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Preface

This is a guide to identify, report, solve, and collect information about
problems in the Virtual Machine/System Product (VM/SP), program number
5664-167, and Virtual Machine/System Product High Performance Option
(VM/SP HPO), program number 5664-173. In this manual, references to VM
encompass both VM/SP and VM/SP HPO. It is intended for system
programmers, system analysts, and others who know assembler language
and have experience with programming concepts and techniques.

This manual is one of a set of reference manuals for VM/SP or VM/SP HPO
system programmers. Other books in the set include:

e VM/SP CP for System Programming or VM|SP HPO CP for System
Programming

e VM|SP CMS for System Programming

o VM/SP Group Control System Command and Macro Reference

o VM/SP Transparent Services Access Facility Reference

e VM System Facilities for Programming.

This manual consists mostly of material extracted from the:

e VM/[SP System Programmer’s Guide (discontinued after Release 4)

e VM/SP HPO System Programmer’s Guide (discontinued after Release 4)
e  VM/SP Group Control System Guide (discontinued after Release 4)

e VM/SP Interactive Problem Control System Guide (discontinued after
Release 4)

o  VM/SP CMS User’s Guide.
This VM Diagnosis Guide consists of:

e (Chapter 1. Introduction to Debugging, containing an overview of the
debugging environment.

e Chapter 2. Debugging the Virtual Machine, containing a description
of commands used to display or dump data, set and query system
features, trace events, and alter storage.

o Chapter 3. Debugging CP, containing a description of commands and
macros used to debug CP problems.

LY24-5241-0 © Copyright IBM Corp. 1986 Preface 11l




1V VM Diagnosis Guide

Restricted Materials of IBM
Licensed Materials — Property of IBM

Chapter 4. Debugging CMS, containing a description of commands

used to debug CMS.

Chapter 5. Debugging GCS, containing a description of the Tracing
and Dumping facilities used to debug GCS problems.

Chapter 6. Debugging TSAF, contains a description of methods used
to collect information to debug TSAF.

Chapter 7. Debugging Using IPCS , containing a description of the
procedures and operations of IPCS.

Appendix A. Using DUMPSCAN Subcommands, containing a
description of all of the DUMPSCAN subcommands.

Appendix B. DUMPSCAN Scroll Interface, containing the seven
IPCS variables used to perform special scrolling.

Appendix C. IPCS SVC 199 Services, containing a description of the
IPCS communication facility.

Appendix D. Control Registers, containing a description of the
control register allocation and assignments.

Appendix E. Stand-Alone Dump Formats, containing a description
of the stand-alone dump tape format, DASD format, and printer format.

Appendix F. Converting Symptom Summary and Dump Files,
containing a description of the CONVERT command used to convert
VM/370 IPCS symptom summary and dump files to a format required by
VM/SP IPCS.

Appendix G. IPCS Interface Files, containing a list of files that must
be available to IPCS for successful dumps.

Summary of Changes, is a cumulative summary of the changes to this
manual for Release 5.

Glossary of Terms and Abbreviations, explains or defines the terms,
acronyms, and abbreviations that appear in this manual.

Bibliography, lists prerequisite and corequisite publications.

Index, lists topics alphabetically and points to the pages where they are
discussed.
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How To Start Debugging

2 VM Diagnosis Guide

The VM/SP and VM/SP HPO program products manage the resources of a
single computer such that multiple computing systems appear to exist.
Each “virtual computing system”, or virtual machine, is the functional
equivalent of an IBM System/370. Therefore, the person trying to
determine the cause of a VM software problem must consider three separate
areas:

N

1. The Control Program (CP), which controls the resources of the real
machine

2. The virtual machine operating system running under the control of CP,
such as CMS, RSCS, OS, DOS, GCS, or TSAF

3. The problem program, which executes under the control of a virtual
machine operating system.

Information explaining how to debug CP or CMS is contained in this book;
information explaining how to debug applications programs is in
“Commands that Trace Events in Virtual Machines” on page 48. For
information explaining how to use Interactive Problem Control System
(IPCS) for debugging, refer to Chapter 7, “Debugging Using IPCS” on
page 197. Refer to Chapter 5, “Debugging GCS” on page 153 for
information on GCS and Chapter 6, “Debugging TSAF” on page 185 for
information on TSAF.

If a problem is caused by a virtual machine operating system (other than
VM), refer to the publications pertaining to that operating system for N
specific information.

If it becomes necessary to apply a Program Temporary Fix (PTF) to a
component of VM/370 or VM/SP, refer to the VM/SP Installation Guide or
the VM|SP HPO Installation Guide for information on applying PTFs.

Before you can correct any problem, you must recognize that one exists.
Next, you must identify the problem, collect information, and determine the
cause so that the problem can be fixed. When running VM/SP or VM/SP
HPO, you must also decide whether the problem is in CP, the virtual
machine, or the problem program.

A good approach to debugging is:
1. Recognize that a problem exists.
2. Identify the problem type and the area affected.

3. Analyze the data you have available, collect more data if you need it,
then isolate the data that pertains to your problem.

N

4. Determine the cause of the problem and correct it.
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Introduction to Debugging

Does a Problem Exist?

There are four types of problems:

Loop
Wait state

Ll e

Abend (abnormal end)
Incorrect results.

