on IBM’s business and technical judg-
ment.

This manual follows the convention that he means he or
she.

This manual contains examples of displays that are illus-
trated as completely as possible; however, they may vary
from those that you actually use.

References to includes throughout this manual does not
imply that IBM intends to make these available. Contact
your next level of support if more assistance is necessary
for solving the problems that relate to those includes not
shown in this manual or that are not available to you.

Any use of the word microcode or reference to microcode
in this manual is for ease of communication only and is
intended to mean licensed internal code (LIC) on the
AS/400.

The 3422/3430 and 3480/3490 tape units attach to the
AS/400 system through a System/370 type multiplexer
channel operation in block multiplex mode.

The 3422/3430 and 3480/3490 tape unit attachment uses
only the multiplexer channel functions necessary to attach
the 3422/3430 and 3480/3490 tape units.

The System/370 type sequences are specifically for the
3422/3430 and 3480/3490 tape units. Therefore, the attach-
ment of other System/370 devices is not valid.
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Who Should Use This Manual

This manual is intended to be used primarily by program-
ming service representatives, service providers, or those
persons who help solve and diagnose problems, and
submit authorized program analysis reports (APARs) or
licensed internal code trouble reports (LICTRs).

What You Should Know

You should be familiar with the information contained in
the:

System Operations: Operator’s Guide

CL Reference manual

System Concepts manual

Work Management Guide

Key to Service — Software manual (available in the
United States only)

before using this manual. Also, you should know how to
provide fixes for AS/400 licensed internal code and soft-
ware by diagnosing, isolating, reporting, and resolving
problems, making required adjustments, and verifying fixes
using the AS/400 maintenance package.

Throughout this manual, the term AS/400 system applies to
the 9406 System Unit, the 9404 System Unit, and the
AS/400 9402 System Unit.

How This Manual Is Organized

This manual is split in two volumes. This volume has the
following parts:

Part 1.
Part 2.
Part 3.
Part 4.
Part 5.
Part 6.

Problem Management Strategy and Procedures
Resource and Configuration Management
AS/400 Service Tools

AS/400 Logs, Dumps, and Traces

IPL and Install Information

General 0S/400 Information

Part 7. General Licensed Internal Code Information
Part 8. General Internal Mircoprogramming
Instructions (IMPI) Information

e Part9. Appendixes

The second volume contains trace points for the licensed
internal code and the major and minor codes for the VLIC
log (VLOG).

Part 1. Problem Management Strategy and
Procedures

* Chapter 1 contains general information about AS/400
problem management.

* Chapter 2 contains information about the following:



— Problem analysis that includes problem determi-
nation and isolation that takes place when a
problem is first encountered

— Problem resolution that includes repairing, circum-
venting, and reporting the problem once a
problem has been analyzed

Chapter 3 contains internal and external symptoms
needed to isolate and identify problems.

Chapter 4 contains:

— A list of product components and component
descriptions.

— Information needed to isolate and solve problems
by component.

Chapter 5 contains information about diagnostic pro-
cedures to solve other licensed internal code and pro-
gramming problems by loadable code groups.

Chapter 6 contains information about the following:

— Creating and submitting authorized program anal-
ysis reports (APAR) and licensed internal code
trouble reports (LICTR)

— How to write an APAR or LICTR abstract

— APAR or LICTR closing and severity codes

Part 2. Resource and Configuration
Management

Chapter 7 contains general information about man-
aging and configuring system resources.

Chapter 8 contains general information about man-
aging and configuring DASD.

Chapter 9 contains general information about system
upgrades.

Chapter 10 contains information about how to inter-
pret the resource configuration record.

Part 3. AS/400 Service Tools

vi

Chapter 11 contains information about the system’s
problem handling functions. These include:

— Question-and-answer
— Copy Screen Image
— Online problem analysis and resolution

Chapter 12 contains information about System Service
Tools (SST).

Chapter 13 contains information about Dedicated
Service Tools (DST).

Chapter 14 contains information about the following:

— Control panel functions, lights, switches, and dis-
plays
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— How to initial program load (IPL) the system
before and during power-on and for normal and
abnormal shutdowns

| Part 4. AS/400 Logs, Dumps, and Traces

* Chapter 15 describes the job, error, history, and
problem logs.

e Chapter 16 describes how to use and interpret the |OP
dump and main storage dumps.

— Trace intersystem communications function
(TRCICF)

— Trace job information (TRCJOB)

|

I

I

|

| <« Chapter 17 describes how to use and interpret the:
|

|

I

| — Trace vertical licensed internal code (VLIC).

| Part 5. IPL and Install Information

* Chapter 18 explains the IPL phases beginning with the
service processor phase and ending with the VLIC and
0S/400 initialization phase.

* Chapter 19 contains information about how the system
uses a console during all of the different IPLs.

e Chapter 20 describes the install communications
object (ICO) and how to display and print it.

* Chapter 21 describes the start 0S/400 data object
(QWCSCPF) and how to locate and print it. This
chapter also lists the IPL termination codes.

| Part 6. General 0S/400 Information

¢ Chapter 22 describes how to identify a job, objects
that make up a job, and job status.

* Chapter 23 describes how to debug, add breakpoints,
and when to use the 0S/400 Program Debug function.

| ¢ Chapter 24 lists events that are signaled or handled
| by 0S§/400.

* Chapter 25 lists the OS/400 object types and subtypes
used by OS/400.

| < Chapter 26 contains OS/400 trace points.

| Part 7. General Licensed Internal Code
| Information

e Chapter 27 describes tasks and processes and how to
find and identify a task.

e Chapter 28 introduces source/sink.

causes.

|
|
| < Chapter 29 contains VLIC program exceptions and
I
| ¢ Chapter 30 describes the VLIC trace points.

I

¢ Chapter 31 describes the VLIC log (VLOG) entries.
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| Part 8. General Internal Mircoprogramming
| Instructions (IMPI) Information

* Chapter 32 contains information about IMPI registers
and processors.

Chapter 33 contains the supervisor linkage (SVL)
router table.

|

| o
|

| * Chapter 34 describes the machine check log buffer
| (MCLB).

Part 9. Appendixes

* Appendix A contains completion codes for DST, SST,
and 0S/400.

* Appendix B contains a list of AS/400 preassigned
addresses.

* Appendix C describes VLIC and 0S/400 system refer-
ence codes and provides procedures for analyzing and
solving problems by their unit reference code.

* Appendix D contains a list of VLIC exception codes (or
machine and function checks) that appear at the work
station.

| <« Appendix E contains a list of VLIC SRCs and exception
| codes (or machine and function checks) in order by
| their number.

| In the back of this volume is a glossary of terms and

| abbreviations and an index. Use the glossary to find the
meaning of an unfamiliar term or abbreviation. Use the
index to look up a topic and to see on which pages the
topic is covered.

How This Manual Has Changed

Changes since the previous edition of the manual are indi-
cated by a vertical line to the left of the change.

Related Online Information

The following online information is available on the AS/400
system. After pressing the Help key on any menu, you can
press the Help key a second time to see an explanation of
how the online information works, including the index
search function. You can press either the Help key or F1
for help.

Help for Displays
You can press the Help key on any display to see informa-

tion about the display. There are two types of help avail-
able:
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Contextual
Extended

Contextual help explains the field on which the cursor is
positioned when you press the Help key. For example, it
describes the choices available for a prompt. If a system
message appears at the bottom of the display, position the
cursor on the message and press the Help key to see
information about the cause of the message and the appro-
priate action to take.

Extended help explains the purpose of the display.
Extended help appears if you press the Help key when the
cursor is outside the areas for which contextual help is
available, or if you press F2 (Extended help) when you are
looking at the contextual help. Extended help is available
only when you are not using SST, DST, PAR, or other
service functions.

To exit the online information, press F3 (Exit). You return
to the display on which you pressed the Help key.

Index Search

Index search allows you to specify words or phrases that
identify the information that you want to see. To use index
search, press the Help key, then press F11 (Search index).
You can also use index search by entering the Start Index
Search (STRIDXSCH) command on any command line or by
selecting option 2 on the User Support menu.

To access index search for AS/400 languages that have it
available, you must be using source entry utility (SEU) to
edit source statements. When the cursor is in the data
entry area, press Help and the F11 (Search index). To
access index search for Application Development Tools
(ADT) when you are using SEU, make sure you cursor is
not in the data area, press Help, and then F11 (Search
index).

For more information about index search, see page 11-14.

Help for Control Language Commands

To see prompts for parameters for a control language
command, type the command, then press F4 (Prompt)
instead of the Enter key. To see extended help for the
command, type the command and press the Help key. You
can see contextual help for CL commands also.

Online Education

AS/400 online education provides training on a wide
variety of topics. To use the online education, select
option 10 (User support and education) from the main
menu or press F13 (User support) on any system menu to
show the User Support and Education menu. Then select
the option to use online education.

About This Manual Vil



Question-and-Answer Function

The question-and-answer (Q & A) function provides
answers to questions you may have about using the
AS/400 system. To use the Q & A function, press F13
(User support) on any system menu to show the User
Support and Education menu. Then select the option to
use the question-and-answer function. You can also use
the question-and-answer function by entering the Start
Question and Answer (STRQST) command on any
command line. For more information about Q & A, see
page 11-15.

Related Printed Information

The manuals below are listed with their full title and base
order number. When these manuals are referred to in this
manual, a shortened version of the title is used.

To use this manual effectively, you may need to refer to
other publications for more specific information about a
particular topic. For a list of all AS/400 publications, see
the Information Directory, GC21-9678. The directory gives
guidance on how, when, and where to use the online and
printed information. For example, the CL Reference is
listed in the /nformation Directory, GC21-9678. The CL
Reference contains a detailed description about all the CL
commands used in this manual.

See the applicable Analyzing Problems Guide for your
system to begin problem analysis. The Analyzing Prob-
lems Guide directs you to other problem handling tools, as
necessary. The Analyzing Problems Guide helps deter-
mine if the system is operational. If the system is not
operational (for example, it will not power on or will not
perform an initial program load), follow the steps in the
Analyzing Problems Guide to correct the problem. If the
customer has filled out the Prob/lem Summary Form, the
form may assist you in identifying and correcting the
problem.

The following IBM manuals are service related:

* System Support: Analyzing Problems Guide —
AS/400* 9402, SY31-9074,
System Support: Analyzing Problems Guide — 9404,
SY31-9064 and the
System Support: Analyzing Problems Guide — 9406,
SY31-9063

These guides are the starting point for all problems.
Answering applicable questions in these guides send
you to the appropriate place for solving the problem
you are working on. You can use these manuals to
begin:

— Analyzing problems with or without a system ref-
erence code (SRC)

1 Object Code Only (OCO)— IBM Confidential Restricted.
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— Analyzing initial program load (IPL) problems

— Analyzing power problems

— Copy main storage dump from disk to tape or
diskette

— Do a main storage dump

— Perform error recovery procedures for dump prob-
lems

System Support: Processor 1/0 Card Unit Service
Guide — 9406, SY31-9067,

System Support: Unit Reference Code Guide — 9404,
SY31-9062 and the

System Support: Unit Reference Code Guide — 9406,
SY31-9061

These guides point out the initial list of field replace-
able units (FRUs) in the unit reference code (URC). If
you are not familiar with the service libary, it is
recommended that you do not start with these guides
to start solving problems. You can use these guides
to:

— Find a reference code by subsystem

— Find part numbers for a failing FRU

— Determine probable cause percent of failure
— Find a description of a reference code

— Begin problem recovery action

System Support: Service Guide — AS/400* 9402,
SY31-9075,

System Support: Service Guide — 9404, SY31-9051
and the

System Support: Service Guide — 9406, SY31-0683

These guides provide problem isolation procedures
(PIPs) that isolate the final FRUs from the initial FRU
list. You can use these guides to:

— Isolate a problem

— Remove and install FRUs

— Perform disk recovery procedures
— Complete a safety inspection

AS/400 System Support: Diagnostic Aids Addendum,
ZW82-93351

This manual shows some key includes. Contact your
next level of support if more assistance is necessary
for solving the problems that relate to those includes
not shown in this manual or that are not available to
you.

Some other manuals you may want to refer to are:

AS/400, System/36, System/38 Key to
Service — Software, GA21-9992 (available in the United
States only)

This manual describes how the National Service Divi-
sion (NSD) supports software for the AS/400,
System/36, and System/38.

System Operations: Operator’s Guide, SC21-8082
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This guide provides you with information about how to
use the system unit operator display, send and receive
messages, respond to error messages, start and stop
the system, use control devices, work with program
temporary fixes (PTFs) and process and manage jobs
on the system.

System Operations: Systems Management Utilities
User’'s Guide, SC21-8201

This guide provides information about the commands
and functions available when you install the AS/400
System Management Utilities on one or more AS/400
systems in a network. This publication also provides
setup procedures information when planning for and
maintaining a network of Application System/400
systems.

System Concepts, GC21-9802

This manual describes the overall design and use of
the AS/400 system and its operating system. This
manual includes general information about AS/400 fea-
tures such as user interface, object, work, and system
management, data management, database, communi-
cations, environments, Office and PC Support, system
support and recovery, and an overview of the system
architecture.

Programming: Work Management Guide, SC21-8078

This guide provides information about how to create
and change a work management environment. Other
topics include:

— A description of tuning the system

— Collecting performance data including information
on record formats and contents of the data being
collected

— Working with system values to control or change
the overall operation of the system

— A description of how to gather data to determine
who is using the system and what resources are
being used

System Upgrade Guide — 9404, SA21-9919 and System
Upgrade Guide — 9406 (Volume 1), SA21-9906

These guides provide information about adding feature
equipment, memory cards, devices and racks, and
model upgrades.

System Installation and Upgrade Guide — 9406,
SY31-0700

This guide provides help information for the custom-
ized instructions printed for an initial install or a
system upgrade. It also provides instructions to on
how to load and run the System Upgrade Program
(SUP) to get the customized instructions for a system
upgrade.

Device Configuration Guide, SC21-8106

This guide provides information about how to do an
initial configuration and how to change that configura-
tion. This manual also contains conceptual information

LY21-0597-2 © Copyright IBM Corp. 1988, 1990

about device configuration. This manual includes the
following information.

— Configuration terminology (lines, controllers, and
devices)

— Other conceptual configuration information that
helps you understand what configuration is and
how it works on the AS/400 system

— Information on automatic configuration

— Task information needed to do an initial configura-
tion

— Task information needed to change a configuration
to suit the system needs

— Task information needed to do local configuration,
including configuring ASCII devices

— Unique double-byte character set (DBCS) config-
uration information (as a separate appendix)

Licensed Programs and New Release Installation
Guide, SC21-9878

This guide provides the system operator or system
administrator with step-by-step procedures for initial
install, installing licensed programs, and secondary
languages from IBM.

This manual is also for those who already have an
AS/400 system with an installed release and want to
upgrade to a new release.

PC Support: DOS and 0OS/2 Messages and Problem
Analysis Guide, SC21-8093

The PC Support Messages and Problem Analysis Guide
for DOS and 0S/2 provides information about DOS and
0S/2 error messages, recovery, and problem analysis
as they relate to AS/400 PC Support functions. This
manual also contains customer-related service infor-
mation such as how to submit an authorized program
analysis report (APAR) and how to apply a program
temporary fix (PTF).

Programming: Backup and Recovery Guide,
SC21-8079

This manual explains how to replace a failed disk unit
in the system auxiliary storage pool (ASP). It also
explains when an install is needed for checksums that
are active and the load source to replace. It also
includes information about installing and restoring
licensed internal code.

Communications: User’s Guide, SC21-9601
This guide provides:

— Communication information that is common
among the AS/400 communications support func-
tions, such as:

- Setting and changing communications values
- Starting and stopping communications

— Communications configuration information, such
as defining lines, controllers, and devices

— Information on handling communications errors

— Information about defining and using display
station pass-through

— Information about the 3270 remote attachment

— Information about performance
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— Information about X.21 short-hold mode mulitiple
port sharing
— Task information needed to do remote configura-

tion, including information on configuring a remote

SDLC or X.25 communications line

e Communications: Remote Job Entry User’s Guide and
Reference, SC09-1168

The RJE User’s Guide/Reference provides information
about using the Communications Utilities remote job
entry (RJE) to submit jobs to an IBM host processor.
This manual contains information for both the pro-
grammer who is using an RJE system and the user
who is operating a remote job entry session through
the functions of RJE.

* Communications: Communications and Systems Man-
agement User's Guide, SC21-9661

This guide provides information for configuring the
AS/400 system to use remote management support
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(distributed host command feature), change manage-
ment support (distributed systems node executive),
and problem management support (alerts).

Communications: Advanced Peer-to-Peer Networking
User’s Guide, SC21-8188

This guide provides information about the advanced
peer-to-peer networking (APPN) support provided by
the AS/400 system. It describes the APPN concepts,
functions, and features as implemented on the AS/400
system. It provides information for configuring an
APPN network and also presents considerations when
using APPN.

Languages: FORTRAN/400* User's Guide, SC21-9845

This guide provides information about entering and
coding a FORTRAN/400 program, compiling a source
program, performing input/output operations, running
and debugging the program,
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Contents

Part 1. Problem Management Strategy and Procedures

Chapter 1. System Problem Management Overview

Chapter 2. Problem Analysis and Resolution
Procedures . . . .. ... ... ... ...,
Problem Analysis . . . . ... .. ..........
Instructions for Good Problem Analysis
Problem Determination
Problem Isolation . .. .. ... ..........
Problem Isolation Tools
Problem Resolution . . . ... ... .........
Problem Circumvention and Repair
Loading PTFs
Applying PTFs
Removing PTFs
Displaying PTFs
Ordering PTFs . . . . . .. ... .. ... ...
PTF Authorization Considerations
Problem Reporting
Discovery or Rediscovery (New or Existing)
Problem . ... ... ..... ... ...
Required Information . . . ... ... .....
9406 Problem Analysis and Resolution Form
Instructions for Completing the Form . . . . . ..
9404 Problem Analysis and Resolution Form
9402 Problem Analysis and Resolution Form

| Chapter 3. External and Internal Symptoms
| Determining the External Symptom
| Determining the Internal Symptom
HardStops . . . ... ... .. ..........
| Summary of Debug Tips for Hard Stops
Incorrect Output . . . . ... ... ........
| Summary of Debug Tips for Incorrect Output
| Summary of Commands for Debugging Incorrect
| Output
Messages . . .. ... ... .. ... .. ...
Changing the Logging Level . . .. ... ...
Changing a Message Description . . . . .. ..
| Summary of Debug Tips for Messages
| Summary of Commands for Error Messages
Hangs
Loops . . .. ... ..
| Summary of Commands for Debugging Loops
Jobloops ... .... ... ... .......
| Summary of Debug Tips for Job Loops
SystemLoops . .. ...............
| Summary of Debug Tips for System Loops
Waits . . .. ... ..
| Summary of Commands for Debugging Waits
JobWaits . . .. ... . 0oL
| Summary of Debug Tips for Job Waits
SystemWaits . . ... ... L 0L
| Summary of Debug Tips for System Waits
Card Problems . . ... ... .. .........
Communication Problems
Data Integrity Problems

LY21-0597-2 © Copyright IBM Corp. 1988, 1990

1-1

For 1/4-Inch Tape Drive Problems
For 1/2-Inch Tape Drive Problems
IPL Problems . . ... ... ... .........
Operating System Problems
Remote Job Service
Power Problems
Printer Problems
Spool FileDump . . . ... ... .. ......
Summary of Commands for Finding Spooled
Output Files . . ... ... ..........
System Start and Stop Problems . . . .. .. ..
Vertical Licensed Internal Code Problems
Dumps, Logs, and Traces
Work Station Locks
Lock Summary

Chapter 4. Gathering Information for or Solving
Problems by Component . . . . . ... .......
Module Naming Conventions for OS/400 and VLIC
List of Component Descriptions
Advanced DBCS Printer Support
Advanced Function Printing Fonts
PK—AFP Print Command
Advanced Printer Function . . .. ... ... ...
Application Development Tools
Application Programming Tools
BASIC . . . ...
Business Graphics Utility . . . ... ... ... ..
Character Generator Utility
COBOL . . ... . . e
Communications Utilities
Cryptographic Support . . . . ... ... ... ..
CR —Cryptographic Support
C Execution Time Subroutines
Clanguage . ... .................
Data File Utility
DBCS Font
Dictionary . . . . ... .. ... ... . ...
FORTRAN/400 . . . . . ... ... ... ......
Interactive Data Utilities
Knowledge Tool . . . ... ... ..........
Multiple Object Manager
Office Vision/400 . . . . . . .. ... .......
OO0 —-Office Calendar . . .. ..........
OZ — Personal Services and Office
Administration
0S8/400 . . . . . . ...
AL—Alerts in Network Management: . . . . .
AR —Work Station Reliability, Availability, and
Serviceability (RAS) . . . ... ... ... ..
CA —Command Analyzer
CD —Command Definition . . ... ... .. ..
Cl—System/36 Environment Support
CJ—SAA Spool Print (CPI)
CL—Control Language:
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CM —Common Programming Interface
CP—Copy
CU—-CPIC Utility . . ... ... .........
C1—System/36 Environment Cryptographics
DB—Database . ... ..............
DD — Data Description
DF —Device File Definition
DH— Problem Determination Procedures Help
Displays:
DK — Diskette Support
DL—DFU/List:
DM —Data Management:
DP — Problem Determination Procedures User
Interface Displays:
DR — Diskette Repair
DZ —Data File Utility (DFU):
EA —Online Education Enablers:
EB —Online Education Support:
EC — Edit Code:
ED —Contact Database for Electronic Customer
Support:
EE —System/38 Environment:
ES — Service Support Facility:
EX—System/36 Environment
EZ — Operational Assistant
FA — DBCS Compatibility Fonts
FG — Advance Printer Function
FM —File Transfer Access Method
FN —Finance
FO—SAA FORTRAN Run-Time Library
FR—File Restore
GA — Generic Attach 3270 Channel
GC —X.21 Dynamic Facility Registration
GS — AFP Printer Resource Utiljty
HC — PC Support Host Configuration
IA —Technical Information Access
ID—IDDU Data Dictionary Support
IN —Installation Support
JO —Journal
KJ — Kanji
LI— Librarian
LP—Licensed Program Install
MA — Marketing Order Process Application
MH —Message Handler:
MN — Menu Support
MX —$MAINT X.25 Utility
NC — Native Command Definition Objects (CDO)
NM — Network Management Services:
OC — Office Calendar Services:
OD — Office Document/Folder Manager:
OE — Office Editor
OF — Office Services:
OG — Personal Services (Office):
OH —DIA Distribution Services
OJ — Office Save/Restore;:
OK — Distribution Directory Services
OM — Office Adapted Word Processing Function
OP — Office Print Functions
OQ —DIA Session Services:
OR —AS/400 Organizer:
OS —DIA Library Services:
OT — Office Transformations
OW — Office Editor Text Assist
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PD — Problem Determination:
PM — Performance Monitor
PN — Printer Support
PQ—PSF
PR —Program Resolution Monitor
PT—Prompter . . .. ... ... ........
PY —Performance Run-Time Elements
PZ —PTF Management
QA —Questions-and-Answers Support:
QQ —Database Query
QU — AS/400 Query Run-Time:
QX —SAA Query CPI
RC — Recovery:
RM —RM/COBOL Run-Time Library
RU — Reference Code Translate Table (RCTT)
Facility:
RZ — System Resource Management
SC —Service:
SF — Subfile Support
SM — System Service Tools (SST)
SP —Spooling
SQ - Structured Query Language (SQL)
SR —Save/Restore:
SS —Source/Sink Management
SU—Work with Hardware Products
(WRKHDWPRD):
SUPT — Compiler Enhancement Macros
SX —Service Activity Log
SY —Security
SZ —Loadable Code Resource Manager
(LCRM):
TA —Tape Support
TB—Table:
TD —Transform Data
TE—Test/Debug
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Controllers (Feature Numbers 2637, 6041, and
6141)
AJSLCO1 Procedures for the Multiple Function 1/0
Processor
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5-3

5-5

AJSG501 Service Processor Code (SPC) Procedures 5-6

Chapter 6. Creating and Submitting an APAR or
LICTR
Preparing an APAR
Completing an APAR
Creating a Symptom String
Tips, Techniques, and General Rules for Handling an
APAR
Creating an APAR
Defining a Problem
Submitting an APAR
APAR or LICTR Closing Codes
Indicating a Valid APAR or LICTR
Indicating an Invalid APAR or LICTR
Indicating an Unresolved APAR or LICTR (Invalid)
APAR or LICTR Severity Codes
AS/400 VPD, Component ID, and FESN Cross
Reference Table

9
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Chapter 1. System Problem
Management Overview

This chapter provides an overview of how the AS/400*
manages problems. The system’s problem management
functions manage problems on the AS/400. The
management functions automate problem analysis,
problem logging and tracking, problem notification,
problem reporting, and problem correction. Problem
management quickly and accurately manages problems
occurring on the system at the time of failure.

System failures or problems fall into two groups, those
which the:

* System detects and isolates at the time of failure

These errors are presented to you as a system
message if the system is running or displayed in hex
on the control panel as a system reference code
(SRC).

* User detects and notices

These errors are usually symptoms or conditions of
the system, such as, slow throughput or incorrect
output.

Problem management functions are provided for both user
and system detected problems.

User-detected problem management is started when the
user detects a problem that has not been detected by the
system. Online problem analysis guides the user through
a series of displays designed to resolve user problems,
isolate problems to a failing part of the system (or
component) or create a symptom string for reporting the
problems. During the definition of a user detected
problem, guidance is given to ensure that a procedural
error was not made by the user. A procedure is supplied
by system components as the entry points from problem
analysis. Once the problem is isolated to a component,
problem analysis determines which general entry
procedure is called, if any. Problem analysis creates a
symptom string for a program error. The symptom string

LY21-0597-2 @ Copyright IBM Corp. 1988, 1990

is later used by the service support system to determine if
the problem with the program already has a fix available.

System-detected problem management starts with a
machine or program error that is detected by a device
attached to the system. An error notification is reported to
the system using the common input/output (I/0) interface.
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Software components are provided with the input/output
processor (IOP) and with the operating system to support
the input/output (I/0) interface between attached I/O
devices and the operating system. Each input/output
processor includes a component which provides support
related functions such as program debug, code down load,
vital product data (VPD) collection, configuration
management, and data collection. The operating system
components provide the error reporting path, an error log,
a problem analysis and resolution driver, problem analysis
procedures, activation, and configuration services.

The error or problem contains vital product data (VPD) and
configuration information, the reference code and the
name of the associated reference code translate table
(RCTT) for the reporting device, and additional failure
information. The error is recorded in the error log and an
entry is created in the problem log. A message is also
created and sent to the user. From this message, problem
analysis can be performed, information about the problem
collected, and the problem reported to the service support
system for resolution.

The problem log is used to track the problem as it
progresses to resolution. Alerts and alert management
can extend the local problem management into network
problem management. Alerts can be sent from problem
analysis. The alert capabilities are flexible and allow
various options for participating in network problem
management. For more information about alerts, see
“Work with Alerts” on page 11-16.

Figure 1-1 on page 1-2 through Figure 1-5 on page 1-6
show the problem management facilities on the AS/400
| system. However, these examples show IBM as the
| service provider. The AS/400 can be a service provider if
| you have the Systems Management Utilities. For more
| information about these utilities, see the Systems
| Management Utilities User’s Guide.
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Figure 1-1. Resolving General System Problems
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Figure 1-2. Resolving Hardware System Problems

The problem log manager provides the entry point for
problem management on the system, guiding the user to
the next step of the problem resolution that is to be

C
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completed.
added to a problem

Chapter 1.

System Problem Management Overview

It also provides online tracking, and data is

record for each problem as it

progresses to resolution.
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Figure 1-3. Management of Problems Overview
Alerts can be sent from problem analysis. They are much problem analysis data that is available about the
important for managing a network. Alerts notify a network problem. For more information about alerts, see “Work

of an actual or impending loss of available resource and as with Alerts” on page 11-16.
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Figure 1-4. System Problem Management
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Figure 1-5. System Problem Reporting to the Service Support System
Figure 1-6 on page 1-7 shows how a problem is managed

by the system’s problem log. For more information about
problem logs, see page 15-10.
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Figure 1-6. Problem Management and Log Overview
Figure 1-7 on page 1-8 shows the AS/400 programming

service process from the time a defect is found until the
problem is solved.
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Figure 1-7. Programming Service Process

Problem analysis and resolution is used to prepare
problems for reporting either through voice or Electronic
Customer Support (ECS) to the service support system.
Figure 1-8 shows an overview of ECS.

ECS allows you to access question-and-answer databases,
exchange files between AS/400 and other locations,
request IBM product information, and exchange technical
information. You can provide fast hardware service by
placing a service call electronically to order licensed
internal code PTFs. For automated software support, ECS
provides for online PTF distribution and problem

| management through the problem log entries. For more

| information about ECS, see the Key to Service — Software

| manual.

| Copy screen image is also a function of ECS. For more
| information about copy screen image, see page 11-19.
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Figure 1-8. Electronic Customer Support Overview

For more information about using online problem analysis
and system support facilities and functions in determining,
isolating, preventing, repairing, and reporting problems,
see “Online Problem Analysis and Resolution” on

page 11-7.
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Chapter 2. Problem Analysis and
Resolution Procedures

Chapter 1 provides information about how problems are
managed on the AS/400 system. This chapter describes
what procedures you should follow to analyze and solve
problems with the AS/400 operating system, licensed
internal code, and programs. All problems are primarily
handled by using the following procedures:

* Problem analysis, see page 2-1

— Problem determination, see page 2-2
— Problem isolation, see page 2-2
- Internal and external symptoms, see
Chapter 3

* Problem resolution, see page 2-3

C -

| You can use the Problem Anaylsis and Resolution Form at
| the back of this chapter as a check list to identify problems
| and a history file to track and record problems and their

| resolutions.

Problem circumvention and repair, see page 2-3
Problem reporting, see page 2-6

Problem Analysis

C

Problem analysis consists of the following:
* Problem determination

This is the process by which one identifies if a problem
is caused by a machine or program error. For more
information about problem determination, see page
2-2.

* Problem isolation

This is the process by which one identifies the source
of the problem (defect) in the system. For more
information about problem isolation, see page 2-2.

Before doing any problem analysis, customers should be
familiar with the Operator’s Guide and the service
representative should be familiar with the Analyzing
Problems Guide. You can use online problem analysis if
the system detects a problem while the system is
operating, an SRC appears on the control panel and a
message appears on the display with an asterisk (*) in
front of it. To use problem analysis, place the cursor
under the message and press the F14 key to start problem
analysis. If a user detects a problem or an error occurs
that does not have an SRC, you can start online problem
analysis by entering the Analyze Problems (ANZPRB)
command on any display that has a command line. For

| more information about online problem handling tools, see

| page 11-7 or select the Problem handling tutorial option

| from the User Support menu. For more information about

| messages, see page 3-5.

LY21-0597-2 © Copyright IBM Corp. 1988, 1990

To resolve problems quickly, the customer is encouraged
to do problem determination and isolation. For example,
the customer should find out if the problem is the result of
a programming error and obtain the correct information for
problem resolution before reporting the problem.

When the information needed to solve a problem is not
available at first, the analyzing time for that problem
increases. To perform successful problem analysis, you
may need to assist the customer to do the following:

1. Accurately define the problem and the external
symptom. For more information about external
symptoms of problems, see Chapter 3.

2. Find out if the problem is a new (not a previously
known, or a discovery) problem or an existing (known
or a rediscovery) problem. For more information about
new or existing problems, see page 2-6.

3. Find out the correct information that needs to be
collected to fix the problem from the previous step.
For more information about what information to collect
for:

o
>
o)
B
)
o
(2]
(1)
Q
c
B/
(1)
(7]

¢ An identified external or internal symptom, see
Chapter 3

* A failing component, see Chapter 4

* A problem with a loadable code group (LCG), see
Chapter 5

4. Collect the information.

Note: Steps 3 and 4 are critical to quick problem
resolution and must be performed correctly at
the time of the failure.

5. Find out who is probably responsible for the problem,
and contact the correct person for resolution. If
necessary, submit an APAR. For more information
about submitting an APAR, see Chapter 6.

Verify that the customer problem determination
procedures, steps 1 through 5 above, are done at the time
the customer reports a problem or before beginning
problem analysis. To complete this process, you usually
have to find out (problem isolation) if the problem is new
(not a previously known) or an existing (known) problem.

Note: To save time in analyzing and solving problems,
collect all the error data possible at the time of
failure.

Instructions for Good Problem Analysis: Good
problem analysis is important for intermittent problems;
therefore, you need to know what actions to take and what
information to collect when a failure occurs. The customer
or service representative often does not know what
information is needed or how to obtain correct information
at the time of the failure; however, the customer and
service representative are sometimes the only persons
who can take the corrective actions. If you need to inform
the customer and service representative about how to
recognize the special problem and about what information
to collect, make sure that your communication is

21



()
Q
(&
3
©
o
(8]
o
(S
o
o
<
o

understood. Go into detail and write the instructions down
if necessary. Inform the customer:

* What information you need

* How to pull together that information

* What sequence to use for the diagnostic aids
* Why you need that information

Before you can obtain correct information, the problem and
its external and internal symptoms need to be accurately
defined. Generally, for most problems, you need:

* A display or print of the history log, QHST.

* A display or print of the error log.

* A display or print of the rack configuration.

e A display or print of any QSYSOPR messages.
* The date and time of error or failure.

Use the Problem Analysis and Resolution Form at the back
of this chapter as a check list to help remind you what
things to do or ask for. For specific information about what
information can be used or is needed to solve a problem,
see Chapter 3 and Chapter 4.

Problem Determination

The first step to analyzing or working with a problem
should be problem determination. Simply, problem
determination is the process by which one identifies if a
problem is caused by a machine or program failure. A
user or a system detected error can help identify what
caused the failure. The failure can determine who to call
for help once the problem is determined to be a machine
or program failure.

Some errors and problems are more complex than others;
therefore, some problem determination may include
problem isolation.

Note: Copy screen image is a tool that may be used to
help determine problems. For more information
about copy screen image, see page 11-19.

Problem lIsolation

This step helps the customer or user to identify where in
the system the source of the problem (defect) resides.
Usually, customer problem source identification (PSI) or
isolation is complete when one of the following is identified
as the source of the problem:

* IBM system control programming (operating system)

¢ Other IBM-supplied programming (languages and
utilities)

¢ Customer/user or non-IBM written program

e System operator error

2-2
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* Error in the use of a program

¢ No trouble found

However, the overall objective of more difficult problem
isolation is to use the external symptoms to learn about
the internal symptoms so that you can decide whether the
problem is a discovery or a rediscovery and take the
appropriate action or actions toward resolving the
problem. The method of isolating a problem is different
depending on whether the external symptom is an
incorrect output, a message, a loop, or a wait state. For
more information about discovery and rediscovery (new or
existing) problems, see page 2-6. For more information
about symptoms, see Chapter 3.

First, try to match your problem with a reported problem in
the service support system. Describe your problem with
the same keywords that others would use to describe the
same problem and search the service support system for a
match. Do a symptom search early in the analysis and
more frequently as you learn more about the internal
symptoms. Use multiple search arguments to make sure
that your search is thorough. For more information about
creating a symptom string, see Chapter 6. For more
information about the service support system, see page
11-12.

Another early step that you should take in isolating the
problem to a specific component is to determine how much
of the system appears affected by the problem. This step
often allows you to focus on a small part of the
programming system. For more information about
isolating a problem to its specific component, see

Chapter 4.

When the cause of a problem is above the machine
interface, few jobs are likely to be affected; when the
cause is below the machine interface, many or all jobs are
likely to be affected. Figure 3-4 on page 3-12 shows how
the machine interface relates to the rest of the system
architecture. Notice that OS/400 is above the machine
interface and VLIC is below the machine interface.

Problem Isolation Tools: Table 2-1 on page 2-3 shows
which problem isolation tools are available from the
different system interfaces. For an overview of the AS/400
service tools, see Figure 11-1 on page 11-1. For more
information about SST, DST, and the control panel, see
Chapter 12, through Chapter 14.

Note: If intervention is required when dumping
information to tape or diskette and you are in DST,
see “Intervention Display I/0 Manager Return

Codes” on page 13-18.
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Table 2-1. Problem Isolation Tools

P

Selected
from
Tool the Selected Selected
Described Control from from
Problems Commonly Used Tools on Page Panel SST DST Enter the Command
Common hardware Work with error log 12-3 Y Y PRTERRLOG
Work with licensed internal code 13-6 Y DSPPTF
Display hardware configuration 12-61 Y WRKHDWPRD
Communications Communications trace 12-20 Y E
Pl
Diskette read errors Work with Diskette Data Recovery 12-69 Y 2
Trace Intersystem Communication 17-1 TRCICF 5
Function (ICF) o
Verify communications 11-3 VFYCOM g
Work with alerts 11-16 WRKALR a
(=
Existing Work with problems 11-10 WRKPRB ;
1/0O processor Work with error log 12-3 Y Y PRTERRLOG @
Work with 1/O debug 12-50 Y Y
Licensed internal code Communications trace 12-20 Y
Display/aiter/dump 12-27 Y Y
Main storage dump 16-1 Y
Print stand-alone dump 12-55 Y Y
Program debug (hidden option) 13-22 Y
Trace vertical licensed internal 12-10 Y Y TRCINT
code
Work with error log 12-3 Y Y PRTERRLOG
Work with licensed internal code 13-6 Y DSPPTF
Work with VLIC log 12-46 Y Y PRTINTDTA
Loops, hangs, and waits Main storage dump 16-1 Y
Print stand-alone dump 12-55 Y Y
New Analyze a user-detected problem 11-7 ANZPRB
Operating system Display/alter/dump 12-27 Y Y DMPSYSOBJ
Job information trace 17-7 TRCJOB
Job log 15-5 DSPJOBLOG
Job structure dump or process 16-1 DMPJOB
dump
History log 15-8 DSPLOG QHST
0S/400 program debug 2341 Y ADDTRC
Problem log 15-10 WRKPRB
Storage Main storage dump 16-1 Y
Print stand-alone dump 12-55 Y Y
Rack configuration record 10-1 Y
Work with disk units 12-67 and Y Y
13-8

Note: Chapter 3 provides more information about determining the external and internal symptoms of these problems.

Problem Resolution

The two steps in the problem resolution process discussed

in this section are as follows:

1. Problem circumvention and repair, see page 2-3
2. Problem reporting, see page 2-6

A problem is not resolved until it is fixed. More difficult

problems are not fixed until all of the problem reporting is

done.

LY21-0597-2 © Copyright IBM Corp. 1988, 1990

Problem Circumvention and Repair

Fixes are applied to the system by completely replacing
the defective object. The fix is supplied as a program
temporary fix (PTF) or licensed internal code fix. These
PTFs can resolve problems reported on one or more
(authorized problem analysis reports) APARs or licensed
internal code trouble reports (LICTRs). To submit an
APAR, see Chapter 6.

The PTF process starts after an APAR is opened and a
problem is identified to be with IBM code. The APAR is

Chapter 2. Problem Analysis and Resolution Procedures
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closed when the problem is resolved. When an APAR is
closed, a PTF must be opened to distribute the fixed code.
The PTF is made available through and down loaded from
ECS, the customer’s service support system, or ordered
and shipped directly on diskette or tape.

All PTFs can be loaded and later applied to the system.
They also can be removed and displayed. The
SNDPTFORD command can be used to order PTFs, PTF
packages (preventive fixes), PTF summary data, and
preventive service package (PSP) information. PSP

| contains information about installation problems, highly
| pervasive APARs, and HIPER PTFs (PTFs known to resolve

severe problems).

For more information about receiving and managing PTFs
using electronic customer support and the system support
system, see the Operator’s Guide.

Loading PTFs: There can be up to 2 versions of licensed
internal code on the system. It is the IPL type (A or B) that
denotes which licensed internal code version the system
runs on the next IPL. When PTFs are applied to the
licensed internal code they are applied to the inactive copy
of the licensed internal code. They must be temporarily
applied while the system is IPLed on the A side only. The
IPL type is automatically switched by the system. For
more information about the system switching IPL types,
see the Operator’s Guide.

All PTFs are loaded into the system using the Load
Program Temporary Fix (LODPTF) command. The LODPTF
command loads the new objects from a tape, diskette, or a
save file into the library for the licensed program. The
tape, diskette, or save file contains PTFs, and you have the
option of loading all of them or selecting one or a few of
them.

A PTF must be loaded before it can be applied. As a PTF
is loaded, the proper release and modification level of the
licensed program library is verified. As each PTF is loaded
onto the system, a check is made for prerequisite PTFs. If
the prerequisites are not on the system, the loading of that
PTF is ended. A prerequisite satisfies the check if it is
temporarily applied or removed, permanently applied, or is
being loaded at the same time that its dependency is being
loaded.

Each PTF being loaded also identifies the PTFs it
supersedes and the following considerations apply:

* |If the superseded PTFs are permanently applied, they
are considered to be a part of the base system, the
load is completed, and the new PTF can be applied or
removed.

* If the superseded PTFs are not applied to the system,
the load is completed and the new PTF can be applied
or removed.

* |If the superseded PTFs are temporarily applied and if
SPRPTF(*APYPERM) is specified, the superseded PTFs
are permanently applied automatically before loading
the superseded PTFs. If SPRPTF(*NOAPY) is specified,
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the load of the new PTF stops; however, the
superseded PTFs must first be removed or applied
permanently.

The master programming temporary fix index (MPTFI)
| reflects the status of loaded PTFs. The MPTFI stored in
| each product library tracks the products PTFs. MPTFI
stored in QGPL tracks licensed internal code fixes.

A PTF is not made active at the time it is loaded into a
library. The Apply Program Temporary Fix (APYPTF)
command must be used to make it active.

Applying PTFs: For more information about
automatically loading and/or applying PTFs and packaging
PTFs for sending to another system, see the Operator’s
Guide.

PTFs are applied (made active) by the Apply Program
Temporary Fix (APYPTF) command after the PTF is loaded. )

Licensed internal code fixes are also handled like software
fixes. The operating system recognizes the PTF as being
licensed internal code and passes the PTF to the
link/loader (work with licensed internal code) to apply the
new code to the licensed internal code.

| There are two versions (types A and B) of some licensed

| internal code on the load-source disk device. The IPL type

| (A or B) makes known which licensed internal code level

| your system runs with. )

| To apply licensed internal code PTFs, you must perform an
| IPL type A. Then load and apply the PTFs. When PTFs are
| applied to the licensed internal code, they are applied to

| the inactive copy of the licensed internal code. The

| system automatically switches the IPL type.

Load-Source Disk Unit

— IPL typa A usas J
this licensed

Intarnal code

PTF Temporary ~——— ]
N—
——IPL types B uses
this licensed
Internal code
v

R36B468-0

| Figure 2-1. Applying PTFs to the A or B Side

| To run with the PTFs, you must perform an IPL type B.
| These PTFs can now be made permanent.

PTFs can be applied on the system either permanently or
temporarily. All licensed internal code fixes are first
| applied to the B version of the licensed internal code. An
| IPL type B must be done to apply the PTF permanently. J
| You cannot apply a PTF to the side you performed the IPL
| on. For more information about IPL types, see Chapter 18.
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0S/400 PTFs are not applied until an IPL is performed.
During an attended IPL, the Work with PTFs display
appears. You can use this display to select the PTFs you
want to apply. If a PTF is applied permanently, the
replaced objects are destroyed. If they are applied
temporarily, the replaced object or a copy of the old
version of the object is saved and managed by the service
component of OS/400. Any temporary PTF can be
removed, and the original version of the object can be
restored to the system.

As PTFs are applied, prerequisite checking is performed to
ensure that any PTFs that are prerequisites to the one
being applied are also applied to the system.

Immediate Fixes: To make a PTF active while the system
is running, use the APYPTF command. Licensed internal
code fixes are applied as immediate fixes, but are made

| active after the next IPL. If desired, immediate fixes can

| be identified for a delayed apply. These fixes are applied

| during the next unattended IPL.

Delayed Fixes: Some fixes are made to critical areas of
the system and cannot be applied while the system is
running. These are delayed PTFs and they can only be
applied during an IPL. Only during an attended IPL, a
display is presented to the console operator so that any
delayed PTFs can be applied or temporarily applied fixes
can be removed.

Removing PTFs: Use the Remove Program Temporary
Fix (RMVPTF) command to remove program fixes for a
specified licensed program. The PTF that depends on the
prerequisite must be removed before the prerequisite may
be removed.

When a temporary PTF is removed, the original version of
the objects that were replaced in the PTF are restored to
the library and system.

PTFs can be removed either temporarily or permanently.
When a PTF is to be removed permanently (the PTF objects
are destroyed), it should first be removed temporarily.
When a PTF is removed temporarily, the objects are saved
and the fix can be applied again later. Licensed internal
code fixes can only be permanently removed.