The most obvious indication of a problem is the abnormal termination of a
program. Whenever a program abnormally terminates, a message is issued.
Figure 1 lists the possible abend messages and identifies the type of abend

for these messages.

volid volid allocation area
cylinder cylinder

DMKCKT912W System recovery failure;
volid volid not mounted

DMKCKV912W System recovery failure;
volid volid not mounted

DMKCKS915E Permanent I/O error on
checkpoint area

DMKCKT916E Error allocating spool
file buffers

DMKCKV916E Error allocating spool
file buffers

DMKCKV917E Checkpoint area invalid;
clear storage and cold start

Type
Message of Description
Abend
(Alarm rings) CP CP abend, system dumps to disk,
DMKDMP908I SYSTEM FAILURE; printer, or tape. Restart is automatic.
CODE - code PROCESSOR nn
DMKCKP900OW SYSTEM RECOVERY FAILURE; |CP If the checkpoint program encounters
PROGRAM CHECK a program check, a machine check, a
DMKCKP901W SYSTEM RECOVERY FAILURE; fatal I/O error, or an error relating to
MACHINE CHECK a certain warm start area or warm
DMKCKP902W SYSTEM RECOVERY FAILURE; start data conditions, a message is
FATAL I/O ERROR NUCLEUS AREA issued indicating the error and CP
DMKCKP902W SYSTEM RECOVERY FAILURE; enters the wait state with code 007 in
FATAL I/0O ERROR WARM AREA the PSW
DMKCKF922W System recovery failure; € :
invalid spooling data
DMKCKH910W SYSTEM RECOVERY FAILURE;
INVALID WARM START AREA
DMKCKH911W SYSTEM RECOVERY FAILURE;
WARM START AREA FULL
DMKCKT903W System recovery failure; |CP If the checkpoint start program

encounters a severe error, a message
is issued indicating the error and CP
enters the wait state with code 00E in
the PSW.

Figure 1 (Part 1 of 4). Abend Messages
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PROCESSOR NOT BEING USED

Type
Message of Description
Abend
DMKWRM921W System recovery failure; |CP If the warm start program encounters
unrecoverable I/0 error a severe error, a message is issued
DMKWRM903W System recovery failure; indicating the error and CP enters the
volid volid allocation error wait state with code 009 in the PSW.
cylinder cylinder
DMKWRMO03W System recovery failure;
volid volid allocation error
page page
DMKWRM904W System recovery failure;
invalid warm start data
DMKWRM912W System recovery failure;
volid volid not mounted
DMKWRM920W No warm start data;
checkpoint start for retry
DMKDMP908I SYSTEM FAILURE, Cp CP abend, system dumps to disk,
CODE - code PROCESSOR nn printer, or tape. The system stops;
DMKCKP960I System warm start the operator must IPL the system to
data saved start again.
DMKCKP961W System shutdown complete
Optional Messages: Ccp If the dump program encounters a
program check, a machine check, or a
DMKDMPO905W SYSTEM DUMP FAILURE; fatal I/O error, a message is issued
PROGRAM CHECK indicating the error. CP enters the
DMKDMP906W SYSTEM DUMP FAILURE; wait state with code 003 in the PSW.
MACHINE CHECK
DMKDdezggzwligSggl\éogUMP FAILURE; flf the dump cannot find a deﬁx}ed
ump device and if no printer is
defined for the dump, CP enters a
disabled wait state with code 004 in
the PSW.
DMKMCH610W MACHINE CHECK; CPp The machine check handler
SUPERVISOR DAMAGE cpuid encountered an unrecoverable error
DMKMCT610W MACHINE CHECK; with CP.
SUPERVISOR DAMAGE cpuid
DMKMCH611W MACHINE CHECK; SYSTEM CP The machine check handler
INTEGRITY LOST cpuid encountered an error that cannot be
DMKMCT611W MACHINE CHECK; SYSTEM diagnosed; system integrity, at this
INTEGRITY LOST cpuid point, is not reliable.
DMKMCH612W MACHINE CHECK; TIMING CP An error has occurred in the timing
FACILITIES DAMAGE facilities. Probable hardware error.
DMKMCT620I MACHINE CHECK; ATTACHED Cp A malfunction alert, clock error or

instruction processing error occurred
on the attached processor. The
system continues to run in
uniprocessor mode.

Figure 1 (Part 2 of 4). Abend Messages

4 VM Diagnosis Guide
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occurred during abend
TASKEXIT processing

Type
Message of Description
Abend
DMKMCH622W MACHINE CHECK; MULTIPLE Cp On a 303x processor, an error
CHANNEL ERRORS affecting one or more channels in a
DMKACR622W MACHINE CHECK; MULTIPLE channel group has occurred. CP
CHANNEL ERRORS enters a disabled wait state with code
001 in the PSW.
DMKCCH603W CHANNEL ERROR Cp There was a channel check condition
DMKACR603W CHANNEL ERROR from which the channel check
handler could not recover. CP enters
the wait state with code 002 in the
PSW.
DMKOPE955W INSUFFICIENT STORAGE FOR | CP The generated system requires more
VM/SP real storage than is available. CP
enters the disabled wait state with
code 00D in the PSW.
DMKMCH622W MACHINE CHECK; MULTIPLE CP There was a group error machine
CHANNEL ERRORS check from which the machine check
handler could not recover. CP enters
a wait state with code 001 in the
PSW.
DMKMCH290E CP DISABLED WAIT; Ccp While preparing to load a disabled
PMA GUEST MCT GIVEN CONTROL wait PSW, CP recognized that a V=R
DUE TO xxx user has the PMA option.
(This.message will appear only if you are CP gives the user control in native
running a VM/ SP HPO preferred mode in such a way that control
machine assist guest.) cannot be passed back to VM/SP
HPO. When convenient, operator can
shut down MVS and re-IPL CP.
DMSABN148T System abend xxx CMS | CMS abend, system will accept
called from ystor commands from the terminal. Enter:
#CP VMDUMP O-END FORMAT CMS DSS
to create a dump spool file in your
reader. Re-IPL, CMS and then enter:
IPCSDUMP
to format the dump.
CSIABD232E Abend xxx-yyy occurred GCS During the ESTAE abend processing
during abend ESTAE processing an abend occurred.
CSIABD233E Abend xxx-yyy GCS | During the TASKEXIT abend

processing an abend occurred.

Figure 1 (Part 3 of 4). Abend Messages
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Type
Message of Description
Abend
CSIABD234E Abend xxx-yyy occurred GCS Specified ABEND occurred while
during abend Resource Manager processing a GCS resource.
processing Termination processing completed but
all resources may not be cleaned up.
Check dump for more details.
CSIABD235E Abend xxx-yyy GCS Specified ABEND occurred during the
occurred during abend processing of another ABEND.
internal processing Termination processing did not
complete. Check dump for more
details.
Others Other | When OS or DOS abnormally
Refer to OS and DOS publications terminates on a virtual machine, the
for the abnormal termination messages. message issued and the dumps taken
are the same as they would be if OS
or DOS abnormally terminated on a
real machine.

Figure 1 (Part 4 of 4). Abend Messages

Note: For TSAF abends see the VM/SP System Messages and Codes or
VM|SP HPO System Messages and Codes.

Another obvious indication of a problem is unexpected output. If your
output is missing, incorrect, or in a different format than expected, some
problem exists.

Unproductive processing time is another symptom of a problem. This
problem is not easily recognized, especially in a time-sharing environment.

Identifying the Problem

Two types of problems are easily identified: abnormal termination is
indicated by an error message, and unexpected results become apparent
once the output is examined. The looping and wait state conditions are not
as easily identified.

When using VM/SP or VM/SP HPO, you are normally sitting at a terminal.
You may have a looping condition if your program takes longer to execute
than you anticipated. Also, check your output. If the number of output
records or print lines is greater than expected, the output may really be the
same information repeated many times. Repetitive output usually indicates
a program loop.

Another way to identify a loop is to periodically examine the current PSW.
If the PSW instruction address always has the same value, or if the
instruction address has a series of repeating values, the program probably
is looping.

6 VM Diagnosis Guide LY24-5241-0 © Copyright IBM Corp. 1986
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The wait state is also difficult to recognize when at the terminal. If your
program is taking longer than expected to execute, the virtual machine may
be in a wait state. Issue the command:

DISPLAY PSW

to display the current PSW on the terminal. Check the wait bit (bit 14) in
the PSW to determine if you are in a wait state.

You could also periodically issue the command:
#CP INDICATE USER

to display the execution characteristics of the program in terms of
resources used. Compare the following resources:

e SIO, which is the total number of nonspooled I/O requests issued
e READS, which is the total number of page reads that have occurred
e WRITE, which is the total number of pages written.

When these resources don’t change, the wait state probably exists.

Figure 2 on page 8 helps you to identify problem types and the areas where
they may occur.

Analyzing the Problem

Once the type of problem is identified, its cause must be determined. There
are recommended procedures to follow. These procedures are helpful, but
do not identify the cause of the problem in every case. Be resourceful. Use
whatever data you have available. If the cause of the problem is not found
after the recommended debugging procedures are followed, it may be
necessary to undertake the tedious job of desk-checking.

The section “How To Use VM/SP or VM/SP HPO Facilities To Debug” on
page 16 describes procedures to follow in determining the cause of various
problems that can occur in CP or in the virtual machine. See “Commands
that Trace Events in Virtual Machines” on page 48 for information on
using VM/SP facilities to debug a problem program. A

If it becomes necessary to apply a PTF to a VM/SP or VM/SP HPO
component, refer to the VM/SP Installation Guide or the VM|SP HPO
Installation Guide for detailed information on applying PTFs. Figure 3 on
page 9, Figure 4 on page 10, and Figure 5 on page 11 summarize the
debugging process from identifying the problem to finding the cause.
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Problem Where
Type Abend Occurs | Distinguishing Characteristics
Abend CP abend For a complete discussion of reasons for abends and
CMS abend system programmer’s actions, see the CP, CMS, GCS, and
GCS abend TSAF abend codes charts in VM/SP System Messages and
TSAF abend Codes or VM|SP HPO System Messages and Codes.
Virtual When OS or DOS abnormally terminates on a virtual
machine abend machine, the messages issued and the dumps taken are the
(other than same as they would be if OS or DOS abnormally
CMS) terminated on a real machine.
CP may terminate or reset a virtual machine if a
nonrecoverable channel check or machine check occurs in
that virtual machine. The system operator will receive a
message at the processor console. Also, the virtual user
will be notified by a message that his virtual machine was
terminated or reset.
Unexpected CPp If an operating system, other than CMS, executes properly
Results on a real machine, but not properly with CP, a problem
exists. Inaccurate data on disk or system files (such as
spool files) is an error.
Virtual If a program executes properly under the control of a
machine particular operating system on a real machine, but does
not execute correctly under the same operating system
with CP, a problem exists.
Wait Cp For a complete discussion of CP, and loader wait state
codes, see VM/|SP System Messages and Codes or VM/SP
HPO System Messages and Codes.
Loop CP disabled The processor console wait light is off. The problem state
loop bit of the real PSW is off. No I/O interrupts are accepted.
Virtual The program is taking longer to execute than anticipated.
machine Signaling attention from the disabled loop terminal does
disabled loop not cause an interrupt in the virtual machine. The
virtual machine operator cannot communicate with the
virtual machine’s operating system by signalling
attention.
Virtual Excessive processing time is often an indication of a loop.
machine Use the CP QUERY TIME command to check the elapsed
enabled loop processing time. In CMS, the continued typing of the blip
characters indicates that processing time is elapsing. If
time has elapsed, periodically display the virtual PSW and
check the instruction address. If the same instruction, or
series of instructions, continues to appear in the PSW, a
loop probably exists.

Figure 2. VM/SP Problem Types

8 VM Diagnosis Guide
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r——Does a problem exist? e

START
DEBUGGING

— |s there an ABEND condition? —

If the message: ANY
DMKDMP908I SYSTEM
FAILURE; CODE - code MESSAGES ‘

PROCESSOR nn
appears on the console and the
alarm rings, this isa CP ABEND.

Excessive time has elasped.