When a temporary PTF is removed, prerequisite checking
is again performed to ensure that the fix being removed is
not a prerequisite to any other applied PTF. If the fix being
removed is found to be a prerequisite, the dependency
must be removed first.

Displaying PTFs: Use the Display Program Temporary
Fix (DSPPTF) command to display program fixes for a
specified program product. This command displays the
status and attributes of PTFs on the system.

To display PTFs for OS/400, use:

DSPPTF LICPGM(5728SS1)

LY21-0597-2 Copyright IBM Corp. 1988, 1990

To display PTFs for licensed internal code, use:
DSPPTF LICPGM(5728999)

Notes:

1. The DSPPTF command displays which version (A or B)
of the licensed internal code the system is currently
operating from.

2. The A or B shown in the Data display on the control
panel indicates which side the next IPL occurs from.

DST may be also used to display licensed internal code
fixes.

Whenever a fix is loaded, applied, or removed temporarily
or permanently to the system, a message is sent to the
history log to record the change.

Note: A copy of the history log and a listing from the
Display Program Temporary Fix (DSPPTF) command
should be submitted with every APAR or LICTR.

T
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For more information about the history log, see page 15-8.

Ordering PTFs: PTFs can be ordered by telephone or by
using ECS. When ordering by phone, specify a shipping
priority. The priorities for shipping a PTF are:

Priority Description

1 The next day, a 3-day turnaround.
2 Within 3 days.

3 Within 1 week.

When using ECS, you can receive a PTF immediately.
When ordering, specify the PTF by name using the
SNDPTFORD command. To determine the PTF number,
submit a search request to the service support system
using the Analyzing Problems (ANZPRB) command.

Preventive Service Planning (PSP). PSP is a repository for
information about the program that runs on the AS/400
system. PTF information, such as: bad PTFs (PEs) and
HIPER PTFs (PTFs known to resolve severe problems)
could be found there. Information about installing the
current release and cumulative tapes could also be found.

To order PSP, use: SNDPTFORD SF98xxx. Replace xxx
with the release number for the information you need.

PTF Summary List: The PTF summary list is a listing of all
the current PTFs available for the AS/400 system. Each
PTF has a brief description for the problem it fixes.

To order a summary list, use: SNDPTFORD SF97xxx.
Replace xxx with the release number for the list you need.

Cumulative PTF Tape (CUM.Tape): The cumulative tape is
a collection of all PTFs released after the base release.

To order cumulative PTF tapes, use: SNDPTFORD SF99xxx.
Replace xxx with the release number needed for the
system.

2-5
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PTF Authorization Considerations

* When reading, loading, applying, and removing PTFs,
the user must have object management authority to
the library affected by the PTF.

* When a PTF tape is created, each object’s
authorization is saved on the tape with the object.
This includes the name of the owning user profile and
any public authorizations to the object. Private
authorizations (rights of use granted to particular user
profiles) are not saved.

* When a PTF is loaded, the owner of each object is
located on the system and given ownership of the PTF
object. If the owner of an object is not found,
ownership is given to QSECOFR (the security officer
user profile). Private authorizations to the PTF object
are not granted.

* When the PTF is applied, each PTF object is granted
the same private authorizations as the object it
replaces. If the PTF object does not replace an object,
no private authorizations are granted.

* When a PTF is removed, each object replacing a PTF
object is granted the same private authorizations as
the PTF object. This ensures that changes to private
authorizations granted or revoked while the PTF was
applied remain in effect.

For more information about any PTFs, see the Operator’s
Guide.

Problem Reporting

Often, there is a series of internal symptoms and the first
symptom you find may be several symptoms away from
the cause of the problem. Your objective, of course, is to
find the cause. However, with many problems, it is difficult
to find out whether you are looking at the cause or just an
internal symptom. You might find an APAR in the service
support system that seems to describe your problem
exactly, and you may find out later that what you were
looking at was only an internal symptom and that it was
some distance away from the actual cause of the problem.
Therefore, it is important that you learn as much as
possible concerning the internal symptoms before deciding
that a reported problem is the same as the one you are
solving. For more information about internal and external
symptoms, see Chapter 3.

The correct action to take depends on if you can match the
internal symptoms of your problem with the internal
symptoms of a reported problem or symptoms that are in
the service support system.

Discovery or Rediscovery (New or Existing)

Problem: A discovery is a new programming error that
has not yet been reported by an Authorized Programming
Analysis Report (APAR) or a licensed internal code error
that has not yet been reported by a Licensed Internal Code
Trouble Report (LICTR). LICTRs are to be used to report
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suspected licensed internal code defects in VLIC. APARs
and LICTRs are submitted to obtain a fix.

A rediscovery is an existing error that has been (or is
being) reported by an APAR. If the customer has not,
search the service support system to find out if the
problem has been reported. APARs and LICTRs are
submitted to obtain a fix similar to or the same as a
problem already solved.

| To solve online new or existing system or user-detected
| problems, see “How to Work with Problems” on
| page 11-10.

Resolving a Discovery (or New Problem): If you cannot
find a reported problem that is the same as the one that
you are working on or if you are trying to report a new
problem, you should do the following.

¢ Learn as much as possible concerning the problem.
e Try to identify the module that is causing the failure.

* Collect enough information to ensure that another
person can identify the problem.

* Report the problem by an APAR using the CRTAPAR
command.

Describe the internal and external symptoms so that the
next person can recognize the problem if it is found. For
more information about internal and external symptoms,
see Chapter 3.

The problem is not solved until a fix is applied. For more
information about any PTF, see “Problem Circumvention
and Repair” on page 2-3.

Resolving a Rediscovery (or Existing Problem):
decide your problem is a rediscovery, use the
programming temporary fix (PTF) that solved the original
APAR. If a fix is not available, one may be requested
through IBM. For more information about any PTFs, see
“Problem Circumvention and Repair” on page 2-3.

If you

Resolving an Unreported Problem: Determine if the
problem is a new or an existing problem; then submit an
APAR or LICTR. Submit an APAR when a problem has
been determined to be an unreported OS/400 programming
error. Submit a LICTR to report unreported licensed
internal code defects in VLIC. The information necessary
to resolve the problem, either directly from the information
or by creating the problem again, must accompany the
APAR or LICTR. For more information about what
information to collect for internal and external symptoms,
see Chapter 4. For more information about creating and
submitting an APAR or LICTR, see Chapter 6.

Required Information: Refer to Chapter 4 for
information needed to diagnose and solve problems for
components of 0S/400, VLIC, and other licensed program
products.

LY21-0597-2 © Copyright IBM Corp. 1988, 1990
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L 9406 Problem Analysis and Resolution Form

Use this form as a check list to help identify problems. Also, use it to track and record problems and their resolutions.

Page 1 of 4
Initial Problem Date _ /[ [/ Who Handled Call
Initial Problem Time __: AM/PM Time Spent On Problem/Call
Contact Information: Branch 0ffice Information: <
Contact Name Branch 0ffice Number >
Phone Number CE's Name A
A1t Phone Number CE's Phone Number ( )- - o
PMR Ref Number A1t Phone Number ( )- - )
Other Contacts (name, phone number, and address): g
1)
a
Account Information: Problem with Machine Type(s): S,
Account Name 2440 1)
Address 3422/3490 @
City, State 9309
Install Date - - 9331 M1 M2
Phone Number ( )- - 9332 200 400 600
Account CE Name 9335 A B
System Serial No. 9336
System Number 9346
Plant Order Number 9347
System Model 9406
Customer Number Other
Release
c PTF Level
SRC History:
Date __ - - Date _ - - Date __ - -
IPL Manual Normal A B IPL Manual Normal A B IPL Manual Normal A B
SRC 11 SRC 11 SRC 11
SRC 12 SRC 12 SRC 12
SRC 13 SRC 13 SRC 13
SRC 14 SRC 14 SRC 14
SRC 15 SRC 15 SRC 15
SRC 16 SRC 16 SRC 16
SRC 17 SRC 17 SRC 17

‘ SRC 18 SRC 18 SRC 18

Error Log Information (MSG ID, SRC, URC, Time, Date):

Other Problem Information:
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Page 2 of 4

Replaced Replacement
9406 Parts Sequence P/N
32 MB (B70) 3109 L
16 MB (B70) 3061
16 MB Main storage 3060
8 MB Main Storage 3055 _
4 MB Main Storage 3054
Processor P/B30 2500 _

g Processor P/B40 2501

Pl Processor P/B50 2502 __

=8 Processor P/B60 2503

Bl Service Processor 1 2504

[T Service Processor 2 2505

b Bus Adapter 2506

9l Processor P/B30 2510
Processor P/B40 2511 _

5 Service Processor 1 2514

8l Processor B70 2518
Service Processor 2 2521
Bus Adapter 2522 _
Tape 1/4 Inch 2601 _
Tape 1/2 Inch 2602
Tape 1/2 Inch 2604

Tape IOP Hardware Decompress 2608
DASD IOP for 9332 or 9335 6110
DASD IOP for 9346 6111
Communications I0P 6130
Communications I0A 6031
Communications 4MB LAN 6034
Communications 16MB LAN 6134
Communications Ethernet 6035
Work Station Controller IOP 6040
Bus Extension Primary 6018
Bus Extension Secondary 6019
Power Supply

PCC Box

Fan Unit

DFCI Term

DFCI Cable

Bus Extension Cable

9406 Cage

5021 Cage

5030 Cage

Control Panel

Cable

Power Sense Cable

Other:

Other Recommendations or Actions Taken:

2-8 Diagnostic Aids LY21-0597-2 © Copyright IBM Corp. 1988, 1990



“Restricted Materials of IBM”
Licensed Materials — Property of IBM

Page 3 of 4
‘ System Configuration: Model S/N Date __ - -
9406 Bus 0 9406 Bus 1 9406 Bus 2 6110
1 1 7 Addr Device
2 2 8
3 3 9
4 4 10
5 5 11
6 6 12
7 1 6019 1 6019 E
8 2 2 2
9 3 3
10 4 4 -
11 5 5 6110 o
12 6 6 Addr Device 8
13 7 7 =
14% 8 8 =
1 6019 9 9 °
2 10 10 7
‘ 3 11 11
4 12 12
5 1 6019 1 6019
6 2 2
7 3 3
8 4 4 6110
9 5 5 Addr Device
10 6 6
11 7 7
12 8 8
1 6019 9 9
2 10 10
y 3 11 11
4 12 12
5 1 6019 1 6019
6 2 2
7 3 3 6110
8 4 4 Addr Device
9 5 5
10 6 6
11 7 7
12 8 8
1 6019 9 9
‘ 2 10 10
3 11 11
4 12 12
5
6 6040 6040 6110
7 Port Device Port Device Addr Device
8 6 6_
9 1 1
10 2 _2__
11 3 3
12 4 4
S 0 5
7 - 7
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Page 4 of 4
System Configuration: Model S/N Date _ - -

Other Recommendations for Problem Resolution:

Apply PTF(s):
Submit an APAR, No or Yes (APAR Number):
See Retain Tip(s):
See Q & A (if available):

Problem Resolution:

)
Q
“
3
T
o
O
o
(S
Q
(s 4
<
o

Instructions for Completing the Form Note: Recommendations for solving problem can be
based on environment, service representative

or customer actions, device emulation and so
on.

* Copy this form and use it as often as you like.

* On page 1 of this form, indicate the machine type

when appropriate. * On page 3, indicate the feature number on the blank

line next to the bus (for example, 3060, 2503, and so

* Circle the IPL type and mode. on).

* Record the symptoms of the problem or any * Put the slot number on the blank line next to the 6110
information you collected that helps identify the and then fill the physical address setting of the device
problem. and the device machine type in the blank lines below

* On the left half of page 2, indicate what is replaced. in the order they are physically labeled.

and the sequence of replacement. * Put the slot number on the blank line next to the 6040

* On the right half of page 2, recommend what should and then fill in the problem device on the port.

be replaced and the sequence of replacement based « On page 4, track your problem and record how the
on SRC, error log, and message information collected. problem is solved.
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9404 Problem Analysis and Resolution Form

Use this form as a check list to help identify problems. Also, use it to track and record problems and their resolutions.

Initial Problem Date _ / [/
Initial Problem Time __ :_ AM/PM
Contact Information:

Contact Name

Phone Number

Alt Phone Number

PMR Ref Number

Other Contacts (name, phone number, and address):

Page 1 of 2
Who Handled Call
Time Spent On Problem/Call

Branch 0ffice Information:
Branch 0ffice Number

CE's Name

CE's Phone Number ( )- -
A1t Phone Number ( )- -

Account Information:
Account Name
Address
City, State
Install Date - -
Phone Number
Account CE Name
System Serial No.
System Number
Plant Order Number
System Model
Customer Number

System Configuration:
(Bus 0)
Slot
Slot
Slot
Slot
Slot
Stot
Slot
Slot
Other

O NS~ WN -

Release

PTF Level

Initial Problem/Reason for Call:

__ Install instructions not complete
__ Defective documentation

__ Not able to IPL to DST

__ ECS not registered

__ ECS not working

__Not able to diagnose problem
__ Intermittent problem
__Not able to fix device
Not able to load code
Defective replacement parts

__ Bus isolation problem __ Other

__ Information only

SRC History:

Date _ - - Date __ - - Date __ - -
IPL Manual Normal A B IPL Manual Normal A B IPL Manual Normal A B
SRC 11 SRC 11 SRC 11

SRC 12 SRC 12 SRC 12

SRC 13 SRC 13 SRC 13

SRC 14 SRC 14 SRC 14

SRC 15 SRC 15 SRC 15

SRC 16 SRC 16 SRC 16

SRC 17 SRC 17 SRC 17

SRC 18 SRC 18 SRC 18

Error Log Information (MSG ID, SRC, URC, Time, Date):

Other Problem Information:

LY21-0597-2 © Copyright IBM Corp. 1988, 1990

Chapter 2. Problem Analysis and Resolution Procedures

R
>
a
B
3
o
(o]
o
Q
e
3
]
V]

2-11



“Restricted Materials of IBM”
Licensed Materials — Property of IBM

Page 2 of 2
Replaced Replacement
9404 Parts Sequence P/N
Battery Power 1101 .
4 MB Main Storage 4104
8 MB Main Storage 3le8 _
4 MB Expansion 4114
Feature Power 5133 _ _
Disk Unit 6100 _
3 Diskette 5.25 Inch 6131 _
Ml Diskette 8 Inch 6132 -~
=8 WSC Twinaxial 6140 _
B Twinaxial adapter _
[T WSC ASCII 6141
bl ASCII 6 Port Adapter o
Wl ASCII 12 Port Adapter 6142
w Communications 3 Line 6156 _
Pl X21 Adapter 6151 _
Bl 232 Adapter 6152 _ _
V35 Adapter 6153 _
Token-Ring 6160 _
Token-Ring 2636 _
Ethernet 2625 __ _
Tape Utility 6346 _
Multifunction I/0 Processor 2507
IMPI Processor 2508
IMPI Processor 2509
IMPI Processor 2515 _
IMPI Processor 2516 _
IMPI Processor 2551 _
Diskette Adapter 2517
Tape Controller 1/2 Inch 9348 _
Tape Controller 2647
Power Supply o
Fan Unit

Control Panel

Cable Assembly

Expansion Unit Planar Board
System Unit Planar Board
Terminator Plug

Other:

Other Recommendations or Actions Taken:

Other Recommendations for Problem Resolution:

Apply PTF(s):
Submit an APAR, No or Yes (APAR Number):
See Retain Tip(s):
See Q & A (if available):

Problem Resolution:
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9402 Problem Analysis and Resolution Form

Use this form as a check list to help identify problems. Also, use it to track and record problems and their resolutions.

Initial Problem Date /

Initial Problem Time ___:::: AM/PM

Contact Information:
Contact Name

Phone Number

A1t Phone Number

PMR Ref Number

Other Contacts (name, phone number, and address):

Page 1 of 2
Who Handled Call
Time Spent On Problem/Call

Branch O0ffice Information:

Account Information:
Account Name

Address

City, State

Install Date -

Phone Number  )- -

Account CE Name

System Serial No.

System Number

Plant Order Number

System Model

Customer Number

Release

PTF Level

Initial Problem/Reason for Call:
__Install instructions not complete
Defective documentation
__Not able to IPL to DST
__ ECS not registered
ECS not working

Branch O0ffice Number ;E

CE's Name o)

CE's Phone Number ( )- - -

A1t Phone Number ( )- - 3

o

L

o

System Configuration: s

(Bus 0) o

Slot 1 9
Slot 2
Slot 3
Slot 4
Slot 5

__Not able to diagnose problem

__ Intermittent problem

__Not able to fix device

__Not able to load code
Defective replacement parts

__Bus isolation problem __ Other

__ Information only

SRC History:

Date _ - - Date _ - - Date __ - -
IPL Manual Normal A B IPL Manual Normal A B IPL Manual Normal A B
SRC 11 SRC 11 SRC 11

SRC 12 SRC 12 SRC 12

SRC 13 SRC 13 SRC 13

SRC 14 SRC 14 SRC 14

SRC 15 SRC 15 SRC 15

SRC 16 SRC 16 SRC 16

SRC 17 SRC 17 SRC 17

SRC 18 SRC 18 SRC 18

Error Log Information (MSG ID, SRC, URC, Time, Date):

Other Problem Information:
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Page 2 of 2
Replaced Replacement
9402 Parts Sequence P/N
4 MB Main Storage 4104 _
4 MB Expansion 4114
Disk Unit 6102 _
Diskette Unit 6133

Multifunction I/0 Processor 2637
Multifunction I/0 Processor 2638

3 Multifunction I/0 Processor 2642 _
Pl Multifunction I/0 Processor 2643 _
=8l WSC Twinaxial 6140 _
-8 Twinaxial Adapter o
Tl WSC ASCII 6141 _
pgll ASCII 6 Port Adapter o
(Wl ASCII 12 Port Adapter 6142 _
> Communications 3 Line 6156 __
P8l %21 Adapter 6151 __
BN 232 Adapter 6152 _ _
V35 Adapter 6153 _ _ __
Ethernet 2625 _
Token-Ring 2636 _
Tape Unit 1/4 Inch 6341 _
Tape Unit 1/4 Inch 6342
IMPI Processor C04 2558
IMPI Processor CO6 2562 _
Tape Controller 1/2 Inch 9348 _
Tape Controller 2647
Diskette Adapter 2646
Battery Power 1102

Power Supply

DASD Fan Unit

Control Panel

Cable Assembly

Cable Assembly

Twinaxial Plate 2 Connector
ASCII Plate 6 Connector
Feature Cage Planar Board
SCSI Terminator

Other:

Other Recommendations or Actions Taken:

Other Recommendations for Problem Resolution:

Apply PTF(s):
Submit an APAR, No or Yes (APAR Number):
See Retain Tip(s):
See Q & A (if available):

Problem Resolution:
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| Chapter 3. External and Internal
| Symptoms

A problem always has an external symptom; however, a
problem may not always have an internal symptom.
Sometimes the symptom is the problem. An external
symptom is the problem when the external symptom
cannot be isolated to a specific internal symptom. An
internal symptom is the problem when the internal
symptom cannot be isolated to the actual cause of the
problem.

Whatever the case, the first objective of problem isolation
is to accurately define the external symptoms. To do this,
verify that the initial problem analysis procedures were
performed correctly. (To review the procedures for
problem analysis, see “Problem Analysis” on page 2-1.)
As an example, when the system (or part of the system)
stops operating, the problem is sometimes described as a
hang when the program is either in a wait or a loop. It is
important that you know which because the diagnostic
method needed by a loop is different from that for a wait.

The second objective of problem isolation is to find one or
more internal symptoms. While there are only a few
external symptoms (wrong output, message, wait, and
loop), each external symptom can be caused by any
number of internal symptoms. Each internal symptom has
a special diagnostic plan that needs different information.

You must find at least one internal symptom to find out
whether the problem is a discovery (new) or a rediscovery
(existing). For more information about discovery and
rediscovery (new and existing) problems, see page 2-6.

Note: As you learn more concerning the internal
symptoms, you may change to a different plan, and
you may need to get more information. The
remaining chapters of this manual describe the
tools and methods to enable you to find out the
correct internal symptom.

| Determining the External Symptom
| Table 3-1 on page 3-2 and Table 3-2 on page 3-2 shows

| the conditions or attributes of the system that can be used
| to determine some of the external symptom.

LY21-0597-2 © Copyright IBM Corp. 1988, 1990

| Determining the Internal Symptom

This section describes how to find the internal symptom
and obtain the correct information necessary to support
the problem or internal symptom.

Table 3-3 on page 3-3 shows (by symptom or problem) the
recommended information needed to diagnose and solve a
problem. If you cannot solve the problem, then collect and
submit this information with an APAR or LICTR. This
information is normally available at the time of the failure.

Besides the failure information you may be asked to ‘
provide other information, such as an 0S/400 or VLIC link

map. A link map is a printout equating VLIC program

names to their virtual addresses. See Chapter 6 about

creating a symptom string and what information to submit

with an APAR or LICTR.

See the following external symptoms for more detailed
information about what information needs to be collected
to help determine the internal symptom or isolate a

| problem to a specific cause:

¢ Hard stops, see page 34
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¢ Incorrect output, see page 3-4

* Messages, see page 3-5

* Hangs, see page 3-8

* Loops, see page 3-8

* Waits, see page 3-11

¢ Card problems, see page 3-14

¢ Communication problems, see page 3-14
* Data integrity problems, see page 3-14

* Defective diskette or tape, see page 3-14

— Also, included are 1/4- and 1/2-inch tape drive
problems.

| < IPL problems, see page 3-15
| ¢ Operating system problems, see page 3-16
* Power failures and problems, see page 3-16
¢ Printer problems, see page 3-16
¢ System start and stop problems, see page 3-18

¢ Vertical licensed internal code problems, see page
3-18

| ¢ Work station locks, see page 3-19

3-1
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Table 3-1. Indicators of External Symptoms (Part 1 of 2)

Hard Stops

Incorrect Output

Job Loops

Job Waits

The system attention light is On

and an SRC is shown in the Data

display on the control panel.

Work stations are input inhibited
and cannot be signed on.

Dedicated service tools (DST) is
not available and function 21 on
the control panel does not work.

To determine the internal symptom,
see page 3-4.

Svmptoms

The system continues to run.

The job completes normally
(the wrong output is found
later).

The problem usually has to be
created again under controlled
conditions before good
problem determination can be
performed.

The wrong data was obtained.

Something happened that
should not have happened.

Something did not happen that
should have happened.

To determine the internal
symptom, see page 3-4.

The processor active light is
on all (or almost all) the time.

The system attention light is
usually off.

System performance is
degraded.

The Display Job (DSPJOB)
command shows the job as
active.

Actions that are normally
associated with the job stop
or do not appear

The job does not end in its
expected time frame.

Other jobs continue to run, but
their performance may be very
poor or nothing is completed.

To determine the internal
symptom, see page 3-8.

The processor light is almost
always off.

The system attention light is off.
System performance improves.

Displaying the job shows it as
active.

Job activity ceases or nothing is
completed.

Action associated with one or
more job stops.

The Work with Active Jobs
{(WRKACTJOB) command shows
that the job has a status of
DEQW, EVTW, LCKW, MSGW,
DSPW, PRTW, CMNW, TAPW,
DKTW, BSCW, MXDW, EOFW,
DLYW, or TIMW.

Requesting the Display job locks
option on the Display Job menu
shows lists of locks that are
held by the job and a list of the
remaining lock requests for the
job.

The Work with Object Locks
(WRKOBJLCK) command can be
used to find out which jobs hold
locks on an object.

The performance of other jobs
may appear normal or even
better than normal.

To determine the internal symptom,
see page 3-11.

Table 3-2. Indicators of External Symptoms (Part 2 of 2)

System Loops

System Waits

Card Problems

Power Problems

The processor active light is on
all (or almost all) of the time.

The system attention light is off.

All action stops (printers, work
stations, and so on).

To determine the internal symptom,
see page 3-8.

The processor active light is
off all (or almost all) of the
time.

The system attention light is
off.

System activity ceases or
nothing is completed.

All action stops (printer, work
station, and so on).

To determine the internal
symptom, see page 3-11

Noise on the communication
line.

Logic card failures.
Power failures or problems.

No insulation coating on the
signal lines between the card
edge tabs.

An open fault on the system
1/0 bus.

Bus type SRCs appear on the
control panel.

On the 9406, SRC 11 0000
EEEE for an IPL failure and
SRC 11 0000 000C for
undervoltage appear.

To determine the internal
symptom, see page 3-14.

Power supply fails when the
system is operating.

Common SRCs 11 0000 0000B
and 11 0000 000C or occasional
SRCs 11 0000 000A, 11 0000
000E, and 11 0000 0001 appear
with a 9406 power supply failure.

System is not useable or has
limited useability.

No SRC appears with a 5030
Card unit.

SRC 11 B100 D001 appears when
a failure occurs during run time.

SRC 11 B100 1020 appears when
a failure occurs during IPL.

To determine the internal symptom,
see page 3-16.

3-2
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Table 3-3. An Overview of the Information to Collect for Failures (by Symptom or Problem)

-~

Com- Incor-
muni- rect Job System Job System Mes- Hard
Information to Collect cations Output Waits Waits Loops Loops sages Stops 0S/400 VLIC
Communications trace X X X X X X
(page 12-20)
Display/alter/dump X X X X X X X X
(page 12-27)
| Error log (page 12-3) X X X X X X
Job information trace X X X X
(page 17-7)
Job log (see note) (page X X X X X X X X X
15-5)
| History log (page 15-8) X X X X
Information from the X X X
control panel, such as:
* (0S/400 and VLIC
‘ SRCs (page
Appendix C), 0
¢ Display registers <
(page Chapter 32), 3
and Er
* MCLB (page 34-1) o
| Message log (page 3-5) X X X X =
Main storage dump X X X X
(page 16-1)
0S/400 program debug X X X X
(page 23-1)
L Print stand-alone dump X X X X
(page 12-55)
| Problem log (page 15-10) X X X
Process storage or job X X X X X
structure dump (page
16-1)
| PTF listing (page 13-6) X X X X X X X X
Sufficient information to X X X X X X X X X X
create the failure again
Trace vertical licensed X X X X X
‘ internal code (page
12-10)
VLOG entries (page X X X X X X X X X
12-46)
Work with 1/0 debug X X X X X
utility (page 12-50)
| Notes:
1. The job log is recommended for all types of failures; but, if the logging Ievel is too low, only high-level messages are logged. The
message logged may not support the problem. For more information about changing log levels, see page 3-8.
2. If intervention is required when dumping information to tape or diskette and you are in DST, see “Intervention Display I/O Manager
Return Codes” on page 13-18.
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Hard Stops

See Table 3-2 on page 3-2 to see how hard stops are
indicated on the system.

For

hard stops, it may be beneficial to diagnose the

problem before initiating a main storage dump. The
following functions are available for these situations:

Control

Panel

Function Use

21 This function starts DST on the machine
default console terminal (first locally attached
work station on bus zero).

22 This function automatically stops the
processor and dumps the main storage
contents to DASD.

50 This function stops the CPU.

51 CPU status, base register zero, and current

task dispatching element (TDE) are displayed.

Information that is needed or the actions to be taken are
as follows:

3-4

With the Keylock switch in the Manual position, use
the Select key to select function 11 and press the
Enter key. Write down the numbers shown on the
control panel for functions 11 through 18 and 20 until
20 'FFFF ' on the 9406 System Unit and 9404 System
Unit and ‘20  FF’ on the AS/400 9402 System Unit is
reached.

Note: If you need help with the control panel, see

Chapter 14.

Find the system reference code (SRC) in the Analyzing
Problems Guide, Operator’s Guide and in the Unit
Reference Code Guide and follow the procedures
listed for the particular SRC.

View IMPI base register 0 (B0) using the functions 50
through 52 on the control panel. For more information
about these control functions, see Chapter 14.

If instructed by the Analyzing Problems Guide,
Operator’s Guide, or Unit Reference Code Guide and if
a main storage dump was taken and the print
stand-alone dump function has been started, then
display main storage and go to the current task
dispatching element (TDE) which is taken from the
registers display. Look at the machine check log
buffer (MCLB), the current TDE and its associated
call/return elements (CREs). This combination of data
should lead to the failure. For more information about
machine check log buffer (MCLB), see page 34-1.

When the listing is printed, look at the TDE to see the
failing task’s name. Look down the CREs and note the
exceptions listed for the different modules. The
bottom CRE (status = 6400) is usually the problem.
Check for an exception in this CRE (listed at the top of
its section), note the module name and offset on the
right hand side of the display. (For an example, see
“Print Stand-Alone Dump Task Summary” on

Diagnostic Aids
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page 12-59.) Most of this data has been formatted out
on the listing created for you. Contact your next level
of support to get more help in explaining the data.

There may be cases where the TDE does not show
much of anything, then check the listing of the MCLB
against the description given. For more information
about machine check log buffer (MCLB), see page
34-1. Look for offsets 82 and 86. Offsets 82 and 86 tell
what caused the machine to put up the failure.

Contact your next level of support to get more help in
explaining the data.

Check for VLIC logs after you have started the IPL;
then dump them for analysis. For more information
about the VLIC log, see “Work with Vertical Licensed
Internal Code (VLIC) Log” on page 12-46. Contact
your next level of support to get more help in
explaining the contents.

Finally, you may need to take a main storage dump to
gather information. For more information about main
storage dumps, see page 16-1.

If intervention is required when dumping
information to tape or diskette and you are in DST,
see “Intervention Display I/0 Manager Return
Codes” on page 13-18.

| Summary of Debug Tips for Hard Stops:

Obtain the SRC from the control panel.

See the applicable Analyzing Problems Guide for the
SRC.

Select function 22 from the control panel to perform a
main storage dump.

Perform an IPL.
Print the print stand-alone dump using DST.
Display/alter/dump for the CRE or MCLB.

Enter the PRTINTDTA command using DST or SST to
obtain the VLOG entries.

Enter the TRCINT command using DST or SST to trace
the licensed internal code.

Enter the PRTERRLOG command using DST or SST to
obtain the error log.

Incorrect Output

In most cases, this problem or symptom points to a failing
program or component. See Table 3-2 on page 3-2 to see
how incorrect output is indicated on the system.

Actions to be taken are as follows:

Verify that the input data is valid and in the correct
format. Manually verify the data if it is from a work
station; dump it to the printer if it resides in the
database.

Use the Trace Job (TRCJOB) command to determine
the module flow. Compare the module flow against
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the program listings (as made available and provided
by IBM) to verify that the flow is correct. If the
problem is not an OS/400 problem, refer to “Vertical
Licensed Internal Code Problems” on page 3-18.

* Check the job log using the Display Job (DSPJOB) or
Display Job Log (DSPJOBLOG) command for any error
messages.

C

¢ Check the QSYSOPR message queue using the Display
Message (DSPMSG) command with QSYSOPR
specified with the MSGQ parameter for any related
messages.

* Check the job log for the arbiter process (QSYSARB)
for error messages. Use the Display Job Log
(DSPJOBLOG) command.

* Check the history log. Use the Display Log (DSPLOG)
command for any related messages.

For customer programs only, check the job trace using
the Trace Job (TRCJOB) command or the program
trace using the Start Debug (STRDBG) or Add Trace
(ADDTRC) commands.

Use the Enter Debug (ENTDBG) command or the
0S/400 Program Debug function to set breakpoints in
the customer’s program and observe the data at each
breakpoint until you have isolated the customer
instruction where the data goes from good to bad.
Verify that the customer instructions are correct. For
more information about the OS/400 Program Debug
function, see page 23-1.

Use VLIC trace to capture data. For more information
about trace vertical licensed internal code, see page
12-10.

¢ Check the VLIC logs for the time of the failure, then
dump them to a printer for analysis. For more
information about VLIC logs, see page 12-46 and
Chapter 31. Contact your next level of support to get
more help in explaining the log’s data.

Collect or use the following information to help diagnose
problems:

C

¢ A printing of the job log, which shows all messages
that were displayed or printed.

¢ |f any unusual messages appeared in the job log,
obtain a printing of the history or problem log for the
time in question.

| Note: If intervention is required when dumping

| information to tape or diskette and you are in DST,
| see “Intervention Display I/0 Manager Return

| Codes” on page 13-18.

| Summary of Debug Tips for Incorrect Output:
| + DSPJOB

| < DSPMSG QSYSOPR
| e+ DSPJOBLOG

| ¢ DSPLOG QHST

| « TRCJOB

LY21-0597-2 © Copyright I(BM Corp. 1988, 1990

* ADDTRC (program debug)

¢ Enter the TRCINT command using DST or SST to trace

¢ Enter the PRTINTDTA command using DST or SST to
obtain the VLOG entries

|
|
| the licensed internal code
|
|

| Summary of Commands for Debugging Incorrect

| Output:
| Command Description
| ADDBKP Add Breakpoints
| ADDPGM Add Program
| ADDTRC Add Trace
| CHGDBG Change Debug
| CHGHLLPTR Change High Level Language Pointer
| CHGPGMVAR Change Program Variable
CHGPTR Change Pointer
CHGSYSLIBL Change System Library List
CLRTRCDTA Clear Trace Data "
CPYF *PRINT Copy Print File <
DMPOBJ Dump Object =
DSPBKP Display Breakpoint +
DSPCMD Display Command =
| DSPDBG Display Debug 7]
| DSPDTAARA Display Data Area
DSPJOB Display Job
DSPOBJD Display Object Description
| DSPPFM Display Physical File Member
DSPPGMVAR Display Program Variable
DSPTRCDTA Display Trace Data
ENDDBG End Debug
RMVBKP Remove Breakpoint
RMVPGM Remove Program
RMVTRC Remove Trace
RSMBKP Resume Breakpoint
STRDBG Start Debug
WRKJOB Work with Job
Messages

A message does much of the problem isolation for you.
When the system detects an error, the result is usually a
message that describes the problem and the actions that
should be taken to solve it. Many times you have the
module name and instruction number where the error was
detected, and that is usually a good internal symptom for a
search through the service support system. The message
help text for AS/400 messages provides key information for
many problems.

There are several types of messages and several levels of
severity that are associated with them.

If the error is of low severity and the job continues, an
informational or diagnostic message is displayed or
printed. The customer then notices the problem and can
take action later.

If the job ended because of the error, an escape message
follows the diagnostic messages. Many escape messages
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cause a record of the problem, the problem’s status, and
other information concerning the problem to be
automatically written to the job log. Also, escape
messages may cause dumps to be automatically written to
disk. The escape message also contains special
information concerning the internal symptoms of the
problem.

An error message is shown on the display or in a dump
generated by a job. Many errors are detected by the
system and result in escape messages. Usually, the
system collects information concerning the problem
(including a job structure dump), and writes it to the job,
history, or problem log. For more information about these
logs, see Chapter 15.

The operating system displays failure information as
messages. Each message has a message identifier. The
first three letters of the message identifier indicate the
message category. The following list shows some
message identifiers for failures:

Identifier Description
CPA Messages that need system operator action
CPD Diagnostic messages
CPF Escape, status, or notify messages that the
customer should monitor
CPI Informational messages
| cpz 0S/400 install termination message
MCH Machine interface messages
RPG Report program generator language messages
SYS System/36 environment messages

The remaining four digits indicate the number of the
message. If an error condition occurs, you receive an
error message that briefly identifies the error.

| Messages that begin with CPZ cannot be displayed

| because they are part of the licensed internal code and are
| not contained in an operating system message file. For

| more information about CPZ messages, see page 18-13.

| To display the message number and identifier for each

| message, place the cursor on the message and press the

| Help key. The Additional Message Information display

| appears. For examples of messages that appear in a

| history log, see Figure 15-3 on page 15-9. For an example
| of IPL messages that are contained in this log, see
| Figure 19-1 on page 19-8.

Some problems cause information to be recorded in the
VLIC log. When that occurs, the dump identifier (name),
which is sometimes referred to as the VLIC log ID, is
returned in the message. Use the dump identifier to print
| or retrieve the dump data. For more information about the
| VLIC log, see Chapter 31.

To aid in problem resolution, the AS/400 message handler
identifies the origin and the recipient of the message by

3-6
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program name and instruction number. For machine
interface (MI) exceptions, the message includes the name
or internal address of the licensed internal code module
and the source of the signaling instruction.

The system:

e Automatically creates a symptom search argument for
hardware errors only.

¢ Automatically gathers dump and other information to
be used if the search argument does not result in a
rediscovery match.

Since it is not always possible to automatically gather all
of the information to determine the cause of the problem,
or in those cases where the system cannot detect the
problem (wrong output, loops, waits, and design defects),
the user may select to run problem analysis.

While the system makes an entry in the problem log for
each system-detected problem, it also sends a message to
the QSYSOPR message queue. Messages that are
associated with system-detected problems are marked with
an asterisk (*).

The following is an example of a message display:

Display Messages
RCH3BSAL
*DSPMSG

System:

Program . . . . :
Library . . . 2
Delivery . . . :

QSYSOPR
QsYs

Queue . . . . . ¢
Library . . . :
Severity . . .: 50
Press Enter to continue.
responding.
Line *N failed, recovery stopped.
Line *N failed, recovery stopped.
Line SDLC1 varied on successfully.
Line SDLC2 varied on successfully.
Controller SDLCI contacted on line SDLC1.
Controller SDLC2 contacted on line SDLC2.
Communications device SDLC1 was allocated to subsystem QCMN.
Communications device SDLC2 was allocated to subsystem IVIHE.
Device TAPB1 not ready.
Load failure occurred on device TAPBI.
Device TAPB1 no longer in ready status.
Device ISDHCFB1 no longer communicating.

*HOLD

»

F12=Cancel
F24=More Kkeys

FI=Exit Fll=Remove & message
F13=R all F16=R all except unanswered
* - Program analysis allowed for message.

- J

Figure 3-1. An Example of a Display Messages Display

Press the F24 (More) key to display the F14 (Problem
Analysis) key.

An asterisk is located at the left side of the message to
indicate that there is an associated SRC. To start problem
analysis for any hardware or software errors with an SRC
(errors detected by the system), press the F14 (Problem
Analysis) key with the cursor anywhere on a message that
has an asterisk. After problem analysis ran, the asterisk is
removed and the results are placed in the problem log.
You can use the Work with Problems (WRKPRB) command
or select the Work with problems option from the Problem
Handling menu to get the problem in the problem log.
After the command is entered or the option is selected, the
Select Problem display appears. The following is an
example of the Select Problems display:
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Work with Problems
System:  RCH38SAl
Positionto . . . . . . . Probiem 1D

Type options, press Enter.
4=Delete 5=Display details 6=Print details B=Work with problem
9=Work with alerts 12=Enter notes

Opt Problem ID Status Problem Description

__ 9605046647 ANSWERED Fix request

__ 98050846559 PREPARIED User detected a software problem on a different
__ 9865045633 ANSWERED Fix request

__ 9605045433 OPENED Time limit reached while tyring to call control
__ 9685643638 SENT User detected a software problem on a different
__ 9605643399 SENT User detected a software problem on a different
__ 9605038288 SENT User detected a software problem on a different
__ 9885638211 OPENED Media error found on volume on device .

__ 9605038175 OPENED Media error found on volume on device .

__ 9805036331 ANSWERED Fix request

__ 9605636817 SENT User detected a software problem on a different

More...
F3=Exit F5=Refresh F6=Print list F11=Display dates and times
F12=Cancel  Fl6=Report prepared problems F24=More keys

\. J

Figure 3-2. An Example of a Select Probiem Display

This display allows you to work with problems in the
problem log. For more information about the problem log,
see page 15-10.

If the user detects an error and the error has no SRC (a
problem is not detected by the system), you can enter
Analyze Problem (ANZPRB) command to start problem
analysis. The following is an example of the Analyze a
New Problem display:

e p

Analyze a New Problem
System:  RCH3BSAL
Select one of the following:

Problem Is Occurring on this AS/488 at this Time

1. Job or program problem (application or system)

2. System performance problem

3. Hardware or communications problem
Problem Is Not Occurring on this AS/486 at this Time

4. Problem made & re-I1PL of this AS/488 necessary

5. Problem not on this AS/488 or attached devices

Selection or command
===>

F3=Exit  F4=Prompt F9=Retrieve Fl2=Cance!

- J

Figure 3-3. An Example of an Analyze a New Problem Display

Use this display or the ANZPRB command to start your
questions that build your symptom string used in reporting
the problem. Follow the menus and the problem record
that has the keywords to help you find known problems in
the Service Support System. When this is complete, a
problem log entry is created. The problem can now be
worked from the problem log like a problem that was
detected by the system. For more information about
online problem analysis and resolution, see page 11-7.
Also, see the Operator’s Guide for more information about
sending messages, displaying and receiving messages,
changing message queues, responding to and handling
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error messages, handling a damaged message queue, and
interpreting the Display Messages display.

Actions to be taken are as follows:

* To display the message queue every time a message
is logged, put the queue in Break mode. To put the
queue in Break mode, type: in

CHGMSGQ QSYSOPR * BREAK

Putting the QSYSOPR message queue in Break mode
lets the customer know immediately when the system
detects a problem. The customer may then choose to
analyze the problem or to delay analysis until a later
time. System-detected problems may be analyzed
later by displaying QSYSOPR or using the WRKPRB
command.

* On the display containing the error message, move
the cursor to the command that has failed and press
the Command (Cmd) key to display detailed messages.
This displays the messages that occurred during
command processing. By placing the cursor anywhere
on the message and pressing the Help key, the
Additional Message Information display appears and
contains the message identifier (for example, MCHO601),
the programs that sent and received the message,
their respective instruction numbers, the message
type, the second level text, and any recovery options
that you may have. For solving communications
problems, the Additional Message Information display
may have configuration data.

SswojduwAs

* Read the additional message information about the
error or the description of the corrective action and
take the corrective action.

* Generally, you look at the top few messages for the
statement Function check unmonitored by ..., and
look to see what module is named in the TO PGM field.
Contact your next level of support to get more help in
explaining the problem.

* You can also look in other places for more data.
Display the QSYSOPR message queue and look for any
related messages there.

* Look at the job logs of the job with the failing
command, the subsystem in which the job is running,
and possibly the QSYSARB (arbiter job) log if this is
device related. Use the Display Job Log
(DSPJOBLOG) command here.

* Check the history log (QHST) for the failing time frame.
Use the DSPLOG QHST command.

* Display the output produced by the job to see if any
associated dump data has been taken.

* Some online messages allow you to start problem
analysis for various types of error conditions. These
procedures may help resolve an error that you could
not resolve from the message or the Additional
Message Information display for that error message.
An asterisk is located at the left side of the message
to indicate that there is an associated SRC. Before
pressing the F14 key to start problem analysis,
position the cursor on the message with the asterisk
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and press the Help key. Review the additional
message information for possible recovery actions that
would solve the problem before doing problem
analysis. If their is no recovery actions, press F14
from the additional message information display to
begin isolating the problem. Once problem analysis is
started for a message, F14 is disabled. If problem
analysis needs to be started again, then go to the
problem log to select a problem to analyze using the
WRKPRB command.

Collect or use the following information to help diagnose
problems:

* A copy of the history log for the time in question using
the Display Log (DSPLOG) command.

¢ Any entry made in the VLIC log, using the VLIC log
service function or the Print Internal Data (PRTINTDTA)
command.

Note: If intervention is required when dumping

information to tape or diskette and you are in DST,

Codes” on page 13-18.

|
I
| see “Intervention Display 1/0 Manager Return
I

Changing the Logging Level: You may have to change
the logging level for the job log to ensure that all pertinent
messages are sent to the job log. To change the logging
level, use the Change Job (CHGJOB) command.
Sometimes the second-level message text contains the key
to problem resolution.

The LOG parameter on the CHGJOB command can be used
to change the logging level. This permits the user to vary
| the number of messages logged. To get everything except
| CL programs, set the logging level at four, severity at zero,
| and text to *SECLVL.

Changing a Message Description: If the symptom is an
unmonitored escape message and enough information is
not provided automatically, you can change the DMPLST
parameter in the message description so that more
information is provided for the next time the message
appears. You can specify that:

* Up to 20 specific data fields be dumped
¢ An 0S/400 job structure dump be taken
¢ An internal process dump be taken

To change the DMPLST parameter, use the Add Message

Description (ADDMSGD) command to create the message
description again; then place the new message description
in an override file. See the message help text for:

¢ Creating message descriptions from message
explanations

¢ Describing how to create a modified message

¢ Describing how to override files

3-8 Diagnostic Aids
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Summary of Debug Tips for Messages:
¢ Press the Help key.

e Press the F10 (Additional Data) key to display
messages.

¢ Enter DSPMSG QSYSOPR.

— Press the F14 (Problem Analysis) key

— Enter the TRCINTDTA command using SST or DST
to look at the VLOG entries

— Check the error logs using the PRTERRLOG
command using DST or SST.

¢ Enter DSPJOBLOG.
e Enter DSPLOG QHST.
¢ Enter WRKJOB to look through spooled files.

Summary of Commands for Error Messages:

Command Description

CHGJOB Change Job

CHGMSGQ Change Message Queue

DSPJOB Display Job

DSPJOBLOG Display Job Log

DSPLOG Display Log

DSPMSG Display Messages

DSPMSG QSYSOPR  Display System Operator’s
Messages

Help function key

PAR messages

SIGNOFF LOG(*LIST) Sign Off

SYSREQ System Request

WRKACTJOB Work with Active Jobs

WRKJOB Work with Job

WRKMSGD Work with Message Descriptions

WRKMSGQ Work with Message Queues

WRKSBMJOB Work with Submitted Jobs

WRKSBSJOB Work with Subsystem Jobs

WRKUSRJOB Work with User Jobs

Hangs

A hang is either a wait or a loop, and you have to know
which it is. Waits and loops are diagnosed differently and
it may be difficult later to find out which type of failure
occurred. Frequently, you cannot continue finding the
problem until the failure is accurately determined to be a
wait or a loop so that the correct procedures can be
followed.

Note: If intervention is required when dumping
information to tape or diskette and you are in DST,
see “Intervention Display I/O Manager Return
Codes” on page 13-18.

Loops

Two kinds of loops are as follows:

¢ Job, see page 3-9
¢ System, see page 3-10
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Loops can be difficult to resolve if the correct information
is not obtained at the time of the failure. Remember that
the system is still running. Usually, the cause of the loop
(not necessarily the cause of the problem) is connected
with one of the instructions being executed in the loop.

When you find that single key instruction, you find one of
two possible causes of the loop. They are as follows:

* The instruction was coded incorrectly. If this is the
case, you have found the cause of the problem.

* The data that the instruction is working on is invalid or
has been damaged. If this is the case, you have only
found an internal symptom of the problem.

The efforts needed to find a key instruction depend on the
size of the loop; some loops are large and can involve
more than one module and many instructions. When that
is the case, finding the key instruction may be very

| difficult. Some problems, like loops, have to be serviced in

| this remote manner. For more information about remote

| job service, see page 11-12.

| Summary of Commands for Debugging Loops:

| Command Description

| CHGJOB Change Job

| DMPJOB Dump Job
DMPOBJ Dump Object
DMPSYSOBJ Dump System Object
DSPACTJOB Display Active Jobs
DSPJOB Display Job
ENDJOB End Job
ENDJOBABN End Job Abnormal

| ENDSRVJOB End Service Job

| STRSRVJOB Start Service Job

| SYSREQ System Request
TRCJOB *END Trace Job
TRCJOB *OFF Trace Job
TRCJOB *ON Trace Job
WRKACTJOB Work with Active Jobs

| WRKJOB Work with Job

Job Loops: A job loop is usually one job using large
amounts of system resource. See Table 3-2 on page 3-2
to see how job loops are indicated on the system.

If the problem is a job loop, do the following to obtain the
internal symptom:

* Use the WRKACTJOB command to see which job is
actually looping. The job that is looping is the one
using most of the CPU resources. Refresh the display
to show the looping job’s statistics.

* Check the invocation stack of the looping job to see
what program is looping. The invocation stack can be
displayed using the option on the WRKACTJOB

1 Object Code Only (OCO)—IBM Confidential Restricted.
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display. The high level statement numbers may aid
you if there is a user program loop.

Check the job message queue if the job is active or
check the job log if the job is ended for messages that
may help explain the problem.

If you know which job it is and you can use another
work station, enter the Start Service Job (STRSRVJOB)
command with the looping job’s name and then enter
the Trace Job (TRCJOB) command. This traces the
programs being called. After the trace has been
running for a short time, use TRCJOB *OFF to turn off
the trace and dump it to an output queue. For more
information about trace job, see page 17-7. Contact
your next level of support to get more help in
explaining the trace data.

If you know which job it is and you can use another
work station, enter the STRSRVJOB command with the
looping job’s name and then enter the Dump Job
(DMPJOB) command to dump all of the job’s control
blocks and spaces, program stack, and job data
structures. This is a rather large dump, but it contains
good data. Find the module in the trace output to find
out which component is indicated. For more
information about modules and their IDs, see

Chapter 4. Dump the objects associated with the
component for problem resolution. Contact your next
level of support to get more help in explaining the
data. The data is dumped to the requesting job’s
output queue. For an example of the process dump,
see the AS/400 System Support: Diagnostic Aids
Addendum?.

SswojdwAs

If you know the looping program and the program is
observable, trace it using the STRDBG and ADDTRC
commands to see how the program is running. See
the CL Reference for more information about these
commands.

If observable, use the OS/400 Program Debug function
to add breakpoints in a program and look at the actual
data being used. For more information about the
0S/400 Program Debug function, see page 23-1.

Check for VLIC logs from the time of the failure; then
dump the logs to a printer for analysis. For more
information about VLIC logs, see page 12-46 and
Chapter 31. Contact your next level of support to get
more help in explaining the data.

If the loop was in one module (no external calls and
returns), you may have to use the test component to
define the loop. Before you attempt to use the test
component, check that you can do the following or that
these conditions exist:

You can create the failure again.
The problem is not in the test component.

The problem is not in the instruction path used to start
the test component.

3-9
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* The program must be compiled as observable. The
operating system programs are not observable.

If these conditions are met, then:

1. Enter the Start Debug (STRDBG) command for the
failing job before the looping program is started. Use
the TRCFULL parameter and specify the trace to wrap.

2. Enter the Add Trace (ADDTRC) command to start an
instruction trace; specify all instructions.

3. Enter the Add Breakpoint (ADDBKP) command to set a
breakpoint in the looping program where control is to
be returned to you. Use the instruction number from
the invocation stack entry in the job structure dump
that you obtained earlier.

To ensure a complete loop, the breakpoint should be
reached at least twice:

1. When the breakpoint is reached the first time, enter the
Resume Breakpoint (RSMBKP) command.

2. When the breakpoint is reached a second time:

a. Enter the Remove Breakpoint (RMVBKP) command
to remove the breakpoint.

b. Enter the Remove Trace (RMVTRC) command to
remove the trace.

c. Request a dump of the trace data by entering the
Display Trace Data (DSPTRCDTA) command.

d. Enter the End Debug (ENDDBG) command to end
the debug function.

| Summary of Debug Tips for Job Loops:

¢ Enter the WRKACTJOB command to find out what is
using up most of the resources

¢ Enter the DSPJOB command to look at the invocation
stack for finding the current program

|
l
|
I
| + STRSRVJOB
| - TRCJOB
| — DMPJOB
| - STRDBG

| — ADDTRC
|

I

I

I

— ADDBKP
— DSPPGMVAR

* Enter the PRTINTDTA command using DST or SST to
obtain VLOG entries

System Loops: A system loop does not handle user
jobs. See Table 3-2 on page 3-2 to see how system loops
are indicated on the system.

For system loops, it may be beneficial to diagnose the
problem before initiating a main storage dump. The
following functions are available for these situations:
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Control

Panel

Function Use

21 This function starts DST on the machine
default console terminal (first locally attached
work station on bus zero).

22 This function automatically stops the
processor and dumps the main storage
contents to DASD.

50 This function stops the CPU.

51 CPU status, base register zero, and current

task dispatching element (TDE) are displayed.

If the problem is a system or tight loop, do the following to
obtain the internal symptom:

1. Look for things that have changed recently, for
example:

* Has a new release been installed?
* Has a new PTF just been added?

* Has a new type of equipment been added to the
system or has their been a change in the system
configuration?

If any of the preceding events has recently happened,
the problem most likely occurred during the
implementation of one or more of these events.
Otherwise, the problem occurs with an event that is not
listed here. Whatever the case, continue with the
following steps.

2. If other work stations cannot be used, use functions 50
through 52 on the control panel to display the IMPI
registers. The address of the program that is running
is in register 0. Step through the loop, recording the
IAR field numbers to see what instructions are looping.
Continue to record register 0 and the IAR field numbers
using functions 50 through 52 until the looping pattern
is established. The program may be interrupted by one
of the system timer tasks. When this happens, start
IMPI interpretation again (function 52), stop it (function
50), and look at the registers again (function 51).
Function 51 shows you where register 0 points. For
more information about these functions, see the
“Service Panel Functions” on page 14-8.

3. Select function 21 from the control panel to force DST.
to display information obtained in the previous step.

4. Take a main storage dump. Select function 22 from the
control panel and do a main storage dump to DASD.
For more information on main storage dump, see page
16-1. The dump is complete in about 3 to 60 minutes
or when A100 300X appears on the control panel. If
B1XX or 25XX codes appear, refer to the error recovery
procedures on page 16-6.

5. After the dump completes, IPL again and use the print
stand-alone dump service function to save the dump
image. For more information on print stand-alone
dumps, see page 12-55.

6. After an IPL has been done, print the history log from
that time frame (DSPLOG QHST) and job logs from the
jobs that were active at the time of the loop. Get all of

LY21-0597-2 © Copyright IBM Corp. 1988, 1990
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the history, problem, and job logs for all active jobs in
the system to analyze for failure symptoms.

7. Check for VLIC logs after you have completed the IPL,
then dump them to a printer for analysis. For more
information about VLIC logs, see page 12-46.

For more information about main storage dumps, see page
16-1. Contact your next level of support to get more help
in explaining the contents of the main storage dump.

| Summary of Debug Tips for System Loops:

| ¢ Obtain the SRC and register 0 or TDE from the control
| panel.

| <« Perform a main storage dump.

| < Perform an IPL.

| + Print the print stand-alone dump using DST.

|

|

I

* Display/alter/dump using DST using the TDE obtained
from the control panel.

* Enter the PRTINTDTA command using DST or SST to
obtain the VLOG entries.

Waits

Two types of waits are as follows:

* Job, see page 3-13
* System, see page 3-13

C

C
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In the wait state, all or a part of the system is not running.
A wait state can be difficult to resolve because the internal
symptom can be difficult to find. Often, you have the
entire system to analyze and no apparent internal
symptoms. Figure 3-4 on page 3-12 shows the different
components of the system.

First, determine the scope of the problem. If the entire
system is not in a wait state, you need to know which part
is running and which part is waiting. The part that is still
running could be the cause of the problem. If only one or
two jobs are waiting, you want to know what they have in
common and what operation they did last. They both may
have requested a resource of some kind and could not get
it. (One of the running jobs may be using the resource
exclusively.)

| Summary of Commands for Debugging Waits:

| Command Description

| CHGJOB Change Job g)

| CHGMSGQ Change Message Queue 2
DSPJOB Display Job -+
DSPMSG Display Messages g

| DSPMSG QSYSOPR  Display System Operator’s n

Messages

SYSREQ System Request
WRKJOB Work with Job
WRKOBJLCK Work with Object Lock
WRKWTR Work with Writers

3-11
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right of that layer. For more information about the IPL phases associated with each layer, see Chapter 18.

Figure 3-4. AS/400 Layered Architecture
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Job Waits: A job wait is one job that has stopped while
other jobs on the system run normally. See Table 3-2 on
page 3-2 to see how job waits are indicated on the system.
If the problem is a job wait, do the following to obtain the
internal symptom:

* Display the waiting job’s invocation stack using the
Display Job (DSPJOB) command to see which module
is at the bottom of the stack.

* Display the waiting job’s job log using the Display Job
(DSPJOB) or Display Job Log (DSPJOBLOG) command.
Review the job log for problem symptoms.

* Check for VLIC logs taken in the current time frame
and dump them to a printer for analysis. For more
information about VLIC logs, see page 12-46 and
Chapter 31. Contact your next level of support to get
more help in explaining the data.

¢ Check for messages that have not been responded to;
if there are no messages, use the End Job (ENDJOB)
command with the *IMMED option. The ENDJOB
command removes the failing job from the system. |If
this is successful, it should produce a job log for that
job. Review the job log for problem symptoms. You
may have to use the ENDJOBABN command, but it
cannot be used until 10 minutes after the ENDJOB
*IMMED command has been entered.

¢ If you know which job it is, the job is not removed from
the system, and you can use another work station, do
the following to obtain the internal symptom:

1. Enter the Start Service Job (STRSRVJOB)
command for the failing job to start the service
mode.

2. Enter the Dump Job (DMPJOB) command to dump
all of the job’s control blocks and spaces at that
time and, if possible, print a job structure dump for
the failing job. Contact your next level of support
to get more help in explaining the data. The data
is dumped to the requesting job’s output queue.

3. Enter the Dump Job Internal (DMPJOBINT)
command to write the internal data structures for
the job to the VLIC log. (A dump identifier, name,
returns so that the internal dump can be gotten
and printed later using the PRTINTDTA command.)

| Summary of Debug Tips for Job Waits:

| ¢ Enter the DSPJOB command to look at the last
| program in the invocation stack

| « DSPJOBLOG

| ¢ Look for messages

| * Look for locks

I

I

I

* Enter the PRTINTDTA command using DST or SST to
obtain the VLOG entries

DSPMSG QSYSOPR

LY21-0597-2 © Copyright IBM Corp. 1988, 1990

* ENDJOB *IMMED
 ENDJOBABN
* STRSRVJOB

— DMPJOB

System Waits: A system wait is difficult to analyze
because the problem could be anywhere in the system.
See Table 3-2 on page 3-2 to see how system waits are
indicated on the system.

For system waits, it may be beneficial to diagnose the
problem before initiating a main storage dump. The
following functions are available for these situations:

Control

Panel

Function Use

21 This function starts DST on the machine
default console terminal (first locally attached 0
work station on bus zero). <

3

22 This function automatically stops the g
processor and dumps the main storage o
contents to DASD. a

50 This function stops the CPU.

51 CPU status, base register zero, and current

task dispatching element (TDE) are displayed.

If the problem is a system wait, do the following to obtain
the internal symptom:

1. Look for things the system is waiting on, for example:
* Unanswered messages.

* Things that have changed recently or have been
added to the system.

These preceding items may reveal your problem. |f
not, continue on with the following items.

2. Select function 22 from the control panel and do a main
storage dump to disk. For more information about
main storage dumps, see page 16-1. Function 22 is
described in Chapter 14.

3. After the dump completes, IPL again and use the print
stand-alone dump service function to save the dump
image. For more information about print stand-alone
dump, see page 12-55.

4. After an IPL has been done, print the history log from
that time frame (DSPLOG QHST) and job logs from the
jobs that were active at the time of the hang. Get all of
the history, problem, and job logs for all active jobs in
the system to analyze for failure symptoms.

5. Check for VLIC logs after you have completed the IPL,
then dump them to a printer for analysis. For more
information about VLIC logs, see page 12-46 and
Chapter 31. Contact your next level of support to get
more help in explaining the data.

3-13
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| Summary of Debug Tips for System Waits:

* Select option 22 on the control panel to perform a
main storage dump

¢ Perform an IPL

|

|

|

| ¢ Enter the PRTINTDTA command using DST or SST to
| obtain the VLOG entries
I

|

|

|

* Print the history log using the DSPLOG QHST
command

* DSPJOBLOG
* WRKPRB

Card Problems

See Table 3-2 on page 3-2 to see how job waits are
indicated on the system.

Actions to be taken are as follows:

* Make sure the ZIF connectors are tight and re-ZIF the
cards 3 times.

The card should be removed from the connector
during this action. Follow all safety precautions as
listed in the System Support: Service Guide — 9406.
An IPL is necessary to determine if the problem is
corrected.

* Make sure the system is grounded properly.
* Make sure the cards are plugged in correctly.

If the service representative manages to short -12V to
A/D bus (27), then all IOBUs on a power domain fail
since the A/D bus (27) driver is burned out on every
FRU.

To correctly install the cards, see the Service Guide and
the instruction sheet being shipped with every new card.
Also, see “Power Problems” on page 3-16 and Figure 7-6
on page 7-8.

Communication Problems

For communication problems most of the data in this
chapter may apply. In addition, the external symptom may
be unexpected for undesirable requests of or responses to
a remote system controller or device. Communications
trace can be run during the problem, to create and capture

the sequences of messages sent to and/or from the remote

system controller or devices. Analysis of these exchanges
may help determine the cause of the problem. For more
information about communications verification, see page
11-3. For more information about communications trace,
see page 12-20.

| The following information is needed for a communications
| problem at the IOP level for a SDLC protocol:

| ¢ An IOP dump using the I/0 debug utility

| * Anerrorlog

| < The line, controller, device descriptions for the failing
| subsystem
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More information may be needed depending on the
specific problem. For example:

¢ A communications trace
* A history log
e PT-2 or PT-3 trace

For more information about collecting information for |OP
communications problems, see “AJGJ001 and AJGJFO01
Procedures for the Communications Controllers” on

page 54.

Data Integrity Problems

Journaling can be used to analyze data integrity problems.
Use the STRURNPF command to begin journaling a file, and
then use the DSPJRN command to display the information
in the journal to analyze where the data integrity problem
exists. See page 8-1 and the Programming: Backup and
Recovery Guide for more information about journaling.

Defective Diskette or Tape

You may want to use the Print Error Log (PRTERRLOG)
command or the work with error log function to verify that
no errors occurred on the diskette or magnetic tape that
was used to save system objects. For more information
about the work with error log function, see page 12-3.

Use the Verify Tape (VFYTAP) command as an aid when
you are trying to correct hardware problems that the
ANZPRB command does not diagnose. For more
information about verifying tape problems, see the Verify
Tape (VFYTAP) command in the CL Reference.

You can use the ANZPRB command to perform tape media
analysis. For more information about problem analysis,
see page 11-7.

Note: If intervention is required when dumping
information to tape or diskette and you are in DST,
see “Intervention Display /O Manager Return

Codes” on page 13-18.

For 1/4-Inch Tape Drive Problems:

Read or Write Errors: To avoid replacing parts whenever
possible, do the following:

* Clean the tape heads:

— Using the tape head cleaning kit (part nhumber
21F8570). Instructions for using the kit are in the
kit.

— After 2 hours of tape movement for new 1/4-inch
tape cartridges.

— After 8 hours of tape movement for tape
cartridges that have been read or written several
times.

— Before an initial software install or release
upgrade.

— When the cartridge tape operation has stopped or
is slow.

Note: The SRC contains:

LY21-0597-2 © Copyright IBM Corp. 1988, 1990
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For System Leftmost 4 Digits In Rightmost 4 Digits In
Unit Function 11 Function 12

9404 6346 and 6347 FFFF

9406 9346 FFFF

9402 6341 and 6342 FFFF

* Exchange tape cartridges that have excessive data
errors with new cartridges.

For 1/2-Inch Tape Drive Problems: These tape drives
can experience:

¢ Read or write errors

These errors are indicated by a CPF message that
appears on the system console. The message
indicates a media or hardware failure. An SRC may
appear in the error log.

¢ Loading problems

These problems are indicated by a CPF message that
appears on the message console. The message
indicates that a device is not ready, an equipment
check, or a load failure. An SRC may appear in the
error log.

* Power or heat problems

These problems you may be obvious to you when no
SRC appears in the error log.

Note: Thin tapes are more susceptible to media damage
and load failures. These failures may not be
caused by the tape drive but rather by the media.
Check any tape that exceeds 2400 feet on a reel so
that it meets the thickness requirements for the
1/2-inch tape units.

Tape Read or Write Errors: To avoid replacing parts
whenever possible, do the following:

* Clean the tape head by doing one or more of the
following:

— Clean the tape path thoroughly every 8 hours if
less than 10 reels are used in 8 hours.

— Clean the tape path thoroughly every 1 to 2 hours
of continous running if more than 10 reels are
used in 8 hours.

— Clean the tape path thoroughly after each reel of
tape if:

- Particles appear in the tape path.

- You are using tapes from outside your
computer center.

- You are using new or seldom used tapes.
— Clean the tape path immediately if:

- There is excessive dust in the computer
center.

LY21-0597-2 © Copyright IBM Corp. 1988, 1990

- The tape unit has not been used in several
days.

See the device documentation for proper cleaning
procedures applicable for the device.

¢ Use a different tape reel and try the operation again.

If the tape drive has a problem reading a tape, copy
the data from the defective tape to a known good tape.
Try the read operation again.

* Use the ANZPRB command to perform tape media
analysis on the tape volume the customer is using.

Note: When performing a tape operation that needs
more than one reel, make sure the tapes are
initialized with a different volume ID.

* Using a known good scratch tape, verify the tape drive
hardware by running VRYTAP command or by running
offline diagnostics on the tape drive.

Note: IBM tape drives only support 1-1/2 mill thick

tape reels with a maximum length of 2400 feet.

Loading Problems: To avoid replacing parts whenever
possible, do the following:

swolydwAs

* Load problems could occur when the tape leader is
damaged, there is no beginning-of-tape (BOT) marker,
a tape reel upside down, or a tape reel is missing.
Correct the problem and try the operation again.

* For an autoload tape device, check the following:
— Tape path is clean.
— Tape leader is not damaged.

Tapes that are not properly trimmed may not load
properly. A tape leader trimming tool, PN
2512063, should be used to round off the tape
leader. Press hard on the tape leader when
cutting the tape. This tool cuts the end of the tape
with a smooth, round cut and puts small
indentions on the tape. The indentions allow the
air to blow the tape off the reel if it sticks.

Wipe tapes that have static discharge build up
with an antistatic material.

Tape Power or Heat Problems: Measure the line voltage
going to the tape drive and properly set the correct
voltage setting on the tape unit. See the device
documentation for the location of the voltage settings.

| IPL Problems

| For information about debugging IPL problems using DST,
| see “How to Start DST Debug Mode” on page 13-20. To

| force full storage management directory recovery to run:
|
|
|
|

1. IPL in step mode to storage management recovery.

2. While recovery is running, force an IPL by selecting
function 3 on the control panel.

3. Press the Enter switch on the control panel.

3-15

Chapter 3. External and Internal Symptoms



]
E
(o]
o+~
Q
E
2
(7]

| Operating System Problems

| If you are able to diagnose the problem to the failing

| component, the following information (by component) is

| helpful and can speed problem or APAR resolution. This is
| true if you can obtain the documentation instead of

| material to create the failure again.

| A job structure dump, sometimes referred to as a process
| storage dump, (described in the AS/400 System Support:

| Diagnostic Aids Addendum, ZW82-93352) is automatically

| taken for some unmonitored escape messages. You can

| also obtain a job structure dump by using the Dump Job

| (DMPJOB) command.

| Be aware, however, that a dump must generally be taken

| at, or very near, the time of failure in order for the

| information to be of value. Therefore, the DMPJOB

| command may not provide suitable information unless you
| can stop the job very near the error before issuing the

| command. For example, if the symptom is a job wait or

| job loop, the DMPJOB command is probably useful; if the

| symptom is incorrect output, the DMPJOB command is

| probably not useful.

Note, also, that while the display commands (for example,
DSPPGMVAR) produce formatted output, the dump
commands (for example, DMPSYSOBJ) are preferred
because they usually provide additional information.

| Notes:

1. If the problem is in or is associated with a display
command, obtain a copy of the command and a copy
of the file used. Refer to the CL Reference for a list of
the files used.

For the Work with Subsystems (WRKSBS) command,
| dump all subsystem descriptions using the Dump
| Systems Object (DMPSYSOBJ) command.

3. If intervention is required when dumping information
to tape or diskette and you are in DST, see
“Intervention Display 1/0 Manager Return Codes” on

| page 13-18.

Remote Job Service: The dump trace (DMPTRC)
command usually applies to the job specified with the
command. To have a dump or trace apply to some other
job, use the Start Service Job (STRSRVJOB) command and
specify the name of the job that you want to service. You
can use the Work with Subsystems (WRKSBS) command or
dump the work control block table (WCBT) using the Dump
System Object (DMPSYSOBJ) command to find the name of
the job. Some problems, like loops, have to be serviced in
this remote manner. For more information about loops,
see page 3-8.

| To end remote servicing, enter the End Service Job
| (ENDSRVJOB) command. To display the current status of

| 2 Object Code Only (OCO)— IBM Confidential Restricted.
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| the service mode for a specified job, enter the Display
| Service Status (DSPSRVSTS) command.

| For more information about remote job service, see page
| 11-12. For a list of 0S/400 components, see Chapter 4.

Power Problems

| Power failures can cause IOPs to reset and power on reset

| (POR) to glitch. Many power failures appear as system /O
bus problems. See Table 3-2 on page 3-2 to see how job
waits are indicated on the system.

Actions to be taken are as follows:

On the 9406 System Unit, replace the power supplies
| with serial numbers 4500 through 7295.

* Make sure the system is properly grounded.

* Make sure the connection between the power supply
and interposer is not weak.

* Make sure that the power supplies are not bad.

* Make sure the mainline circuit breaker is set to the on
position.

* Make sure the main ac power cable is connected.

* Make sure that all system power is properly phase
balanced.

To solve power problems, see the Service Guide. Also,
see “Card Problems” on page 3-14.

Printer Problems

| Note: You can use the VFYPRT command to indicate a
| problem with the configuration or line; however, this
| command is not valid for AFP(*YES) printers.

Consider asking the following questions to help analyze
-and solve printer problems:

1. What is the printer being printed to? Is the printer type
SCS or IPDS?

Note: When dealing with problems that involve 3812,
3816, or 4234 Printers, the device type of the
printer must be determined. All of these
printers may be configured as *SCS or IPDS.
The device type of 3812 and 3816 can be
determined by looking at the licensed internal
code diskette in the printer. The device type of
the 4234 is determined by the model number.

| Model 2 is SCS and model 12 is IPDS.

| 2. 1f the printer is IPDS, is it AFP(*YES) or (*NO)?

3. What is the device type of the file being printed? Use
the WRKSPLFA command to determine the device type.

4. Does the printer fail every time, occasionally, just for
one particular file or document, or for certain files or
documents?
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5. What generated the output? For example, was system
output generated by the Display Library (DSPLIBL)
command using the OUTPUT(*PRINT) parameter, or
was OfficeVision/400 or an RPG program used to
generate output?

6. What messages are in the spool writer’s job log? What
messages are in the spool writer’s message queue?
Use WRKSPLF QSPLJOB to view the writer’s job logs.

Note: If the device has advanced printer function
enabled, the print driver’s job log should also be

checked.

7. What messages are in the history log? Use DSPLOG
QHST to view the history or QHST log. For more
information about this log, see page 15-8.

8. What is the order of the files in the output queue?
Does the order of files in the output queue cause a
problem? For example, does the error occur when
printing a OfficeVision/400 file, followed by a system
generated file, followed by a COBOL generated file?

9. What values are shown on the Display Spool File
Attributes display? For example, are the PAGESIZE,
SCHEDULE, FONT, PAGRTT, CHRID, and device
requirements shown on the Display Spool File
Attributes display?

10. Is the PAGESIZE value specified correctly? What font
value is being used?

11. Does the problem occur using another printer or on a
printer of a different type?

12. What other printers are available for printing? For
example, is a 5225, 4224, or 3812 Printer available for
printing?

To solve a printer problem, attempt to do the following:

1. Power the printer off and on. This usually solves IPDS
printer problems.

2. Vary the printer off and on. This usually solves IPDS
printer problems.

3. Print to a different type of printer. For example, print
to a 5225 Printer instead of a 5262 Printer.

4. Print to a different printer of the same type. This helps
determine if the problem is a hardware problem.

5. If applicable, change the device type of the file being
printed. Generate the output again and print to an
appropriate printer. For example:

* If the file that has a device type of *SCS is printing
on a IPDS Printer, attempt to override or change
the device type to *IPDS. Generate the output and
print again to the IPDS Printer.

* If the file that has a device type of *IPDS is printing
on a 4224 |IPDS Printer, attempt to override or
change the device type to *SCS. Generate the
output again and print to a 5219 or 5225 Printer.

To help solve or debug a printer problem, include (as
applicable) the following information with an APAR:

* All programs, files, and information necessary to
create the problem again. Put the objects in a
temporary library. Verify that the protlem can be
created again using the objects in the temporary
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library. Save the library on a diskette or tape using
the SAVLIB command. Also, include instructions on
how to run the program.

* A dump of the failing spool file. For more information
about this dump, see “Spool File Dump.”

* Samples of correct and incorrect output. Show how
the incorrect output should be corrected.

* A copy of the current job or writer’s job log.

* A copy of the job logs for both tasks, the problem is
with an attached advanced function printing (AFP)
printer.

* Job trace of either the writer’s job or the job producing
the output. Use the SRVJOB command to get a trace
of the writer’s job. For more information about the
SRVJOB command, see “Tracing Writer Jobs” on
page 17-11.

¢ A VLIC trace. For more information about trace
vertical licensed internal code (or VLIC trace), see
page 12-10.

* When applicable, a device description for failing
printer.

Note: If intervention is required when dumping
information to tape or diskette and you are in DST,
see “Intervention Display |/O Manager Return

Codes” on page 13-18.

Spool File Dump: At the time when output is viewed on
an output queue, a printer data stream is generated and
stored in a database file. The database file name begins
with a Q. By dumping out the data in that database
member, the OS/400 work station print support (WP)
component can see the data stream that was generated at
intercept time. Use the following steps to get a spool file
dump:
1. Display the failing spool file from the work spool file
displays using the Disp/ay option.
2. While displaying the spool file, press the System
Request key and press the Enter key.

3. Enter the Disp/ay job option.
4. Enter the Displ/ay locks option.

5. If you are creating an APAR, use the CRTAPAR
command and specify the database files or the copied
spooled files you want to include with the APAR,;
otherwise, scroll up to a physical file object QXXXX,
where XXXX is the rest of the object name, in library
QSPL with a member locks of YES. Write down the
name of this file. Enter the Disp/ay member /ocks
option by this file and press the Enter key.

6. Write down the name of the locked member. The
number begins with a Q.

7. Press F3 to return to the System Request menu. Press
the Enter key to return to the display spool file. Press
F3 to exit to the Command Entry display.

8. Enter the Copy File (CPYF) command. For example:

CPYF FROMFILE(QSPL/filename) TOFILE(*PRINT)
FROMMBR (membername) OUTFMT (*HEX)
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Note that this command requires security officer
authority.
9. The output of the Copy File (CPYF) command is a dump
of the spool file.
For more information about working with spool files, see
the Operator’'s Guide.

Converting a Spool File to a Physical File: For spool files
greater than 10 pages, convert a spool file to a physical
file so that the file can be saved on magnetic media. The
magnetic media can then be sent to your next level of
support in place of sending a printed spool file. Use the
following procedures to convert the spool file:

1. Enter the WRKJOB or DSPSPLF commands to get the

spool file attributes of the job, file, and file number.

2. Create the library using the following command:
CRTLIB LIB(IBMAPAR) TEXT('APAR data')

3. Create the physical file for each spool file greater than
10 pages using the following command:

CRTPF FILE(IBMAPAR/pf_name) RCDLEN(133) SIZE(*NOMAX)
4. Copy the spool file using the following command:

CPYSPLF FILE(spoolfile_name)
TOFILE(IBMAPAR/pf_name)
JOB(number/user/job_name)
SPLNBR(spool_number)
CTLCHAR(*FCFC)

5. Save the library after all spool files have been copied
using the following command:

SAVLIB LIB(IBMAPAR) DEV(mag_media_device)

| Summary of Commands for Finding Spooled Output
| Files:

| Command Description

| DSPJOB Display Job

| WRKJOB Work with Job

| WRKSPLF Work with Spooled Files
| WRKUSRJOB Work with User Jobs

| WRKWTR Work with Writers

System Start and Stop Problems

When the system is started again after system waits or
system loops, other pertinent information, such as VLIC log
entries, may be obtained.

Problems that occur during system start or system stop
may be difficult to describe and fix. It is difficult because
the period between a system stop and start is not
structured the same internally as it is during normal
operation.

The following is a list of information that you should supply
about the current IPL (for an end problem) or about the
previous |PL (for a start problem):

¢ The value in the condition indicators.
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* List the subsystems that were active.

* List special jobs that were running (such as spooling
readers and/or spooling writers).

* List the history log.

* Dump the QWCSCPF (start OS/400 data object)
message space. For information about the contents
and the location of QWCSCPF, see page 21-1.

* Use the Display/alter/dump option to dump the

following:
Type/Subtype Object Description
19/D0 QWCBT Work control block table
19/D3 QWMSYSCB System control block
19/D2 QWMSYSVAL  System values object
19/EE QWCRMCB Resource management control

block

Pointers to these can be found in the dump of
QWCSCPF; use Figure 21-1 on page 21-2 to find the
offsets of the pointers. The pointers are system
pointers; therefore, replace the last 2 bytes of the
addresses with zeros.

To find the length to dump, find the length of the objects at
offset hex 48 in the object header. The object header
occupies the first hex A0 bytes of the object.

Vertical Licensed Internal Code Problems

This topic shows information used for solving problems
with the vertical licensed internal code. The most
commonly used tools used in gathering the information are
as follows:

* Storage dumps taken by any one of several service
tools that service VLIC, for example, print stand-alone
dump or display/alter/dump

* Error log
* VLIC log

Dumps, Logs, and Traces: VLIC dumps are taken by
any VLIC component requiring specific information to be
dumped to the VLIC log. When processing is ended by a
VLIC component, a main storage dump is taken. VLIC
dumps are retrieved by the following service functions:

* Display/alter/dump

For more information, see “Display/Alter/Dump” on
page 12-27.

* Print stand-alone dump

For more information, see “Main Storage Dump” on
page 16-1 and “Print Stand-Alone Dump” on
page 12-55.

* Error log

For more information, see “Error Log” on page 15-1
and “Work with Error Log” on page 12-3.
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| * VLIC log

For more information, see “Work with Vertical
Licensed Internal Code (VLIC) Log” on page 12-46 and
| Chapter 31.

VLIC trace

For more information, see page “Tracing VLIC Using
the TRCINT Command” on page 17-12 “Trace Vertical
Licensed Internal Code” on page 12-10 and

Chapter 30.

The dumps are taken and formatted consistently by all of
the VLIC service functions and, therefore, the output
always looks the same. For a list of VLIC components, see
Chapter 4.

Note: If intervention is required when dumping
information to tape or diskette and you are in DST,
see “Intervention Display /0O Manager Return
Codes” on page 13-18.

| Work Station Locks

When a work station has no sign on display or appears to
be blank, use the job log to determine why the work station
is not varied on. If the job log is not avaialable or does
not show the reason why the work station is not varied
then issue the TRCJOB command. For more information
about job logs, see page 15-5. For more information about
trace job information, see page 17-7.

A locking strategy is necessary to prevent multiple
processes from simultaneously performing a device-related
operation (for example, PUT, GET, or VARY-OFF) to the
same device. The strategy requires the work station to
have a LEAR lock to perform a device-related operation on
| that work station.

| When the subsystem starts, a subsystem monitor attempts
| to allocate each work station whose work station entry
specifies AT(*SIGNON). For work stations that are not
allocated, the subsystem monitor requests an
asynchronous lock so that the work station will be
allocated to the subsystem when it is available. For work
stations whose entry specifies AT(*ENTER), the subsystem
monitor does not request allocation. The work station is
passed to that subsystem monitor as part of the transfer
job function. When the subsystem ends, the monitor
unlocks those work stations.

During the time the subsystem is active, work stations
become available for use after being varied on, being
powered on, and/or being freed up by other subsystems or
applications. Work stations become unavailable by being
allocated to applications or other subsystems or by being
powered off or running into hardware errors which results
in the work station being varied off.

A work station must be in the varied-on state before any
input or output operation (for example, PUT and GET) can
be done on the work station. A work station may be
automatically varied on during IPL (because of the way the
work station was configured to the system), or may be
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explicitly varied on with the VRYCFG command. A work
station does not reach the varied-on state until it is varied
on and has its connection to the AS/400 established.
Connection is established when the AS/400 is able to
communicate with the work station. This means that there
must be a physical connection (for example, direct cable,
direct line, or switched line) between the AS/400 and the
work station, and that the work station must be able to
communicate (for example, be physically powered on and
working correctly). A work station which has been
varied-on, but has not had its connection established, is in
the vary-on-pending state.

To synchronize the varying on of a work station with the
state of related objects (for example, controller
descriptions or line descriptions) a work station is always
varied on from the system arbiter process. (For more
information the system arbiter process see page 18-22.)
The VRYCFG CPP does not actually perform a vary-on; the
CPP requests the system arbiter to perform the vary-on.
Since work stations are varied on from the system arbiter
process, and because 1/0 cannot be done on a work station
until the work station reaches the varied-on state, the
strategy is to keep a work station locked (LEAR) to the
system arbiter process until the work station reaches the
varied-on state. When a work station reaches the
varied-on state it is unlocked by the system arbiter.
Whenever a work station is varied-off, a LEAR lock on the
work station is transferred back to the system arbiter
process.
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| The only exception to this strategy is for switched line

| work stations, which a user job may obtain away from the
system arbiter while the work station is in the
vary-on-pending state. This is necessary for a switched
line work station, because a work station does not reach
the varied-on state until the connection is established, and
a dial may have to be done to establish the connection.
When a work station in this condition is obtained from the
system arbiter, the system arbiter issues a pending lock
request (LEAR) for the work station so that the system
arbiter receives the lock on the work station when it is
available.

Throughout this subsection, OBTAIN will refer to the
process of having a LEAR lock on a work station
transferred from a process which has the work station
locked LEAR (but is not currently using the work station) to
a process which is attempting to allocate the LEAR lock on
the work station.

A job OBTAINs a work station through the LOCK macro
which invokes QDMLOCK which attempts an immediate
lock and, if that fails and the device is marked obtainable,
signals an event to the job that has the device allocated.
A subsystem attempts to OBTAIN a work station during
subsystem startup.

A subsystem issues a pending allocation for a work station
by invoking WTELOCKD to issue a pending lock request
(LEAR) so that the work station is allocated when it is able
to be locked. There is no such thing as a pending obtain.
If a job attempts an OBTAIN which fails, there is no way for
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the job to specify that it wants the work station allocated
when it becomes obtainable.

An interactive user job automatically receives allocation of
the work station at which the user signs on. Any user job
(batch or interactive) may attempt to allocate a work
station either explicitly through the ALCOBJ command, or
implicitly because of doing an OPEN to the work station.

When a subsystem is started, the subsystem monitor
attempts to allocate those work stations which the
subsystem description shows should be allocated and, if
successful, displays the signon prompt on them. When a
user signs on a work station, the user’s interactive job will
be initiated into the subsystem which had the work station
allocated while the signon prompt is displayed.

To allow a work station which has the signon prompt
displayed to be allocated without having to terminate the
subsystem to which it is currently allocated, a work station
which is not signed on is obtainable from the subsystem

| monitor which has it allocated. Therefore, if a work station
is defined to more than one active subsystem, which
subsystem has the work station allocated is dependent on
whether the work station was signed on at the time that
the additional subsystem(s) were started. Therefore, the
only way to maintain complete predictability, for which
subsystem a user signing on will be initiated, is to not

| concurrently start more than one subsystem which will

| attempt to allocate the same work station.

| The conditions under which a subsystem monitor allocates,
| de-allocates, or transfers its lock on a work station are as
| follows:

During a Subsystem Monitor Startup, the subsystem
monitor attempts an immediate allocate for all work
stations that are indicated by a work station entry of type
*SIGNON. If a work station cannot be allocated
immediately during Monitor Startup, but does exist, the
subsystem monitor issues a pending allocate so that the
work station will be allocated when it becomes available.
When such a pending allocate is satisfied, the subsystem
monitor must perform the functions which it would have
performed if the work station had been allocated during a
Subsystem Monitor Startup. If there is a work station
entry in the subsystem description for the work station but
the work station does not exist during Monitor Startup, the
subsytem will attempt to allocate it when it is created.

Normally, a work station is deallocated by a subsystem
monitor whenever the subsystem terminates. Because of
a device-related problem, a subsystem monitor may
vary-off the work station, and may or may not issue a
pending allocate for the work station. For some
device-related errors, the subsystem will keep the work
station and request notification when the work station
becomes useable.

A subsystem monitor will transfer allocation of an
obtainable work station to a process that is attempting to
obtain it. A work station is obtainable from the subsystem
monitor which has it allocated if the work station is not
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signed on. This includes the case where the signon
prompt is displayed on the work station and it is not the
signon prompt for a system request attempt to start a
second job when the work station is held pending
notification that it has become useable again.

Whenever a subsystem monitor transfers a work station to
the process that is attempting to obtain the work station,
the subsystem monitor issues a pending allocation request
for the work station so that it will be re-allocated when it
becomes available. Whenever a subsystem monitor has a
work station allocated which is obtainable, the subsystem

| monitor’s PCS pointer should be maintained in the

| associated space of the work station’s LUD.

| When a subsystem monitor initiates a process for an
interactive job or reconnect a disconnected job, the
subsystem monitor transfers the LEAR lock it holds on the
work station to the interactive job’s process. When the
interactive job’s process terminates or disconnects, the
LEAR lock on the work station is transferred back to the
subsystem monitor which initiated the interactive job.
Before initiating the process for an interactive job, the
subsystem monitor invokes the ADDDMCQE (add DMCQ
entry) macro to place an entry on an interactive job’s
DMCQ which indicates that the work station is the
requesting device for the job and that the work station
should be transferred back to the subsystem monitor when
the process terminates. The TERMCLSE macro, which is
invoked as part of routing step termination, is responsible
for transferring the work station back to the subsystem
monitor.

A subsystem monitor will transfer allocation of a work
station to another subsystem, because of an interactive job
transferring (TFRJOB command) to a job queue which is
allocated to an active subsystem. If an interactive job
transfers from a subsystem, and the work station was
defined to the subsystem through a work station entry of
type *SIGNON, then the subsystem monitor issues a

| pending allocation request for the work station so that it

| will be reallocated when it becomes available.

| When an interactive job terminates and the work station

| was defined to the subsystem through a work station entry
| of type *ENTER, then the subsystem monitor will deallocate
| the work station.

Work station locks will be transferred among a subsystem
monitor and the interactive jobs which it initiated because
of system request processing or group job processing.

The controlling subsystem may temporarily allocate a
free-floating work station to handle a test request from the
work station.

The subsystem monitor is required to perform special
processing for work stations which are switched line
capable (for example, switched line work stations and work
stations with the switched network backup feature).

* A subsystem monitor is required to inform the
switched line component which switched line capable
| work stations the subsystem monitor accepts into the
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| subsystem. (This includes work stations the

| subsystem attempts to allocate, and those that may
L | transfer into the subsystem.) This requirement must
be met for a switched line capable work station before
the subsystem monitor attempts to allocate the work
station and before the work station is allowed to
transfer into the subsystem.

| <« A subsystem monitor is required to inform the
switched line component whenever the subsystem
monitor will no longer accept a switched line capable
work station which the subsystem monitor previously
| indicated that it would accept.

* A subsystem monitor is required to inform the
switched line component to have the line dropped (if
the line is not in use) after a user signs off a switched
line capable work station. The determination whether
the line should be dropped is based on a default
option which is part of the definition of the work
station description and on an optional parameter

| (DROP) on the SIGNOFF command.

A subsystem monitor meets all of these requirements by
signalling the Switched Lines Request event (hex
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| 81003502) directly to the system arbiter process with the
| necessary information contained in the event-related data.

| Lock Summary

| Table 3-4. Where is the Lock?

Sub-

Arbiter system

Job

Nowhere

| vary off
| Sign On display shown

Signon acquired

Vary on but no subsystem
wants it

Vary on pending (try to
vary on when the power is
not on)

Vary on pending (power off
device after vary on)

Recovery pending

Not recoverable

Here
Here

Here

Here

Here
Here

Here
Here
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L | Chapter 4. Gathering Information
| for or Solving Problems by
| Component

| Chapter 3 described how to diagnose a problem by

| symptom. This chapter describes how to diagnose a

| problem by a failing component. The AS/400 system
components can detect and analyze problems at the time
of failure.

If you know the failing component, the information in this
chapter can be used to find the exact cause of a problem
when all other procedures and instructions in the
Analyzing Problems Guide, Unit Reference Code Guide,
Service Guide, system messages, and SRCs have failed.
You may be able to use the information in this chapter to
solve problems without having to send an APAR and
LICTR; otherwise, you can use the information in this
chapter to help speed problem or APAR resolution.

If necessary and only after you determined that you cannot
solve the problem, submit the information listed in this
chapter to your next level of support accompanying your
APAR or LICTR. The information that is needed to isolate
and solve a problem is separated by product. Then, each
product is separated by component.

information to tape or diskette and you are in DST,
see “Intervention Display |/O Manager Return

| Note: If intervention is required when dumping

L |

|
| Codes” on page 13-18.

C
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Module Naming Conventions for 0S/400
and VLIC

Module naming conventions are used to make the system,
the component, and often, the function of the module
easily identified. The modules naming conventions are:

ACCNNNNN

where:

A Is the module type. The module type consists
of one character. The character can be:
Q 0S/400
# VLIC

CcC Is the module ID that is referred to as
component. The component can be four
characters long.