Th d disk If pressing the REQUEST key on the
h e system £ u;;npssEt;». [;:JN‘I)!; :)%E operator’s console leaves the REQUEST
the printer it the PENDING light on, a CP disabled wait

command has been issued. UNEXPECTED state exists. The CPU console light @
s

RESULTS will be on.
If the CPU console wait light is on, the

system is in a CP enabled wait state.
If the real PSW problem bit is OFF,

there is a CP locD.
If any of the following messages:

DMKDSP450W CP entered;
disabled wait PSW psw

If the messages:
DMKDMP908I SYSTEM
FAILURE; CODE - code
PROCESSOR nn
DMKCKP960! System warm
start data saved
DMKCKP961W System shutdown
complete

appear on the console, this is a

CP ABEND. The system dumps to
printer or tape and stops. —.@

If the message: No problem exists DMKDSP451W CP entered;
DMSABN 148T System abend xxx invalid PSW psw
called from vstor DMKDSP452W CP entered;
appears on the terminal, this is a external interrupt loop
CMS ABEND. DMKPRGA453W CP ENTERED;
PROGRAM INTERRUPT LOOP
n If an ABEND message from the appears on the terminal, there is a
virtual machine appears on the ter- disabled wait or an interrupt loop
minal, this isa ABEND in the oper- in the virtual machine.
ating system controlling this virtual
machine. >{ °
B If pressing the ATTN key once does not
Otherwise, an ABEND condition cause an interrupt, there is a disabled
does not exist. GO TO _‘ loop in the virtual machine.
Unexpected Results? w——-m If processing has ceased in the virtual

. . machine without reaching end-of-job,
Ifan op:eratmg'sysfte.ln; ::h'ih ::te:u:zs orl the virtual machine is in an enabled
on a real machine fal exe properly wait state and no 1/O interrupt

under VM/SP or VM/SP HPQ, has occurred.
there are unexpected results in CP. v
. If processing time exceeds normal

expectations the virtual machine
may have an enabled loop.

1
a

If a program which executes under the
control of an operating system on a real
machine fails to execute correctly with
the same operating system under VM/SP

n Otherwise,

or VMJSP HPO, there are unexpected
results in the virtual machine.

If the program’s output is inaccurate or 3
missing, there are unexpected results in
the problem program.

.

If the output is redundant check
for a loop. > 2

u Otherwise, check for a wait or loop. ==
A

2

Figure 3. Does a Problem Exist?

LY24-5241-0 © Copyright IBM Corp. 1986 Chapter 1. Introduction to Debugging 9



Introduction to Debugging

Restricted Materials of IBM

Licensed Materials — Property of IBM

<
T

<

oooB pooe oo B

<

10 VM Diagnosis Guide

@ @@ @

Debug Procedures for a Wait

g oaloal

CP Disabled Wait

Use ALTER/DISPLAY console mode (if available), to display real
PSW and CSW. Also, display general and extended control
registers and storage locations X'00’ - X'10’,

Force a SYSTEM RESTART (If not successful, do Stand-Alone Dump)

to cause a CP ABEND dump to be taken,
This automatically re-IPL's CP, if dumping to disk.

CP Enabled Wait

Force a SYSTEM RESTART (if not successful, do Stand-Alone
Dump) to cause a CP-ABEND dump to be taken.

Use the dump to check the status of each VMBLOK. Also, check
RCHBLOK, RCUBLOK, and RDEVBLOK for each device.

Virtual Machine Disabled Wait *

Use CP commands (CMS users may use the CMS DEBUG command) to
display the PSW, CSW, general registers, and control registers.

Use the CP DUMP or CP VMDUMP command (or CMS DUMP subcommand)

to take a dump.

Virtual Machine Enabled Wait *

Take a dump using the CP DUMP or CP VMDUMP command, using the
correct FORMAT option,

Debug Procedures for a Loop

CP Loop

Use ALTER/DISPLAY console mode (if available), to display real PSW.
Also, display general and extended control registers and storage
locations X‘00'— X'10’,

Trace the instruction loop on the processor and force a
SYSTEM RESTART (if not successful, do Stand-Alone Dump) to
cause a CP ABEND dump to be taken.

Examine the CP internal trace table to see where the loop is.

Virtual Machine Disabled Loop™*

Use the CP TRACE or. CP PER command to trace the loop.

Display the general registers and control registers via the CP DISPLAY
command.

Take a dump using the CP DUMP or CP VMDUMP command, using the
correct FORMAT option.

Examine the source code.

Virtual Machine Enabled Loop*
Trace the loop, using CP TRACE or CP PER.
Display the PSW, general registers, and extended control registers.

Take a dump using the CP DUMP or CP VMDUMP command, using the
correct FORMAT option.

Examine the source code.

*Applies to GCS and/or TSAF.

Figure 4. Debug Procedures for Waits and Loops
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Debug Procedures for Unexpected Results
[ Unexpected Results in CP

Check that the program is not violating any CP restrictions.

Check that the program and operating system running on the virtual
machine are exactly the same as those that ran on the real machine.

Use the CP TRACE command to trace CCWs, S10s, and interrupts. Look
for an error in CCW translation or interrupt reflection.

If disk 1/0 error, use the CP DDR (DASD Dump Restore) program to
print the contents of any disk.

Unexpected Results in a Virtual Machine

Check that the program executing on the virtual machine is exactly the
same as the one that ran on the real machine.

Make sure that operating system restrictions are not violated.

Use CP TRACE to trace all 1/0 operations,

Debug Procedures for an ABEND
[ CP ABEND
Find out why CP abended. Examine the PROPSW, INTPR,
i

EHAIEEEé

SVCOPSW, and CPABEND fields in the PSA from the dump.
Identify the module that caused the ABEND.

Examine the SAVEAREA, BALRSAVE, and FREESAVE areas of
the dump.

If 1/0 operation, examine the real and virtual 1/O control blocks.

CMS ABEND

Determine reason for ABEND from code in ABEND message DMSABN148T .

Enter debug environment or CP console function mode to use the
commands, to display the PSW, and to examine low storage areas:
LASTLMOD and LASTTMOD
LASTCMND and PREVCMND
LASTEXEC and PREVEXEC and DEVICE
Look at the last instruction executed.
Take dump if needed.

nalo oo

Virtual Machine ABEND (other than cMS)*

Examine dump, if there is one.
Use CP commands to examine registers and control words.