NNNNN Is the remaining portion of the unique name.

Notes:

1. The module QCL belongs to the MH component, not
the CL component. This is an exception to the naming
convention.

2. The modules QPZRXXXXXX are PTF objects which
have been temporarily removed or loaded and have
not been applied.

3. The modules QPZAXXXXXX are saved modules that
have been replaced by temporarily applied PTF
objects.

sjusauodwo)

Use the Display Command (DSPCMD) command to display
the module called by any CL command. See the CL
Reference manual or use online help to get more
information about the DSPCMD command.

List of Component Descriptions

Table 4-1 on page 4-2 lists the component descriptions in
alphabetical order under their associated product.
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Table 4-1 (Page 1 of 12). List of System Products and Their Components

Product Component ID Component Description See Page
Advanced 5728AP100 AW Advanced printer writer 4-14
DBCS KP Kanji printer facility
printer PF Printer function control
support PP Advanced printer service
Advanced 5728FNTO0 FT Common functions 4-14
function FTAG ITC Avant Garde Gothic
printing FTAP APL2
fonts FTCS Century schoolbook
FTDA DATA1
FTMG Monotype garmond
FTMS Math and science
FTOC OCR-A and OCR-B
FTPI Pl and specials
FTSA Sonoran sans serif
FTSC Sonoran sans serif condensed
FTSE Sonoran sans serif expanded
FTSH Sonoran sans serif headliner
FTSS Sonoran serif
FTST Sonoran serif headliner
FTSV ITC souvenir
Advanced 5728PW100 AU Documentation or publications 4-14
printer AUCL CL command help text
function FG Advanced printer function utility
Application 5728PW100 See Advanced printer function on page 4-2, 4-14
Development Character generator utility on page 4-2,
Tools Data file utility on page 4-3,
Multiple object manager on page 4-3,
Screen design aid on page 4-11, and
Source entry utility on page 4-11.
BASIC 5728BA100 BA Component 1 of BASIC 4-14
CF Component 2 of BASIC
1D Documentation or publications
IF Component 3 of BASIC
PD Component 4 of BASIC
PR Component 5§ of BASIC
Business 5728DS100 BG Business graphics utility 4-14
graphics utility I} Documentation or publications
Character 5728PW100 CG Character generator utility 4-14
generator
utility
IDC Documentation or publications
COBOL/400 5728CB100 cB CBL38 compiler 4-14
CR CBL38 run-time
CX CBL38 syntax checker
IDC CBL38 documentation or publications
IDL CBL400 documentation or publications
IDS CBL36 documentation or publications
LA CBL400 preprocessor
LB CBL400 compiler
LR CBL400 run-time
X CBL400 syntax checker
SB CBL36 compiler
SR CBL36 run-time
SX CBL36 syntax checker
Communi- 5728CM100 Ccv Documentation or publications 4-14
cations CVvCL CL command help text
utilities GT RSCS/PROFs bridge transforms
GW RSCS/PROFs bridge
RJE Remote job entry facility
4-2 Diagnostic Aids LY21-0597-2 © Copyright IBM Corp. 1988, 1990
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Table 4-1 (Page 2 of 12). List of System Products and Their Components

Product Component ID Component Description See Page
Cryptography 5728CR100 CK Documentation or publications
(CRP) CKCL CL command help text
CKHT Cryptographic help text
CKIS Cryptographic index search
CR Cryptography support 4-14
8080 Programming: Cryptographic User's Guide, SC21-8080
C execution 5799XAY00 CLIB C library 4-14
time CX C compiler run-time routines
subroutines XX C common use back end runtime routines
C language 5728CX100 Ol C optimizer and transiater 4-15
PLNK C Prelinker
CDEB C debugger
CFE C compiler
1D Documentation or publications
C C related changes
Data file 5728PW100 DF DFU definition phase, obsolete 4-15
utility DK Data file utility migration from
DL Data file utility list function
DY Data file utility/36 view code
Dz Data file utility
IDD Documentation or publications
DBCS font 5730FN100 KDO Base 4-15
KD1 Japanese
KD2 Korean
KD3 Traditional Chinese
KD4 Simplified Chinese
KDS Thai
Dictionary 5728DCT00 Ds Dictionary services 4-15
FORTRAN/400 5730FTN100 FO FORTRAN compiler 4-15
Interactive 5728DB100 DE IDU data entry 4-15
data utilities ID IDU common function
QU IDU query
Knowledge 5799DCKO00 Kl Knowledge tool compiler 4-15
tool 5799DCKO00 KT Knowledge tool external application program interface (API)
5799DCTO00 KT Knowledge tool translator
Multiple 5728PW100 IDM Documentation or publications 4-15
object uo Multiple object manager
manager
Office 5728WP100 NNOH Office help text
Vision/400 NNOI Office index search
OE Office editor 4-15
OF Personal services 4-15
OoM Office editor (adapted) 4-15
(e]e) Office calendar 4-15
ou Documentation or publications
oucCL CL command help text
ow PC text assist 4-15
0oz Personal services and office administration 4-15
9615 Office: Learning about OfficeVision/400, SC21-9615
9616 Office: Using OfficeVision/400, SC21-9616
9617 Office: Learning about OfficeVision/400 Word Processing,
SC21-9617
9618 Office: Using OfficeVision/400 Word Processing, SC21-9618
9626 Office: Planning For and Setting Up OfficeVision/400, SC21-9626
9627 Office: Managing OfficeVision/400, SC21-9627
9868 Office: OfficeVision/400 Common Tasks, GX21-9868
9879 Office: Using OfficeVision/400 Adapted Word Processing

Function, SC21-9879
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| Table 4-1 (Page 3 of 12). List of System Products and Their Components

| Product Component ID Component Description See Page ’
0S/400 572855100 AL Alerts in network management 4-16
AR Test request key function 4-16
CA Command analyzer 4-16
CD Command definition 4-16
Cl System/36 environment support 4-16
CJ SAA spool print CPI 4-16
CL Command language 4-16
CP Copy 4-16
C1 System/36 Environment Cryptographics 4-17
DB Database 4-17
DD Data description 4-17
DF Device file definition 4-17
DK Diskette 4-17
DM Data management 4-17
DP Online problem analysis and resolution displays 4-18
DR Diskette repair 4-18
Dz Data file utility 4-18
EA System delivered education 4-18
EB System delivered education courses 4-18 J
EC Edit code 4-18
ED ECS contact database 4-18
EE System/38 execution environment 4-18
ES Service support facility 4-18
EX System/36 environment 4-19
EZ Operational assistant 4-19
FA DBCS compatibility fonts 4-19
0 FG Advance printer function 4-19
+ FM File transfer access method 4-19
c FN Finance 4-19
g FO SAA FORTRAN run-time library 4-19 .
o FR File restore 4-19
o} GA Generic attach 370 channel 4-19
g GS AFP printer resource utility 4-19
O HC PC support host configuraiton 4-19
1A Techriical information access 4-19
1D IDDU support 4-19
IN Installation 4-20
JO Journal 4-20
KJ Kaniji 4-20
LI Librarian 4-20
LP Licensed program install 4-20
MA Marketing order process application 4-20
MH Message handler 4-20
MN Menu 4-21 ] ’
NC Native command definition objects 4-21
NM Network management services 4-21
ocC Office calendar services 4-21
oD Office document file manager 4-21
OE Office editor 4-21
OF Office, System/36 folder restore 4-21
oG Personal services (Office) 4-21
OH Office mail 4-22
oJ Office save/restore 4-22
OK Directory services 4-22
OM Office editor (adapted) 4-22
OP Office DW/SL print function 4-22
oQ Document interchange architecture session services 4-23
OR PC Support/36 organizer 4-23
os Office systems, DIA support 4-23
oT Office transformations 4-23
oW PC text assist 4-23
PD Problem determination 4-24
PM Performance monitor 4-24
PN Printer support 4-24
PQ PSF 4-24 \
PR Program resource monitor 4-24
PT Prompter 4-24
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| Table 4-1 (Page 4 of 12). List of System Products and Their Components

| Product Component ID Component Description See Page
PUAI Al/Communications configuration prototype
PUAL Alert help text
PUCL CL command help text 4-17
PUCQ SAA CPI query online information
PUDC Device configuration help
PUDU IDDU online information
PUEH ECS help text
PUEI ECS index search
PUFH Configuration help text
PUFI Configuration index search
PUID DC index search
PUIH Install help text
PUIS Index search
PUKI Help text for knowledge tool
PULP Licensed program install help text
PUMH Primary menu help text
PUOH Office help text
PUOI Office index search
PUPH Problem handling help text
PUPI Programming index search
PUPL Problem log help text
PUQH Q&A help text
PUQI SQL index search
PUQT SQL help text
PUSF Service facility help text
PUSH SDE help text
PUSI SDE index search
PUYI System operations index search o
PY Performance RTE 4-24 o
PZ PTF management 4-24 3
QA Questions and answers 4-24 g
QR Database query 4-25 5
QU AS/400 query run-time 4-25 (1)
QX SAA query CPI 4-25 3
RC Recovery 4-25 7
RM RM/COBOL run-time library 4-25
RU Reference code translate table facility 4-25
RZ System resource management 4-25
SC Service facility 4-26
SCA Service facility, communications
SF Sub file 4-26
SM Concurrent service monitor 4-26
SP Spool 4-26
SQ Structured query language 4-26
SR Save/restore 4-27
SS Source/sink management 4-27
SuU System upgrade utility 4-27
SX Service activity log (problem log) 4-27
SY Security 4-28
SZ Software management services 4-28
TA Tape 4-28
B Table 4-28
TD Transform data 4-28
TE Test 4-28
TI Technical information exchange 4-28
TN Commit 4-28
TT Technical tools 4-28
uc User customization of the keyboard 4-28
UH UIM help facility 4-28
V] User interface manager 4-28
UpP User-perceived problem resolution 4-28
UR Library exit routines 4-29
us User object support 4-29
ut System/36 environment utilities 4-29
wC Work control 4-29
wD Subsystem description 4-30
WH Where used 4-30
WP Work station printers 4-30
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| Table 4-1 (Page 5 of 12). List of System Products and Their Components

| Product Component ID Component Description See Page ’
WS Work station 4-30
WT Work monitor 4-30
XA VLIC byte string space component 4-30
X1 Interactive SQL 4-30
Y1 System/36 interactive terminal facility 4-31
Y2 File transfer 4-31
* Migration 572855100 BA BASIC migration AS/400 4-36
BG Business graphics utility (BGU)
CG Character generator utility (CGU)
DC Hardware and commurications configuration
DFM Migration umbrella
DKM Data file utility migration
DZM Data file utility migration or conversion
FE PC data router
FGM Advanced printer function
IDM Iinteractive data definition utility (IDDU)
W Interactive work station (IWS)
MG AS/400 migration utility )
MM System/34 to AS/400 migration
MR Remote job entry conversion
MSM MSRJE
OTM Office transforms
Ps PS/DIA/FMS
QUM Query
RG RPG
SRM Save/restore
n SYM Security
+ TS Distributed data management
c WSM Work station utility
g wu Work station utility
o
[«lll | = Operational 572855100 0A Operational assistant 4-36 J
g assistant OAID Help text for operational assistant
© * Problem 572855100 AJS 8404 service processor 4-36
analysis ALVM Multifunction IOP
routines ALVN 0P
BSCV BSC IOM reference code files
CCEC 9406
CHCM 2507 common code
CHRY 2507 common code
COCO 2600
COML 9404 communications
COMM Communications )
CPP CPP message documentation
DCTL 6110
DI Diskette functional manager
DSD1 9332
DSD2 9335
DSD3 9335 ‘B’
DSKT 9331
EXPB 5021 and 5030 feature
IMPI IMPI
LEED 6100 file
LNXA ASCII work station controller
LTNG 6105 DASD
LOPT 9404 optical devices
LUGE 1/4 inch cartridge tape 6346 or 6341
MNXA Asynchronous work station
MNXT Twinaxial work station
OPAN Control panel
OPNL Control panel
PNL2 Function 2 on the control panel
PVMC VLIC
PWRS System or feature power
PXPF 0S/400
RDKT 6331 or 6332 diskette
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| Table 4-1 (Page 6 of 12). List of System Products and Their Components

| Product Component ID Component Description See Page
RMWS Remote work station PAR component
REPB
SDKT 6332 diskette drive
SRVP 9406 service processor
SPTY SPC entry document
TAPT 9347
TAP1 9347
TAP3 2440
TAP4 9346
TAP5 3422
TAP6 3430
TAP8 9347 9348
TCSE
TCTL
TCT2
TCO3
TCO4
TCO6
THEM Multifunction IOP
THEO IOP
TOBG
WCTL
WKST Work station controller
34BL 3480 tape cartridge
34GL 3490 tape
* Publications 5728SS100 0481 Programming: Control Language Reference, SBOF-0481
0597 System Support: Diagnostic Aids, LY21-0597 @)
8076 Programming: Command Reference Summary, SC21-8076 (o]
8077 Programming: Control Language Programmer'’s Guide, 3
SC21-8077 >
8078 Programming: Work Management Guide, SC21-8078 3
8079 Programming: Backup and Recovery Guide, SC21-8079 o
8082 System Operations: Operator's Guide, SC21-8082 3
8083 Programming: Security Concepts and Planning, SC21-8083 "
8086 System Operations: Question-and-Answer Database
Coordinator's Guide, SC21-8086
8104 Programming: System Reference Summary, SC21-8104
8106 Device Configuration Guide, SC21-8106
9062 System Support: Unit Reference Code Guide — 9404,
SY31-9062
9064 System Support: Analyzing Problems Guide — 9404, SY31-9064
9588 Communications: Distribution Services Network Administrator's
Guide, SC21-9588
9620 Programming: Data Description Specifications Reference,
SC21-9620
9657 Utilities: Interactive Data Definition Utility User's Guide,
SC21-9657
9658 Programming: Data Management Guide, SC21-9658
9659 Programming: Database Guide, SC21-9659
9662 Programming: System Reference for the System/36
Environment, SC21-9662
9663 Programming: Concepts and Programmer's Guide for the
System/36 Environment, SC21-9663
9678 Information Directory, GC21-9678
9744 System Operations: New User's Guide, GC21-8211
9755 Programming: System/38 Environment Programmer's Guide
and Reference, SC21-9755
9758 Programming: Office Services Concepts and Programmer's
Guide, SC21-9758
9770 System Operations: Online Education Administering Guide,
SC21-9770
9858 Communications: Retail Communications Programmer's Guide,
SC21-9858
9864 Communications: Intrasystem Communications Programmer’s
Guide, SC21-9864
9878 Licensed Programs and New Release Installation Guide,
SC21-9878
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| Table 4-1 (Page 7 of 12). List of System Products and Their Components

| Product Component ID Component Description See Page
9890 Programming: Data Description Specifications Debugging
Template, GX21-9890
9891 Programming: Data Description Specifications Coding Form,
GX21-9891
— 0S/400 5728SS1CM 8099 Communications: Finance Communications Programmer's
communi- Guide, SC21-8099
cations 9590 Communications: Programmer's Guide, SC21-9590
9592 Communications: Asynchronous Communications Programmer's
Guide, SC21-9592
9593 Communications: BSC Equivalence Link Programmer's Guide,
SC21-9593
9594 Communications: SNA Upline Facility Programmer’s Guide,
SC21-9594
9600 Communications: Distributed Data Management User's Guide,
SC21-9600
9601 Communications: User's Guide, SC21-9601
9602 Communications: 3270 Device Emulation User's Guide,
SC21-9602
9661 Communications: Communications and Systems Management
User's Guide, SC21-9661
— 0S/400 572855102 0536 Programming: GDDM Programming Guide, SC33-0536
GDDM 0537 Programming: GDDM Programming Reference, SC33-0537
* Execution 572855101 BA BASIC support in ETS 4-36
time CR System/38 COBOL run-time routines in ETS
" subroutines CX C compiler run-time routine
) (ETS) DJ Data file utility/36 view procedures
c DL Data file utility list function
= DQ Data file utility execution code
c
o DU Debugger
o DZ Data file utility
E HL Display help component of ETS
8 1D Documentation or publications
LR S/L COBOL run-time routines in ETS
MR System/36 procedures: MSRJE, RUTABLE, and RJE
PE PL/1 run-time routines in ETS
PX Pascal run-time routine
RR System/36 compatible COBOL run-time routines
R2 RPG Il run-time routines in ETS
R3 RPG Ill run-time routines in ETS
R4 RPG IV run-time routines in ETS
SD Screen design aid (SDA)
SR System/36 COBOL run-time routines in ETS
XX Common use back end run-time routines
uy Common list processing code
¢ Sort 572855101 IDS Documentation or publications 4-37
UN Reformat
¢ 0S/400 572855102 GD Graphical data dipslay manager (GDDM) 4-36
GDDM
¢ DBCS 572855103 FS Font management facilities 4-36
3270PC PJ DBCS 3270PC emulation
* Online 572855104 EG Online education presentation services
documenta-
tion
* Cross 572855105 AD Cross system product application development
system AE Cross system product application execution 4-36
product AG Cross system product other 4-36
(CSP)
¢ 0S/400 572855106 PK AFP print command 4-14
AFP PQ AFP printer support 4-24
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; | Table 4-1 (Page 8 of 12). List of System Products and Their Components

| Product Component ID Component Description See Page
* 0S/400 5728SS1CM AC Advanced peer communications 4-31
communi- AP Access path 4-31
cations A1 Intra function manager 4-31
Bl BSC function manager for ICF-BSCEL 4-31
BS BSC FM support for System/38 environment 4-31
CN DDM communications 4-31
DC Device and communications configuration 4-32
DX DSNX 4-32
EM 3270 device emulation 4-32
ER Communications error recovery procedures 4-32
IC Intersystem communications function data management 4-32
IF Intersystem communications function debug (TRCICF) 4-32
LC Low-entry networking control point 4-32
LM Token-Ring network manager 4-32
LNKT Link test, communication line and control 4-33
LS APPN network services 4-33
MC Communications error messages 4-33
NF Network facilities 4-33
ON Open system IOM 4-33
PA Work station pass-through 4-33
Pl 3270 pass-through 4-34
PUCH Communications help
PUCI Communications index search
RA RA/DHCF 4-34
RF ICF retail finance function manager 4-34
SA SNUF function manager 4-34
Si APPC function manager for System/38 environment 4-34 o
SL Secondary LU-1 4-34 o
SW Switched lines 4-34 3
TR Communications trace CL interface 4-34 g
TS DDM-target source 4-34 3
L TV Virtual terminal function manager 4-35 o
T1 T1P1 device support 4-35 ':_"_
T3 SNA-T3 subset 4-35 I
YF Asynchronous function manager 4-35
2D SNA distribution service 4-35
* 0S/400 572855107 PURI REXX index search 4-37
REXX RE SAA procedures language
PAP 5799C2G00 PA Product application program (PAP) on the service support 4-37
system
( PASCAL 5728PS100 PASC Pascal 4-37
ID Documentation or publications
PAS Pascal/400 compiler
PX Performance run-time execution
PC Support 5728PC100 CE Copy screen image function, host 4-37
G2 Graphic user interface
G4 Graphic user interface OS/400
HI PC host install
HP PC help text
HS Host service
HU Host utilities
IOWA Work station function (WSF) OS/2 LLAPI
iIowB Work station function L3 bringup
1OWD Work station function display and supervisor
IOWK Work station function OS/2 keyboard
IOWP Work station function OS/2 printer
IOWR Work station function OS/2 RAS
U Documentation or publications
IUCL CL command help text
‘ IUPC Documentation or publications MRI
IWAD New PC adaptors (compatibility)
IWAP New PC applications (compatibility)
IWCE Copy screen image function for PC
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| Table 4-1 (Page 8 of 12). List of System Products and Their Components

| Product Component ID Component Description See Page
IWCF Configuration
IWCL Common library
IWDY New PC displays (compatibility)
IWID Documentation or publications
IWIN Installation
IWKB New PC keyboards (compatibility)
IWMF Message facility
IWMG IWS migration
IWMN Product menu
IWOR Organizer
IWOS Compatibility, new PC operating
IWPC Compatibility, new PC system unattended
IWPR Compatibility, new PC printers
IWRP Remove PC support
IWRT Router
IWSF PC support shared folders
IWSR Submit remote command
IWTF Transfer function
IWTT Translate table
IWVP Virtual print
IWWA Work station function LLAPI
IwwC Work station function configuration
IWWD Work station function displays
IWWG Work station function graphics
IWWK Work station function PC DOS keyboard
IWWM Work station function interactive color mapping
IWWP Work station function printers
0 ow Office PC text assist
+ PUPC Documentation or publications MRI
c SM52 5250 session manager
g XF PC support file serving
o ub PC support update
o 8195 PC Support DOS Planning and Installation Guide, SC21-8185
g 8196 PC Support 0S/2 Planning and Installation Guide, SC21-8196
O 8197 PC Support: DOS Operations Reference, SC21-8197
8198 PC Support 0S/2 Operations Reference, SC21-8198
8199 PC Support DOS User's Guide, SC21-8199
8200 PC Support: 0S/2 User's Guide, SC21-8200
8091 PC Support: DOS and 0S/2 Technical Reference, SC21-8091
8093 PC Support DOS and 0S/2 Messages and Problem Analysis
Guide, SC21-8093
9912 PC Support: Keyboard Templates, SX21-9912
Performance 5728PT100 CP Capacity planner/modeler 4-37
tools HT Command and display help text
IP Install programs 4-37
IT Interactive performance analysis 4-37
MN Menu support 4-37
PG Performance tools graphics 4-37
PT Performance tools 4-37
PUTH RPFT index search
PUTI RPFT help text
RB Documentation or publications
RBCL CL command help text
RBHT RPFT help text
RBIS RPFT index search
TZ Timing and paging statistics tool 4-37
8084 Programming: Performance Tools Guide, SC21-8084
PLM1 5728PL100 DG PL/I native source 4-37
PC PL/I compiler
PE PL/I run-time routines
PS PL/I syntax checker
Point of Sale 5728CF100 RT Retail applications 4-38
(POSA) RV POSA documentation or publications
RVCL CL command help text
PTOS Point-of-Sale Manual, SC21-9868
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Table 4-1 (Page 10 of 12). List of System Products and Their Components

Product Component ID Component Description See Page
Programmer 5799DAG00 TK Programmer tool kit 4-38
tool kit TK36 Programmer tool kit/36
TK38 Programmer tool kit/38
Query 5728QU100 PO Documentation or publications
POCL CL command help text
POQU Query help text and index search
QU Query product component 4-38
9614 Query: User's Guide, SC21-9614
Remote job 5728CM100 GTR PROFs bridge 4-38
entry (RJE) ID Documentation or publications
MR Remote job entry
RM/COBOL 5730MC100 RM RM/COBOL run-time library 4-38
RPG/400 5728RG100 1D2 Documentation or publications for RPG || 4-38
D3 Documentation or publications for RPG Il
1D4 Documentation or publications for RPG IV
RG2 RPG compiler of RPG II
RG3 RPG compiler of RPG lli
RG4 RPG compiler of RPG IV
RP2 Auto report of RPG ||
RP3 Auto report of RPG Il
RP4 Auto report of RPG IV
RS2 Syntax checker of RPG Il
RS3 Suntax checker of RPG Il o
RS4 Syntax checker of RPG IV o
R2 Execution time routines of RPG Il £
R3 Execution time routines of RPG 1| =
R4 Execution time routines of RPG IV 3
o
Screen 5728PW100 IDS Documentation or publications 4-38 ':_"_
design aid SD Screen design aid "
Source entry 5728PW100 IDRD Documentation or publications 4-38
utility IDSU Documentation or publications for SEU
RD Source entry utility
SuU Source entry utility
SQL 5728ST100 SG Documentation or publications 4-38
SGCL CL command help text
SGGH SQL help text
SGIS SQL index search
SQ SQL product component
S1 Interactive SQL
9608 Programming: Structured Query Language/400 Reference,
SC21-9608
9609 Programming: Structured Query Language/400 Programmer's

Guide, SC21-9609

System/38 5728DB100 See Interactive data utilities on page 4-3 and 4-38
utilities Text management/38 on page 4-12.
Systems 5730SM100 NS Network services 4-38
management NSAL ECS Alert
utilities NSED ECS contact database
NSES Service provider support
NSP2Z ECS PTF
NSSZ ECS software management
TCP/IP 5728TC100 RI Documentation or publications
RICL CL command help text
RICS Communications index search
RIHT Communications help text
TG TELNET support 4-39
™ Transmission control protocol 4-39
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Table 4-1 (Page 11 of 12). List of System Products and Their Components

| Product Component ID Component Description See Page ’
9875 Communications: Transmission Control Protocol/internet
Protocol Guide, SC21-9875
Telephony 5798RXP00 TL Telephony application services L 4-38
5799CZJ00 TL Telephony application services P
Text 5728DB100 X AS/400 text management/38 4-38
Management/38 9759 System/38 Compatibility: Text Management/38 User's Guide and
Reference, SC21-9759
Timing and 5799DGQO0 T2 Timing and paging statistics tool 4-39
paging
Vertical 9400DG300 Al Activation/invocation 4-39
licensed AU Authority management 4-39
internal code BM Bus manager 4-39
BS Byte string space 4-39
cC Computation and control 4-39
CF Common functions 4-39 )
co Commit 4-39
DB Database 4-40
DBCR Database run-time cursor
DBCT Database create
DBFR Database force
DBIP Database IPL
DBLD Database load dump
DBMN Database maintenance and friends
0 DBMP Database mapping
+ DBOC Database open/close
c DBRG Database reorganization
g DBRT Database run-time
o DBSL Database selection
Q DBTL Database tools J
E DK Diskette 4-40
8 DM DASD management 4-40
DO Debugging and observation 4-40
DS Dictionary services 4-40
EM Event management 4-40
EX Exception management 4-40
FS VLIC file server 4-40
IDE IMP| device exerciser
Il Independent index 4-40
10 10 debug 4-40
IP Inter-process communications facility 4-40
IT IPL termination 4-40 ’
IX Machine index 4-41
JO Journal management 4-41
JOIP Journal IPL
JORT Journal run-time
LD Load/dump 4-41
LL Link/loader (work with microcode) 4-41
MC Machine check 4-41
MN Context management 4-41
MO Magneto optical disk 4-41
M2 Module-2 run-time support 4-41
NM Network management services 4-41
OE Dictionary object support 4-41
OoX Optimizing translator 4-41
PG Program management 4-41
PM Process management 4-41
PT Performance tools 4-42
PU Publications
PUCL CL command help text
PUMP DASD utilities 4-42
QM Queue management 4-42
RI RAS and instrumentation 4-42
RIDA Display alter dump
RIDP Print stand-alone dump
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| Table 4-1 (Page 12 of 12). List of System Products and Their Components

‘ | Product Component ID Component Description See Page
RIFL 0S/400 debug
RIIN Install service function
RISP Service processor |IOM
RITR VLIC trace
RIVL VLOG interface
RIVP Display VPD
RJ Stand-alone utilities load or restore 4-42
RM Resource management 4-42
SD Service driver 4-42
SE Stand-alone utility driver 4-42
Sl Source/sink instructions 4-42
SM Storage management 4-43
SO Space object management 4-43
SORT Sort utility 4-43
SS Source/sink management 4-43
SV SVLS 4-43
S3 Machine service facility 4-43
TA Tape 4-43
‘ VL VLIC log 4-43
wo Write once optical 4-43
XC Translator code generation 4-43
XL Translator 4-43
YY Common includes
VLIC com- 8400DG3CM CM Common class IOM 4-43
munications CR Cryptographic facility 4-44
CT Communications trace 4-44
EL Error logging 4-44
EREP Error record summarization 4-44
LC APPC control point 4-44
LM Device/location manager 4-44
[ LNKT Link test, communcation line and control 4-45
MS Machine services control point 4-45
oT Open station IOM 4-45
PA Display station pass-through 4-45
Pl 3270 Display Station Passthru 4-45
RA RA/DHCF 4-45
SB SNUF DFC/sC 4-45
B BSC base IOM 4-46
TE 3270 emulation (BSC) IOM 4-46
TEX 3270 emulation translator 4-46
TG TCP/IP remote logon support 4-46
TI ISDN IOM 4-46
TL Local work station controller or SDLC IOM 4-46
‘ ™ MTAM IOM 4-46
TN BSC Network Job Entry IOM 4-46
TQ Link Access Protocol ISDN (LAPI) IOM 4-46
TS Primary work station 4-46
TT LAN IOM 4-47
TU SNA DLC common function 4-47
> X.25 IOM 4-47
T1 T1 P1 line IOM 4-47
T2 PU type 2 station IOM 4-47
YI Asynchronous IOM 4-47
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Components

Advanced DBCS Printer Support * C Execution Time Subroutines

| Advanced DBCS Printer Support

| To solve problems with this licensed program product, see
| the publications that relate to this product listed in the

| Information Directory or contact your next level of service
| support to determine what information is needed to

| diagnose the problem.

Advanced Function Printing Fonts

For this product, see “Printer Problems” on page 3-16.

PK—AFP Print Command: The information needed for
this component is the same as work station display support
(WS) on page 4-30.

Advanced Printer Function

To solve problems with this licensed program product, see
the publications that relate to this product listed in the
Information Directory or contact your next level of service
support to determine what information is needed to
diagnose the problem.

Application Development Tools

| To solve problems with this licensed program product, see
| “Character Generator Utility,” “Data File Utility” on

| page 4-15, “Multiple Object Manager” on page 4-15,

| “Screen Design Aid” on page 4-38, and “Source Entry

| Utility” on page 4-38.

| Application Programming Tools

| To solve problems with this licensed program product, see
| the publications that relate to this product listed in the

| Information Directory or contact your next level of service
| support to determine what information is needed to

| diagnose the problem.

BASIC

| ¢ The application source code and all referenced files.
| < Detailed instructions on how to create the problem
| again.

* A copy of the job log.

Business Graphics Utility

| To solve problems with this licensed program product, see
| the publications that relate to this product listed in the

| Information Directory or contact your next level of service
| support to determine what information is needed to

| diagnose the problem.
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| Character Generator Utility

| To solve problems with this licensed program product, see
| the publications that relate to this product listed in the

| Information Directory or contact your next level of service
| support to determine what information is needed to

| diagnose the problem.

COBOL

| To solve problems with this licensed program product, see
| the publications that relate to this product listed in the

| Information Directory or contact your next level of service
| support to determine what information is needed to

| diagnose the problem.

\

| Communications Utilities

| For RSCS/PROFs bridge, see the Communications:

| Distribution Services Network Administrator's Guide,

| $C21-9588 and for remote job entry (RJE), see the

| Communications: Remote Job Entry User’s Guide and

| Reference, SC09-1168 for problem analysis procedures.

| Cryptographic Support

| CR—Cryptographic Support: All functions:

* The application source code that uses cryptographic
support

* The input parameter values passed to cryptographic
support

e The output parameter values returned from
cryptographic support

* Any application objects necessary to create the
problem again

* A copy of the job log containing second-level text

* Any dumps that were created by the system at the
time of the failure

¢ A listing of the objects in the QCRP library
* A display listing of the QCRP/Q5728CR1 data area

+ Sufficient information to create the problem again

| C Execution Time Subroutines

| To solve problems with this licensed program product, see
| the publications that relate to this product listed in the

| Information Directory or contact your next level of service
| support to determine what information is needed to

| diagnose the problem.
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| C Language

| To solve problems with this licensed program product, see
| the publications that relate to this product listed in the

| Information Directory or contact your next level of service
| support to determine what information is needed to

| diagnose the problem.

Data File Utility

| The information needed for this program product is the
| same as the 0S$/400 Data File Utility (DZ) component on
| page 4-18.

| DBCS Font

| To solve problems with this licensed program product, see
| the publications that relate to this product listed in the

| Information Directory or contact your next level of service
| support to determine what information is needed to

| diagnose the problem.

| Dictionary

| To solve problems with this licensed program product, see
| the publications that relate to this product listed in the

| Information Directory or contact your next level of service
| support to determine what information is needed to

| diagnose the problem.

FORTRAN/400

Provide:

* The CRTFTNPGM command used to create the
program.

* The source listing using the command: CRTFTNPGM
option (*LIST).

|

I

|

|

l

| ¢ Include all the other options and parameters specified
! on the original command. This creates an IRP listing.
|

|

|

* Sufficient information and data to create the problem
again.

See the FORTRAN/400* User’s Guide for debugging
FORTRAN/400 programs.

Interactive Data Utilities

To solve problems with this licensed program product, see
the publications that relate to this product listed in the
Information Directory or contact your next level of service
support to determine what information is needed to
diagnhose the problem.
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Knowledge Tool

To solve problems with this licensed program product, see
the publications that relate to this product listed in the
Information Directory or contact your next level of service
support to determine what information is needed to
diagnose the problem.

| Multiple Object Manager

| To solve problems with this licensed program product, see
| the publications that relate to this product listed in the

| Information Directory or contact your next level of service
| support to determine what information is needed to

| diagnose the problem.

Office Vision/400

| For more information about OE, OF, OM, and OW
| components, see pages 4-21 through 4-23

00 —Office Calendar
* A copy of the job log.
» Sufficient information to create the problem again.

* A copy of files QUSRSYS/QAOF*, QUSRSYS/QAOS*,
and QUSRSYS/QAOQC*.

* If you can create the problem again, run the failing job
after entering the TRCJOB command with parameter
TRCTYPE(*ALL).

Note: Turn the trace on, when possible, before the
problem starts and turn the trace off after the
problem occurs.

* A copy of the trace QPSRVTRC after the problem
occurs.
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| OZ—Personal Services and Office Administration:

| Contact your next level of service support to determine
| what information is needed to diagnose the problem.

08/400

This topic shows information used for solving problems
with a component of the operating system. For a list of the
most commonly used tools used in gathering the
information for OS/400 problems, see page 3-16.

Notes:

1. If the problem is in or is associated with a display
command, obtain a copy of the command and a copy
of the file used. Refer to the CL Reference for a list of
the files used.

2. For the Work with Subsystems (WRKSBS) command,
dump all subsystem descriptions using the Dump
Systems Object (DMPSYSOBJ) command.
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AL —Alerts in Network Management:
e A dump of the QLUS job using the DMPJOB command.

* A copy of the QLUS job log using the command:
DSPJOBLOG QLUS OUTPUT(*PRINT).

» If the failure occurred in a user job, a copy of the
user's job log using the DSPJOBLOG command.

* A dump of the system objects QUSRSYS/QAALERT
using the DMPSYSOBJ command.

* |f the problem can be created again, trace QLUS as
follows:

— STRSRVJOB QLUS

— TRCJOB *ON MAXSTG(999)
— Create the error again

— TRCJOB *OFF

| AR—Work Station Reliability, Availability, and
| Serviceability (RAS): Ali functions:

¢ An indication of the display image at the time of the
failure

* A copy of the logic unit description (LUD), control unit
description (CTLD), and network unit description (NUD)
objects using the DMPSYSOBJ command

* The 5250 configuration
The following functions are provided by the operating

system for the Reliability, Availability, and Serviceability
Support (RAS) for the 525X, 319X, and so on.

Configuration

Error recording analysis procedure (ERAP)
Display verification

Other options

To invoke the test request function for local and remote
work stations, see the service guide for that work station.

CA—Command Analyzer: All functions:

* The source listing if the command is CRTCMD or
CRTCLPGM

* A copy of the command definition object using the
DMPSYSOBJ command

* The command definition object or objects using the
SAVOBJ command

» Sufficient information and data to create the problem
again

CD — Command Definition: All functions:
* A copy of the command definition source
* A description of the data entered on the work station
* The command definition source output listing

* A copy of the command definition object using the
DMPSYSOBJ command
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* The command definition object using the SAVOBJ
command

Cl—System/36 Environment Support: The information
needed for this component is the same as System/36
environment (EX)

| CJ—SAA Spool Print (CPI): Contact your next level of
| service support to determine what information is needed to
| diagnose the problem.

CL —Control Language:
* All functions:

— The CRTCLPGM command used to create the
program

— The source listing using the command:
CRTCLPGM (OPTION(*SOURCE))

— A printout of generated code using the command:
CRTCLPGM (GENOPT(*LIST))

— The command definition object for the suspect
commands using SAVOBJ command

— The program using the SAVOBJ command

— Sufficient information and data to create the
problem again

¢ Data area commands DCLDTAARA, SNDDTAARA, and
RCVDTAARA

— A copy of the data area using the DMPSYSOBJ
command

— The command used to create the data area

— The data area using the SAVOBJ command

* Data manipulation commands DCLF, SNDF, RCVF,
SNDRCVF, WAIT, and CNLRCV

— The source listing from the file creation

— The command used to create the files

— Override commands used

— All the above for any files involved in an override
or overrides

— The files used by the program using the SAVOBJ
command

* Convert CL Source (CVTCLSRC) command

— The orignal and the converted CL source using the
SAVOBJ command

— A copy of the Converted CL Source Report
produced from the CVTCLSRC command

CM~—Common Programming Interface: Contact your
next level of service support to determine what information
is needed to diagnose the problem.

CP—Copy: All functions:

* The record formats of files involved in the copy
function data description specifications (DDS)

* A copy of the data records, control blocks, and
machine interface (Ml) objects associated with the files
using the DMPSYSOBJ command
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¢ The command as entered

* Any file overrides entered using the DSPOVR
command

CU—CPIC Utility: Contact your next level of service
support to determine what information is needed to
diagnose the problem.

| C1—System/36 Environment Cryptographics:

| All functions:

| * The application source code that uses cryptographic
| support

* The input parameter values passed to cryptographic
support

* The output parameter values returned from
cryptographic support

* Any application objects necessary to create the
problem again

* A copy of the job log containing second-level text

* Any dumps that were created by the system at the
time of the failure

* A listing of the objects in the QCRP library
¢ A display listing of the QCRP/Q5728CR1 data area

« Sufficient information to create the problem again

DB —Database: All functions:
* A description of the function being performed

* A copy of the file control block using the DMPOBJ
command

* A copy of the level 3 VLIC dump of the VLIC logs
surrounding the time of the failure

DD —Data Description: All functions:
* A copy of the source data if a source file was used
¢ All printed output from the job including:

— A copy of the data descriptions specifications
(DDS) source listing, for create operations with
source input files, using the command: CRTF
OPTION(*SRC *LIST)

| — A copy of the file if it was created using the

| DMPOBJ command

| — A copy of any associated files using the DMPOBJ
| command

DF —Device File Definition: The information needed for
this component is the same as data description (DD) on
page 4-17.
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DH—Problem Determination Procedures Help
Displays: Contact your next level of service support to
determine what information is needed to diagnose the
problem.

DK —Diskette Support: The information needed for this
component is the same as work station display support
(WS) on page 4-30.

DL —DFU/List:

The command that was used with all its parameters

The file description used, for example: DFU, IDDU, or
RPG

The data file containing the information used to create
the problem again

— If a logical file is involved, all based on physical
files are needed

— If an IDDU data dictionary is used, provide the
instruction on how to link the data file to the
dictionary definition

The DFU program and display device file objects,
created by DFU

The job log with any low level messages
A list of all PTFs loaded to date

Any information generated by DFU, for example: audit
reports, RPG parser listing, DFU program definition
summary reports, and DFU/List printouts
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If DDM files are involved, both the target (remote)
system file, the source (local) system file, and the
configuration information are needed

Step-by-step instructions on how to create the problem
again

DM —Data Management:

Chapter 4. Gathering Information for or Solving Problems by Component

Any override commands used.

Any file overrides entered, using the WRKJOB
command.

Any file opened, using the WRKJOB command.

Any files used by the program, using the SAVOBJ
command.

Any programs used, using the SAVOBJ command.
A copy of the job logs for the job producing the error.

If you can create the problem again, run the failing job
using the Trace Job (TRCJOB) command. When using
the TRCJOB command, specify a maximum storage of
1000 decimal kilobytes.

A dump of any exception-related data for any
unhandled exceptions that occurred

A copy of messages sent to the history log or the
system operator queue about problem and/or failing
files.
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A dump of any files used, using the DMPSYSOBJ
command

| <« A print of the displays in error or preceeding the error

DP —Problem Determination Procedures User
interface Displays:

A copy of the job log.

A trace of the failing job after running the failing job
again using the command: TRCJOB TRCTYPE(*ALL).
The error log ID can be found in the problem log entry
using the Work with Problems (WRKPRB) command.

A copy of the error log entry.

A copy of the problem log entry for the problem using
the WRKPRB command.

DR — Diskette Repair: All functions:

A copy of the messages that were sent to the system
operator queue using the DMPSYSOBJ command

A hard copy of the displays and options that were
selected

A hard copy of the display/alter display before and
after alteration of data

The diskette involved

DZ — Data File Utility (DFU):

4-18

The command that was used with all its parameters

The file description used, for example: DFU, IDDU, or
RPG

The data file containing the information used to create
the problem again

— If alogical file is involved, all based on physical
files are needed

— If an IDDU data dictionary is used, provide the
instruction on how to link the data file to the
dictionary definition

The DFU program and display device file objects
created by DFU

The job log with any low-level messages
A list of all PTFs loaded to date

Any information generated by DFU, for example: audit
reports, RPG parser listing, DFU program definition
summary reports, and DFU/List printouts

If DDM files are involved, both the target (remote)
system file, the source (local) system file, and the
configuration information are needed

Step-by-step instructions on how to create the problem
again

Diagnostic Aids
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EA —Online Education Enablers:

Any information about the STREDU command used

A copy of the files in the QUSRSYS library. They are:
QAEASTUI, QAEASTUT, QAEASTUS, QAEASTUL, and
QAEABKMT.

A copy of the files in each course library. They are:
QAEBAUDI, QAEBAUDL, QAEBMODI, QAEBMODL, and
QAEBDSCT.

EB —Online Education Support:

A copy of the files that support the education modules
provided with the OS/400 system.

EC —Edit Code:

A copy of the edit description object using the
DMPSYSOBJ command

ED —Contact Database for Electronic Customer
Support:

A copy of the dump file QAEDCDBF using the DMPOBJ
command

The job log for the job that experienced the failure
using the DSPLOG command for a reasonable time
interval surrounding the error

A copy of any dumps that were created from the error

EE —System/38 Environment:

This component relies on other components. The
information needed for this component is the same as
the other components running in OS/400 operating
system. Identify the other components and mention in
the APAR description that the problem was in the
System/38 environment.

ES —Service Support Facility:

All functions:

— A copy of the user's job log

— A copy of the operator's job log

— A copy of the job trace using the TRCJOB
command

— A copy of the contact database QAEDCDBPF using
the DMPSYSOBJ command

— A copy of the problem log using the command:
CRTAPARPF PRBLOG 60

Remote to service support functions:

— A copy of the communications object QESLINE
using the DSPLIND command

— A copy of the communications object QESCTL
using the DSPCTLD command

— A copy of the communications object QESPAP
using the DSPDEVD command

— A copy of the communications trace
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— A copy of the source/sink (or VLIC) trace of the
network unit description (NUD) for the line,
controller unit description (CTLD), for the local
work stations, and/or logical unit description (LUD)
for the device

c

EX —System/36 Environment: All functions:

* Job log and job structure dump using the DMPJOB
command

Notes:

1. For MRT jobs there are multiple jobs. There are
one or more jobs for each of the requestors of the
MRT and one job for the MRT.

When problems occur in a requestor of an MRT, a
DMPJOB of the requestor having the problem and
a DMPJOB of the MRT job is required.

When problems occur in the MRT job, a DMPJOB
of the MRT job and any requestor of the MRT is
required.

2. The job name of a job queue, an evoke job, or an
MRT job is the name of the procedure.

* A description of how the problem occurred and how to
create the problem again (if known)

* A copy of the System/36 environment configuration
(object QS36ENV in library #LIBRARY of type *S36)
‘ using the SAVOBJ command
* A copy of the screen format generator (SFGR) source
if related to a display format problem

A copy of the procedures and associated objects to
create the problem again

| EZ—Operational Assistant: Contact your next level of
| service support to determine what information is needed to
| diagnose the problem.

L | FA—DBCS Compatibility Fonts: Contact your next
level of service support to determine what information is
needed to diagnose the problem.

FG — Advance Printer Function: Contact your next level
of service support to determine what information is needed
to diagnose the problem.

FM—File Transfer Access Method: Contact your next
level of service support to determine what information is
needed to diagnose the problem.

FN—Finance:

The information needed for this component is the same as
work station display support (WS) on page 4-30.
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| FO—SAA FORTRAN Run-Time Library: Contact your
| next level of service support to determine what information
| is needed to diagnose the problem.

| FR—File Restore: Contact your next level of service
| support to determine what information is needed to
| diagnose the problem.

| GA—Generic Attach 3270 Channel: Contact your next
| level of service support to determine what information is
| needed to diagnose the problem.

GC —X.21 Dynamic Facility Registration: Contact your
next level of service support to determine what information
is needed to diagnose the problem.

| GS — AFP Printer Resource Utility: Contact your next
| level of service support to determine what information is
| needed to diagnose the problem.

| HC —PC Support Host Configuration: Contact your
| next level of service support to determine what information
| is needed to diagnose the problem.

IA —Technical Information Access
* A copy of the user’s job log
* A copy of the operator’s job log
* A copy of the job traced using the TRCJOB command

* A copy of the contact database QAEDCDBPF using the
DMPSYSOBJ command

* A copy of the communications object QTILINE using
the DSPLIND command
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* A copy of the communications object QTICTL using the
DSPCTLD command

* A copy of the communications object QIADSP using
the DSPDEVD command

* A copy of the communications object QIAPRT using the
DSPDEVD command

* A copy of the communications trace

* A copy of the source/sink (or VLIC) trace of the
network unit description (NUD) for the line, controller
unit description (CTLD), for the local work stations,
and/or logical unit description (LUD) for the device

ID—IDDU Data Dictionary Support

* A copy of the job log and a list of steps which
produced the error

* Save the dictionary library using the SAVLIB command

* A copy of the following files or objects using the
DMPSYSOBJ:
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— Data dictionary (*DTADCT) object from the library
containing the dictionary

— Database files (*FILE) for each dictionary file
(QIDCT*) from the library containing the dictionary
if the library could not be saved

— Recovery (edit) space for object *ALL and
type/subtype 19EB from the library containing the
dictionary

— Data queue for object *ALL and type/subtype
0AC4 from the library containing the dictionary

— System cross reference file QADBXREF in the
library QSYS.

— File or files linked to definition in the dictionary if
the problem is related to processing the file or if
the LNKDTADFN command is being used.

IN — Installation Support: Because the purpose of this
component is to load 0S/400, little information is available
to analyze problems in the component. Any /O error
should be attempted again. If the error occurs again, the
following information is needed.

If any message appears on the console, the message
ID and all the other message data

All SRC data in functions 11 through 18

Component IN SRCs range from BS00 3000 through
B900 30FF. For more information about these SRCs,
see page C-57.

If any message appears on the console, the message
ID and all the other message data

Gather the following information by partially doing an IPL
of the system. |PL past the context rebuild step. This step
occurs during the licensed internal code IPL. Immediately
return to the DST main menu by pressing F16.

All abnormal VLIC logs created sometime during the
failed install

For instructions about how to get the VLIC logs, see
page 12-10.

A copy of the install communications object
(QSYS/QICO1 18C6) using DST

For instructions about how to print the this object, see
page 20-1.

If available, the start 0S/400 data object
(QSYS/QWCSCPF 19DE)

For instructions about how to print the this object, see
page 21-1.

If available, the installation profile
(QINSTALL/QLPAUTO 19F4)

If available, the job message queue

Use Display/Alter Dump option described on page
12-27 to display QWCBT hex 19D0. Follow the system
pointer at offset hex 0430 by using the S command as
described on page 12-33. Note the current address

4-20 Diagnostic Aids
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and exit. Print the M| space object by address using
the previously noted address.

All functions:
The input parameter values entered
A copy of the journal using the DMPSYSOBJ command

A copy of the attached journal receiver using the
DMPSYSOBJ command

KJ—Kanji: All functions:

The input parameter values

The double-byte character set (DBCS) font table using

.the Copy DBCS Font Table (CPYIGCTBL) command

The DBCS conversion dictionary (using the Save
Object (SAVOBJ) command

Sufficient information to create the problem again

LI—Librarian: All functions:

A dump of the library using the Dump Object
(DMPOBJ) command

A copy of the library using the (SAVLIB) command
A printout of the library using the DSPLIB command

Sufficient information to create the problem again

| LP—Licensed Program Install: Contact your next level
| of service support to determine what information is needed
| to diagnose the problem.

| MA —Marketing Order Process Application: Contact
| your next level of service support to determine what
| information is needed to diagnose the problem.

MH — Message Handler:

Message queuing functions:

— The command used
— A dump of the message queue involved
— A job log of the failing process

Message file functions:

— The command used

— A complete list of the parameters used in the Add
Message Description (ADDMSGD) command and
Change Message Description (CHGMSGD)
command

Display functions:

— The command used

— A description or a copy of the display shown

— A dump of the message queue or the system log
being displayed
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MN —Menu Support: All functions:

* A description of the data entered at the work station to
be used to create the problem again.

* A list of the job log with a logging level of four.
(MSGSEV = 0 should also be specified so that
low-level messages are not filtered. Log level,
message severity, and message level all work in
conjunction.)

* A trace of the error as it occurs

MX —$MAINT X.25 Utility: Contact your next level of
service support to determine what information is needed to
diagnose the problem.

NC —Native Command Definition Objects (CDO):

Contact your next level of service support to determine
what information is needed to diagnose the problem.

| NM— Network Management Services:
| * A copy of the job log for the job that failed

| « Sufficient information to create the problem again

| OC— Office Calendar Services:
* A copy of the job log.
» Sufficient information to create the problem again.

* A copy of files QUSRSYS/QAOF*, QUSRSYS/QAQS*,
and QUSRSYS/QAOC*.

|

|

|

|

| < If you can create the problem again, run the failing job
| after entering the TRCJOB command with parameter
| TRCTYPE(*ALL)

| Note: Turn the trace on, when possible, before the

|
|
|
I

problem starts and turn the trace off after the
problem occurs.

* A copy of the trace QPSRVTRC after the problem
occurs

OD — Office Document/Folder Manager:

* A copy of the job log for the job encountering the
error.

* Any dumps generated as a result of the error.

* A copy of the document and/or folder associated with
the error using the SAVDLO command.

* A dump of the document and/or folder associated with
the error. Use the DMPDLO command or the
DMPSYSOBJ command if you only know the system
object name of the folder and/or document.

* A dump of the internal system objects (DMPDLO
command) if the problem is with internal objects or if
there is any uncertainty about the folder existing.
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If the problem is associated with the search data base
files:

— A copy of the physical files QAOSSH10 through
QAOSSH15 and QAOSSH17 through QAOSSH18.

— See the database component (DB) for additional
information

A description of the function being performed.

Any other information needed to create the problem
again.

All functions:
A copy of the job log using the DSPJOBLOG command

A copy of the job structure dumps using the DMPJOB
command

A description of how the problem occurred and how to
create the problem again

A copy of the procedures and associated objects
needed to create the problem again, for example:

— The document and folder used when the failure
occurred

— If using spelling and hyphenation functions, the
spell aid dictionaries being used and associated
source files if available

If you can create the problem again, run the failing job
after entering the TRCJOB command with
TRCTYPE(*ALL).

A copy of the trace QPSRVTRC after the problem
occurs.

sjusauodwo)

| OF —Office Services:

Do the following for the job that the command
RSTS36FLR failed:

CHGJOBD LOG (4 00 *SECLVL)

Execute the RSTS36FLR command in a way that shows
the failure

Use the SAVOBJ command to save the input file to
tape or diskette, then send in the tape or diskette, if
DEL(*PHYFILE) is specified

Send in the tape or diskette if the input device is tape
or diskette

Send in the job log that includes the RSTS36FLR and
SAVOBJ commands, if used

A description of how the problem occurred and how to
create the problem again

OG —Personal Services (Office):

Chapter 4. Gathering Information for or Solving Problems by Component

A copy of the job log

Sufficient information to create the problem again
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OH —DIA Distribution Services

4-22

Information needed by the OD component if this is a
folder or document problem

For office distribution services:

— A copy of the job log for the failing process
(maybe QDIA, QDIALOCAL, or QDIAINDUSR job in
QSNADS subsystem

— A copy of the job structure dump if an error
message caused the dump to be taken

— A dump of the distribution recipient queue (*DRQ)
for a user that is having the office distribution
problem using the command: DMPSYSOBJ
OBJ(’user ID address’) CONTEXT(QUSRSYS)
TYPE(OA) SUBTYPE(C3)

— If the problem is with a local user sending
distribution, a dump of the distribution tracking
object (*DTO) for the local distribution using the
command:

DMPSYSOBJ OBJ('address user ID*')
CONTEXT (QUSRSYS) TYPE(19) SUBTYPE(E2)

— If the problem is with distributions from a remote
system, a dump of the distribution tracking objects
(*DTO) for the remote distributions using the
command:

DMPSYSOBJ 0BJ('QOSRDISTOYYMMDD*')
CONTEXT (QUSRSYS) TYPE(19) SUBTYPE(E2)

Where YYMMDD is the date when the distributions
were received at the local system, for example:
891231 is the YYMMDD for 12/31/89.

For distribution services application program interface
{APl) commands (RCVDST, SNDDST, CHGDSTD,
DLTDST, and QRYDST):

— A description of the function being performed.

— A copy of the job log.

— If database files are being used, a dump of the
database files.

— A dump of the distribution recipient queue (*DRQ)
for that user or the specific distribution (*DTO) if
the command used was RCVDST or DLTDST using
the DMPSYSOBJ command.

For *DRQ object
Internal object type is 0A
Internal object subtype is C3
OBJ('user ID address’) CONTEXT (QUSRSYS)

For *DTO object
Internal object type is 19
Internal object subtype is E2
OBJ(’address user ID *’) CONTEXT
(QUSRSYS)

— A SAVOBJ for any database files that are being
used.

Diagnostic Aids
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0J —Office Save/Restore:

A copy of the job log for the job encountering the
error.

A description of the function being performed.

If you are using the RSTDLO or RSTUSRPRF command
and the problem is in a module that begins with Q0OJ*,
a copy of the tape or diskette, or the online save file
contents. Use the SAVSAVFDTA command to get a
copy of the online save file contents.

Sufficient information to create the problem again.

OK — Distribution Directory Services: For the directory
or distribution list function:

A dump of database files used by directory and
distribution lists QAOKDP* and QAOKLP* in library
QUSRSYS

A print of the display showing the error, if the error
occurs with the WRKDIR and WRKDSTL commands.

A copy of the job log for the failing process

A copy of the job structure dump if an error message
caused the dump to be taken

OM — Office Adapted Word Processing Function: All
functions:

A copy of the job log using the DSPJOBLOG command

A copy of the job structure dumps using the DMPJOB
command

A description of how the problem occurred and how to
create the problem again

A copy of the procedures and associated objects
needed to create the problem again, for example:

— The document and folder used when the failure
occurred

— If using spelling and hyphenation functions, the
spell aid dictionaries being used and associated
source files if available

If you can create the problem again, run the failing job
after entering the TRCJOB command with
TRCTYPE(*ALL).

A copy of the trace QPSRVTRC after the problem
occurs.

OP — Office Print Functions: All functions:

A copy of the job log using the DSPJOBLOG command

A copy of the job structure dumps using the DMPJOB
command

A description of how the problem occurred and how to
create the problem again

A copy of the procedures and associated objects that
allow the problem to be created again, for example:
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— The document and folder used when the failure
occurred

— If using spelling and hyphenation functions, the
spell aid dictionaries being used and associated
source files if available

— If using the data/text merge function, the files,
queries, data dictionaries, documents, and the
data description specifications (DDS) needed to
perform the merge

— A dump of the spool file (for printer probiems).
See “Printer Problems” on page 3-16 for
instructions on dumping spool files.

— A copy of the source/sink trace of the printer LUD,
if a printer is used.

* If you can create the problem again, run the failing job
after entering the TRCJOB command with
TRCTYPE(*ALL).

* A copy of the trace QPSRVTRC after the problem
occurs.

OQ —DIA Session Services:
* A copy of the job log for the failing process

¢ A copy of the job structure dump if an error message
caused the dump to be taken and any other dumps
associated with the failing process

* A dump of the active user table using the command:

DMPSYSOBJ OBJ('Q0Q_ACTIVE_USER_TABLE')
CONTEXT (QRECOVERY)

* When communication requests are rejected, a
communications trace of the line with the control unit
and device that is experiencing the failure.

OR —AS/400 Organizer:
* Check if PC Support is installed.
* A copy of the job log for the host session.

* The name of the PC Support configuration file being
used.

OS —DIA Library Services:

* For library services APl commands (FILDOC, RTVDOC,
RPLDOC, QRYDOCLIB, and CHGDOCD):

— A description of the function being performed.

— A copy of the job log.

— A dump of the database files, if any.

— A dump of the document object (*DOC); if the
command used was RTVDOC, RPLDOC,
QRYDOCLIB, or CHGDOCD; using the DMPSYSOBJ
command if you know the system object name:
*D0C OBJ('system object name')

CONTEXT (QDOC)

OBJTYPE (*DOC)

0BJ('file name')
CONTEXT(1ibrary)
OBJTYPE (*FILE)

*FILE
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— A SAVOBJ for any database files that are being
used.

A copy of the job log for the job encountering the
error.

Any dumps generated as a result of the error.

The document and/or folder associated with the error.
Use the DMPDLO command or the DMPSYSOBJ
command if you know the system object name of the
folder and/or document.

A dump of the internal system objects (DMPDLO
command) if the problem is with internal objects or if
there is any uncertainty about the folder existing.

If the problem is associated with the DIA data base
files:

— A copy of the physical files QAOSSH10 through
QAOSSH15 and QAOSSH17 through QAOSSH18.

— See the database component (DB) for additional
information

A description of the function being performed.

Any other information needed to create the problem
again.

A copy of the job log using the DSPJOBLOG command

A copy of the job structure dump using the DMPJOB
command

A description of how the problem occurred and how to
create the problem again

O
o
3
Lo}
o
3
(1]
3
+
(7]

A copy of the procedures and associated objects that
allow the problem to be created again, for example:

— The document and folder that was used when the
failure occurred

— A dump of the spool file (for printer problems).
See “Printer Problems” on page 3-16 for
instructions on dumping spool files.

— A copy of the source/sink trace of the printer LUD,
if a printer is used.

If you can create the problem again, run the failing job
after entering the TRCJOB command with
TRCTYPE(*ALL).

A copy of the trace QPSRVTRC after the problem
occurs.

All functions:

A description of how the problem occurred and how to
create the problem again

A copy of the job log QPJOBLOG after the problem
occurs

A copy of the procedures and associated objects that
allow the problem to be created again, for example:

— The document and folder used when the failure
occurred
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— If using spelling and hyphenation functions, the
spell aid dictionaries being used and associated
source files if available

* A copy of the job structure dump QPSRVDMP using the
DMPJOB command

* If you can create the problem again, run the failing job
after entering the TRCJOB command.

Note: Turn the trace on (TRCJOB *ON *DATA), when
possible, before the problem starts and turn the
trace off (TRCJOB *OFF) after the problem
occurs.

* A copy of the trace QPSRVTRC after the problem
occurs

PD —Problem Determination:
* A copy of the job log.

¢ A trace of the failing job after running the failing job
again using the command: TRCJOB TRCTYPE(*ALL).
The error log ID can be found in the problem log entry
using the Work with Problems (WRKPRB) command.

* A copy of the error log entry that includes the
hexadecimal data.

* A copy of the problem log entry for the probiem using
the WRKPRB command.

PM—Performance Monitor: Contact your next level of
service support to determine what information is needed to
diagnose the problem.

Components

PN —Printer Support: The information needed for this
component is the same as work station display support
(WS) on page 4-30.

| PQ—PSF: The information needed for this component is
| the same as work station display support (WS) on page
| 4-30.

PR —Program Resolution Monitor: Ali functions:
* The command that was used

* A copy of QPRODT and QPROCT with respective types
PRODT and PROCT using the DMPSYSOBJ command

* The PRM source, cross-reference, object summary,
and program template listings (create command
options: WPRMLST, WPRMCHK, and WPRMTSTI)

* Sufficient information and data to create the problem
again

PT—Prompter: Ali functions:

* A copy of the command definition object using the
DMPSYSOBJ command

* The command definition object using the SAVOBJ
command
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» Sufficient information and data to create the problem
again

PY —Performance Run-Time Elements: All functions:

* A copy of the job log and dumps associated with the
problem

* A description of how the problem occurred and how to
create the probiem again

* Save QPFRDATA or the library containing data needed
to create the problem again using the SAVLIB
command

PZ—PTF Management:

* A dump of the master programming change index from
the licensed program base library (or QGPL for
licensed internal code) using the following command:

DMPSYSOBJ OBJ(1ibname) CONTEXT (*MCHCTX)
OBJTYPE(*LIB) OFFSET(90000040)

For the PTF function:

* The release level of program product
* A copy of the PTFs tape, diskette, or *SAVEFILE
* A copy of the QHST log

* A copy of the printout obtained from the Display
Program Temporary Fix (DSPPTF) command

* A copy of the job log

QA —Questions-and-Answers Support:
¢ All functions:

— A copy of the user job log

— A copy of the operator job log

— A copy of the job trace using the TRCJOB
command

— A copy of the contact database QAEDCDBPF using
the DMPSYSOBJ command

— A copy of all QAQA* file objects in the library in
which the database resides using the SAVOBJ
command

* Remote to market support functions:

— A copy of the communications object QTILINE
using the DSPLIND command

— A copy of the communications object QTICTL
using the DSPCTLD command

— A copy of the communications object QQAHOST
using the DSPDEVD command

— A copy of the communications trace

— A copy of the source/sink (or VLIC) trace of the
network unit description (NUD) for the line,
controller unit description (CTLD), for the local
work stations, and/or logical unit description (LUD)
for the device

* Remote to AS/400 functions:

— A copy of the communications objects created by
the user using the DSPLIND, DSPCTLD, and
DSPDEVD commands
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— A copy of the communications trace

— A copy of the source/sink (or VLIC) trace of the
network unit description (NUD) for the line,
controller unit description (CTLD), for the local
work stations, and/or logical unit description (LUD)
for the device

QQ —Database Query: All functions:
* A copy of any dumps produced by the failure.

« Sufficient information necessary to create the problem
again.

QU — AS/400 Query Run-Time:

* A copy of the query objects saved by using the
SAVOBJ command

* A copy of the job log with second level messages
using the DSPJOBLOG command

* A copy of the trace job using the TRCJOB command
specified with parameter MAXSTG(5000)

A copy of a the job using the DSPJOB command

* A description of how each of the input and output files
were created using QRY, BGU, IDDU, CRTPF, and so

| on.
* A copy of a DSPDBR for all of the input and output
files
* A copy of a DSPFD and DSPFFD for all of the input and
output files

A SAVOBJ ACCPTH(*YES) of all the input files, output
| files, and any dependent files listed in a DSPDBR

* A copy of all the saved data dictionaries for all of the
input files and output files using the SAVLIB command

A description of how the query was run, to include:

— Option Run from the Work with Queries display

— Option Run from the Exit this Query display

— Option F-Layout from an AS/400 Query display

— Option F-Report from an AS/400 Query display

— QRYRUN or RUNQRY and the parameters
specified

— An option from the QUERY menu

* A copy of the PTF §728SS1 using the DSPPTF
command

I

|

|

| < Any data requested for the QRY QU component where
| applicable

| + Any data requested for the M3X QU component where
| applicable

| + Sufficient information and data to create the problem

| again

| For output to a printer:

| * A copy of a DSPFD QPQUPRFIL

| e« A copy of a DSPDEVD of the chosen printer device

| * A copy of a WRKSPLFA of the created spool file
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| For output to a display:
| * A copy of a DSPDEVD of the display device

| For collation and query profile problems:
| e« A copy of a DSPMSGD QRZ3030 QQRYMSG

| <« A copy of a DMPOBJ of the user profile that has the
| problem

| For Data/Text merge functicns:
| « A SAVDLO of the document

| QX—SAA Query CPI: Contact your next level of service
| support to determine what information is needed to
| diagnose the problem.

RC —Recovery:

* For the Reclaim Storage (RCLSTG) command, a copy
of the QHST system log using the Display Log
(DSPLOG) command.

* A copy of the QSYSOPR message queue by using the
Display Message (DSPMSG) command

* A copy of the job log using the Sign Off (SIGNOFF)
command with the *LIST option

| RM—RM/COBOL Run-Time Library: Contact your next
| level of service support to determine what information is
| needed to diagnose the problem.

RU—Reference Code Translate Table (RCTT) Facility:
* A dump of the RCTT involved

* The message description (DSPMSGD) of the message
sent to QSYSOPR, if one is sent

« Sufficient information to create the problem again

RZ - System Resource Management: For the hardware
resource manager (HRM):

* The spooled file, taken under the job QSYSARB, that
contains dump information generated by HRM when
the failure occurred or was detected.

The system value QSRVDMP must be set to
*DMPALLJOB or *DMPSYSJOB before these spool files
are produced.

* A copy of the printout obtained by using the
DMPSYSOBJ command for the following objects:
QRZHELM, QRZHELMI, QRZHVPD, QRZHVPDI,
QRZHLOC, QRZHLOCI, QRZTOPL, QRZTOPLI, QRZPTF,
QRZPTFI, QRZLCG, QRZLCGI, QRZTRL, QRZTRLI,
QRZMATSP, and QRZLSTSP.

| Note: All these objects are in the QSYS context.

A copy of the RCR printed in logical blocks using the
| display/alter/dump option under SST. The RCR is
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obtained from selecting the VLIC data option on the
Select Data Menu.

* A copy of the job log for the QSYSARB system job that

was active at the time of the failure.

* A copy of the history log with second level text.

For the system resource manager (SRM):

* A copy of the information required for the hardware
resource manager (HRM)

* A copy of the job log for the job that failed at the time

of the failure

SC —Service:
* Inter-job servicing:
— A dump of both SCOs using the command:

DMPSYSOBJ O0BJ('QSCOjobnameUSERIDjobnumber')
CONTEXT (QSYS) TYPE(19)
SUBTYPE(DC) OFFSET(00)

where the job name is padded for length of 10, the

user ID is padded for length of 10, and the job
number is padded for length of 6.

— A dump of the master service index, using the
command:

DMPSYSOBJ QSERVICE QSYS OE 91

— A dump of the work control block table (WCBT)
— A dump of the work control block (WCB) for both
jobs

* Trace job function:

— Same as inter-job servicing, but for one job only
— A dump of the trace table, using the command:

DMPSYSOBJ 0BJ('QSCOjobnameUSERIDjobnumber')
CONTEXT(QSYS) TYPE(19)
SUBTYPE(DC) OFFSET(00)

where the job name is the name of the job being
traced padded for length of 10, the user ID is
padded for length of 10, and the job number is
padded for length of 6.

— A dump of the remote trace table, using the
command:

DMPSYSO0BJ 0BJ('QSCOjobnameUSERIDjobnumber')
CONTEXT(QSYS) TYPE(19)
SUBTYPE(DC) OFFSET(10)

where the job name is the name of the job being
traced padded for length of 10, the user ID is
padded for length of 10, and the job number is
padded for length of 6.

SF — Subfile Support: The information needed for this
component is the same as work station display support
(WS) on page 4-30.
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SM—System Service Tools (SST): All functions:
* A procedure to create the problem again

A process dump using the DMPJOB or Dump Internal
Job (DMPJOBINT) command

* A copy of the main storage stand-alone dump

SP —Spooling: All functions:
¢ The QWCBT using the DMPSYSOBJ command

* The SCBs of the jobs involved using the DMPSYSOBJ
command and offsets from the QWCBT dump

¢ Any procedures and objects needed to create the
problem again

* Reader:

— A copy of the job queue to which the job was
assigned using the DMPSYSOBJ command

— QSPFACB using the DMPSYSOBJ command

— QSPRWCB using the DMPSYSOBJ command

* Writer:

— A copy of the output queue using the DMPSYSOBJ
command

— QSPRWCB using the DMPSYSOBJ command

— A copy of the writer’s job log

— A copy of the writer’s job using the TRCJOB
command

— A copy of the VLIC logs used to trace the device

— A copy of the spooled file being written using the
Copy File (CPYF) command with parameter
OUTFMT(*HEX)

* Spooling queue commands:

— A copy of the queue referenced using the
DMPSYSOBJ command

* Job/file control commands:

— A copy of the queue or queues involved using the
DMPSYSOBJ command

* Open/close/intercepts:

— The queue involved using the DMPSYSOBJ
command

— The option list and control list, if available

— A dump of the spooled data using the Copy File
(CPYF) command with parameter OUTFMT(*HEX)

$Q —Structured Query Language (SQL): In general, all
the information needed to create the problem again should
be submitted to facilitate problem analysis. If possible, the
size of the program or interactive SQL session should be
reduced to include just the information that is needed to
create the problem again.

| Note: Structure Query Language (SQL) run-time and
| prompting support comes with the operating
| system.

The following are needed to analyze problems while using
SQL/400:
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* |f a problem occurs while running SQL statements:
L — A copy of the job log
— For problems with any SQL data manipulation
statements (for example: OPEN, UPDATE, INSERT,
and DELETE) use the DSPFD command for each
file or table referenced by the failing SQL
statement.

- Provide a printout of DSPFD and DSPFFD for
the underlying physical files referenced by the
failing SQL statement.

- Provide a DSPFD and DSPFFD for each keyed
logical files associated with the physical files.

— A copy of the dump for any associated database
files and members using the DMPSYSOBJ
command for any SQL data definition statements,
for example, create and drop

— A copy of the journal being used for any SQL
transaction management statements, for example,
commit and rollback

If a problem occurs while creating or running a
program with embedded SQL statements:

— A copy of the printout created by the SQL
precompiler and the host language compiler when
the OPTION(*SRC *XREF) keyword is specified on
the CRTSQLxxx command

— A copy of the program associated space and
program template using the DMPOBJ command

— A copy of any source and any referenced files
needed to create the program again

‘ — If possible, provide a job log with the debug active
using the STRDBG command.
SR —Save/Restore:

* Save/restore and display functions:

— A copy of the job log

— The command as entered and a description of the
function being performed

— A copy of the messages in the QSYSOPR message
queue using the Display Messages (DSPMSG)
command

— A copy of the diskettes or tapes involved using
the Display Diskette (DSPDKT) or Display Tape
(DSPTAP) command with DATA(*LABELS) and with
DATA(*SAVRST)

— A copy of the save files involved using the Display
Save File (DSPSAVF) command

— A copy of the objects being saved or restored
using the Work with Objects (WRKOBJ) command

— A copy of any VLIC log entries

— If the problem can be created again, a VLIC trace
of load/dump (trace table size of at least 256 K)

* High-level language program file operations using
save files:

— A copy of the save file Dump Object (DMPOBJ) or
Dump System Object (DMPSYSOBJ) command
‘ — A description of the function being performed
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— The control list and option list if available
* Other information:

— The file sizes and block sizes used by the job that
failed

— Any active devices in the system configuration
when the job failed, for example, heavily loaded
versus lightly loaded

— The time lapse between the start of the job and
the abnormal end of the job

— The number of media used during the job

— A copy of the media error logs

— The status on the last object processed

— A copy of the |/0 debug dump

| SS —Source/Sink Management: Contact your next level
| of service support to determine what information is needed
| to diagnose the problem.

SU—Work with Hardware Products (WRKHDWPRD):
All functions:

* A copy or print file of the system’s rack configuration
list for the 9406 System Unit or system configuration
list for the 9404 System Unit. This listing is obtained
by using the Work with rack configuration option of the
Work with Hardware Products (WRKHDWPRD)
command.

* A copy of a hexadecimal printout of hardware
resources from an output file obtained from using the
Copy File (CPYF) command. Create an output file by
using the Display Local Hardware (DSPLCLHDW)
command with option OUTPUT(*OUTFILE).
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| If you are replacing the rack configuration on the 9406
| System Unit the following information is also needed:

| e« A printout of the file being replaced using the CPYF
| command.

SUPT —Compiler Enhancement Macros: Contact your
next level of service support to determine what information
is needed to diagnose the problem.

SX—Service Activity Log
* A copy of the job log.

* A trace of the failing job after running the failing job
again using the command: TRCJOB TRCTYPE(*ALL).
The error log ID can be found in the problem log entry
using the Work with Problems (WRKPRB) command.

* A copy of the error log entry.

* A copy of the problem log entry for the problem using
the WRKPRB command.

A copy of files QASX* using the CPYF command.
| Specify that you want hex data with the CPYF
| command.
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SY —Security: All functions:

* The input parameter values as entered to be used to
create the problem again

* A copy of the level 4 job log (MSGSEV = 0 should also
be specified so that low-level messages are not
filtered. Log level, message severity, and message
level all work in conjunction.)

* The authority on the affected object using the Display
Object Authority (DSPOBJAUT) command

* A dump of the user profile using DMPJOB command

SZ—Loadable Code Resource Manager (LCRM):

* A copy of a hexadecimal printout of software
resources from an output file obtained from using the
Copy File (CPYF) command. Create an output file by
using the Display Software Resoures (DSPSFWRSC)
command with option OUTPUT(*OUTFILE).

¢ A copy of the job log for QSYSARB system job that
was active when the failure occurred.

* A copy of the job log for the job that incurred the
failure.

TA—Tape Support: The information needed for this
component is the same as work station display support
(WS) on page 4-30.

TB —Table:

¢ A dump of the table object using the DMPSYSOBJ
command

TD —Transform Data: Contact your next level of service
support to determine what information is needed to
diagnose the problem.

TE —Test/Debug: All functions:
* A listing of programs being debugged

« Sufficient object code, data, and procedures to create
the problem again

TI—Technical Information Exchange:
¢ A copy of the user job log
* A copy of the operator job log
* A copy of the job trace using the TRCJOB command

¢ A copy of the contact database QAEDCDBPF using the
DMPSYSOBJ command

¢ A copy of the communications object QTILINE using
the DSPLIND command

* A copy of the communications object QTICTL using the
DSPCTLD command

* A copy of the communications object QTIDA using the
DSPDEVD command
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* A copy of the communications object QTIDA2 using the
DSPDEVD command

* A copy of the communications trace

* A copy of the source/sink (or VLIC) trace of the
network unit description (NUD) for the line, controller
unit description (CTLD), for the local work stations,
and/or logical unit description (LUD) for the device

TN—Commit: All functions:
* A copy of the history log
* A copy of the job log
* A display of journal being used

« Sufficient information to create the problem again

| TT—Technical Tools: Contact your next level of service
| support to determine what information is needed to
| diagnose the problem.

| UC —User Customization of the Keyboard: Contact
| your next level of service support to determine what
| information is needed to diagnose the problem.

UH —User Interface Manager (UIM) Help Facility:
* A copy of the job log

* A description or a copy of the display from which help
was requested to include the position of the cursor
when help was requested

* A description of the actions that led to the error
* A trace of the failure

If the failure occurs while you are printing the help
text, include a description of QSYSPRT using the
DSPFD command

Ul —User Interface Manager:

* A dump of the panel group or menu object using the
DMPSYOBJ command

* A trace of the failure
* A copy of the display if a formatting error is suspected

A copy of the job log

| UP—User Detected Problem Resolution:

* A list of the options used before encountering the
problem

¢ A copy of the QPSRVDMP and QWDSPJOB dumps if
they exist

* Any messages including the detailed (low-level)
messages associated with the problem

* A copy of the job log
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¢ A description of the user’s view of what the problem is
and what the corrections should be if the problem
pertains to bad information or directions

| UR—Library Exit Routines: Contact your next level of
| service support to determine what information is needed to
| diagnose the problem.

| US —User Object Support:
* A copy of the job log for the job that failed.

* A dump of the user object using the DMPSYSOBJ or
DMPOBJ command if the user space, user queue, or
user index objects were involved in the failure.

|
I
|
|
| * The API as entered and a description of the function
| being performed.
|
I
|
|

* If the APl was in a program, include the compiled
version of the program, source for the program, and
instructions on how to run the program.

» Sufficient information to create the problem again.

UT — System/36 Environment Utilities: The information
needed for this component is the same as System/36
environment (EX) on page 4-19.

WC —Work Control:
¢ All functions:

— Alist of all elements for the subsystem
description using the Work with Subsystem
Descriptions (WRKSBSD) command. A dump of
the objects listed in the subsystem description
using the Dump System Object (DMPSYSOBJ)
command, to include a dump of QWCBT using the
DMPSYSOBJ command, and a dump of WCB using
the Dump Job (DMPJOB) command.

— System value object QWMSYSVAL using the
DMPSYSOBJ command.

— Allist of all the active jobs and subsystems that
have been started using the WRKACTJOB
command. Note that the WRKACTJOB command
is used to obtain a list, not to start jobs and
subsystems.

— Sufficient information to create the problem again.

* Problems with active subsystems:

— Alist of all elements of the subsystem description
being used by the subsystem. Then, a dump of
the objects listed using the DMPSYSOBJ
command.

— For an interactive subsystem, a dump of the
device files being used by the subsystem. To
dump the device files, use the Work with
Subsystem Descriptions (WRKSBSD) command.
Find the appropriate work station name. Then,
display the detailed description of that work
station entry and dump the file listed under the
Display file name using the DMPSYSOBJ
command.
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— A copy of the job descriptions being used by the
subsystem using the Work with Subsystem
Descriptions (WRKSBSD) command and Display
Job Description (DSPJOBD) commands.

— A copy of the history log using the DSPLOG
command.

— A copy of the monitor process using the Dump Job
Internal (DMPJOBINT) command.

— For each job active in the subsystem, the
information requested for problems related to the
active job.

— A copy of the job log for the subsystem monitor
using the Display Job Log (DSPJOBLOG) command
and/or a dump of the subsystem monitor’s job
message queue using the DMPSYSOBJ command.

Problems with active jobs:

— A copy of the job process using the Dump Job
Internal (DMPJOBINT) command

— A copy of the temporary job structure using the
Dump Job (DMPJOB) command

— A copy of the job log and/or a dump of the job
message queue using the DMPSYSOBJ command

— A copy of the job logs held or pending using the
Display Job (DSPJOB) command

Class commands:

— A copy of the class object using the DMPSYSOBJ
command

Job description commands:

— A copy of the job description object using the
DMPSYSOBJ command

Allocate or deallocate commands:

sjuauodwo)

— The original command
— Input parameter values
— Exception data, if any

Data area or include commands (CHG, CRT, and DSP):

— The data area object involved using the
DMPSYSOBJ command

— The command syntax of the Create Data Area
(CRTDTAARA) command

— A copy of QWCSCPF

— A copy of the main storage dump

— The setting of the control panel lights and
switches

— A description of the control panel setting, if a
machine halt

Start subsystem command:

— The description of the subsystem to be started

— For escape message CPF0999, the system arbiter
(QSYSARB) job log and the job message queue
using the Dump System Object (DMPSYSOBJ)
command

— A copy of QWCRMCB using the DMPSYSOBJ
command

End command:

— A copy of the main storage dump
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* System end functions using the ENDSYS, ENDSBS
SBS(*ALL), and PWRDWNSYS commands:

— Control panel indicator settings, if a machine halt

— A copy of QWCSCPF (see “System Start and Stop
Problems” on page 3-18)

— A copy of the main storage dump

WD — Subsystem Description (SBSD): The information
needed for this component is the same as work control
(WC) on page 4-29.

WH —File Reference: All functions:

* A copy of the job log

* A copy of the display in question
| * A copy of the file or program you are trying to display
| using the DMPOBJ command

WP —Work Station Printer Support: The information
needed for this component is the same as work station
display support (WS).

WS —Work Station Display Support:
* All devices:

— A copy of the device description (DEVD) using the
DMPSYSOBJ command with OBJ(device name)
CONTEXT(QSYS) TYPE(*ALL) SUBTYPE(*ALL)
OBJTYPE(*DEVD). For example,
devname = DSP01.

— Information about what 1/0 operation the program
was trying to perform and the series of events
leading to the problem, including the sequence of
I/0 operations and record format names for each
1/0.

— The option list and control list for the sequences
of 1/0 operations if available.

* For printer tape, diskette, BSC, and/or APPC, a job
structure dump of the source/sink request (SSR).

¢ For a work station, remote printer, BSC, APPC, and a
console, a copy of the device file using the
DMPSYSOBJ command and a listing of the source that
was used to create the file if available.

* A copy of any tape overrides in effect and listings of
the tape files, if default files are not used.

* A copy of the job logs for the job encountering the
error, and for the monitor (subsystem) under which the
failing job is running. If this is an AFP printer, include
a copy of the job log for both the print writer job and
the print driver job.

* Dumps of exception-related data for any unhandied
exceptions that occurred.

¢ Dumps of any VLIC log entries made during a failure.

* A copy of the messages relating to the problem/failing
device that were sent to the history log or the system
operator queue.
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* If you can create the problem again, a trace of the
failing job after running the failing job using the
command: TRCJOB TRCTYPE(*ALL).

* If message (CPF54XX) was signaled by the function
manager, rerun the failing job after doing the
following:

— An 0S/400 trace using the command: TRCJOB
TRCTYPE(*ALL)

— A trace source/sink system object: ND, CD, and
LUD for VLIC messages, source/sink control
blocks/error path, protocols, and user data using
DST
A VLIC trace of the machine services control point
| (MSCP) using DST

— A dump of the VLIC log related to the problem

— For communications, use DST devices

Note: Turn the trace on, when possible, just
before the problem starts, and turn the
trace off just after the problem occurs.

* Diskette commands (initialize, delete, and so on)

— The diskette VTOC using the Display Diskette
(DSPDKT) command

— The options specified on the command

— A hexadecimal dump of the diskette

WT—Work Monitor: The information needed for this
component is the same as work control (WC) on page 4-29.

¢ The command as entered

* Any file overrides as entered using the Display
Override (DSPOVR) command

* A copy of the object specified in the command using
the DMPSYSOBJ command

WU —System/38 Interactive Database Ultilities:

Contact your next level of service support to determine
what information is needed to diagnose the problem.

| XA—VLIC Byte String Space: Contact your next level
| of service support to determine what information is needed
| to diagnose the problem.

X1—Interactive SQL: If the problem was discovered
while entering or running SQL statements using interactive
SQL:

| <« A list of any options set on by the STRSQL command
| or modified by using Session Services

* A printout or source file of the session using Session
Services or on exiting interactive SQL

¢ Printed copies of any display that contains incorrect
data if incorrect data is being shown on any display

* If a problem occurs while selecting items from the
library or collection list, use the DSPLIB LIB(X)
command where X is *ALL, *ALLUSR, and so on,

| according to the setting that was in effect for the
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LIBOPT parameter of the STRSQL command or from
Session Services.

* |f a problem occurs while selecting items from the
file/table list, use the DSPLIB LIB(X) command where X
is the name of the library or collection you were
requesting information from. You may have to repeat
this command if you were requesting information from
more than one library or collection.

* |f a problem occurs while selecting items from the
field/column list, use the DSPFFD FILE(X) command,

| where X is the name of the file/table you were

requesting information from. You may have to repeat

this command if you were requesting information from

more than one file/table.

¢ If a problem occurs while in prompting, provide a copy
of displays that may be in error. Also, provide a copy
of the second level text from any error messages and
sufficient instructions to create the problem again.

Y1—Interactive Terminal Facility: All functions:

* A copy of the messages relating to the problem or
failing device that were sent to the history log (QHST)
or system operator queue (QSYSOPR)

* A copy of the job logs for the job encountering the
error

* If you can create the problem again, a trace of the
failing user’s job using the command: TRCJOB
TRCTYPE(*ALL)

* A copy of the device (LUD) using the DMPSYSOBJ
command

Y2—File Transfer Support: All functions:

* A copy of the messages relating to the problem or
failing device that were sent to the history log (QHST)
or system operator queue (QSYSOPR) on both the
local and remote systems.

* A copy of the job logs for the job encountering the
error on both the local and remote systems.

* If you can create the problem again, run the failing job
using the command: TRCJOB TRCTYPE(*ALL)

¢ Also any additional information requested by
components YF, AC, or Bl for the specific protocol that
you are using.

| 0S/400 Advanced Function Printing

| PK—AFP Print Command: The information needed for
| this component is the same as work station display support
| (WS).
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| 0S/400 Communications

AC —Advanced Program-to-Program Communications

(APPC): The information needed for this component is
the same as work station display support (WS) on page
4-30.

AP —APPC REQIO Manager: The information needed
for this component is the same as work station display
support (WS) on page 4-30.

A1—Intrasystem Communications FM: The
information needed for this component is the same as
work station display support (WS) on page 4-30.

BI—BSC FM Support for 0S/400 BSCEL: The
information needed for this component is the same as
work station display support (WS) on page 4-30.

BS —BSC FM Support for System/38 Environment:
The information needed for this component is the same as
work station display support (WS) on page 4-30.

CN—DDM Communications: All functions:
* The command as entered, if applicable.
* Any file overrides using the DSPOVR command.

* A copy of the application and data files being used, if
possible.

sjuauodwo)

e Print all job logs for DDM jobs running on each AS/400
system involved. Make sure that the job description
specifies that second level text is to be logged.

* A copy of the line, controller, device, and mode
descriptions for each AS/400 system involved using
the DSPLIND, DSPCTLD, DSPDEVD, and DSPMODD
commands

* A dump of all DDM jobs on each AS/400 system
involved using the DMPJOB command, if the job is
stopped For more information about these kinds of
jobs, see “Hangs” on page 3-8 or “Waits"” on
page 3-11.

* If the problem can be created again:

— Follow the instructions given if a message in the
job log instructs to change message CPF9151.
Return any dumps which are produced when the
problem is created again.

— Use the TRCJOB and/or SRVJOB commands to
obtain an 0S/400 trace for all DDM jobs running
on each AS/400 system involved.

— Use DST or the STRSST command and options to
obtain a communications trace of the problem.
Copy the trace on tape or diskette. For more
information about a communications trace, see
“Work with Communications Trace” on
page 12-20.
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— Use DST or the STRSST command and options to * For communications problems only, a copy of the
obtain a VLIC source/sink trace of each of the communications trace
lines, controllers, and devices involved.
* For any non-AS/400 systems involved in the problem: EM — 3270 Device Emulation Support: All functions:
— A copy of any job logs, history files, and so on that A description of how the problem occurred and how to
are available when the problem occurred or is create the problem again

created again.

— A copy of all communications configuration
information available, for example, on a * A trace of the failing job using the command: TRCJOB
System/36, use the CNFIGICF command and the

I
| MAXSTG(16000)

Print key to obtain the subsystem and line . .

member descriptions. | '+ A VLIC source/sink trace of the emulation controller,
I
I

* A copy of the job log

device and work station controller, and device

— For jobs that are stopped, a copy of any dumps
y PP Py y P descriptions using DST or SST

that can be obtained. For more information about

these kinds of jobs, see “Hangs” on page 3-8 or + A copy of any dumps that were created from the error
“Waits” on page 3-11.

Notes:
DC —Device and Communications Configuration: All 1. If the job log shows the module #TEXLATE, or if there
functions: are work station or printer errors, produce the error

again and get a VLIC trace of the machine services
class-of-service description or configuration list as control point (MSCP) and the logical unit descriptions

. . LUD) for communications.
appropriate using the WRKCTLD, WRKDEVD, (LUD) f . . ,
WRKMODD, or WRKCOSD command with a print 2. IBfSrunnlng BS(; emulation, collect information under the
option or the DSPLIND, DSPCTLD, DSPDEVD, component.

DSPMODD, or DSPCOSD command with the parameter o |f running system network architecture (SNA)
OUTPUT(*PRINT). emulation, collect the information listed under the

secondary logical unit (SL) component.

* A copy of the line, controller, device, mode, or

* A copy of the line, controller, device, mode, or

class-of-service descriptions as appropriate using the
DMPSYSOBJ comman:. pprop g | ER—Communications Error Recovery Procedures:

| Contact your next level of service support to determine

* A copy of the resource configuration record using the | \hat information is needed to diagnose the problem.

display/alter dump service function.

* A copy of the contents of the QHST log using the
DSPLOG command for a reasonable time interval
surrounding the error.

IC —ICF Data Management: The information needed for
this component is the same as work station display support
(WS). on page 4-30.

* A copy of the job log for the job in which the error

occurred and a copy of the system arbiter job log. IF —Trace Intersystem Communications Function

* |If the error can be created again and the QHST and (TRCICF):
error logs provide little or no data, run the . .
error-producing function again after entering the Trace * A copy of any messages that pertain to the problem in
Job (TRCJOB) command with the parameter SET(*ON). the job log
After the trace is set on, enter TRCJOB SET(*OFF) and « A TRCJOB and/or TRCICF output
print the QPSRVTRC spool file generated from the
trace.

LC—LEN Control Point:

DX — Distributed Systems Node Executive (DSNX): All * Any messages issued to the system operator

I

functions: | * A copy of the QLUS job log
I
|

* A copy of the DSNX journal using the command:
DSPJRN QDSNX

* A copy of the host NetView* distribution manager plan
which was being transmitted

» Sufficient information to create the problem again,
including a description of the network configuration

| LM —Token-Ring Manager:
* A copy of the information obtained from the host |

. . . i
system A copy of the QLUS job log obtained by creating the

problem again

¢ A VLIC trace of the line

|
* A copy of the host NetView distribution manager |
resource which was being operated on

|

¢ A copy of any VLIC logs or dumps
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| < A copy of the QHST log using the DSPLOG command

LNKT —Link Test for Communications Line and
Controlier:

* A trace of the failing job using the command: TRCJOB
TRCTYPE(*ALL)

* A source/sink (or VLIC) trace of the network unit
description (NUD) for the line and controller unit
description (CTLD) for the local work station using DST
or SST

* Sufficient information to create the problem again

LS —APPN Network Services:
* The input parameter values

* Any messages issued to the system operator

| MC—Communications Error Messages: Contact your
| next level of service support to determine what information
| is needed to diagnose the problem.