Use CP TRACE or CP PER to trace the processing up to the point where
the error occurred.

2 |
o o]

*Applies to GCS and/or TSAF.

Figure 5. Debug Procedures for Unexpected Results and an Abend
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Data Needed Before Calling IBM for Assistance

Note: This section contains general information for all VM/SP based
operating systems.

If you should need to call your IBM Support Center for assistance, it is very
important for you to have the following information:

Problem Inquiry Data Sheet

List of all applied maintenance for the module(s) involved

Operator’s console log

Verification that all known errors against the PUT have been applied
NUCMAP for the failing system.

Oup o

Problem Inquiry Data Sheet

12 VM Diagnosis Guide

The Problem Inquiry Data Sheet must be accurately filled-in to ensure that
you get the correct solution from IBM. It might be a good idea to make
copies of the Problem Inquiry Data Sheet (see Figure 6 on page 15), to have
blank sheets available in case you have to call IBM.

System Information: When completing the Problem Inquiry Data Sheet,
the g cplevel command should be used to help you to determine:

e Operating system

e Release level

e Service level

of your system.

For example, if you were on a VM/SP system and you entered:

Q CPLEVEL

you could get something that looked like this:

VM/SP RELEASE 5, SERVICE LEVEL 501
GENERATED AT 07,/01/86 11:33:48 EDT
IPL AT 07/06/86 15:08:31 EDT

Make sure that you record system information (first output line from
the q cplevel command) on the Problem Inquiry Data Sheet.

CPU Information: The q cpuid command should be used to help you to
determine what to enter for the CPU Serial on the Problem Inquiry Data
Sheet.

If you entered:

Q CPUID

you could get something that looked like this:

LY24-5241-0 © Copyright IBM Corp. 1986
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CPUID = FF13066043810000

This is the 16-digit processor identification associated with the virtual
machine. Ignore the FF. The ten digits that follow the FF are the CPU
Serial (first six digits representing the processor identification number and
the next four digits representing the processor model number). Ignore the
last four digits of this 16-digit field.

Note: The system release level, service level, and CPU serial number could
also be obtained via IPCS from the Problem Record or through the SYMP
subcommand of DUMPSCAN. See Chapter 7, “Debugging Using IPCS” on
page 197 for more information about IPCS and see “SYMP Subcommand”
on page 317 for more information about SYMP.

Data Sheet Fields: The Problem Inquiry Data Sheet consists of the
following fields:

Customer
Enter business name.

Date
Enter date.

Problem #
Enter the problem number that IBM will assign to you when you call.

Access Code
Enter the customer number that the IBM marketing representative
gave to you.

CPU Serial
Enter the 10-digit number from using q cpuid command, as described
above.

Severity
Enter 1, 2, 3, or 4. The severity codes mean:

1
You are unable to use the program, resulting in a critical impact
on your operations.
2
You are able to use the program, but you are severely restricted.
3
You are able to use the program with limited functions which are
not critical to overall operations.
4

You have found a way to circumvent the problem.

1.Y24-5241-0 © Copyright IBM Corp. 1986 Chapter 1. Introduction to Debugging 13
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Output of Q CPLEVEL Command
Enter the system information exactly as displayed in the first line of
output from the q cplevel command.

Failing Component
Enter suspected component where problem exists.

Problem/Inquiry Description
Enter reason for calling the IBM Support Center.

Keywords
Indicate words which may best describe the problem, using the
provided checklist.

Documentation Available
Indicate available documentation, using the provided checklist.

Problem Tracking
Enter a log of your activity on the problem, including dates, names,
and activity.

Resolution APAR #
Enter APAR number assigned to problem (if defect related).

PUT Tape PTF #
Enter PUT tape number on which the PTF for the resolution APAR
resides.

Other
Enter other pertinent information to this problem.

LY24-5241-0 © Copyright IBM Corp. 1986
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Sheet 1 of ___
CUSTOMER: DATE: PROBLEM #:
ACCESS CODE: CPU SERIAL: SEVERITY:
OUTPUT OF Q CPLEVEL COMMAND:
FAILING COMPONENT:
PROBLEM/INQUIRY DESCRIPTION:
KEYWORDS:
ABEND: MODULE: WAIT STATE CODE:
LABEL: LABEL: LABEL: _
LOC: LOC: LOC:
LOOP ADDRESSES:
INCORROUT:
MESSAGE:
PERF:

DOCUMENTATION AVAILABLE:

STORAGE DUMP USER'S ROUTINE CONSOLE LOG
PROGRAM LISTING SYSTEM LOG PUT LEVEL
STORAGE MAP DIAGNOSTIC QUTPUT SERVICE LEVEL

TEST DATA TP CONFIG LIST(S) VMLOAD LIST
PROBLEM TRACKING:

DATE NAME ACTIVITY

RESOLUTION PUT TAPE

APAR # PTF # OTHER

| Figure 6. Problem Inquiry Data Sheet. Use this sheet to collect pertinent data before calling IBM.
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How To Use VM/SP or VM/SP HPO Facilities To Debug

Once the problem and the area where it occurs are identified, you can
gather the information needed to determine the cause of the problem. The
type of information you want to look at varies with the type of problem.
The tools used to gather the information vary depending upon the area in
which the problem occurs. For example, if the problem is a loop condition,
you will want to examine the PSW. For a CP loop, you have to use the
operator’s console to display the PSW, but for a virtual machine loop you
can display the PSW via the CP DISPLAY command.

The following sections describe specific debugging procedures for the
various error conditions. The procedures tell you what to do and what
debug tool to use. For example, the procedure may say dump storage using
the CP DUMP command. The procedure does not tell you how to use the
debug tool. Refer to “Summary of VM Debugging Tools” on page 32 and
“Debugging Commands” on page 140 for a detailed description of each
debug tool, including how to invoke it.