Sufficient information to create the problem again,
including a description of the network configuration

NF — Network Facilities:

* A copy of the job log for the job QNFTP in subsystem
QSNADS at the time the problem occurred. You may
to turn job logging on in subsystem QSNADS by
entering the command:

CHGJOBD QSNADS LOG(4 © *SECLVL)

C

The security level is needed if problem happens to be
between multiple systems.

* A copy of the job log for the user’s job at the time the
problem occurred.

* A copy of the SNADS configuration using the
DSPDSTSRV command.

A copy of the QSYSOPR messages log at the time the
problem occurred.

* A copy of the directory configuration using the
WRKDIR command. After the command is entered,
press PF15 to print the directory.

ON—Open Station IOM:
* A copy of the job log using the DSPJOBLOG command

* A copy of the job structure dumps using the DMPJOB
command

* A copy of the messages that were sent to the history
log (QHST) or system operator queue (QSYSOPR) that
relate to the problem

C
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PA —Display Station Pass-Through:

* A complete description of how the error looked at the
time of failure. For example, was the session hung,
did the session end abnormally, or did the session
ever start?

¢ Any information needed by the work station display
support (WS) component on page 4-30.

* A VLIC trace of this component with the trace table
sizes set at their maximum values.

¢ A source/sink VLIC trace of the work station controller
and display device that pass-through is being run on

* A source/sink VLIC trace of the APPC control unit and
device on the target system (the system to which the
user was passing through).

* The message |ID which was sent to the source job, if
any, when the error occurred.

* The job logs associated with the error on the target
system.

— If the error occurred before the user signed on,
there will only be the job log for the pass-through
batch job.

— If the error occurred after the user signed on,
there will also be a job log for the user’s
interactive job.

* A copy of the virtual device description which was
being used by the pass-through attempt that had the
error. Use the following command:

DMPSYSOBJ OBJ(device name) CONTEXT(QSYS)
TYPE(*ALL) SUBTYPE(*ALL) OBJTYPE(*DEVD).

(@)
(o]
E
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* A TRCJOB of the source system job when the error
occurred.

* If the error occurred after the user signed on the
target system, get a TRCJOB of the user’s target
interactive job.

* If the error occurred before the user signed on the
target system, get a TRCJOB of the pass-through
batch job as follows:

— On the target system, use the CRTDTAARA
command to create data area QPATRACE in
library QSYS, with type "CHAR, length 1, and
initial value either 1 or 2. See below to determine
which value you need.

— If the source system is an AS/400, set the
QSYS/QPATRACE value to 1 and make sure that
TRCJOB is active on the source system when the
user passes-through. The value 1 for
QSYS/QPATRACE generates a trace for the target
pass-through batch job because a TRCJOB was
active on the source job.

— If the source system is not an AS/400, set the
QSYS/QPATRACE value to 2. A value of 2 causes
a TRCJOB to run for every pass-through session.

— After you have collected the TRCJOB of the batch
pass-through job associated with the error, be
certain you do one of the following:

- DLTDTAARA QSYS/QPATRACE or
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- CHGDTAARA QSYS/QPATRACE VALUE(0’) * If you can create the problem again, a trace of the
Otherwise the system continues to generate failing job after running the failing job again using the
TRCJOBs for every pass-through session that command: TRCJOB MAXSTG(16000)

matches the criteria previously described. * A copy of any VLIC log entries made during a failure

e A f th munications t , if ibl
PI—3270 Data Stream Pass-Through: All functions: copy of the communications frace, T possible
* A copy of the VLIC trace for the device, controller, and

* A description of how the problem occurred and how to { line descriptions

create the problem again

* A copy of the job log SW — Switched Lines Support:

* Include the QHST history log, QLUS and QSYSARB job
TRCJOB MAXSTG(16000) logs, and QSYSOPR message queue. Use the
DMPSYSOBJ command to dump the line, controller,
and device description objects (as appropriate) for the
following problems:

* A trace of the failing job using the command:

* A VLIC source/sink trace of the emulation controller,
device, and work station controller and device
descriptions using DST or SST

— Escape message

. d
A copy of any dumps that were created from the error — Incorrect output

| Note: The PI component of the vertical licensed internal — Job loop or wait
| code requires a trace of the tasks and a copy of the — System loop or wait
| VLOGs.

Note: The line, controller, and device description
objects must be dumped before changing the

RA —3270 Remote Attach/Distributed Host Command status of the object.
| Facility (RA/DHCF) Management: This component « If the problem can be created again:
involves the 3270 keyboard mapping commands only. For
M problems with this component, see the RA component for — Use the STRSRVJOB and TRCJOB commands to
'l the vertical licensed internal code on page 4-45. trace the QLUS and QSYSARB jobs
S | — Use the TRCICF command to trace the failing job,
c | if you are using an ICF file
o RF —Retail Finance Function Manager: — Use the STRSST command to trace the vertical
: : : ; licensed internal code MSCP component and the
E * The information needed for this component is the . .
8 same as work station display support (WS) on page source/sink CTLD, LUD, and NUD objects.
4-30. Note: Start the traces before the detected
* If the problem can be created again, a trace for the problem occurs because the prob[em
monitor (subsystem) that the failing job is running produced cou'ld be an error that did not get
under using the command: detected earlier.

TRCJOB TRCTYPE(*ALL)

« If passthru is running, collect information for the SNUF | TR—Communications Trace CL Interface: Contact
function manager (FM), component SA. | your next level of service support to determine what
| information is needed to diagnose the problem.

SA — SNUF Function Manager (FM): The information )
needed for this component is the same as secondary TS —DDM-Target Source: All functions:
logical unit (SL) on page 4-34. * The command as entered, if applicable.

¢ Any file overrides using the DSPOVR command.
S|1—APPC for System/38 Environment: The

information needed for this component is the same as * A copy of the application and data files being used, if
work station display support (WS) on page 4-30. possible.

* A copy of all job logs for DDM jobs running on each
AS/400 system involved. Make sure that the job
description specifies that second-level text is to be

* A copy of the logical unit description (LUD) logged.

SL—Secondary Logical Unit:

* A copy of the job log * If the job is stopped, a dump of all DDM jobs on each
AS/400 system involved using the DMPJOB command.
For more information about these kind of jobs, see
“Hangs” on page 3-8 or “Waits” on page 3-11.

* A copy of the messages in the QSYSOPR message
queue

¢ A copy of the program stack using the Dump Job . .
(DMPJOB) command If the problem can be created again:
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— Follow the instructions given if a message in the
job log instructs to change message CPF9151.
Return any dumps which are produced when the
problem is created again.

— An 0S/400 trace for all DDM jobs running on each
AS/400 system involved using the TRCJOB and/or
SRVJOB commands.

— A communications trace of the problem using DST
or the STRSST command and options. Copy the
trace to tape or diskette. For more information
about communications trace, see “Work with
Communications Trace” on page 12-20.

* For any non-AS/400 systems involved in the problem:

— A copy of any job logs, history files, and so on
available when the problem occurred or is created
again.

— For jobs that are stopped, a copy of any dumps
that can be obtained. For more information about
these kinds of jobs, see “Hangs” on page 3-8 or
“Waits” on page 3-11.

| TV—Virtual Terminal Manager Function Manager: Alil
| functions:

| « A copy of the job logs for the job that failed

* Any dumps of the exception-related data for any
unhandled exceptions that occurred at the time of
failure

A copy of the VLIC log entries made during the failure

A copy of the messages relating to the problem or
failing device that were sent to the history log of the
system operator queue

If you can create the problem again, a trace of the
| failing job using the command: TRCJOB
| TRCTYPE(*ALL) MAXSTG(4096).

T1—Twinaxial Data Link Control:
* A dump of the IWS LUD (type 5150)
* A copy of the QLUS and QSYSARB job logs

* A copy of the VLIC log containing major 0700 and
minor E3F1

* |f the failure can be produced again:

— An 0S/400 trace of QLUS and QSYSARB
processes using the service job and trace job
commands

— A VLIC trace of the IWS LUD (type 5150) using
SST, the CD associated with the IWS LUD, and the
ND of the associated virtual line which would be
named QTDLnnnnnn where the n’s are numeric
digits
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For an example of a trace job, see Figure 17-5 on
page 17-10. For more information about this component,
see Chapter 26.

T3—SNA-T3: The information needed for this component
is the same as work station display support (WS) on page
| 4-30. Also do the following:

* Run the failing job again after doing the following:

I

| — An OS/400 trace using the command: TRCJOB

| TRCTYPE(*ALL).

| — A VLIC trace of source/sink system objects: CD
| and LUD for VLIC messages, source/sink control
| blocks/error path, protocols, and user data using
| SST.

| — Use SST to trace machine services control point
| (MSCP).

| — A dump of the VLIC log related to the problem.

| + For remote work station or work station printer, use

| SST to run communications trace for the line and

| control unit to which the device is attached.

I

|

I

I

* Obtain job log listing for affected job.

For an example of a trace job, see Figure 17-5 on
page 17-10. For more information about this component,
see Chapter 26.

| YF—Asynchronous Communications Function
| Manager (FM): All functions:

* A copy of the messages relating to the problem or
failing device that were sent to the history log (QHST)
or system operator queue (QSYSOPR)

* A copy of the device (LUD) using the DMPSYSOBJ
command

|
I
I
I
I
| < A copy of the job logs for the job encountering the

| error, and for the monitor (subsystem) that the failing
| job is running under

I

|

|

|

I

* If you can create the problem again, a trace of the
user’s job and for the monitor (subsystem) that the
failing job is running under using the command:
TRCJOB TRCTYPE(*ALL)

* A copy of any VLIC log entries made during the failure
for VLIC component YI

ZD — SNA Distribution Services (SNADS): Ali
functions:

* A copy of the job logs and any dumps pertaining to the
problem

A copy of the SNADS configuration, using the
DSPDSTSRV command

Also, see the Communications: Distribution Services
Network Administrator’'s Guide, SC21-9588, for more
problem analysis procedures.

4-35

O
o
E
o]
(o}
3
(1]
3
(ad
7]



0
+
C !
()}
C |
(o]
=}
E
o
(&)

0S8/400 Cross System Product * 0S/400 Problem Analysis Routines

| 0S/400 Cross System Product

AE —Cross System Product (CSP) Application
Execution:

* A general description of what the Cross System
Product application does.

* A description of the execution environment; for
example, if and what type of file input/output was the
application doing, if commitment control was used, if
the application was processed in batch or interactive
mode.

|

|

|

|

|

|

| * Alist of any override commands in effect at the time
| of the error.

| A copy of any messages or detailed messages

| returned from the failing application. If you are

| running the application from the AS/400 Command
| Entry display, use F10 to display the detailed

| messages.

|
|
|
l

* A copy of the job logs for the job causing the error.

* A copy of messages sent to the history log or the
system operator queue about the problem or the
failing files.

* A copy of the printer file QPAETRC that contains the
trace information for the failing application. To get a
copy of the printer file, create the problem again while
using the command: TRCCSP SET(*ON)
TRCTYPE(*ALL).

* If you were running an application that worked with
SQL databases, obtain the information listed for the
component SQ on page 4-26.

* A copy of the printer file produced if the CRTCSPAPP,
CRTCSPMSGF, PRTCSPAPP, QPAECRT, QPAEMSG, or
QPAEAPP command was used.

* Sufficient information to create the problem again.

* See the Programming: Cross System
Product/Application Execution User’s Guide and
Reference, SH23-0516 for more information about
analyzing problems using the TRCCSP command.

| AG—CSP Other: The information needed for this
| component is the same as Cross System Product (CSP)
| Application Execution (AE) on page 4-36.

| 0S/400 Double Byte Character Set

| FS —Font Management Services:
| ¢ All input parameter values

| * A description of how the problem occurred and a
| step-by-step instruction on how to create the problem
| again
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* A copy of the job log with any low-level messages

* A copy of the QGPL/QAFSVDF using the command:
CPYF OUTFMT(*HEX)

* A copy of the QTEMP/QAFSVDF using the command:
CPYF OUTFMT(*HEX)

| OS/400 Execution Time Subroutines

| To solve problems with this licensed program product, see
| the publications that relate to this product listed in the

| Information Directory or contact your next level of service
| support to determine what information is needed to

| diagnose the problem.

| 0S/400 GDDM

GD —GDDM: All functions:

* A copy of the source program in which the error
occurred.

* If you can create the problem again, run the failing job
with the Trace Job (TRCJOB) command, with
parameter TRCTYPE(*ALL).

* A copy of the output if it is not correct.

0S/400 Migration

QU —Query/36 to AS/400 Query Conversion: All
functions:

* A FROMLIBR of any System/36 query that does not
successfully migrate

* A SAVOBJ OBJTYPE(*FILE) of the AS/400 file members
containing the System/36 query subroutines that do
not convert; usually in QS36SBR

* Any data requested for the 0S/400 QU component

| 0S/400 Operational Assistant

| To solve problems with this licensed program product, see
| the publications that relate to this product listed in the

| Information Directory or contact your next level of service
| support to determine what information is needed to

| diagnose the problem.

| 0S/400 Problem Analysis Routines

| To solve problems with this licensed program product, see
| the publications that relate to this product listed in the

| Information Directory or contact your next level of service
| support to determine what information is needed to

| diagnose the problem.
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| 0S/400 REXX

| To solve problems with this licensed program product, see
| the publications that relate to this product listed in the

| Information Directory or contact your next level of service
| support to determine what information is needed to

| diagnose the problem.

| OS/400 Sort

| To solve problems with this licensed program product, see
| the publications that relate to this product listed in the

| Information Directory or contact your next level of service
| support to determine what information is needed to

| diagnose the problem.

| Pascal

| To solve problems with this licensed program product, see
| the publications that relate to this product listed in the

| Information Directory or contact your next level of service
| support to determine what information is needed to

| diagnose the problem.

| PC Support

| To solve problems with this licensed program product, see
| the PC Support: DOS and 0S/2 Messages and Problem

| Analysis Guide or contact your next level of service

| support to determine what information is needed to

| diagnose the problem.

| Product Application Program (PAP) on the
| Service Support System

| To solve problems with this licensed program product, see
| the publications that relate to this product listed in the

| Information Directory or contact your next level of service
| support to determine what information is needed to

| diagnose the problem.

Performance Tools

| CP —Capacity Planning: All functions:
| <+ A description of the function being performed

| <« A copy of the job log

| IP—Install Program: All functions:

| * A description of the function being performed (indicate
| the language version and whether it is being installed
| as a primary or secondary language)

I

¢ A copy of the job log
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| IT— Interactive Displays: All functions:

* A description of the function being performed (indicate
which function key is pressed and on what display)

| « A copy of the job log

* A copy of the data from the appropriate member of file
QAITMON in whatever library the data resides (such
as QPFRDATA) obtained by using the CPYPFRDTA
command

| MN—Menus: All functions:

| ¢ A description of the function being performed (indicate
| what option was selected and on what display the

| option was selected from)
|

¢ A copy of the job log

| PG—Performance Graphics: All functions:

¢ A description of the function being performed (indicate
the command that was used and all its parameters
and what type of display the command was used on)

A copy of the job log

¢ A copy of the data in the appropriate member of the
performance files obtained by using the CPYPFRDTA
command

A copy of the historical data files

¢ A copy of the graph format and functional area files
used

O
o
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| PT—Performance Tools: All functions:

¢ A description of the function being performed (include
the command that was used and all its parameters)

| A copy of the job log

* A copy of the data in the appropriate member of the
performance files obtained by using the CPYPFRDTA
| command

| TZ—Timing and Paging Statistics Tool: Contact your
| next level of service support to determine what information
| is needed to diagnose the problem.

Programming Language 1

| To solve problems with this licensed program product, see
| the publications that relate to this product listed in the

| Information Directory or contact your next level of service
| support to determine what information is needed to

| diagnose the problem.
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Point of Sale * Text Management/38

| Point of Sale

| To solve problems with this licensed program product, see
| the publications that relate to this product listed in the

| Information Directory or contact your next level of service
| support to determine what information is needed to

| diagnose the problem.

| Programmer Tool Kit

| To solve problems with this licensed program product, see
| the publications that relate to this product listed in the

| Information Directory or contact your next level of service
| support to determine what information is needed to

| diagnose the problem.

Query

QU — AS/400 Query Definition-Time Support: All
functions:

* A description of the actions taken on the AS/400 Query
displays in the order the actions were taken

* A copy of the unexpected message number from the
second level text

* A copy of PTF 5728QU1 using the DSPPTF command
* Any data requested for the 0S/400 QU component

| Remote Job Entry

| To solve problems with this licensed program product, see
| the publications that relate to this product listed in the

| Information Directory or contact your next level of service
| support to determine what information is needed to

| diagnose the problem.

Report Program Generator

| To solve problems with this licensed program product, see
| the publications that relate to this product listed in the

| Information Directory or contact your next level of service
| support to determine what information is needed to

| diagnose the problem.

| RM/COBOL

| To solve problems with this licensed program product, see
| the publications that relate to this product listed in the

| Information Directory or contact your next level of service
| support to determine what information is needed to

| diagnose the problem.
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| Screen Design Aid

| To solve problems with this licensed program product, see
| the publications that relate to this product listed in the

| Information Directory or contact your next level of service
| support to determine what information is needed to

| diagnose the problem.

| Source Entry Utility

| To solve problems with this licensed program product, see
| the publications that relate to this product listed in the

| Information Directory or contact your next level of service
| support to determine what information is needed to

| diagnose the problem.

Structured Query Language

The information needed for this program product is the
same as the OS/400 Structured Query Language (SQL)
component on page 4-26. and 0S/400 Interactive
Database component on page 4-30.

System/38 Utilities

To solve problems with this licensed program product, see
| “Interactive Data Utilities” on page 4-15 and “Text

| Management/38."

| System Management Utility
| * A copy of the job log for the job that failed

| * A copy of the problem log available at the time the
| failure occurred using the WRKPRB command
I

» Sufficient information to create the problem again

| Telephony

| To solve problems with this licensed program product, see
| the publications that relate to this product listed in the

| Information Directory or contact your next level of service
| support to determine what information is needed to

| diagnose the problem.

| Text Management/38

| To solve problems with this licensed program product, see
| the publications that relate to this product listed in the

| Information Directory or contact your next level of service
| support to determine what information is needed to

| diagnose the problem.
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| Timing and Paging

| To solve problems with this licensed program product, see
| the publications that relate to this product listed in the

| Information Directory or contact your next level of service
| support to determine what information is needed to

| diagnose the problem.

| Transmission Control Protocol/Internet
| Protocol (TCP/IP)

| TM—Transmission Control Protocol: All functions:
* A copy of the job logs for the job that failed

I

| ¢ Any dumps of the exception-related data for any

| unhandled exceptions that occurred at the time of
| failure

| <+ A copy of the messages relating to the problem or
I
I

failing device that were sent to the history log of the
system operator queue

| TG—TELNET Support: Ali functions:
* A copy of the job logs for the job that failed

I

| * Any dumps of the exception-related data for any

| unhandied exceptions that occurred at the time of
| failure

| <« A copy of the messages relating to the problem or
I
I

failing device that were sent to the history log of the
system operator queue

Vertical Licensed Internal Code

This topic shows information used for solving problems
with the vertical licensed internal code. For a list of the
most commonly used tools used in gathering the
information for VLIC problems, see page 3-18.

Al — Activation or Invocation:
* A copy of the job log
¢ A copy of any VLIC log entries made during the failure

* A copy of the M| program that incurred the error if
appropriate

» Sufficient information to create the problem again

AU — Authority Management:
* A copy of any VLIC logs made during failure
* A VLIC trace using DST or SST

* A copy of the user profiles using the DMPOBJ
command or the display/alter/dump service function
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See Table 30-3 on page 30-4 for the external IDs
associated with this component.

BM —Bus Manager:
+ A dump of the IWS LUD (type 5150)
* A copy of the QLUS and QSYSARB job logs

* A copy of the VLIC log containing major 0700 and
minor E3F1

See volume 2 of this manual for more information
about this major and minor code.

e If the failure can be produced again:

— An 0S5/400 trace of QLUS and QSYSARB
processes using the service job and trace job
commands

— A VLIC trace of the IWS LUD (type 5150) using
SST, the CD associated with the IWS LUD, and the
ND of the associated virtual line which would be
named QTDLnnnnnn where the n’s are numeric
digits

BS —Byte String Space Management:
* A copy of the level 3 VLIC dump
* Sufficient information to create the problem again
* A copy of any job logs containing error messages
* A copy of the VLIC trace obtained by using DST or SST

See Table 30-3 on page 30-4 for the external IDs
associated with this component.
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CC —Computation and Control:
* A copy of the job log
¢ A copy of any VLIC log entries made during the failure

* A copy of the MI program that incurred the error if
appropriate

» Sufficient information to create the problem again

CF—Common Functions:

* A copy of the VLIC logs or main storage dump

See Table 30-3 on page 30-4 for the external IDs
associated with this component.

CO —Commit:
* A copy of the level 3 VLIC dump

» Sufficient information to create the problem again

* A copy of any job logs containing error messages

See Table 30-3 on page 30-4 for the external IDs
associated with this component.
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DB —Database:
* A copy of the level 3 VLIC dump
* A copy of any job logs containing error messages
» Sufficient information to create the problem again

See Table 30-3 on page 30-4 for the external IDs
associated with this component.

DK —Diskette:

* A VLIC trace of the source/sink system objects: LUD
for VLIC messages, control blocks/error path, protocol,
user data and messages using DST or SST

* Dumps of any VLIC entries made during the failure

See Table 30-3 on page 30-4 for the external IDs
associated with this component.

DM—DASD Management: All functions:
* A procedure to create the problem again
* A dump of the DASD configuration table (DCT)
* A dump of the configured unit table (CUT)
* A dump of the nonconfigured unit table (NUT)

* A dump of the service function task for DASD
management (SFDM)

DO —Debugging and Observation:
* An 0S/400 job log from the failing job

* A dump of any VLIC logs occurring within 5 minutes
before or after the failure

* An 0S/400 DSPJOB, DMPJOB, and/or service dump
output from failing job (if available)

If the failure can be created again:

* A copy of the data from a VLIC call trace and a VLIC
DO component trace

If the failure relates to a particular program:

* A copy of the level 3 VLIC dump of the program using
the display/alter/dump function under SST or DST

* A copy of the saved object or library of the program
using the SAVOBJ or SAVLIB commands

See Table 30-3 on page 30-4 for the external IDs
associated with this component.

DS —Dictionary Services: All functions:
¢ A copy of any VLIC logs made during the failure

* A copy of QHST log using the DSPLOG command for
the time of the failure

* A copy of the error log
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* A copy of the spell aid dictionaries being used and
associated source files, if available

EM —Event Management:
* A copy of the VLIC logs or main storage dump

See Table 30-3 on page 30-4 for the external IDs
associated with this component.

EX —Exception Management:
* A copy of the VLIC logs or main storage dump

See Table 30-3 on page 30-4 for the external IDs
associated with this component.

| FS —File Server:

A copy of the level 3 VLIC dump

¢ Sufficient information to create the problem again

A copy of any job logs containing error messages

* A copy of the VLIC trace obtained by using DST or SST

| See Table 30-3 on page 30-4 for the external IDs
| associated with this component.

Il — Independent Index:
* A copy of the level 3 VLIC dump
* Sufficient information to create the problem again

* A copy of any job logs containing error messages

10 — Input/Qutput Debug:

* A copy of a task dump obtained by using
display/alter/dump for the problem that occurred at
the time of the failure

» Sufficient information to create the problem again

IP — Inter-Process Communication Facility: All
functions:

* A copy of any VLIC logs made during the failure

* A copy of the main storage dump if one was taken
automatically by the system

* A dump of the system error log

¢ If the failure can be created again, a VLIC trace of
IPCF, CCIOM, MSCP, and any source/sink objects that
relate to the failure using SST

See Table 30-3 on page 30-4 for the external IDs
associated with this component.

IT—IPL or Termination:

* A copy of the VLIC Ings or main storage dump
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IX—Machine Index:
* A copy of the level 3 VLIC dump
» Sufficient information to create the problem again
* A copy of any job logs containing error messages

See Table 30-3 on page 30-4 for the external IDs
associated with this component.

JO —Journal Management:
* A copy of the level 3 VLIC dump
* Sufficient information to create the problem again
* A copy of any job logs containing error messages

See Table 30-3 on page 30-4 for the external IDs
associated with this component.

LD —Load/Dump:

* A VLIC trace of load/dump (500K should be the
minimum trace table size) using SST or DST.

¢ A copy of any VLIC logs made when the failure
occurred.

* A list of the device error logs for device being used
when the failure occurred.

* A copy of the job log.

* |n some cases, the media being used for a restore
may help. Check with the programmers before
submitting an APAR or LICTR.

See Table 30-3 on page 30-4 for the external IDs
associated with this component.

LL—Work with Licensed Internal Code:

e A copy of any VLIC logs of major type 0C00 with minor
code BAD4. See volume 2 of this manual for more
information about this major and minor code.

MC —Machine Check:

e A copy of the VLIC logs or main storage dump

MN — Context Management:
* A copy of any VLIC logs made during failure
¢ A VLIC trace using DST or SST
* A copy of the contexts using the DMPOBJ command or
the display/alter/dump service function

See Table 30-3 on page 30-4 for the external IDs
associated with this component.

MO —Magneto Optical Disk: Contact your next level of
service support to determine what information is needed to
diagnose the problem.
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M2 —Module-2 Run-Time Support: Contact your next
level of service support to determine what information is
needed to diagnose the problem.

NM — Network Management Services: Contact your
next level of service support to determine what information
is needed to diagnose the problem.

OE —Dictionary Object Support: All functions:
* A copy of any VLIC log made during the failure

* A copy of QHST log using the DSPLOG command for
the time of the failure

* A copy of the error log

* The spell aid dictionaries being used and associated
source files if available

OX —Optimizing Translator: Contact your next level of
service support to determine what information is needed to
diagnose the problem.

PG —Program Management:
¢ A copy of the job log
* A copy of any VLIC log entries made during the failure

* A copy of the Ml program that incurred the error if
appropriate

¢ An 0S/400 DSPJOB, DMPJOB, and/or service dump
output from the failing job (if available)

O
o]
E
T
o
3
(1]
3
+
7]

If the failure can be created again:

* A copy of the VLIC call trace and a trace of the PG
component enabled during the failure

* |If failure occurs during a save or restore, a copy of the
data from a trace of the LD component

If the failure occurs with a particular program:

* A copy of a level 2 VLIC dump of the program from
display/alter/dump using DST or SST

* A copy of the program objects or libraries (on tape
and diskette) using the SAVOBJ or SAVLIB commands

If the failure occurs during a save or restore:

* Information needed for the VLIC component LD and
0S/400 component SR

PM—Process Management:
* A copy of the VLIC logs or main storage dump

¢ A copy of the process dump obtained by using the
DMPJOBINT command or the display/alter/dump
service function, if the process dump is not included in
the VLIC logs
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See Table 30-3 on page 30-4 for the external IDs
associated with this component.

PT—Performance Tools: All functions:

¢ A copy of any reports from the OS/400 or licensed
program product (LPP) performance tools showing
wrong output to include their job logs

* A copy of any main storage dumps

* A copy of any VLIC logs

PUMP —DASD Utilities:
¢ For save and restore disk unit data:

— Sequentially numbered tapes which contain the
saved disk unit data

— A copy of the main storage dump

— A copy of the error logs of the disk unit being
saved or restored

— A copy of or a description of the information
displayed on the display station

— Sufficient information about the failure to create
the problem again

* To analyze disk unit surface:

— A copy of the main storage dump

— A copy of the error logs of the disk unit being
analyzed

— A copy of any information associated with the disk
unit analyze

— A copy of or a description of the information
displayed on the display station

— Sufficient information about the failure to create
the problem again

* For display or change sector data, recover reassigned
sectors, initialize and format disk unit, or reformat
diagnostic cylinder:

— A copy of the main storage dump

— A copy of or a description of the information
displayed on the display station

— A copy of the error logs of the disk unit being
repaired

— Sufficient information about the failure to create
the problem again

QM — Queue Management:
* A copy of the VLIC logs or main storage dump

RI—RAS and Instrumentation: See Table 30-3 on
page 30-4 for the external IDs associated with this
component.

RJ—Stand-Alone Licensed Internal Code Install or
Restore:

* A complete description of steps used to create the
problem. This should include the function codes
entered and any intervention SRCs (A6XX-RRRR) that
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were displayed before the error. Also, note any
problems or difficulties encountered with the
hardware.

* A complete description of the error SRC displayed, if
any, for function 11 through 18.

* A complete description of the SRC displayed, if any,
for functions 11 through 18.

* A complete description of the hardware and how it is
configured. That is the type and model of the system,
rack and IOP placements, the IOP type and model, and
memory configuration. The order and address settings
of the devices chained form each IOP.

* The SAVSYS tapes used.

* If the system can be |IPLed from disk to DST then also
provide a copy of the dump for segment 00008A.

RM —Resource Management:

* A copy of the VLIC logs or main storage dump

See Table 30-3 on page 30-4 for the external IDs
associated with this component.

SD —Service Driver: Contact your next level of service
support to determine what information is needed to
diagnose the problem.

SE —Stand-Alone Utility Driver:

* Complete description of step used to create the
problem. This should include the function codes
entered and any intervention SRCs (A6XX-RRRR) that
were displayed before the error. Also, note any
problems or difficulties encountered with the
hardware.

* A complete description of the error SRC displayed, if
any, for functions 11 through 18.

* A complete description of the SRC displayed, if any,
for functions 11 through 18.

* A complete description of the hardware and how it is
configured. That is the type and model of the system,
rack and IOP placements, the IOP type and model, and
memory configuration. The order and address settings
of the devices chained form each IOP.

* The SAVSYS tapes used. If the system can be |PLed
from disk to DST then also provide a copy of the dump
for segment 00008A.

S1—Source/Sink Instructions:
* A copy of any VLIC logs made during the failure.

* A copy of the QHST log using DSPLOG command for
the time of the failure.

* A dump of the error log.
* A dump of the affected object.
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* |f the problem can be created again, trace the data
exchanged using VLIC trace. Trace the following:

— Affected object type using DST or SST
— Components S| and MSCP

SM-—Storage Management: Contact your next level of
service support to determine what information is needed to
diagnose the problem.

See Table 30-3 on page 30-4 for the external IDs
associated with this component.

SO —Space Object Management:
* A copy of any VLIC logs made during the failure

|

| e« If possible, a copy of the space object involved in the
| failure, obtained by using either the DMPOBJ or

| DMPSYSOBJ commands or the display/alter/dump

| service function

See Table 30-3 on page 30-4 for the external IDs
associated with this component.

SORT —Sort Utility: Contact your next level of service
support to determine what information is needed to
diagnose the problem.

SS —Source/Sink Management: The information
needed for this component is the same as source/sink
instructions (Sl) on page 4-42.

See Table 30-3 on page 304 for the external IDs
associated with this component.

SV—SVLs:
* A copy of the job log
* A copy of any VLIC log entries made during the failure

* A copy of the Ml program that incurred the error if
appropriate

* Sufficient information to create the problem again

See Table 30-3 on page 304 for the external IDs
associated with this component.

83— Machine Service Facility (or DST): If DST and

SST are not available:

* A copy of the main storage (an IPL is necessary after
a main storage dump is taken) using function 22 on the
control panel

* |IPL the system
* A copy of the main storage dump to tape using SST
* Any VLIC logs of major type 0C00 or 0403 using SST

If SST is available, use SST to:
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* Any VLIC logs of major type 0C00 or 0403

¢ A dump of these tasks: MSF, MSFCON, SFS3,
MSFPRT, MSFDKT, MSFTAP

TA —Tape:

* A VLIC trace of source/sink system objects: LUD for
VLIC messages, control blocks/error path, protocol,
user data and messages using DST or SST

* A dump of any VLIC entries made during the failure

See Table 30-3 on page 304 for the external IDs
associated with this component.

VL—VLIC Log: Contact your next level of service
support to determine what information is needed to
diagnose the problem.

WO — Write Once Optical: Contact your next level of
service support to determine what information is needed to
diagnose the problem.

XC —Translator Code Generation:

* A copy of the job log
* A copy of any VLIC log entries made during the failure

* The program source for the program that failed to be
created

» Sufficient information to create the problem again

sjusauodwo)

XL —Translator:
* A copy of the job log
* A copy of any VLIC log entries made during the failure

* The program source for the program that failed to be
created

* Sufficient information to create the problem again

| VLIC Communications

CM—Common Class IOM:
* A copy of the VLIC logs made during failure
* A copy of the dump for the CM task

* A copy of the work with error log hex dump for all
records in the error log which happened 10 minutes
before the failure (especially any records entered by
the CM component)

e If the problem might be with volume statistics, a copy
of the display/alter/dump hex dump of the complete
segment 00002F00 0000

* If the problem can be created again, a copy of the
VLIC trace for CM, IP, EL, and MS components used
while the problem was created again
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See Table 30-3 on page 30-4 for the external IDs
associated with this component.

CR —Cryptographic Support:
* A copy of any VLIC logs made during the failure.
* A copy of the job log of the job that failed.

* A copy of any dumps generated by the system that
are related to the problem.

¢ |f the Cryptographic Support Licensed Program
(5728-CR1) is used, provide the following:

— Data passed in parameters to the Cryptographic
Support Licensed Program. Provide the data in
any of the returned parameters.

— A copy of the application source code.

* A copy of all program objects, files, other objects, and
any special instructions that may be needed to create
the problem again.

CT-—Communications Trace:

* If the problem can be created again, a VLIC trace of
communications trace, machine services control point
(MSCP) and a source/sink object trace for the line
name object using SST or DST

* A copy of any VLIC logs made during the failure

* A copy of the QHST log using the DSPLOG command
for the time of the failure

* A list of the trace options selected, for example, trace
buffer size, line name, or stop on buffer full

* A list of the formatting options selected, for example,
format SNA data only or format RR/RNR commands

* Protocol of line being traced.

EREP —Work with Error Log:

¢ A copy of the error logs using VLIC trace under DST or
SST.

* A copy of any VLIC logs made during the failure.

* A list of any options selected. For example,
subsystem, time range, media type for volume
statistics, or report type being requested.

¢ A dump of the error log SIDs for the subsystem being
requested.

* A dump of the error log machine index.

See Table 30-3 on page 30-4 for the external IDs
associated with this component.

EL —Error Logging:
¢ A copy of the VLIC logs made during failure
* A copy of the dump for the EL task

¢ A copy of the Work with error log hex dump for all
records in the error log which happened 3 minutes
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before the failure (especially any records entered by
the EL component.)

* A copy of the display/alter/dump hex dump for the
following completed segments:

000026 0000
000027 0000
000028 0000
000028 0000
00002A 0000
000051 0000
000083 0000

* A copy of the display/alter/dump hex dump for the first
1000 bytes of segment 00005A 0000

* A copy of the formatted machine index dump for
00002B00 0200 by selecting the following options in the
order shown:

1. Display/alter/dump

2. Dump to printer

3. VLIC data

4. Machine index

5. Address 00002B00 0200
6. Format index entries

* |f the problem can be created again, a copy of the
VLIC trace for EL, CM, and IP components during the
creating of the problem

See Table 30-3 on page 30-4 for the external IDs
associated with this component.

LC—APPN Control Point:
¢ A trace of the APPN control point using SST.

¢ A trace of the source/sink system object, controller
unit descriptions that are specified with APPN(*YES),
and all attached device descriptions using SST.
Device descriptions that are automatically created
after trace has been activated for the attached
controller description are traced automatically.

* A trace of MSCP using SST.

* A copy of VLIC logs related to the problem.

* A copy of any information available using the
DSPAPPNINF command.

See Table 30-3 on page 30-4 for the external IDs
associated with this component.

LM —Device/Location Manager: All functions:

* A VLIC trace of the location manager component using
DST or SST.

* A copy of any VLIC logs made during the failure.

¢ A copy of the location manager VLIC index by printing
the formatted index entries at address 0005900 0200
using DST or SST.

* A copy of the the location manager task using DST or
SST. The task name is LOCMGR.
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See Table 30-3 on page 30-4 for the external IDs
associated with this component.

LNKT —Link Test for Communications Line and
Controller:

* A trace of the failing job using the command: TRCJOB
TRCTYPE(*ALL)

* A copy of the source/sink (or VLIC) trace of the
network unit description (NUD) for the line, controller
unit description (CTLD), for the local work stations,
and/or logical unit description (LUD) for the device

« Sufficient information to create the problem again

MS —Machine Services Control Point (MSCP): All
functions:

* A VLIC trace of MSCP and source/sink objects related

to the line, controller, and device descriptions using
DST or SST

* A copy of any VLIC logs made during failure
¢ A copy of the QHST log using the DSPLOG command
for the time of the failure

See Table 30-3 on page 30-4 for the external IDs
associated with this component.

OT—Open Station IOM:
* A copy of any VLOGs available at the time of failure

* A copy of the source/sink (or VLIC) trace of the
network unit description (NUD) for the line, controller
unit description (CTLD), for the local work stations,
and/or logical unit description (LUD) for the device

* A copy of the messages on the QSYSOPR message
queue

PA —Display Station Pass-Through: All functions:

| ¢ AVLIC trace, with the trace table sizes set to their
| maximum values, of pass-through using DST or SST

* A copy of any VLIC log made during failure

* A copy of the QHST log using the DSPLOG command
for the time of the failure

| See Table 30-3 on page 30-4 for the external IDs
| associated with this component.

Pl—3270 Data Stream Pass-Through: All functions:

* A description of how the problem occurred and how to
create the problem again.

* A VLIC source/sink trace of the emulation controller
and device descriptions and work station controller
and device descriptions using DST or SST.

* A copy of the job log.
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Note:

VLIC Communications

A copy of any VLIC log entries that were created at
the time of the error.

A trace of the failing job using the TRCJOB command.
Specify a maximum storage of 16000 decimal
kilobytes.

A copy of any dumps that were created from the error.

If the task is still present, use DST or SST to dump
the task.

RA — 3270 RA/DHCF Management:

Note:

A source/sink VLIC trace of the control unit or units
and device or devices on which the problem is
observed

A copy of the descriptions for the control unit or units
and device or devices on which the problem is
observed

A copy of any messages issued
Sufficient information to create the problem again

Note: This may include sending libraries of
applications or data files with step-by-step
instructions.

If DHCF, a VTAM buffer trace of the two physical and
two logical units for the HCF-DHCF session

Any VLIC logs or dumps
A communications trace of the remote line

If you must create an APAR for this component, the
APAR should be opened against the vertical
licensed internal code product.

O
o
3
ol
o]
3
(14
3
r+
7]

See Table 30-3 on page 30-4 for the external IDs
associated with this component.

SB — SNUF Data Flow Control/Session Control
(DFC/SC):

A copy of the logical unit description (LUD)
A copy of the job log

A copy of the messages in the QSYSOPR message
queue

The program stack using the Dump Job (DMPJOB)
command

If you can create the problem again, a trace of the
failing job using the command: TRCJOB
MAXSTG(16000)

A copy of any VLIC log entries made during a failure
A copy of the communications trace, if possible

A copy of the trace for the device, controller, and line
descriptions

See Table 30-3 on page 30-4 for the external IDs
associated with this component.

Chapter 4. Gathering Information for or Solving Problems by Component
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TB—BSC Base IOM:

* A VLIC trace of the CCIOM, IPCF, MSCP, and
source/sink for the line, controller, and device
descriptions using DST or SST.

* A copy of the communications trace used to capture
data on the line.

* A copy of any VLIC logs made before, during, or after
the failure.

* A dump of the error log.

* A copy of the QHST logs at the time of the failure
using the DSPLOG command.

TE—BSC 3270 Emulation IOM:

A VLIC trace of the CCIOM, IPCF, MSCP, and
source/sink for. the line, controller, and device
descriptions using DST or SST.

* A copy of the communications trace used to capture
data on the line.

* A copy of any VLIC logs made during the failure.

* A dump of the error log.

* A copy of the QHST log at the time of the failure using
the DSPLOG command.

See Table 30-3 on page 30-4 for the external IDs
associated with this component.

TEX — 3270 Emulation Translate: All functions:

* A VLIC source/sink trace of the emulation device
description (LUD) and emulation controller (CUD)
using DST or SST.

* A copy of any VLIC logs made during the failure.

TG —Virtual Terminal Manager: All functions:

* A VLIC trace of display station pass-through using DST
or SST.

|

I

I

| ¢ A VLIC trace of the virtual controller unit description
| (CTLD) and virtual device description (DEVD) for the
| virtual controller and virtual device that are

| associated with the problem using DST or SST.

I

I

I

* A copy of any VLIC logs made during the failure
* A copy of the QHST log using DSPLOG command for
the time of the failure

| See Table 30-3 on page 30-4 for the external IDs
| associated with this component.

| TI—ISDN IOM: Contact your next level of service
| support to determine what information is needed to
| diagnose the problem.
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TL—SDLC and Local IOM: All functions:

| * A copy of the source/sink (or VLIC) trace of the

| network unit description (NUD) for the line, controller
| unit description (CTLD), for the local work stations,

| and/or logical unit description (LUD) for the device

* A copy of any VLIC logs made during the failure

* A copy of the QHST log using DSPLOG command for
the time of the failure

* A dump of the error log

* |If the failure can be created again, a copy of the
communication trace to capture the data exchanged
on the line

See Table 30-3 on page 30-4 for the external IDs
associated with this component.

TM—MRJE IOM:

* A VLIC trace of the CCIOM, IPCF, MSCP, and
source/sink for the network unit descriptions (NUD),
controller unit descriptions (CTLD), and logical unit
descriptions (LUD) using DST or SST.

* A copy of the communications trace to capture data on
the line.

A copy of any VLIC logs made before, during, or after
| the failure.

* A dump of the error log.

* A copy of the QHST log at the time of the failure using
the DSPLOG command.

See Table 30-3 on page 30-4 for the external IDs
associated with this component.

TN—MTAM IOM: Contact your next level of service
support to determine what information is needed to
diagnose the problem.

TQ—LAPE IOM: Contact your next level of service
support to determine what information is needed to
diagnose the problem.

TS —Primary Work Station: All functions:

* A VLIC trace of the controller unit description (CTLD)
and device description (DEVD) for the controller and
work stations using DST or SST

Note: If the controller is used by the main console or

if the device is the main console, you need to
use DST to specify a source/sink trace of the
main controller of device objects.

* A copy of any VLIC logs made during the failure

* A copy of the QHST log using the DSPLOG command
for the time of failure

* A copy of the error log
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* A copy of the controller unit description (CTLD) and
the logical unit description (LUD) of the controller and
devices

See Table 30-3 on page 30-4 for the external IDs
associated with this component.

TT—Local Area Network IOM: The information needed
for this component is the same as SDLC and local IOM (TL)
on page 4-46.

See Table 30-3 on page 30-4 for the external IDs
associated with this component.

TU—SNA DLC Common Function: The information
needed for this component is the same as SDLC and local
IOM (TL) on page 4-46.

See Table 30-3 on page 30-4 for the external IDs
associated with this component.

TX—X.25 IOM: The information needed for this
component is the same as SDLC and local IOM (TL) on
page 4-46.

See Table 30-3 on page 30-4 for the external IDs
associated with this component.

T1-—Twinaxial Data Link Control:
* A dump of the IWS LUD (type 5150).
* A copy of the QLUS and QSYSARB job logs.

* A copy of the VLIC log containing major 0700 and
minor E3F1. See volume 2 of this manual for more
information about this major and minor code.

¢ |f the failure can be produced again:

— An 0S/400 trace of QLUS and QSYSARB
processes using the service job and trace job
commands
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— A VLIC trace of the IWS LUD (type 5150) using
SST, the CD associated with the IWS LUD, and the
virtual TDLC line (ND) associated with the CD.

See Table 30-3 on page 30-4 for the external IDs
associated with this component.

T2—-PU Type 2 Station IOM:
* A copy of any VLIC logs during the failure.

* A copy of the source/sink (or VLIC) trace of the
network unit description (NUD) for the line, controller
unit description (CTLD), for the local work stations,
and/or logical unit description (LUD) for the device.
Also, trace MSCP at the same time.

* A copy of the messages in the QSYSOPR message
queue.

* If the controller is a host controller, a description of
the types of devices attached to the PU2 controller
matched with their LOCADR parameter from the
device description.

See Table 30-3 on page 30-4 for the external IDs
associated with this component.

YI—Asynchronous Communications 1/0 Manager: All
functions:

¢« A VLIC trace of the line, controller, and device
descriptions using DST or SST

* A copy of any VLIC logs made during the failure
(especially the source/sink logs with an ID of E8CS or
C1E2)

* A copy of the QHST log using the DSPLOG command
for the time of the failure

¢ A copy of the error log

* If the problem can be created again, a copy of the
communications trace used to trace the data
exchanged on the line

See Table 30-3 on page 30-4 for the external IDs
associated with this component.
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Chapter 5. Servicing Licensed
Internal Code by Loadable Code
Group

This chapter is an example of how procedures for problem
analysis and resolution are used to fix an internal problem
on the system. More specifically, this chapter provides
procedures for handling failures of AS/400 loadable code
groups. The procedures are:

1. Verify that the problem analysis procedures in the
Analyzing Problems Guide, and the problem isolation
procedures in the Service Guide have been performed
and have not fixed the problem.

2. Gather and collect any information you may need to
analyze the problem. To assist you in what information
to collect for possible identifying of the problem, refer
to the “9406 Problem Analysis and Resolution Form” on
page 2-7.

3. If the problem is still not identified or fixed, ensure that
the latest PTF package for the licensed internal code
and 0S/400 is on the system.

4. If the latest PTF is on the system, then obtain the name
of the loadable code group (LCG), for example,
AJEDO01 and the name of the unit or device the LCG is
associated with.

5. Go to the list of loadable code groups below and find
the procedure for handling the code failure. The
following procedures ask you to gather any additional
information needed to solve the problem and advises
you when to submit a report to your next level of
support.

If intervention is required when dumping
information to tape or diskette and you are in DST,
see “Intervention Display I1/0 Manager Return
Codes” on page 13-18.

List of Loadable Code Groups (LCG)

An SRC shows one of the following code groups or
modules as failing. For more information about finding and
solving problems with the loadable code group:

AJDG001 See “"AJDG001 Procedures for the Horizontal
Licensed Internal Code” on page 5-3.

AJDMSO000 is the loadable code group for
HLIC main storage dump replaceable unit
(RU).

See “AJDG301 Procedures for the Vertical
Licensed Internal Code” on page 5-3.

AJDG301

Each code module, referred to as a
replaceable unit in this logical code group
name, starts with # (for example, #BMIPL or
#CMCCIOM).

9336 Disk Cluster

Contact your next level of support if a severe
problem occurred on this device.

AJEAAO01
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AJEA001

AJEDOO1

AJEHBO1
AJEHMO1

AJEH001

AJEH901

AJEH902

AJEH903

AJEH904
AJEKO001
AJEWO001

AJEW101

| AJGJFO1
|

| AJGJZO1

9332 Disk Unit licensed internal code

Contact your next level of support if a severe
problem occurred on this device.

Magnetic storage device controller licensed
internal code, see “AJED001 Procedures for
the Magnetic Storage Device Controller
(Feature Number 6110)" on page 5-3.

IOP for the System/370 tape

Contact your next level of support if a severe
problem occurred on this device.

IOP for the 2440 tape unit with compression

Contact your next level of support if a severe
problem occurred on this device.

2440/9346/9347 Tape Unit licensed internal
code.

Contact your next level of support if a severe
problem occurred on this device.

Tape controller licensed internal code, see
“AJEH901 Procedures for the 9346 and
2440/9348 Controllers (Feature Numbers 2601
and 2602)” on page 5-3.

Magnetic tape 1/0 adapter licensed internal
code, see "AJEH902 and AJEH903 Procedures
for the 3422/3430/3480/3490 Tape 1/0
Processor {Feature Number 2604)" on

page 5-4.

See AJEH902 for handling problems with this
code group.

2440/9348 tape unit controller licensed
internal code.

Contact your next level of support if a severe
problem occurred on this device.

9335 Device Function Controller licensed
internal code.

Contact your next level of support if a severe
problem occurred on this device.

6111 magnetic storage device controller
licensed internal code.

Contact your next level of support if a severe
problem occurred on this device.

9336 Disk Cluster IOP

Contact your next level of support if a severe
problem occurred on this device.

See AJGJ001 for handling problems with this
code group.

5294/5394 remote work station controller
licensed internal code.

Contact your next level of support if a severe
problem occurred on this device.
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AJGJ001

AJLLNO1

AJLMNB1

AJLMYOB1

AJLY001

AJSGS501

AJSLCO1

AJSLLJOO
AJSRLSO01
5728881

5-2

Multiline communications controller licensed
internal code, see “AJGJ001 and AJGJFO1
Procedures for the Communications
Controllers” on page 5-4.

ASCI| Work Station Controller licensed
internal code, see “AJLLNO1 Procedures for
the ASCII Work Station Controllers (Feature
Numbers 2637, 6041, and 6141)" on page 5-5.

AJLMLNB1 is the loadable code group for the
ASCII work station controller licensed internal
code load replaceable unit (RU).

See AJLLNO1 for handling problems with this
code group.

See AJLY001 for handling problems with this
code group.

Twinaxial Work Station Controller licensed
internal code, see “AJLY001 Procedures for
the Twinaxial Work Station Controllers
(Feature Numbers 2638, 6040, and 6140)" on
page 5-5.

AJLMYOB1 is the loadable code group for the

work station controller licensed internal code
load replaceable unit (RU).

See “AJSG501 Service Processor Code (SPC)
Procedures” on page 5-6.

See "AJSLCO1 Procedures for the Multiple
Function 1/0 Processor” on page 5-5.

This code runs on the 2600, 2601, 2602, 2604,
2637, 2638, 2642, 2643 and 6150. The
procedures for the 2507 and 2600 are
basically the same.

To solve problems for the:

* 2600, 2637, 2638, 2642, 2643, and 6150,
see “AJSLCO1 Procedures for the Multiple
Function 1/0 Processor” on page 5-5.

* 2601 and 2602, see “AJEHS01 Procedures
for the 9346 and 2440/9348 Controllers
(Feature Numbers 2601 and 2602)” on
page 5-3.

* 2604, see “AJEHS02 and AJEHS03
Procedures for the 3422/3430/3480/3490
Tape |/0 Processor (Feature Number
2604)” on page 54.

AJSRLSO01 and AJSLLJOO are also loadable
code groups for multiple 1/0 processors.
These code groups use the same procedure
for AJSLCO1.

See the procedures for AJSLCO1.
See the procedures for AJSLCO1
0S8/400 licensed program product.
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For these loadable code groups and other vital product
data see the component and FESN table on page 6-17.

How to Determine the Level of Loadable Code

Type of
Code

Software

LIiC

Description

For the base operating system and all program
products, enter the Display Program
Temporary Fix (DSPPTF) command to see any
PTF that is loaded to the base release.

To see a list of the current levels of code
loaded on the system, create the physical file
QARZLCG using the DSPSFWRSC command,
then display the physical file using the
DSPPFM command.

To determine driver, release, and modification
levels and to display licensed programs, use
the GO LICPGM (licensed program) command
and select option 10. For more information
about PTFs, see “Problem Circumvention and
Repair” on page 2-3.

To print the licensed internal code and
licensed programs, type in DSPSFWRSC. Then,
press the Enter key. Press the F4 (Command
Prompt) key. Then, type in *PRINT as the
output parameter. Figure 5-1 appears.

Use DST and select the option to work with
licensed internal code. Then select the option
to display licensed internal code information
from the Work with Licensed Internal Code
menu under DST. Select the Disp/ay product
information option from the Select LIC
Information to Display menu. Fill in the
desired loadable code group ID and press
Enter on the Specify Product Number display.
For more information about this option, see
“Work with Licensed Internal Code” on

page 13-6.

Resource

5728881 7
5728881 7
5728581 8
57285s1 8
57285s! 9
5728551 9
5728BA1
57268A1
5728CB1
5728081
5728CB1
5728CB1
5728081
572881
5728CB!

wWN N - —

F3=Exit

-

10 Option Feature

*BASE
*BASE
*BASE
*BASE

Press Enter to continue.
Fl1=Display libraries/releases

Display Software Resources w

Description
0S/46@ - Example Tools Library

057468 - Example Tools Library

0S/486 - *PRV CL Compiler Support
05/486 - *PRV CL Compiier Support
0S/488 - AFP Compatibility Fonts
0S/460 - AFP Compatibility Fonts
AS/486 BASIC
AS/486 BASIC
C0BOL/480 -
C0BOL/466 -
C0BOL/466 -
COBOL/ 488 -
C0BOL/466 -
COBOL/486 -
C0BOL/466 -

*CODE
2924
*CODE
2924
*CODE
2824
*CODE
2924
*CODE
2924
*CODE
2924
*CODE
2924
*CODE

Base Support

Base Support

System/36-compatible COBOL
System/36-compatible COBOL
System/38-compatibie COBOL
System/38-compatible COBOL
*PRYV Base Support

More...

F12=Cancel
C) COPYRIGHT IBM CORP. 1988, 1998

| Figure 5-1. An Example of a Display Software Resources Display
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Procedures for the System/36 Environment

L See components Cl, EX, and UT under “Cl—-System/36
Environment Support” on page 4-16, “EX— System/36
Environment” on page 4-19, and “UT —System/36
Environment Utilities” on page 4-29 for System/36
Environment procedures on finding and solving problems.

AJDGO001 Procedures for the Horizontal
Licensed Internal Code

If a run loop, a hang, or a system crash with a reference
code of hex 80F2 occurs, use the following procedure:

Note: The external symptoms do not identify if a licensed
internal code problem is an HLIC error or a VLIC
error. Any additional data collection called for by
the VLIC procedure should also be done.

‘ 1. Record the observable failure.
* See Chapter 3.
* See “Completing an APAR” on page 6-1.

* This should include the control panel lights and the
data for operator panel functions 11, 12, and 13.

2. For a run loop or hang, initiate a main storage dump.

¢ The dump will have been taken automatically for a
system crash.

L * See “Main Storage Dump” on page 16-1.
3. IPL the system.
4. Consult the service support system for previous
reports of this problem.
* See “Problem Resolution” on page 2-3.

5. Copy the main storage dump from DASD to external
media.

* See “Print Stand-Alone Dump” on page 12-55
‘ 6. Send the data with an APAR or LICTR.

AJDG301 Procedures for the Vertical
Licensed Internal Code

See “Vertical Licensed Internal Code Problems” on

page 3-18 for solving VLIC machine problems, the
components associated with VLIC in Chapter 4, the Work
with licensed internal code option of DST on page 13-6 and
the VLIC reference codes on page C-4.

AJEDO001 Procedures for the Magnetic
Storage Device Controller (Feature Number
6110)

When a licensed internal code problem is found with a
Magnetic Storage Device Controller (feature number 6110)
do the following:

1. Record any observable symptoms of the failure.

¢ See Chapter 3.
* See “Completing an APAR” on page 6-1.

2. Consult the service support system for previous
reports of the problem.

* See “Problem Resolution” on page 2-3.

3. Make sure the latest level of code for the Magnetic
Storage Device Controller has been loaded.

» See the chapter on Working with Licensed Internal
Code in the Service Guide. The loadable code
group is AJEDOO1.

4. Copy the dump from DASD to external media.

* See “Display/Alter/Dump” on page 12-27. Use the
Address Range menu with a beginning address of
0000 8700 0000 and a length of C4000.

5. Create the problem again with static trace running.

* To run static trace, see “Input/Output Debug
Utility” on page 12-50.

6. Copy the traced dump from DASD to external media.
« See “Display/Alter/Dump” on page 12-27.

7. Select all recent storage device controller error logs
and copy them to a diskette, tape, or printer. That is,
spool the data and copy the spool file to a diskette,
tape, or printer.

* See “Work with Error Log” on page 12-3.
8. Send the data with an APAR or LICTR.

AJEH901 Procedures for the 9346 and
2440/9348 Controllers (Feature Numbers
2601 and 2602)

When a licensed internal code problem is found with the
9346 Tape Unit Controller (feature 2601) or the 2440/9348
Magnetic Tape Subsystem Controller (feature 2602) do the
following:

1. Record any observable symptoms of the failure.
* See Chapter 3.
* See “Completing an APAR"” on page 6-1.

2. Consult the service support system for previous
reports of the problem.

¢ See “Problem Resolution” on page 2-3.

3. Make sure the latest level of 9346, 2440, and 9348 code
has been loaded. Together, these units have one load
code group.

* See the chapter on Working with Licensed Internal
Code in the Service Guide. The loadable code is
AJEHS901.

4. Take an |IOP dump to capture data pertaining to the
original failure.

* See “Input/Output Debug Utility” on page 12-50.

5. Create the problem again with static trace running.
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* To run static trace, see “Input/Output Debug
Utility” on page 12-50.

6. Take an |IOP dump and copy the dump data to a

diskette or tape.

* See “Input/Output Debug Utility” on page 12-50.

7. Select all recent 9346, 2440, and 9348 error logs and

copy them to a diskette or tape.

* See “Work with Error Log” on page 12-3.

8. Send the data with an APAR or LICTR. You should be
sending two IOP dumps and error logs if the problem is

to be created again using static trace.

Note: You may be contacted to create the problem again

using dynamic trace points set supplied to you at
that time.

AJEH902 and AJEH903 Procedures for the
3422/3430/3480/3490 Tape 1/0 Processor
(Feature Number 2604)

When a licensed internal code problem is found with the
Magnetic Tape I/0 Adapter card (feature 2604), do the
following:

1. Record any observable symptoms of the failure.
» See Chapter 3.
* See "Completing an APAR” on page 6-1.

2. Consult the service support system for previous
reports of the problem.

* See “Problem Resolution” on page 2-3.
3. Make sure the latest level of code has been loaded.

* See the chapter on Working with Licensed Internal
Code in the Service Guide. The loadable code is
AJEHS02 and AJEHS03.

4. Take an |IOP dump to capture data pertaining to the
original failure.

¢ See “Input/Output Debug Utility” on page 12-50.
5. Create the problem again with static trace running.

* To run static trace, see “Input/Output Debug
Utility” on page 12-50.

6. Take an IOP dump and copy the dump data to a
diskette or tape.

* See “Input/Output Debug Utility” on page 12-50.

7. Select all recent error logs for the 3422, 3430, 3480,
and 3490 tape drives and copy them to a diskette or
tape.

* See "Work with Error Log” on page 12-3.
8. Send the data with an APAR or LICTR. You should be

sending two IOP dumps and error logs if the problem is

to be created again using static trace.
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Note: You may be contacted to create the problem again

using dynamic trace points set supplied to you at
that time.

AJGJ001 and AJGJF01 Procedures for the
Communications Controllers

| Note: Follow steps 1 through 6 for SDLC protocols that

have problems at an IOP level.

When a licensed internal code problem is found with a
Muitiline Communications Controller (feature number 6130)
do the following:

1. Record any observable symptoms of the failure.

* See Chapter 3.
* See “Completing an APAR” on page 6-1.

. Consult the service support system for previous

reports of the problem.

* See “Problem Resolution” on page 2-3.

. Make sure that the latest levels of communications

controller protocol code have been loaded.

* See the chapter on Working with Licensed Internal
Code in the Service Guide. The loadable code
group is AJGJOO1.

. Take an I0P dump and copy the dump data to a

diskette or tape.

¢ See “Input/Output Debug Utility” on page 12-50.

. Select all recent error logs for the Multiline

Communications Controller and copy them to a diskette
or tape.

* See “Work with Error Log” on page 12-3.

. Record configuration information as follows:

* Number and type of IOAs attached to the failing
Multiline Communications Controller.

* Number, type, and speed of protocols running on
an I0A.

» Configuration objects of failing line or lines.

. Create the problem again with static trace running.

* To run static trace, see “Input/Output Debug
Utility” on page 12-50.

. Take an IOP dump and copy the dump data to diskette

or tape.

* See “Input/Output Debug Utility” on page 12-50.

9. Send the data with an APAR or LICTR.

Note: You may be contacted to create the problem again

using dynamic trace points set supplied to you at
that time.
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| AJLY001 Procedures for the Twinaxial Work
| Station Controllers (Feature Numbers 2638,
| 6040, and 6140)

| When a licensed internal code problem is found with
| Twinaxial Work Station Controllers (feature numbers 2638,
| 6040, and 6140) do the following:

1. Record any observable symptoms of the failure.
* See Chapter 3.
* See “Completing an APAR” on page 6-1.

2. Consult the service support system for previous
reports of the problem.

* See “Problem Resolution” on page 2-3.

3. Make sure that the latest level of code for the twinaxial
work station controllers has been loaded. The loadable
code group is AJLY001.

* See the chapter on Working with Licensed Internal
Code in the Service Guide.

4. Select all the recent error logs for the Twinaxial Work
Station Controllers and copy them to a diskette or tape.

¢ See “Work with Error Log” on page 12-3.
5. Create the problem again with static trace running.

* To run static trace, see “Input/Output Debug
Utility” on page 12-50.

6. Send the data with an APAR or LICTR.

Note: You may be contacted to create the problem again
using dynamic trace points set supplied to you at
that time.

| AJLLNO1 Procedures for the ASCII Work
| Station Controllers (Feature Numbers 2637,
| 6041, and 6141)

| When a licensed internal code problem is found with ASCII
| Work Station Controllers (feature numbers 2637, 6041, and
| 8141) do the following:

1. Record any observable symptoms of the failure.
¢ See Chapter 3.
* See “Completing an APAR” on page 6-1.

2. Consult the service support system for previous
reports of the problem.

* See “Problem Resolution” on page 2-3.

3. Make sure that the latest level of code for the ASCII
work station controllers has been loaded. The loadable
code group is AJLLNO1.

¢ See the chapter on Working with Licensed Internal
Code in the Service Guide.

4. Select all the recent error logs for the ASCI| Work
Station Controllers and copy them to a diskette or tape.

* See “Work with Error Log” on page 12-3.

5. Create the problem again with static trace running.
* To run static trace, see “Input/Output Debug
Utility” on page 12-50.
6. Send the data with an APAR or LICTR.
Note: You may be contacted to create the problem again

using dynamic trace points set supplied to you at
that time.

AJSLCO01 Procedures for the Multiple
Function 1/0 Processor

When a licensed internal code problem is found with the
Multiple Function /0 Processor do the following:

1. Record any observable symptoms of the failure.
* See Chapter 3.
* See “Completing an APAR"” on page 6-1.
2. Consult the service support system for previous
reports of the problem.
* See “Problem Resolution” on page 2-3.

3. Make sure the latest level of the Multiple Function 1/0
Processor code has been loaded.

* See “Work with Licensed Internal Code” in the
Service Guide. The loadable code group is
AJSLCO1.

4. If the feature number is 2637, 2638, 2642, 2643, or 6150,
then go to step 11.

5. If the feature number is not 2600, copy the dump from
DASD to external media.

* See “Display/Alter/Dump” on page 12-27. Use the
Address Range menu with a beginning address of
00008700 0000 and a length of 200000.

6. Create the problem again with static trace running.

* To run static trace, see “Input/Output Debug
Utility” on page 12-50.

7. Copy the traced dump from DASD to external media.
* See “Display/Alter/Dump” on page 12-27.

8. Take an IOP dump and copy the dump data to diskette
or tape.

* See “Input/Output Debug Utility” on page 12-50.

9. Select all recent storage device controller error logs
and copy them to diskette, tape, or printer. That is,
spool the data and copy the spool file to diskette, tape,
or printer.

* See “Work with Error Log” on page 12-3.

. Send the data with an APAR or LICTR.

. Take an IOP dump and copy the dump data to a
diskette or tape.

- -
-_ O

e See “Input/Output Debug Utility” on page 12-50.

12. Select all recent 6150 error logs and copy them to a
diskette or tape.

¢ See “Work with Error Log” on page 12-3.
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| 13. Record configuration information as follows:

* Number and type of IOAs attached to the failing
Communications Controller.

* Number, type, and speed of protocols running on
an |OA.

* Configuration objects of failing line or lines.

¢ To run static trace, see “Input/Output Debug
Utility” on page 12-50.

15. Take an IOP dump and copy the dump data to diskette

|
|
|
| 14. Create the problem again with static trace running.
|
I
|
| or tape.

|

* See “Input/Output Debug Utility” on page 12-50.

| 16. Send the data with an APAR or LICTR.

| Note: You may be contacted to create the problem again
| using dynamic trace points set supplied to you at
| that time.

AJSG501 Service Processor Code (SPC)
Procedures

Record the following information for SPC problems:
1. General state of the system. For example:
¢ The system failed during a routine IPL. Only the

system configuration had changed from the last
successful IPL.

* The system was running fine, then suddenly the
system quit responding for no apparent reason.

2. If possible, the type of customer application which was
running at the time of failure.
3. The state of the control panel run light (On/Off).

4. The state of the control panel attention light (On/Off).

5-6 Diagnostic Aids
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5. The SRC displayed in words 11 through 18 on the panel
display.

¢ Each SRC has at least one word displayed as 11
XXXX XXXX. Additional SRC words may exist in
panel functions 12 through 18. This is dynamically
determined for each individual SRC.

* Select functions 12, through 18 to record the SRC
data for each word.
| 6. Record the last ten status SRCs from function 56.
7. The extended panel functions data in functions 54
through 58.

* Refer to Chapter 14 for information on functions
25, 26, and 54 through 58.

* Select function 25, then 26. This enables the
extended panel functions.

* Next, select functions 54 through 58 and record the
data as follows:

Function Data

54 5400 XXXX XXXX through 54FF XXXX
XXXX

55 5500 XXXX XXXX through 55FF XXXX
XXXX

56 5600 XXXX XXXX through 56FF XXXX
XXXX

57 5700 XXXX XXXX through 5790 XXXX
XXXX

58 5800 XXXX XXXX through 5850 XXXX
XXXX

| For more information about these functions, see
| the “Low-Level Debug (LLD) Panel Functions” on
| page 14-9.

8. Send the data with an APAR or LICTR.

LY21-0597-2 © Copyright IBM Corp. 1988, 1990
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a:apter 6. Creating and Submitting
an APAR or LICTR

This chapter provides information about how to submit an
authorized program analysis report (APAR) and a licensed
internal code trouble report (LICTR). These reports are
used to analyze, identify, and resolve problems with IBM

| code. In this chapter, the term APAR applies to both an

| APAR and a LICTR.

| Preparing an APAR

| Before creating and submitting any report, search the

| service support system to make sure the problem does not

| already exist. For more information about isolating a

| problem, see page 2-2. If the problem does not exist, and
there is no known fix for solving the problem, enter the
Create APAR (CRTAPAR) command to record the pertinent
machine readable material on a load/dump volume. For
more information about the CRTAPAR command, see the
CL Reference manual.

C

To prepare an APAR data volume:

* Analyze the CRTAPAR command parameters to
determine the load/dump volume ID, the report
labeling information, and the optional data that you
want included. The APAR load/dump volume must be
in the *SAVRST format.

* Enter the CRTAPAR command with its required
parameters to create and write a file to a tape, a
diskette, or save-files. The report file can include
items such as:

C

— Dumps previously taken and written to a saved
spooling printer file. (These can be dumps taken
manually by the CL, or they can be dumps
automatically taken and saved as a part of the
automatic problem determination procedures.)

— Other dynamic information is saved in spooling
files such as trace data, job logs, portions of the
system log, and other status information.

— Information available in database files such as the
problem log, the change log, and the history log.

— Error log information using the error log identifier.

— System or user programs and files suspected of
being faulty, or files needed to produce the failure
again.

— Vital product data (VPD) for licensed programs,
licensed internal code modules, a network, a
controller, or logical unit descriptions.

Before submitting an APAR, check with your next level
support to have the APAR screened and to have the
symptoms of the problem entered into the service support
system. For more information about what specific

| information to submit with an APAR, see Chapter 3 and

| Chapter 4.

C
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See Chapter 5 for information on how IOP information
(such as dumps, traces, and so on) is gathered and
submitted with an APAR.

| Converting Spooled Files to Physical Files: All spool files

| should be converted to a physical file using the Copy Spool

| File (CPYSPLF) command. It may be easier to diagnose a

| problem to have the spooled file online. If you need to
convert your spool file to a physical file, see page 3-18.

To save the data from a spool file:
1. Create a physical file with a record length of 133.

|
|
| 2. Use the CPYSPLF command with CTLCHAR(*FCFC) to
| copy the spooled file data to the physical file.

I

3. Save the physical file to tape or disk.

| Completing an APAR

To complete an APAR:

1. Select the external symptom code and symptom
keyword from Table 6-1 on page 6-2 which best
describes the external symptom. |f more than one
symptom applies, put the additional symptom codes or
keywords at the end of the error description text.

|

|

|

|

|

| 2. Create the abstract’s symptom string for AS/400

| APARs using keywords that describe what is failing.
| Select the keyword or keywords from the tables for
| “Creating a Symptom String” on page 6-2.

| 3. Continue through the tables as directed. Add

| appropriate failing function keywords to the abstract
| until the table indicates that you have completed the
| symptom string. Separate each keyword in the

|

|

abstract with a hypen (-). For example:

ABSTRACT: OSP-CALL-MSGCPF6801-F/QPTPARML-T/QCACHECK

If a problem has more than one symptom, put the main
symptom’s keyword in the abstract and all the other
keywords at the end of the error description.

4. Add any additional information to the abstract that
helps define the problem. For some examples of
abstracts, see Table 6-1 on page 6-2.

. Insert the module ID (or component) of the suspected
failing module from Table 4-1 on page 4-2 into the
Preassigned serial number field located on the third

| create APAR display. The component ID is used to

route the APAR to the appropriate person responsible

for resolving the APAR.

6. Complete the error description on the last create APAR
display.

b~
LY
>
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The error description should describe:

* The problem as seen by the person experiencing
the problem.

* What the system was doing when the error
occurred (for example, compiling a program,
executing a command, viewing mail, and so on).
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* What actually happened (for example, an error occurred. For more tips, techniques, and general rules

|

| message, dump, program check, and so on about handling APARs, see page 6-12. )
| occurred). Note: When an APAR is closed and the APAR resuits

|

I

information is used to understand how the problem made available by a PTF. For more information
about PTFs, see “Problem Circumvention and

|
l
- |
The error description should be clear and concise. This | in a resolved problem, the resolved problem is
|
|
| Repair”’ on page 2-3.

| Table 6-1. Symptom Codes and Keywords Used For Completing APARs

External
Symptom
Code Symptom Keywords An Example of an APAR Abstract
| AB SRCXXXXXXXX IPL-SRCB9003660 AFTER ABNORMAL POWER DOWN
Replace xxxooxxx with the first 8 characters of the SRC. For example,
SRCBY0037FF.
DD Use the symptom keyword that most accurately describes a problem that List the symptoms of the problem that result
results from a documentation error. For example, use the symptom from a documentation error.
keyword MSGyyyxxxx or INCORROUT for a probiem that results in a
message or incorrect output because instructions in a manual were ’
wrong.
| IN INCORROUT (incorrect output) 0SP-OPNQRYF-INCORROUT-PRT-D/T4224
| LP LOOP PC400-0S2-PS2M-PCSFLR-CMNLAN-LOOP
| Ms MSGyyyxxxx OSP-CALL-MSGCPF6801-F/QCACHECK-T/QPTPARML
Replace yyy with the message prefix (if there is one) and xxxx with the
message number. For example, MSGCPF1234 or MSG5678.
] PR PERFM (performance) OFC-SNDDOC-PERFM
| UR UNPRED (unpredictable) 0SP-SAVOBJ -UNPRED )
| WS WAIT PC400-DOS-PS2P~PCSWSF-CMNTWNR-WALT ’
| Table 3-3 on page 3-3? 1. Start with table Table 6-2 to begin creating your

symptom string.

1 : | 2. Follow the instructions of the tables or select all of the
| Creating a Symptom String | areas or functions possibly affected by the problem.

| Besides using the following tables, you can create 3. Add the keyword shown in the tables to the symptom
| keywords using the ANZPRB command on an AS/400 with string for each of the functions or areas you selected.
E | the same OS/400 release level as the PTF. Go through the 4. Go the next table indicated for each selection or
(M | ANZPRB displays for reporting a software problem. Enter instruction. )
@ | information on the displays as if you encountered the | 5. Continue to select items or follow the instructions until J
NGl | problem. Enter one problem per each ANZPRB command. | the symptom string is complete.
g | Do not report the problem yet. Instead, use the WRKPRB
Wl | command to view the problem detail. Get the keywords -
Edl | from the symptom string field in the problems. For more | | Table 6-2. Decide When The Problem Occurred
| information about using the ANZPRB command to create | | Problem Occurred Keyword Go To
| keywords for the symptom string, see the Operator’s During an IPL PL Table 6-45 on
| Guide. ‘ page 6-11.
| To use the following tables: | After the IPL completed ;::Le 66_: on

9
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Table 6-3. Select the Problem Area

Table 6-6. Select the Office Functions

LY21-0597-2 © Copyright IBM Corp. 1988, 1990

Other

Area Keyword Go To | Functions Keyword Go To
Operating System/400 OSP Table 6-4 on Calendars CALNDR Table 6-7 on
page 6-3. page 6-3.
AS/400 Office/Vision OFC Table 6-6 on Mail Table 6-8 on
page 6-3. page 6-3.
AS/400 PC Support PC400 Table 6-16 on Send Table 6-9 on
page 6-5. page 6-4.
Utility programs or Table 6-21 on Documents and Table 6-10 on
application development page 6-6. Folders/Word Processing page 6-4.
tools Directories and Distribution Table 6-13 on
Communications Table 6-32 on Lists page 6-4.
page 6-8. Administration Table 6-14 on
Programming languages Table 6-33 on page 6-4.
page 6-8. File into Document Library Table 6-15 on
Migration MIGR Table 6-35 on page 6-4.
page 6-9. Other Table 6-45 on
Intelligent printer data IPDS Table 6-45 on page 6-11.
stream (IPDS) page 6-11.
Application programs Table 6-42 on
page 6-9. || Table 6-7. Select the Calendar Type
| | Functions Keyword Go To
; ) Individual Calendars CALIND Table 6-45 on
Table 6-4. Identify the OS/400 Function page 6-11 for
Instructions Keyword Go To these
List all IBM menus, Ten characters or Table 6-5 on functions.
commands, and less for each name page 6-3. | Group Calendars CALGRP
procedures that are
likely to be | | Other
associated with the
problem. - -
|| Table 6-8. Select the Mail Function
| | Functions Keyword Go To
Table 6-5. Select the Operating Environment Details MAILDT Table 6-45 on
Environment Keyword Go To page 6-11 for
System/36 environment S36E Table 6-45 on these_
functions.
page 6-11.
Other Table 6-450n | || Delete MAILDLT
page 6-11. [ | view MAILDSP
| | Revise MAILCHG
| | Print MAILPRT
| | Forwardsreply MAILFR
[ | Outgoing mail MAILOUT
| | Action items MAILACT
| | Create hard copy local MAILHCL
| | Create hard copy remote MAILHCR
|| select mail list MAILSEL
[ | Print mail reports MAILRPT
I
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6-4 Diagnostic Aids

Table 6-9. Select the Send Function || Table 6-12. Select the Word Processor
Functions Keyword Go To | Selections Keyword Go To
Send messages SNDMSG Table 6-45 on OfficeVision/400 Word WRD400 Table 6-45 on
page 6-11 for Processor page 6-11 for
these these
functions. functions.
Send note SNDNOTE OfficeVision/400 Word WRDPC
Send document SNDDOC z;‘;‘i’:tss” with PC Text
Other OfficeVision/400 Adapted WRDAWP
Word Processor
Table 6-10. Select the Document or Folder Function || Other
Functions Keyword Go To
Search OFCSRCH  Table 6-45 on | | Table 6-13. Select the Directories and Distribution Lists
page 6-11. || Selections Keyword Go To
\fNork with documents in Table 6-11 on Personal directories OFCPDIR Table 6-45 on
olders page 6-4. page 6-11 for
Work with folders OFCFLDR Table 6-45 on these
page 6-11. functions.
Work with text profiles OFCPRF Table 6-45 on | System directory OFCSDIR
page 6-11. || Distribution lists OFCDIST
Work with non-text document OFCGRPH Table 6-45 on .
data page 611, | | Nicknames OFCNAME
Work with documents to be OFCPRT  Table 6450n | || Other
printed page 6-11.
Work with remote status Table 66;45 on | | Table 6-14. Seiect the Administration Function
age 6-11.
$ g 645 || Functions Keyword Go To
Other able on
page 6-11. Enroliment ADMENR Table 6-45 on
page 6-11 for
these
Table 6-11. Select the Document Function functions.
Functions Keyword Go To || Access codes ADMACC
Details OFCDET  Table 6-45 on Grant ermission fousemall - ADMGRT
page 6-11.
Copy, rename, delete OFCDOC  Table 6-45 on S‘Z‘;’f’:ﬁ d":{;‘iﬂggé‘;;‘tﬁe ADMRVK
page 6-11.
Spell OFCSPEL  Table 6-45 on | | Delete owned objects ADMDLT
page 6-11. | | work with office files ADMFILE
Paginate OFCPGN Table 6-45 on Work with library description ADMLIBD
page 6-11. file
Print OFCPRT Table 6-45 on || other
page 6-11.
Create, revise, view Table 6-12 on -
page 6-4. | | Table 6-15. Select the File Type
Other Table 6-45 on || Type Keyword Go To
page 6-11. File local DLSLCL Table 6-45 on
page 6-11 for
these
functions.
| | File remote DLSRMT
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Table 6-16. Select the PC Operating System

Table 6-19. Select the PC Connection Type

description field

Note: |[f Release 1 through 2 PTF, put PS2 in the problem

PC Operating System Keyword Go To Connection Keyword Go To
IBM Disk Operating System DOS Table 6-17 on Twinaxial, direct attach TDLC Table 6-20 on
(DOS) page 6-5 for page 6-5 for
these these
functions. functions.
IBM Operating System/2 0s2 Twinaxial through remote RWS
Extended Edition work station controlier
Other Token-Ring Network TRLAN
(TRLAN)
Synchronous Data Link SDLC
Table 6-17. Select the PC Type Control (SDLC)
pc Keyword Go To Asynchronous ASYNC
IBM Personal Computer PC1 Table 6-18 on communications (ASYNC)
(PC1) page 6-5 for X.25 Packet-Switching Data X25
these Network
functions.
Other
IBM Personal Computer XT PCXT
(PCXT)
IBM Personal Computer AT PCAT Table 6-20. Specify the PC Message Information
(PCAT) Instructions Format Go To
}Eg‘/;e&s‘)ﬂ:'g"g:eﬁiw fssjep If there is no AS/400 MSGXXXX It msg listed,
note.) message associated with (xxxx=PC end keyword
’ the problem, list all PC message D) generation.
|BM Personal System/2 PS2M message IDs likely to be Otherwise
(PS/2) above Model 30 (See associated with the ;
Table 6-45
note.) problem. on
Other page 6-11

Note: |f both a PC message and an AS/400 message could be
associated with the problem, use the AS/400 message (go to

Table 6-45 on page 6-11.)

Table 6-18. Select the PC Support Function

Other

Function Keyword Go To

Configuration file support PCSCFG Table 6-19 on
page 6-5 for
these
functions.

Host system tasks PCSHTSK

Install command PCSNSTL

Message function PCSMSG

Organizer PCSORG

PC Support menu PCSMNU

PC Support update PCSUPD

Router PCSRTR

Shared folders PCSFLR

Text assist PCSTXT

Transfer function PCSXFR

Translation table PCSXLATE

Virtual print PCSVPRT

Work station function PCSWSF

LY21-0597-2 © Copyright IBM Corp. 1988, 1990
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Table 6-21. Select the Utility Program or Tool

Table 6-23. Select the Query Function

Area Keyword Go To | | Function Keyword Go To
Advanced DBCS Printer APS Table 6-45 on Create QRYCRT Table 6-45 on
Support Utility (APS) page 6-11. page 6-11 for
Advanced Printer Function APF Table 6-45 on :hez:.
(APF) page 6-11. unctions.
AS/400 Business Graphics BGU Table 6-220n | || Change QRYCHG
Utility (BGU) page 6-6. | Copy QRYCPY
AS/400 Cryptographic CRYPT Table 6-45 on | Delete QRYDLT
Support page 6-11. || pisplay QRYDSP
AS/400 Performance Tools RPFT Table 6-45 on | Print QRYPRT
page 6-11.
AS/400 Query QRY Table 6-23 on || Run QRYRUN
page 6-6. | | Other
AS/400 Sort Table 6-24 on
age 6-6.
pag | Table 6-24. Select the Sort Type
AS/400 Systems SMU Table 6-45 on
Management Utilities (SMU) page 6-11. | |_Sort Type Keyword ~ Go To
Character Generator Utility CGU Table 6-45 on Address output sort SORTA Table 6-45 on
(CGU) page 6-11. page 611 for
Data File Utility (DFU) Table 6-25 on functions.
age 6-6.
pag | | Regular sort SORTR
Interactive Data Definition IDU Table 6-27 on
Utility (IDDU) page 6-7. || Summary sort SORTRS
Programming Development PDM Table 6-28 on || Other SORTOTH
Manager (PDM) page 6-7.
Report Layout Utility (RLU) T:gle 66'729 on I Table 6-25. Select the DFU Type
page 6-7.
Screen Design Aid (SDA) SDA Table 6-30 on l DFU Type Keyword GoTo
cr -30 o
page 6-7. System/36 Data File Utility DFU36 Table 6-45 on
S Entry Utility (SEU) SEU Table 6-31 page 6-11.
ource Entr i able 6-31 on
page 6-7. ‘ System/38 Data File Utility DFU38 Table 6-26 on
age 6-6.
System/38 compatible Query QRY38 Table 6-23 on ) - pag
page 6-6. | AS/400 Data File Utility DFU400 T:ble 66-626 on
e 6-6.
System/38 compatible Text TXT38 Table 6-45 on pag
Management page 6-11.
Other Table 6-45 on | [ Tablte 6-26. Select the DFU Function
page &-11. || DFU Function Keyword Go To
Run a DFU program DFURUN Table 6-45 on
Table 6-22. Select the AS/400 BGU Function page 6-11 for
these
Function Keyword Go To functions.
grea:ta or change chart BGUCRT T:ble 66::5{0:1 | Create a DFU program DFUCRT
m page 6-11 fo
these Change an existing DFU DFUCHG
functions. program
Manage chart formats BGUMNG Delete an existing DFU DFUDLT
_ program
Specify data BGUDTA
) ) Update data using temporary DFUUPD
Display, print or plot chart BGUDSP program
Create GDF BGUCGD
Specify GDF for chart output BGUGDF

Other

6-6 Diagnostic Aids

LY21-0597-2 © Copyright IBM Corp. 1988, 1990



“Restricted Materials of IBM”

Licensed Materials — Property of IBM

Table 6-27. Select the IDDU Function

Table 6-29. Select the RLU Function

IDDU Function Keyword Go To | { Function Keyword Go To
Work with data definitions IDUDEF Table 6-45 on Invocation RLUINVO Table 6-45 on
page 6-11. page 6-11 for
Work with data dictionaries IDUDICT  Table 6-45 on :E:z:o s
page 6-11 for ns.
these | | Line commands RLULCMD
functions. || FLD line editing RLUFEDT
Work with database files IDUDB || Marked block editing RLUMBLK
Work with libraries IDuLIB || Field specification RLUFSPE
Other || Print sample report RLUPRSR
| | DDS keywords RLUDDSK
Table 6-28. Select the PDM Function | Add database fields RLUDBFL
PDM Function Keyword Go To || Exiting RLUEXIT
Change PDMCHG Table 6-45 on | Other RLU
page 6-11 for
these
functions. | [ Table 6-30. Select the SDA Function
Copy PDMCPY | | SDA Function Keyword  Go To
Create PDMCRT Design screens SDASCN Table 6-45 on
Delete PDMDLT page 6-11 for
Display PDMDSP ?Eﬁifions
Edit POMEDIT || Design menus SDAMENU
Move PDMMOVE || Testdisplay files SDATEST
Print PDMPRT | Other
Rename PDMRNM
Restore PDMRST
S PDMSAV | Table 6-31. Select the SEU Function
ave
ot | | SEU Function Keyword Go To
er
Edit member SEUEDT Table 6-45 on
page 6-11 for
these
functions.
|| Browse member SEUBRW
|| Print member SEUPRT
|| Deiete member SEUDLT

LY21-0597-2 © Copyright IBM Corp. 1988, 1990
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Tabie 6-32. Select the Communications Function

Table 6-32. Select the Communications Function

Function Keyword Go To | | Function Keyword Go To
Advanced peer-to-peer APPN Table 6-45 on | | Other
networking (APPN) page 6-11 for
these
functions. | | Table 6-33. Select a Language
Advanced APPC | | Language Keyword Go To
program-to-program
communications (APPC) AS/400 BASIC BAS Table 6-34 on
A page 6-8.
Alerts LRT
AS/400 Pascal PAS Table 6-34 on
Asynchronous ASYNC page 6-8.
communications (ASYNC) AS/400 PL/I PL1 Table 6-34 on
AS/400 Point-of-Sale POSCOM page 6-8.
Communications Utilit
y CL (Control Language) CL Table 6-45 on
Binary synchronous BSC page 6-11.
communications (BSC
( ) COBOL/400 (base support) CBL400 Table 6-34 on
Distributed Data DDM page 6-8.
Management (DDM
g ( ) COBOL/400 CBL36 Table 6-34 on
Distributed host command DHCF (System/36-compatibie page 6-8.
facility (DHCF) COBOL)
Distrib_uted systems node DSNX COBOL/400 CBL38 Table 6-34 on
executive (DSNX) (System/38-compatible page 6-8.
Electronic customer support ECS CoBOL)
(ECS) C/400 C400 Table 6-34 on
Ethernet (ELAN) ELAN page 6-8.
File transfer suppor‘t (FTS) FTS FORTRAN/400 FTN Table 66-834 on
page 6-8.
Finance communications RETAIL
support OCL (System/36 compatible OCL Table 6-45 on
F FINANCE Operation Control Language) page 6-11.
inance support (migrated N
from Systeglese)( g Procedures Language REXX400 Table 6-45 on
400/REXX page 6-11.
Interactive terminal facility ITF
(ITF) RM/COBOL-85 CBLRM Table 6-34 on
page 6-8.
Intrasystem communications INTRA
y RPG/400 (base support) RPG400 Table 6-34 on
Object distribution OoBJD page 6-8.
Pass-through PASSTHRU RPG/400 RPG36 Table 6-34 on
Remote job entry (RJ E) RJE %Sg/ét?:”;vss-compatible page 6-8.
Remote spooling RSCS
communications subsystem RPG/400 ' RPG38 Table 6-34 on
(RSCS) (System/38-compatible page 6-8.
RPG IlI)
Remote work station (RWS) RWS
SQL/400 SQL Table 6-34 on
Retail communications RETAIL page 6-8.
SNA distribution services SNADS Other Table 6-34 on
(SNADS) page 6-8.
SNA upline facility (SNUF) SNUF
cs:g:f:‘c:f(”sc’gic?ata Link SDLC | [ Table 6-34. Select the Compiler Environment
Token-Ring Network TRLAN | | Environment Keyword Go To
(TRLAN) Compilation CMPL Table 6-45 on
Transmission central TCPIP tphaé;see &1 for
protocol/internet protocol -
(TCP/IP) | - functions.
X.21 public data network x21 untime
X.25 packet-switching data X25
network
3270 device emulation 3270EM
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Table 6-35. Select the Migration Source | | Table 6-39. Select the Migration Aid Function
Source System Keyword Go To | | Function Keyword Go To
System/34 S34 Table 6-45 on Restoring items saved by S38MRST Table 6-41 on
page 6-11. Migration Aid page 6-9.
System/36 Tabie 6-36 on Running migration status S38RPT Table 6-45 on
page 6-9. reports page 6-11.
System/38 Table 6-39 on Restoring items saved S38RST Table 6-41 on
page 6-9. outside of Migration Aid page 6-9.
Resolving user profiles and S38RSL Table 6-40 on
- : : office names page 6-9.
Table 6-36. Select the Migration Aid
- Other Table 6-45 on
Function Keyword Go To page 6-11.
Restoring items saved by S36MRST Table 6-41 on
Migration Aid page 6-9.
Running migration status S36RPT Table 6-45 on || _Table 6-40. Select the Resolve Function
reports page 6-11. | Function Keyword Go To
Running compiles S36CMPL Table 6-37 on User profiles and user IDs USRPRF Table 6-45 on
page 6-9. page 6-11 for
Restoring items saved S36RST Table 6-41 on }:‘:iﬁons
outside of Migration Aid page 6-8. ’
Resolving user IDs and S36RSL || Access codes ADMACC
office names | Calendar groups CALGRP
Other Table 6-45 on | | Individual calendars CALIND
page 6-11. T !
| | Distribution lists OFCDIST
System/38 personal OFCPDIR
Table 6-37. Select the Compiler directories
Compiler Keyword Go To || oOther
RPG I RPG36 Table 6-45 on
?:egsee 6-11 for | | Table 6-41. Select the Restoring Media
functions. | | Media Method Keyword Go To
Automatic report RPG36 Tape TAPE Table 6-45 on
BASIC BAS page 6-11 for
these
COBOL CBL36 functions.
SFGR SFGR | | Diskette DSKET
Other [ [ Migration Data Link (MDL) MDL %
| | Other ;
Table 6-38. Select the Resolve Function ;
Function Keyword Go To | Table 6-42. Select the IBM Application Program F;
User profiles and user |IDs USRPRF Table 6-45 on | | Application Go To ;
page 611 for | AS/400 MAPICS DB Table 6-43 on
functions. appliction page 6-10.
Access codes ADMACC AS/4'00 MAPICS 1] Table 6-44 on
application page 6-10.
Calendar groups CALGRP
Individual calendars CALIND
Distribution lists OFCDIST
Personal directories OFCPDIR
Other
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Table 6-43. Select the Problem Area of the MAPICS DB Table 6-44. Select the Problem Area of the MAPICS Il Appli-
Application cation
|| Area Keyword Go To || Area Keyword Go To
Cross application support CASDB Table 6-45 on Cross application support CAS Table 6-45 on
page 6-11 for page 6-11 for
these these
functions. functions.
| | Accounts payable APDB | | Accounts payable AP
| | Financial analysis FADB | | Financial analysis FA
| | General ledger GLDB | | General ledger GL
| { Payrol PRDB | | Payroll PAYROLL
| | Accounts receivable ARDB | | Accounts receivable AR
| [ Order entry and invoicing OEIDB | | Order entry and invoicing OEI
| | Purchasing PURDB | | Purchasing PUR
| | Sales analysis SADB || sales analysis SA
Capacity requirements CRPDB Capacity requirements CRP
planning planning
| | Forecasting FCSTDB | | Forecasting FCST
| | Inventory management IMDB | | inventory management IM
Master production schedule MPSPDB Inventory management for IMFP
planning process
Material requirements MRPDB | Location/Lot management LLM
planning Master production schedule MPSP
| | Product Data Management PDMDB planning
Production control and PCCDB Material requirements MRP
costing planning
Production monitoring and PMCDB | Product Data Management PDM
control Production control and PCC
Repetitive production REPDB costing
management || other
| | other