Abend
Five types of abnormal terminations (abend) can occur in VM/SP:
e CP
e CMS
e GCS
e TSAF
e Virtual machine.
The following descriptions provide guidelines for debugging each type of
abend.
GP Abend

When CP abnormally terminates, a dump is taken. This dump can be
directed to tape or printer, or dynamically allocated to a direct access
storage device. The output device for a CP abend dump is specified by the
CP SET DUMP command. See VM/SP CP Command Reference or VM|SP
HPO CP Command Reference for a description of the SET DUMP command.

Use the dump to determine why CP terminated and then determine how to
correct the condition. See “Reading CP Abend Dumps” on page 76 for

detailed information on reading a CP abend dump. You can view the dump
interactively, using IPCS.
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Reason for the CP Abend: CP will terminate and take an abnormal
termination dump under three conditions:

1. Program Check in CP

Examine the PROPSW and INTPR fields in the Prefix Storage Area
(PSA) to determine the failing module.

2. Module Issuing an SVC 0

Examine the SVC old PSW (SVCOPSW) and abend code (CPABEND)
fields in the PSA to determine the module that issued the SVC 0 and the
reason it was issued.

CPABEND contains an abnormal termination code. The first three
characters identify the failing module (for example, abend code TRC001
indicates DMKTRC is the failing module).

3. Operator forcing a CP system restart on Processor Console

Examine the old PSW at location X'08' to find the location of the
instruction that was executing when the operator forced a CP system
restart. The operator forces a CP system restart when CP is in a
disabled wait state or loop. (Refer to your processor manual for the
appropriate method to force a CP system restart.)

Note: The same conditions that cause an abnormal termination on a
uniprocessor configuration cause an abnormal termination on an attached
processor.

Examine Low Storage Areas: The information in low storage specifies
the status of the system at the time CP terminated. Status information is
stored in the PSA. You should be able to tell the module that was
executing by looking at the PSA. Refer to the appropriate save area
(SAVEAREA, BALRSAVE, or FREESAVE) to see how that module started
to execute. The PSA is described in VM/SP Data Areas and Control Block
Logic Volume 1 (CP) or VM|SP HPO Data Areas and Control Block Logic -
CP.

Examine the real and virtual control blocks to find the status of I/O
operations. Figure 8 on page 73 shows the relationship of CP control
blocks.

Examine the CP internal trace table. This table can be extremely helpful in
determining the events that preceded the abend. See “CP Internal Trace

Table” on page 72 for a description of how to use the trace table.

If you are using IPCS to view the dump, you can use the TRACE
subcommand. For details, see “TRACE Subcommand” on page 324.

The values in the general purpose registers can help you to locate the
current IOBLOK and VMBLOK and the save area. Refer to “Reading CP
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Abend Dumps” on page 76 for detailed information on the contents of the
general purpose registers.

If the program check old PSW (PROPSW) or the SVC old PSW (SVCOPSW)
points to an address beyond the end of the resident nucleus, the module
that caused the abend is a pageable module. Refer to “Reading CP Abend
Dumps” to find out how to identify that pageable module. Use the CP load
map that was created when the VM/SP system was generated to find the
address of the end of the resident nucleus.

When CMS abnormally terminates, any abend exit routines established via
the ABNEXIT macro receive control. These exit routines allow you to
bypass CMS abend recovery and continue processing elsewhere. If no
routine exists or the exit routine returns to CMS, the following error
message appears on the terminal:

DMSABN148T System abend xxx called from vstor

where xxx is the abend code and vstor is the address of the instruction
causing the abend. The DMSABN module issues this message. Then, CMS
waits for a command to be entered from the terminal.

Because CMS is an interactive system, you will probably want to use its
debug facilities to examine status. You may be able to determine the cause
of the abend without taking a dump.

The debug program is located in the resident nucleus of CMS and has its
own save and work areas. Because the debug program itself does not alter
the status of the system, you can use its options knowing that routines and
data cannot be overlaid unless you specifically request it. Likewise, you
can use the CP commands in debugging knowing that you cannot
inadvertently overlay storage because the CP and CMS storage areas are
completely separate.

Reason for the CMS Abend: First determine the reason CMS abnormally
terminated. There are four types of CMS abnormal terminations:

1. Program Exception

Control is given to the DMSITP routine whenever a hardware program
exception occurs. If no SPIE or STAE exits have been specified,
DMSITP issues the message:

DMSITP141T exception exception occurred at vstor in
routine routine

and invokes DMSABN (the abend routine). The possible programming
exceptions and related abend codes are listed in the VM/SP System
Messages and Codes and VM|/SP HPO System Messages and Codes,
under 141T.

LY24-5241-0 © Copyright IBM Corp. 1986

A



Restricted Materials of IBM

Licensed Materials — Property of IBM Introduction to Debugging
.|

2. ABEND Macro
Control is given to the DMSSAB routine whenever a user routine
executes the ABEND macro. The abend code specified in the ABEND
macro appears in the abnormal termination message DMSABN155T.

3. Halt Execution command (HX)

Whenever the virtual machine operator signals attention and types HX,
CMS terminates and types “CMS”.

4. System Abend

A CMS system routine can abnormally terminate by issuing the
DMSABN macro. The first three hexadecimal digits of the system
abend code appear in the CMS abend message, DMSABN148T. The
format of the DMSABN macro is:

[ label ] DMSABN
code TYPCALL= | SVC H
(reg) BALR
where:
label

is any valid Assembler language label.

code
is the abnormal termination code (X'0' through X'FFF') that
appears in the DMSABN148T system termination message.

(reg)
is the register containing the abnormal termination code.

BALR

specifies how control is passed to the abnormal termination routine,
DMSABN. Routines that do not reside in the nucleus should use
TYPCALL =SVC to generate CMS SVC 203 linkage. Nucleus-resident
routines should specify TYPCALL=BALR so that a direct branch to
DMSABN is generated.

TYPCALL = [svc ]

If a CMS SVC handler abnormally terminates, that routine can set an
abend flag and store an abend code in NUCON (the CMS nucleus constant
area). After the SVC handler has finished processing, the abend condition
is recognized. The DMSABN abend routine types the abend message,
DMSABN148T, with the abend code stored in NUCON.
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What to do when CMS Abnormally Terminates: After an abend, two
courses of action are available in CMS. In addition, by signalling
attention, you can enter the CP command mode and use CP’s debugging
facilities.

Two courses of action available in CMS are:

1. Issue the DEBUG command and enter the debug environment. After
using all the DEBUG subcommands that you wish, exit from the debug
environment. Then, either issue the RETURN command to return to
DMSABN so that abend recovery will occur, or issue the GO command
to resume processing at the point the abend occurred.

The most common problem you might encounter is an abnormal
termination resulting from a program interruption. When a program
running on a CMS virtual machine abnormally terminates (abends), you
receive, at your terminal, the message:

| DMSITP141T exception exception occurred at vstor in routine routine

20 VM Diagnosis Guide

and your virtual machine is returned to the CMS environment. From
the message you can determine the types of program checks (operation,
privileged operation, execution, protection, addressing, etc.) and, often,
the instruction address in your program at which the error occurred.

Sometimes this is enough information for you to correct the error in
your source program, recompile it and attempt to execute it again.

When this information does not immediately identify the problem in
your program, you can begin debugging procedures using VM/SP. To

access your program’s storage areas and registers you can enter the
command:

DEBUG

immediately after receiving the abend message. This command places
your virtual machine in the debug environment.

To check the contents of GPRs 0 through 15, issue the DEBUG
subcommand:

GPR 015

If you want to look at only one register, enter:

GPR 3

You might also wish to check the PSW. Use the PSW subcommand:

PSW
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You can examine storage areas in your program using the X
subcommand:

X 201AC 20

In this example, the subcommand requests a display of 20 bytes,
beginning at location X'201AC"' in your program. User programs
executing in CMS are always loaded beginning at location X'20000'
unless you specify a different address on the LOAD or FETCH
command. To identify the virtual address of any instruction in a
program, you only need to add X'20000' to the hexadecimal instruction
address.

2. Issue a CMS command other than DEBUG, and the abend routine,
DMSABN, performs its abend recovery and then passes control to the
DMSINT routine to process the command just entered.

The abend recovery function:

1. Clears the console input buffer and program stack.

2. Terminates all VMCF activity.

3. Reinitializes the work area stack for reentrant CMS nucleus modules.

4. Reinitializes the SVC handler, DMSITS, and frees all stacked save
areas.

5. Clears the auxiliary directories, if any. Invokes “FINIS * * *”_ to close
all files, and to update the master file directory.

6. Frees storage, if the DMSEXT module is in virtual storage.
7. Zeroes out the MACLIB directory pointers.
8. Frees the CMS work area, if the CMS subset was active.

9. Frets the RLDDATA buffer, used by the CMS loader to retain
relocation information for the GENMOD process, if it is still allocated.

10. Issues the STAE, SPIE, TTIMER, and STAX macros to cancel any
outstanding OS exit routines. Frees any TXTLIB, MACLIB, or LINK
tables.

11. Calls with a purge PLIST, all nucleus extensions that have the
“SERVICE” attribute defined.

12. Drops all nucleus extensions that do not have the “SYSTEM?” attribute.
Also drops any nucleus extensions that are in type user storage.

13. Drops all SUBCOM SCBLOCKS that do not have the “SYSTEM”
attribute.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

Frees console path and device entry control blocks.

Drops all storage resident execs that do not have the “SYSTEM”
attribute.

Clears all immediate commands that are not nucleus extensions with
the “SYSTEM?” attribute; returns all associated free storage.

Calls DMSCLN to zero out the userword of the SRPI command.

Calls DMSWITAB to delete all windows and vscreens that do not have
the “SYSTEM?” attribute.

Resets the storage keys for the whole virtual machine, except the
nonshared pages, according to FREETAB. Saves the setting for
KEYPROTECT.

Zeroes out all FCB, DOSCB, and LABSECT pointers.

Frees all storage of type user.

Restores the setting for KEYPROTECT.

Zeroes out all interrupt handler pointers in IOSECT.

Turns the SVCTRACE command off.

Closes the virtual punch and printer; closes the virtual reader with the
HOLD option.

Reinitializes the VSE lock table used by CMS/DOS and CMS/VSAM.
Zeroes out all OS loader blocks, and frees the FETCH work area.

Cleans up the CMS IUCV environment based on the existence of the
CMS id block.

Clears all ABNEXIT set and returns storage.
Computes the amount of system free storage that should be allocated
and compares this amount with the amount of free storage actually

allocated. Types a message to the user if the two amounts are unequal.

Issues a STRINIT and releases any pages remaining in the flush list via
a call to DMSPAGFL, if all storage is accounted for.

After abend recovery has completed, control passes to DMSINT at entry
point DMSINTAB to process the next command.

When the amount of storage actually allocated is less than the amount that
should be allocated, the message
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DMSABN149T nnn (HEX xxx) doublewords of system storage
have been destroyed; re-IPL CMS

appears on the terminal. If the amount of storage actually allocated is
greater than the amount that should be allocated, the message

DMSABN150W nnn (HEX xxx) doublewords of system storage
were not recovered

A Debugging Procedure: When a CMS abend occurs, use the CP
commands or DEBUG subcommands to examine the PSW and specific areas
of low storage. For instructions on how to use the CP commands, see
“Summary of VM Debugging Tools” on page 32 and “Commands that Trace
Events in Virtual Machines” on page 48.

The following procedure may be useful in determining the cause of a CMS

abend:

1. Display the PSW. (Use the CMS DEBUG PSW subcommand.) Compare
the PSW instruction address with the current CMS load map trying to
determine the module that caused the abend. The CMS storage-resident
nucleus routines reside in fixed storage locations.