[ 4
[
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-
-
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Table 6-45. Specify Message Information | Table 6-46. Identify the System Reference Code (SRC)
Instructions Format Go To | Instructions Format Go To
List message MSGxxxxxxx (Replace If a message is List SRCs Use the form If the SRC is
IDs likely to XXXxXxXxx with the listed, next likely to be SRCnnnnnnn if the listed, the
be associated message 1D.) instruction. associated first letter of SRC symptom string
with the with the would be A, B, C, or is complete if
problem. iI;t:ePgroblem problem. D. Replace n with the all keywords
word in word 11. have been
problem, identified
Table 6-47 on Use the form '
page 6-11. SRCeeeetttt if the first If the problem
) letter of the SRC is is a migration
?thermse, not A, B, C, or D. problem, the
able 6-46 on ; ]
page 6-11. Replace e with the ;ymptom strlng
first 4 characters of is complete if
List codes that RCxxxxxxxx (Replace Next instruction. word 11 and replace t all keywords
may be XXX with the with the last 4 have been
inserted in the code that appears in characters of word 12. identified.
essages for h X )
imni'orsmgtionfc> the message.) Otherwise,
' If Release 1 through 2 Table 6-47 on
PTF, put XxXxxxxxxx in page 6-11.
the problem
description.
List the FROM F/QX0O0XXXXXX OF Next instruction. | | Table 6-47. Select the Problem Description
program likely — F/HXXXOoxxx || Type of Problem Keyword Go To
to issue the (Replace xxxxxxxxx -
messages with the entire Looping LOoP The symptom
listed. program name that string is complete
appears in the if all keywords
message.) have been
identified.
If Release 1 through 2 .
PTF, put QXXXXXXXxX Waiting WAIT The symptom
or #x0000xxx in the §tring is complete
problem description. if all keywords
are identified.
List the TO T/QXXXXXXXXX OF The symptom
program likely — T/EXxoooooxx string is Performance PERFM The symptom
to issue the (Replace Xxxxxxxxx complete if all string is complete
messages with the entire keywords have if all keywords
listed. program name that been identified. are identified.
appears in the Incorrect output INCORROUT If the problem is
message.) a PC problem,
Note: If both a message and an SRC could be associated the symptom
with the problem, the message is used and the SRC ignored. string is complete %
The problem description is used only if neither a message nor it all keywords >
an SRC is associated with the problem. have been ]
identified. N
-
Otherwise, —t
Table 6-48 on ‘_7‘
page 6-12. P
None of the above UNPRED The symptom
string is complete
if all keywords
have been
identified.
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Table 6-48. Select the Device Class That Is Creating the component ﬁeld.of t_he PQADR reﬂectsl the result of
Incorrect Output Probl_em d_etermmatlon (PD) or problem source
- identification (PSI).
| Device Class Affected Keyword Go To
Local display stations CRT Table 649 on For more information about determining and isolating
page 6-12 for a problem, see page 2-2.
these classes. | < Assign an appropriate severity level to every APAR.
Local printers PRT . . . .
| P ' _ The initial severity field of an APAR is the priority (not
Remote display stations or RWS severity) field of the PMR. If necessary, type over the
printers APAR’s initial severity field with an appropriate
| | Tape unit TAPE severity level. See “APAR or LICTR Severity Codes"
|| Diskette unit DSKET on page 6-16 for the appropriate severity code to
i ) assign.
| | Disk unit DISK
s =
- - 6X450 OPIL2 S XX <-PROB-STAT-SV-SC BO99 €000 A99 RXX <-B/D == 09:29/T4
| | Table 6-49. Indicate the Device Type scTEM 7 DIA{ PA)0T <-QUE-LVL-CAT-PPG 507 333 1272 XIOOKX <-PH1 = CALL
N L160 0Q0 USA XX <-CTR-CTRY-BU-PRS  XXXXXXXXXXXXXXXXXXX <-PH2 * SEARCH =
| | Instructions Format Go To 572855100 XXx' B 0 <-CMP-REL JOHN DOE XXXXXXXXOOOXXXXXX <-CON [BM INTERNALs
- - XXKXOXKNOOY <~ENV NET /30000000000 <-NET
Indicate device types Create separate The $999000 TT13 <-SW B/0 CTRY-TERR 0000 0000000000 <-CPU  +02
tatareilelyiobe  eniries oreech - symetom B R B £ € 9
affected by this device type in the string is '
problem. (For format of D/Txxxx complete if 13:17/31 303847 RH5 <-El *PRIMARY» 04 00 <-CALLS-NOCONS 083//07/31 %:17
displays and (for example, all keywords %X;/xx X000 XXX <-DSR_ STXXXX CTXX XX @ XX <-DELAY ABL/11/16 12:34 ~
printers the list may D/T5251). are XXX
i i ifi XXX
be too long, so ','St identified. XXX ENTER FIELDS FOR VER{FICATION BY SSF:
the types most likely REQUIRED ENTRY - OPTIONAL ENTRY -
to be repor‘ted,) COMPONENT REPORTED AGAYNST: 5728S$100 PE=CY/N, DEFAULT N):
COMPONENT RELEASE LEVELY 120 Z6-(2,C,N, DEFAULT N:
SYSTEM RELEASE LEVEL:
CUSTOMER 1D (CCCNNNNNNN):\ O0ESP198  BRANCH OFFICE/COUNTRY: 998000
EXTERNAL SYMPTOM CODE: RET APAR NUMBER:
OPT|  SYMPTOM KEYWORD: CUSTOMER REP (Y/N):
. . o] INITIAL SEVERITY: SECURITY/INTEGRITY:
| Tips, Techniques, and General Rules for il J— )
| Handling an APAR ABSTRACT:
. . CANCEL CREATE - (PF1) -
| These tips, techniques, and general rules are for:
| <« Creating an APAR
| < Defining a problem
| < Submitting an APAR \ J
R36B478-1
wll Creating an APAR | Figure 6-1. Comparing an APAR to a PMR
(&)
3 The following tips, techniques, and general rules are for | A severity level that is too high: )
ing an APAR: . . .
c\z creating | — Requires special attention
* Create an APAR after: . . .
g 2 For example, a severity 1 APAR requires a service
¢ — Completing problem determination (PD) representative at the customer site and the
— Identifying the source of the problem or problem person solving the problem to work on the
source identification (PSI) problem for 24 hours a day until the problem is
— Searching the service support system for known solved or circumvented. If the problem needs
symptoms of the problem more information, patching, or tried on the failing
— Gathering all the needed information necessary to system, a service representative must be
solve the problem available to do these tasks immediately. It is not
— Completing a thorough investigation a severity one if these and any other tasks cannot

Normally, an APAR is created by dispatching a be performed immediately.

problem management record (PMR) and typing APAR — May result in a returned (RET) APAR if additional
on the command line of the PMR display. The PMR information is needed.

contains all the logged information about the problem. Gathering additional information to solve a

An APAR uses the component field of the PMR to problem may cause you to exceed the number of
determine if a LICTR or APAR is being created. days allowed for solving the problem.
Before you enter the APAR command, verify that the '

A severity level that is too low:
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— Might not result in satisfactory response time to
the customer’s problem

Might not result in a PTF immediately

Severity 1 and 2 APARs normally resuit in a PTF
immediately after the APAR is closed as a
programming error (PER). Severity 3 and 4
APARs may require you to negotiate a PTF’s
availability. All AS/400 APARs closed as
programming errors must have a PTF. MRI PTFs
are treated differently because they require
translation.

| For more information about PTFs, see page 2-3.

For more information about APAR severity levels and
closing codes, see the “APAR or LICTR Closing Codes”
on page 6-16.

| Defining a Problem

The following tips, techniques, and general rules are for
defining a problem:

¢ Take your time and be as precise as you can be when
creating an APAR.

| ¢ Investigate the cause of the problem thoroughly.

If the customer’s problem cannot be recreated in a
test environment, investigate the difference between
the customer’s problem and the test environment
before creating an APAR.

|  Describe one problem per APAR.

If you have many different problems on one system,
each problem needs to be reported separately even if
the problems appear in the same program. If you are
seeing different symptoms of the same problem then
submit one APAR against the source of the problem
and list all symptoms.

| For more information about symptoms, see page 2-2.

¢ Describe the problem using the IBM limited vocabulary
whenever possible.

English is not the main language in most countries.
The limited vocabulary helps you to communicate
adequately with those reading your APAR.

* Describe the problem so that the problem is easy to
understand.

Be as precise about the problem as you can. It is
recommended that you first write a draft version of the
problem on paper. Let someone who is not familiar
with the problem review your draft to see if the
problem is easily understood. Otherwise, let someone
else who is familiar with the problem review the draft
and make suggestions to improve the description of
the problem.

| + Describe the failing system.

Do you have a work station problem? What model is
the AS/400? What D/T is the work station? What is

LY21-0597-2 © Copyright IBM Corp. 1988, 1990

Chapter 6. Creating and Submitting an APAR or LICTR

the work station? What model is it? Is it attached by
Token-Ring, SDLC, or Twinax?

For others and ECS to find your APAR, use Table 6-1
on page 6-2 to create the APAR abstract and the
following conventions to create the APAR’s error
description:

Device types Device types are identified by the D/T
prefix, followed immediately by the IBM
product number for the device:

Wrong Correct
3196 D/T3196
5219 D/T5218

Environments
These environments are possible on an
AS/400: System/36 execution
environment, System/38 mode, or native
AS/400. Whenever an environment is
not indicated, it is assumed that the
problem occurs on a native AS/400;
otherwise, the environment or mode
should be indicated by the prefix S36 or
S38 followed by the letter E:

Wrong Correct
S/36EE S36E
S38EE S38E

For more information about what
information can be used to diagnose a
problem or submit with an APAR, see
“EE — System/38 Environment:” on
page 4-18 and “EX—System/36
Environment” on page 4-19.

FROM and TO programs
The FROM and TO programs are used
with the F/ and T/ prefixes. These
prefixes conform to the ECS standards.
Also, the prefix distinguishes these
programs from the programs that
actually have been fixed and appear in
the APAR.

Wrong Correct

>
0
>
o)
N
-
-
O
—
P

FROM QMHUNG F/IQMHUNG
TOHAICALLX T/#AICALLX

You can find hardware conventions in
the hardware support facility (HSF) in
the service support system under tip
H034515. For information about
component IDs, see Table 6-50 on
page 6-17.

Hardware

Hexadecimal values
Hexadecimal values should be identified
by an X/ as the prefix. Do not put the
hexadecimal value between apostrophes
as the apostrophe is a logical NOT in
search arguments:
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Wrong Correct

HEX "12AB’ X/12AB
X’34CB’ X/34CB

Licensed internal code

Use HLIC and VLIC keywords in your
reports.

Wrong Correct

HMC HLIC
VMC VLIC

For more information about servicing
licensed internal code by loadable code
groups (LCGs), see Chapter 5.

Messages are identified by the MSG
prefix, followed by a 3-character product
prefix of AS/400, followed by a 4-digit
message number:

Wrong Correct
CPF0815 MSGCPF0815
SEU0400 MSGSEU0400

Some messages lack the 3-character
product prefix (for example, PC
messages, work station messages, and
so on). These messages follow
immediately the MSG prefix:

Wrong Correct
PCMSG5219 MSG5219
KBD0099 MSG0099

For more information about messages,
see page 3-5.

Return, response, and sense codes

SRCs

2- and 4-byte return, response, and
sense codes should all be given with a
prefix of RC followed by the actual data.

Wrong Correct

RC 8890 RC8890
SNS 1003 0101 RC10030101

SRCs are shown on the control panel.
They may consist of more than one
word. A word is the 4 bytes of data you
see at each function from 11 to 18. A
SRC is identified in the service support
system by the prefix SRC, followed
immediately by 4 byte of data
appropriate for this SRC. Depending on
the first halfword of function 11 different
data needs to be reported. Generally
speaking, if the first halfbyte of function
11 is a numeric value other than 0, you
are dealing with a hardware problem.
For this type of problem the vital
information is contained in the first
halfword of function 11 (which is either
the device type or the IOP derotation)
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and the second halfword of function 12
(which contains actually the SRC):

Wrong Correct

116110 XXXX SRC 6110 3109
12 0000 3109

For all other SRCs the relevant data is
stored in the 4-byte word of function 11.
The second halfbyte indicates if the
problem has been detected in the
licensed internal code or the operating
system. As a general rule, if the second
halfbyte is a 1 or a 6 create a LICTR,
and if it is a 9 create an APAR. For the
APAR and LICTR, report the SRC with
the SRC prefix immediately followed by
the 4-byte word of function 11:

Wrong Correct

11 B600 1215  SRCB6001215
SRC B900 2C30 SRCB9002C30

For problems that are reported by the
operating system (second halfbyte of the
word in function 11 is a 9) report the
contents of the word in function 12 as it
could contain the phase, function,
subfunction, exception IDs, error codes,
pointers, and other important
information about a problem that
occurred during an IPL. This information
appears in the same way as the
information of word 11. It is not
necessary to indicate which function the
data was obtained from. However, you
should put them in the right order:

Wrong Correct
11 B900 37FF  SRCBY0037FF
12 2018 0020 SRC20180020

For more information about SRCs, see
page 18-4 and Appendix D.

VLOG entries

The vertical licensed internal code log
(VLOG) contains information that is
useful for solving a problem. The basic
information here is given in form of a
major and a minor code. For function
and machine checks, the minor code is
also referred to as the VLIC exception
code. To report a VLOG entry in an
APAR use the prefix VL followed
immediately by the 2-byte major code
and 2-byte minor code:

Wrong Correct

VLOG 0200 13C0 VL020012C0
MAJOR 0600 MINOR 138D VL0600138D

For more information about VLOG
entries, see Chapter 31.
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For more information about reporting a problem, see
page 2-6.

* Refer to Table 6-1 on page 6-2 for more information
about creating the symptom string.

The APAR abstract contains the symptom string. The
symptom string contains the keywords. Choosing the
correct keywords and creating the correct symptom
string is important for ECS to find your APAR.

* Insert the failing module ID or component into the
preassigned serial number field as instructed in step 5
on page 6-1.

* Explain why the dumps, traces, and other information
you are sending are useful for solving the problem.

| Submitting an APAR

The following tips, techniques, and general rules are for
submitting an APAR:

* Include the results of your investigation with the
APAR.

If you are unsure of your results, do not include them
in the APAR text in the service support system, but
rather, include your results in a note and submit the
note with your APAR.

¢ Include step-by-step instructions to create the problem
again.

Accurately write and test your instructions. Let
someone who is not familiar with the problem review
your written instructions to see if the problem can be
recreated.

* Include any and all the information that is needed to
recreate and solve a problem with the APAR.

Include all necessary files, subfiles, includes (data
areas), copy members, and so on. Resolving an APAR
can be delayed without this information. If you can,
test that the information you send in is sufficient to
recreate the problem again. See Chapter 3 and
Chapter 4 to help you determine what information to
submit with your APAR.

| <« Convert spoolfiles to physical files.

This helps ensure that the receiver of your spoolfile
can restore to a system in a useful format. For more
information about converting spoolfiles, see
“Converting a Spool File to a Physical File” on

page 3-18.

* Send in your own marked up version of the dump or
trace.

* If you are sending a VLIC trace, indicate what kind of
trace has been selected.

| For more information VLIC traces, see Chapter 30.

* Load dumps, traces, and any other pertinent
information about the problem to tape.

If you do not have a tape use a cartridge. Dump the
information to tape using 1600 or 6250 bpi.
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Note: If intervention is required when dumping
information to tape or diskette and you are in
DST, see “Intervention Display I/O Manager

Return Codes” on page 13-18.

Do not include the whole QS36F. Send only the
needed files.

Make sure that all diagnostic information you are
providing pertains to the same problem occurrence.

For example, do not provide an IOP dump from
yesterday’s occurrence of a communication error and
the source/sink (VLIC) trace from today. It is
impossible to match different diagnostic information
from separate occurrences.

Write-protect the magnetic media (not available on
IBM 8-inch diskettes) before you send them.

Label the material you send in.

Identify every piece with the APAR number it belongs
to. In addition a label on the magnetic media should
contain information about its contents:

— What has been saved (Programs, libraries, files,
EREP, ...)

— How has it been saved (SAVLIB, SAVOBJ, SAVE,
MSSD, CPYSPLF, CPYF, CRTAPAR, SAVES3S, ....)

— What tape density has been used (1600, 3200,
6250 BPI)

Avoid referring to the problem management services
(PMS), HONE, or any other similar facility. PMRs
disappear from the service support system 28 days
after they are closed. If the PMR disappears, the
APAR would contain an incorrect reference.

A PMR may be necessary if you are sending an APAR
electronically or if the customer is sending the
information himself. The information included with a
PMR must only be about the specific information being
sent and not about the problem itself. All the
information about the problem must go into the APAR
text. If you need to send a PMR, send it to your next
level of support. If you send your APAR material by
mail or courier, you should include all material in the
package you send. This eliminates the need to send a
PMR.

Provide all diagnostic information indicated in
Chapter 3 and Chapter 4.

>
o
>
A
N
o
-
(@]
—
P

Contact your next level of support to verify if a special
item that is hard to get is still necessary.

Determine if an electronic APAR is enough?

In some cases, an electronic APAR, sometimes
referred to as NODOC, may be sufficient to resolve a
reported problem. The following are some key
questions that should assist you to determine if an
electronic APAR is necessary:

— Can the problem be created on a different
system?

— Are there only IBM software or programs
involved?
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| — Is there only IBM hardware involved?

| If your answer to any of these questions is no, then
you need to include more information with your APAR.
If you determine that you do not need to send more
information, you must send a PMR to your next level
of support. The PMR should state that you created an
APAR in the service support system and that you are
not going to send any more information. If you fail to
do this, your APAR will not get opened.

* Verify that the information is being sent in a useful
format before sending an APAR.

* Send the APAR and all related information by external
or IBM internal mail.

| Address your APAR to:

| IBM Corporation

AS/400 APAR Control

Bidg. 015-2 / Dept. 45Y
Highway 52 and 37th Street NW
Rochester, MN 55901

USA

* Add the associated APAR number of the service
support system to the outside of the package or
| envelope.

| Considerations for World Trade Countries
* Translate display images to English

I
| All hard copy display images that contain non-English
| information should be translated into English.

| Document if the position of the information is relevant
| rather than the information itself.

I

|

|

* Translate any important comments in source listings.

This makes diagnosing the problem much easier and
faster.

* Avoid translating messages that are identified in IBM
publication.

* Consider sending severity 1 and 2 APARs by
Integrated Bulk Transmission System (IBTS).

See APARs 1103730 and 1103443 in the service support
system for the process of submitting APAR
documentation on tapes and diskettes. Ten
megabytes or less of data arrive the next day. The
amount of time it takes to send 10 megabytes or more
of data depends on the amount of data to be
transmitted, on the penetration and availability of the
network.

6-16 Diagnostic Aids
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APAR or LICTR Closing Codes

Indicating a Valid APAR or LICTR

PER
PRS
DOC

| UR1

UR3

Error in a license program component.
Permanent restriction.
Documentation error.

Not able to reproduce (or known to be
corrected) on a future release that will be
available from IBM Software Distribution (ISD).

Unable to reproduce (or known to be corrected)
on the currently supported release. Reported
against a release supported at the time the
APAR was written.

Indicating an Invalid APAR or LICTR

USE
MCH
DUA

DuB

UR2

UR4

SUG
CAN

User error.
Machine error.

Duplicate of a resolved unacceptable APAR or
LICTR or a duplicate of an APAR or LICTR
which was closed more than 10 days ago.

Duplicate of a resolved acceptable APAR
received within 10 days of the original APAR
closing.

Same as a UR1 except that the APAR was
reported against a release that was not
supported at the time the APAR was written.

Same as a UR3 except that the APAR was
reported against a release that was not
supported at the time the APAR was written.

Suggestion.
APAR has been cancelled.

Indicating an Unresolved APAR or LICTR

(Invalid)

RET Problem cannot be resolved with
documentation provided.

DuUU Duplicate of an unresolved APAR.

UR5 Not able to reproduce on the same release as

reported. This closing code is not used if UR1,
2, 3, or 4 is correct.

APAR or LICTR Severity Codes

1

The customer is not able to use the program, which
has a critical impact on his operations. This
condition needs an immediate solution.

The customer is able to use the program, but his
operations are severely restricted by the problem.

LY21-0597-2 © Copyright IBM Corp. 1988, 1930
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3 The customer is able to use the program with some
restrictions on the functions that he can use. These
restrictions, however, do not have a critical impact
on his operations.

4 The problem causes little or no impact to the
customer’s operation, or the customer has found a
way to circumvent the problem.

AS/400 VPD, Component ID, and FESN
Cross Reference Table

Reference to Table 6-50 may be necessary when
completing an APAR.

Table 6-50 (Page 1 of 2). 0S/400 VPD, Component ID, and Field Engineering Service Number (FESN) Cross References

Prefix’s AS/400 Change

APAR PTF Component ID VPD FESN Team Description

BP CP 5799C2GRT 5799C2G 0923353 RH2810 Service support system product application program
(PAP)

BP CP 5799C2G00 5799C2G 0922445 RH2810 Service support system product application program
(PAP)

MA MF 9400DG000 AJDGO001 5000008 RHS403 Horizontal licensed internal code

MA MF 9400DG3CM AJDG3CM 5000010 RHS8401 Licensed internal code for communications

MA MF 8400DG300 AJDG301 5000007 RH9401 Vertical licensed internal code

MA MF 9400EAA00 AJEAAD1 5000021 RH9419 9336 Disk Cluster

MA MF 9400EA000 AJEAO01 5000006 RH9407 Licensed internal code for the 9332 Device Function
Controller

MA MF 8400EDO00O AJEDOO1 5000005 RH9406 Licensed internal code for the magnetic storage
device controller

MA MF 8400EHBO0 AJEHBO1 5000020 RH9418 IOP for System/370 tape

MA MF 9400EHMO00 AJEHMO1 5000019 RH9417 IOP for the 2440 Tape Unit with compression

MA MF 9400EHS00 AJEHS01 5000013 RHS8411 Licensed internal code for the 9346 Tape Unit and
2440/9348 Magnetic Tape Subsystem Controllers

MA MF 8400EK000 AJEKO01 5000004 RH9408 Licensed internal code for the 9335 Disk Unit

MA MF 9400EW100 AJEW101 5000018 RHS416 9336 Disk Cluster IOP

MA MF 9400G J000 AJGJOO01 5000002 RHZ9404 Licensed internal code for the 8406 muitiline
communications controller

MA MF 9400GJFO0 AJGJFO1 5000017 RH9415 9404 and 9406 common communications controlier

MA MF 8400GJZ00 AJGJZ01 5000009 RA5394 Licensed internal code for the 5294/5334 Remote
Work Station Controller

MA MF 9400LLNOO AJLLNO1 5000014 RH8412 Licensed internal code for the ASCIi Work Station
Controller

MA MF 8400LY000 AJLY001 5000001 RH9405 Licensed internal code for the twinaxial work station
controller

MA MF 8400SG500 AJSG501 5000011 RH9414 Service processor licensed internal code for 8406

MA MF 9400SLCO00 AJSLCO1 5000012 RH9413 9404 Multifunction IOP and Communications
controller

SA LN 5799DAG00 5799DAG 0922634 RH2812 Programmer Tool PRPQ AS/400

SA LS 5799DCKO00 5799DCK 0922842 RH2814 Knowledge Tool PRPQ Inference >

SA LL 5799DCT00 5799DCT 0922841 RH2814 Knowledge Tool PRPQ Translate ;

SA SF 5799DGQ00 5799DGQ 0923318 RH2818 AS/400 timing and status b3

SA SF 5799DHP00 5799DHP 0923439 TR2813 Super compare utility N

SA SF 5799DNP0O0 5799DNP 0960677 TR2814 Freestanding C/400 :

SA SF 5799XAY00 5799XAY 0960383 TR2812 C/400 run-time (Release 1.2 only) o0

SA SF 5798RXP00 5799RXP 0903255 RH2814 Telephony PO —

SA SF 5730FN100 5730FN1 0960215 JP2803 AS/400 Advanced Function DBCS a

SA SF 5730FT100 5730FT1 0923323 RH2816 FORTRAN by RM

SA SF 5730MC100 5730MC1 0923322 RH2828 COBOL by RM

SA SF 5730SM100 5730SM1 0960866 RH2819 System management utility

SA SF 5730TL100 5730TL1 0960851 RH2814 TACF licensed program product

MA  MF 572899900 5728999 Licensed internal code

SA LR 5728AP100 5728AP1 0922504 JP2802 Advanced Print Support (World Trade only)

SA L5 5728BA100 5728BA1 2281531 TR2801 BASIC

SA L4 5728CB100 5728CB1 2281561 TR2802 COBOL (1985 and 1974)

SA SF 5728CF100 5728CF1 0923157 RH2817 ICF Retail (point of sale)

SA L6 5728CM100 5728CM1 0923174 TR2803 Communications Utilities

SA LD 5728CR100 5728CR1 2281565 RH2801 Cryptographic support

SA SF 5728CX100 5728CX1 2281568 TR2812 C language

SA L3 5728DB100 5728DB1 2281589 TR2804 System/38 compatibility database tools

SA LC 5728DCTO00 5728DCT 0922274 RH2811 Dictionary

SA LB 5728DS100 5728DS1 2281591 TR2811 Business Graphics Utilities

SA SF 5728FNTO00 5728FNT 0923175 BL2801 AS/400 APF fonts

SA LF 5728PC100 5728PC1 2281631 RH2802 PC Support

SA LA 5728PL100 5728PL1 2281632 TR2806 PL/A1

LY21-0587-2 © Copyright IBM Corp. 1988, 1990
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Table 6-50 (Page 2 of 2). 0S/400 VPD, Component ID, and Field Engineering Service Number (FESN) Cross References

Prefix’s AS/400 Change

APAR PTF Component ID VPD FESN Team Description

SA LT 5728PS100 5728PS1 0922341 TR2807 PASCAL

SA LZ 5728PT100 5728PT1 2281635 RH2803 Performance tools

SA LU 5728PW100 5728PW1 2281636 TR2808 Application Development Tools

SA L2 5728QU100 5728QU1 2281650 RH2804 Query

SA L1 5728RG100 5728RG1 2281711 TR2809 RPG Il and Il

SA SF 5728SS1CM 5728551 0922436 RH2809 0OS/400 communications

SA SF 572855122 5728551 0960733 RH2800 0S/400 SMU ID

SA SF 572855100 5728551 0922437 RH2800 0S/400

SA SF 572855101 57285S1 0922441 TR2800 0OS/400 language run-time support
SA SF 572855102 5728551 0922335 HU2800 0OS/400 GDDM support

SA SF 572855103 5728551 0922442 JP2800 0OS/400 DBCS support

SA SF 572855104 57285851 0922488 S12800 0OS/400 online documentation

SA SF 572855105 5728551 0922802 CA2800 0S/400 cross system product (AE component)
SA SF 572855106 57285851 0923170 BLO300 0S/400 page printer support

SA SF 572855107 5728551 EN2800 0S/400 REXX

SA LX 572857100 5728571 2281722 RH2805 SQL

SA SF 5728TC100 5728TC1 0923173 RH2815 AS/400 TCP/IP utility

SA LY 5728WP100 5728WP1 2281781 RH2806 Office

S3 U6 5727TMG1MG 5727MG1 2271665 TR2810 System/36 to AS/400 migration aid
S3 LM 5714MG1MG 5714MG1 2140045 TR2810 System/38 to AS/400 migration aid
S3 LK 5714MG1MG 5714MG1 2140045 TR2810 AS/400 migration aid

6-18 Diagnostic Aids LY21-0597-2 © Copyright IBM Corp. 1988, 1990
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Part 2. Resource and Configuration Management

Chapter 7. Resource and Configuration Management
Overview
Resource Management
Ways to View VPD and Topology Information
Changing the System ID

How the Resource Manager Builds and Maintains
the RMDB

Recovering from an Error during the Building of the

RMDB . . . . . . .
Device Configuration Management . . . . . . .. ..
Controlling Auto-Configuration . . . . . ... ...
Rules for Adding New Configuration Objects
Save or Restore of RMDB
Naming a Device Configuration Object . . . . .. ..
Naming Resources . . . .. .. ... .........
Clearing and Building the RMDB
Consequences of Clear and Rebuild . . . . . . ..
Recovering from an Incorrect Configuration
Preventing Resource Name Changes

Chapter 8. Managing and Configuring Storage
Aucxiliary Storage Pools
Journaling
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| Mirroring

Checksums . . . . ... ... ... L.
Checksum Area . ... ...............
Checksum Stripes . . . . . .. ... .. ......

Recovering from a User ASP Failure . . ... .. ..

Chapter 9. System Upgrading
Upgrade Install Sequence . . ... ... .......
Using the System Upgrade Documentation
Types of Instructions . . . . .. ... .......
Flow of the Upgrade Documentation and
Instructions

Chapter 10. Resource Configuration Record (RCR)
Printingthe RCR . . . . . . ... ... ........
Levels of Informationinthe RCR . . .. .. ... ..
RCR Examples . . . . ... ... ... ........
RCR Header Entry
Level 1 —Input/Output Processors (IOPs) Entry
Level 2 — Input/Output Adapters (IOAs) and
Storage Controllers Entry . . . . ... ... ...
Level 2 for Local Work Stations and Level 3 for
Storage Devices, or Communication Ports Entry
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Chapter 7. Resource and
Configuration Management
Overview

On the AS/400 system, OS/400 provides for:
* Resource management
¢ Device configuration management, see page 7-4

Refer to the figures in Chapter 1. These figures show how
resource and configuration management relates to
problem management and ECS.

Resource Management

Resource management collects information about and
maintains a database for the system’s hardware and
software resources. The system resource manager (SRM)
interfaces with the resource manager database (RMDB) to
let you display and change the resource information in the
RMDB. The information in the RMDB is available across
the machine interface and is used by problem analysis and
other OS/400 components.

The RMDB contains:

¢ The systems hardware and software vital product data
(VPD)

* Topology information

¢ PTF information

The hardware VPD is collected during an initial program
load (IPL) or when resources are added after an IPL
(device powers on). The VPD is stored in a set of resource
configuration records (RCRs). The RCRs are compared
with the resource manager database (RMDB) during each
IPL. For newly installed devices, RCRs, are used to update
the RMDB. For more information about RCRs, see page
10-1.

The topology information is kept in a topology file and is
part of the RMDB. The information in the topology file
comes with the system. The topology file contains
information about the location of rack units in a rack and
how cards and devices are cabled together. Whenever
any units are added to the rack or the system is upgraded,
the topology file must be updated using the WRKHDWPRD
command.

| You can also use the System Upgrade Program (SUP) to

| help you do hardware upgrades. This program generates
| customized instructions for a system upgrade. SUP

| automatically updates the topology data in the RMDB.

| SUP should be used when the RMDB is damaged and the

| data is lost. For more information about this program, see
| the System Installation and Upgrade Guide — 9406.

LY21-0597-2 © Copyright IBM Corp. 1988, 1990

The software installation manager provides for collection
and recording of software VPD and topology information
when code products or components are added or modified.
The software VPD and topology information is used to
correctly install and maintain all licensed program
products and licensed code groups (LCG). Product
topology and dependency checking ensures software fixes
are correctly ordered and applied.

Ways to View VPD and Topology Information

Figure 7-2 on page 7-3 shows an example of a rack
configuration list (RCL) on the 9406 System Unit. The rack
configuration list is known as the system configuration list
on the 9404 System Unit.

e Use the Work with Hardware Products (WRKHDWPRD)
command to view, update, copy, replace, and print
hardware topology information and VPD.

The rack configuration list is a displayed or printed
view of the system hardware resources (excluding
workstation controller attached devices and remotely
attached devices). The RCL is produced by selecting
an option from the Work with Hardware Products
menu. See the Service Guide or the System
Operations: Operator's Guide for more information
about working with the rack configuration list.

¢ Use the Work with Hardware Resources
(WRKHDWRSC) command to view the VPD, current
hardware status, and the configuration objects
associated with the hardware.

¢ Use the GO LICPGM command to view installed
licensed program products.

* Use the outfile support of DSPSFWRSC and then use
DSPPFM on the resulting physical file. You can view
the level of each replaceable unit of code within the
internal licensed code groups using the Work with
licensed internal code option under DST.

For more information about loadable code groups, see
Chapter 5. For more information about working with
licensed internal code, see the Service Guide.

* To determine the products installed on the system,
enter: DSPPFM QARZHELM.

* To determine the program products and the
components of the licensed internal code installed on
the system, enter: DSPPFM QARZLCG.

Changing the System ID: The system type is indicated
in the system ID. The following procedure can be used if
the system type and nubmer is missing or incorrect. To
change the system ID:

1. Enter the WRKHDWPRD command.
2. Select the Work with rack configuration option.

The system ID appears at the top of the display. The
format of the ID is: system type, system number (AAS
assigned number), and date and time of the last
change.
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3. Press the F21 (Change system type/number) key to
change the system type and number.
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| number) at the prompt. This humber is used to track
| the system for future upgrades.

The date and time are updated automactically.

5. Type in the advanced administration system (AAS)

|

|

| 4. Type in 9400 or 9406 for the system type.

I

| number (not the central processing unit’s serial

Resource and Devics Configuration Management

AS/400
System Hardware

Attached Devices

System Software

Office

Base
® Hardware and Software Operating
Contains Self-identify System

Vital Product Data (VPD) Pri"t"

Imbedded Hardware VPD Loadable Cods VPD

Serial e | TOPOlOgy and
Type (Modsl Number Lavel Name (Level |Dependencies Inventery
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Operating
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Products | Manager
Customer '
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i ® View Licensed ¢ Communication Lines ® Tape and Diskette
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Figure 7-1. Resource Management Overview
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5728551 RO3 MGO 891006 Rack Configuration List 12/63/89 14:14:14 Page 1
System ID . . . . : 9406-0000377-19890515-092306
Type-Model Serial/ = —eemmmemeee- Location---------
or Resource Part Rack EIA Device Card
Description Feature Name Number ID Location Slot Slot
1.6M Rack 9309-002 10-12345 A
8-inch Diskette Unit  9331-001 DKTE1 53-0000000 A 30
5.25 Diskette Unit 9331-002 DKT02 53-0000000 A 27
Reel Tape Unit 9347-001 TAPO1 00-0000000 A 21
Main Card Enclosure 9406-B50 10-10010 A 13
16MB Main Storage 3060 MSO1 00-0000000 A 13 1
16MB Main Storage 3060 MS02 00-0000000 A 13 2
16MB Main Storage 3060 HsSe3 00-0000000 A 13 3
Processor Card 2502 MPO1 10-8796008 A 13 4
Service Processor 2505 SPO1 10-8800002 A 13 5
Mag Stge Device Ctl 6110 Sie1 10-8860154 A 13 6
Mag Stge Device Ctl 6110 s102 10-8860155 A 13 7
Twinaxial WSC 6040 cTLol 10-8843624 A 13 8
Comm Processor 6130 ccol 10-8824094 A 13 9
Two-Line Adapter 6031 LINO1 10-7545112 A 13 10
Port 1 LINO11
Port 2 LING12
Two-Line Adapter 6031 LINO2 10-7536199 A 13 11
Port 1 LINO21
Port 2 LINO22
Two-Line Adapter 6031 LINO3 10-7598386 A 13 12
Port 1 LINO31
Port 2 LIN®32
Two-Line Adapter 6031 LINO4 10-7751298 A 13 13
Port 1 LINOG41
Port 2 LINO42
1/0 Card Unit 5021 10-23456 A 2
Twinaxial WSC 6040 CTLO2 10-7751154 A 2 1
Comm Processor 6130 cco2 10-7751056 A 2 2
Token-Ring Adapter 6034 LINGS 10-7574015 A 2 3
Port 1 LING51
1.6M Rack 10-45678 B
Disk Stge Device Ct1  9335-A01 DCO3 57-73919 B 30
Disk Stge Device Ct1  9335-A01 DCO4 57-73899 B 27
850MB Disk Unit 9335-B01 DDEO1 57-50353 B 21
850MB Disk Unit 9335-B01 DDOG5 57-50389 B 15
850MB Disk Unit 9335-B01 DDEO3 57-44925 B 9
850MB Disk Unit 9335-B01 DDOO2 57-44952 B 3
1.6M Rack 10-09876 c
Disk Unit Enclosure 9336-020 DCO5 10-9869881 o 8
870MB Disk Unit 1203 DDOO9 10-9879877 C 8 0
870MB Disk Unit 1203 DDO16 10-8768766 o 8 1
Disk Unit Enclosure 9336-010 DCo6 10-8767801 o 3
480MB Disk Unit 1201 DDO11 10-8674375 C 3 0
480MB Disk Unit 1201 DDO12 10-8761079 c 3 1
480MB Disk Unit 1201 DDB13 10-8759817 o 3 2
480MB Disk Unit 1201 DDO14 10-8750299 c 3 3
Figure 7-2. An Example of a Rack Configuration List
The list is 132 columns wide. The device slot column | example shows a 9336 Model 10 and Model 20 with a 1201
shows the number of the device slot on the disk unit. This | and a 1203 attached.
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How the Resource Manager Builds and
Maintains the RMDB

1. During IPL, the VLIC builds the RCRs using the VPD
collected from the system resources. For more
information about an IPL, see Chapter 18.

2. Next, the resource manager compares the RCR with
the history information contained in the RMDB.

3. The resource manager then:

a. Processes each RCR and puts each record in one of
the following lists:

New* A new resource reporting for the
first time during the current IPL

Unchanged An existing resource with no
changes in location or identity

Moved* An existing resource that was found
in a new location

Replaced* A resource of the same type at the

same location has a new serial
number

Inoperative* A resource that is reporting an

inoperative condition

“Restricted Materials of IBM”
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Unknown* A resource is not reporting during

the current IPL
b. Processes the lists

If new resources are found and the
auto-configuration system value QAUTOCFG equals
1, then the resource manager calls device
configuration management to build new resource
configuration objects. For information about device
configuration management, see page 7-4.

c. Updates the RMDB using information in the RCRs

d. Sends a message to the operator message queue
(QSYSOPR) for each new, moved, replaced,
inoperative, or unknown resource

Figure 7-3 shows messages are posted to the
QSYSOPR message queue for all resources in the
lists marked with an asterisk (*) except for those
resources that are displays and printers attached to
the work station controller that have a status of
unknown, moved, or replaced. Use the DSPMSG
command to view the messages.

Use these messages and a print out of the RCL to
analyze any problems that may occur after an

upgrade.
Lists: New Unchanged Moved Replace [noperative Unknown
T ® ok k%
Actions:  Add Record No Change Update Update Update Status Send User
Location Serial Number Message

If QAUTOCFG=ON then Call Device Configuration
+»=Send a User Message to the QSYSOPR Message Queue

R36B442-1

Figure 7-3. Lists Contained in the Resource Configuration Record (RCR)

Recovering from an Error during the
Building of the RMDB

If the message:
CPIOB41 - INTERNAL FAILURE IN THE SYSTEM

appears, an unexpected error occurs in the resource
manager. The catalogue of correct resource names may
not be complete. The RMDB may need to be cleared.
When this happens, place the cursor on the message,
press Help key, and follow the instructions in the second
level help text.

7-4 Diagnostic Aids

Device Configuration Management

Device configuration management lets you create, change,
or delete configuration objects automatically or manually
(under your control). The configuration objects are used
by programs to access and use hardware resources, such

| as printers, displays, communication lines, tapes, and

| diskettes. Creation, of configuration objects for resources

| directly attached to the system, is controlled by an

| auto-configuration system value, QAUTOCFG. If
QAUTOCFG is set to yes, configuration objects are
automatically created for all locally attached devices

| except ASCII devices. If QAUTOCFG is set to no, the user
creates configuration objects using menus or commands.
Configuration object templates are provided with OS/400 to
minimize the amount of information you need to collect for
solving a problem.

LY21-0597-2 © Copyright IBM Corp. 1988, 1990
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Controlling Auto-Configuration

Auto-configuration is controlled by a system value

QAUTOCFG.

If QAUTOCFG

Equals Then Do

1 (on) Auto-configuration

0 (off) No auto-configuration

The value’s default is on when the system is shipped. The
value can be changed to off by anyone who chooses to
manually create and manage configuration objects.

The value QAUTOCFG can be displayed or changed by
using the DSPSYSVAL and CHGSYSVAL commands,
respectively.

Auto-configuration uses the following resources:

* Work station controllers and attached twinaxial
devices

Work station controllers (attaching ASCII devices)
Tape devices

Diskette devices

Tape controllers and devices

The value of QAUTOCFG is checked when new records are
added to RMDB during an IPL or when a resource alter
occurs. Resource alter occurs when a device powers on
( after an IPL is complete.
| The naming conventions used by auto-configuration are
| controlled by the system value QDEVNAMING. The values
| are:

*NORMAL
*S36
*DEVADR

For more information about QDEVNAMING, see the Device
Configuration Guide.

Auto-configuration of APPC controllers on Token-Ring and
Ethernet lines is not controlled by the QAUTOCFG system
value. This is controlled by the AUTOCRTCTL parameter
in the Token-Ring or Ethernet line. For more information
about the parameter, see the APPN User’'s Guide.

Rules for Adding New Configuration Objects

« If there are any new records and QAUTOCFG equals 1,
then device configuration management is invoked to
create the new configuration objects.

* If there are no new records and QAUTOCFG equals 1
then device configuration management is invoked to
check for the existence of a configuration object.

If no configuration object is found then build one.

C
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If new type of object was found at same address as
the old object then delete the old object and create the
new one.

The RMDB must not be cleared without first setting
QAUTOCFG to 0. If QAUTOCFG equals 1, then a second
set of resource objects is built for all resources reporting
in because they all appear to be new. Device
configuration management always creates configuration
objects for new resources.

Save or Restore of RMDB

Figure 7-4 shows how a save or restore of RMDB and copy
or replace of topology is performed. The following steps
summarize the saving or restoring of the RMDB and
copying or replacing of the topology portion of the RMDB:

1. The Save System (SAVSYS) command saves the RMDB
in the QSYS library.

2. The Install operating system option on the DST main
menu loads the RMDB if the database is damaged.

3. The COPY parameter on the WRKHDWPRD command
or the Copy rack configuration option builds a file
QASURACK in the library QUSRSYS from the topology
part of the RMDB.

4. The REPLACE parameter on the WR