Also check the interruption code in the PSW.

2. Examine areas of low storage. The information in low storage can tell
you more about the cause of the abend:

Field

LASTLMOD

LASTTMOD

LASTCMND

PREVCMND

LY24-5241-0 © Copyright IBM Corp. 1986

Contents

Contains the name of the last module loaded into
storage via the LOADMOD command.

Contains the name of the last module loaded into the
transient area.

Contains the name of the last command issued from the
CMS or XEDIT command line. If a command issued in
a CMS EXEC abnormally terminates, this field contains
the name of the command. When a CMS EXEC
completes, this field contains the name ‘EXEC’. EXEC
2 and System Product Interpreter do not update this
field.

Contains the name of the next-to-last command issued
from the CMS or XEDIT command line. If a command
issued in a CMS EXEC abnormally terminates, this field
contains the name ‘EXEC’. When a CMS EXEC
completes, this field contains the last command issued
from the CMS EXEC. EXEC 2 and System Product
Interpreter do not update this field.
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GCS Abend

| TSAF Abend

LASTEXEC Contains the name of the last CMS EXEC procedure.
EXEC 2 and System Product Interpreter do not update
this field.

PREVEXEC  Contains-the name of the next-to-last CMS EXEC
procedure. EXEC 2 and System Product Interpreter do
not update this field.

DEVICE Identifies the device that caused the last I/O interrupt.
The low storage areas examined depend on the type of
abend.

3. Once you have identified the module that caused the abend, examine
the specific instruction. Refer to the listing.

4. If you have not identified the problem at this time, take a dump by
issuing the VMDUMP command. Refer to “Reading CMS Abend
Dumps” on page 145 for information on reading a CMS dump. If you
can reproduce the problem, try the CP or CMS tracing facilities.

For information on GCS abends, see VM/SP Group Control System
Diagnosis Reference.

For information on TSAF abends, see VM/SP Transparent Services Access
Facility Reference and Chapter 6, “Debugging TSAF” on page 185.

Virtual Machine Abend (Other than CMS)

24 VM Diagnosis Guide

The abnormal termination of an operating system (such as OS or DOS)
running under CP appears the same as termination of the operating system
on a real machine. Refer to publications for that operating system for
debugging information. However, all of the CP debugging facilities may be
used to help you gather the information you need. Because certain
operating systems (OS/VS1, OS/VS2, and DOS/VS) manage their virtual
storage themselves, CP commands that examine or alter virtual storage
locations should be used only in virtual =real storage space with OS/VS1,
0S/VS2, and DOS/VS.

The VMDUMP command dumps virtual storage to a specified virtual
machine’s reader spool file. The IPCS component of VM/SP may be used to
process the file created by the VMDUMP command. For details, see
Chapter 7, “Debugging Using IPCS” on page 197.

If you choose to run a stand-alone dump program to dump the storage in
your virtual machine, be sure to specify the NOCLEAR option (which is the
default) when you issue the CP IPL command. At any rate, a portion of
your virtual storage is overlaid by CP’s virtual IPL simulation.
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If the problem can be reproduced, it may be helpful to trace the processing
using the CP TRACE or CP PER commands. Also, you can set address
stops, and display and alter registers, control words (such as the PSW), and
data areas. The CP commands can be very helpful in debugging because
you can gather information at various stages in processing. A dump is
static and represents the system at only one particular time. Debugging on
a virtual machine can often be more flexible than debugging on a real
machine.

VM/SP or VM/SP HPO may terminate or reset a virtual machine if a
non-recoverable machine check occurs in that virtual machine. Hardware
errors usually cause this type of virtual machine termination. The
following message:

DMKMCH616I MACHINE CHECK; USER userid TERMINATED cpuid
appears on the processor console.

If the message:

DMKMCT621I MACHINE CHECK; AFFINITY SET OFF

appears, then a machine check has occurred on the attached processor, and
the attached processor is no longer being used. The virtual machine is
placed into console function mode and can be made to continue processing
on the main processor by the entry of a BEGIN command.

Channel checks no longer cause the virtual machine to be reset as they did
in early releases of VM/370. If the problem appears to be associated with
attempts to recover from a channel check, see the channel model-dependent
functions described in the VM/SP Planning Guide and Reference or VM|SP
HPO Planning Guide and Reference.

Unexpected Results

The type of errors classified as unexpected results vary from operating
systems improperly functioning under CP to printed output in the wrong
format.

Unexpected Resuilts in CP

If an operating system executes properly on a real machine but does not
execute properly with CP, a problem exists. Also, if a program executes
properly under control of a particular operating system on a real machine
but does not execute correctly under the same operating system with CP, a
problem exists.

First, there are conditions (such as time-dependent programs) that CP does
not support. Be sure that one of these conditions is not causing the
unexpected results in CP. Refer to the VM/SP Planning Guide and
Reference or VM|SP HPO Planning Guide and Reference for a list of the
restrictions.
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Next, be sure that the program and operating system running on the virtual
machine are the same as those that ran on the real machine. Check for the
same:

e Job stream
e Copy of the operating system (and program)
e Libraries.

If the problem still is not found, look for an I/O problem. Try to reproduce
the problem, while tracing all Channel Command Words (CCWs), SIOs, and
interrupts with the CP TRACE or CP PER commands. Compare the real
and virtual CCWs from the trace. A discrepancy in the CCWs may indicate

that one of the CP restrictions was violated, or that an error occurred in
CP.

Unexpected Results in a Virtual Machine

When a program executes correctly under control of a particular operating
system on a real machine but has unexpected results executing under
control of the same operating system with VM/SP or VM/SP HPO, a
problem exists. Usually you will find that something was changed. Check
that the job stream, the operating system, and the system libraries are the
same.

If unexpected results occur (such as TEXT records interspersed in printed
output), you may wish to examine the contents of the system or user disk
files. Non-CMS users may execute any of the utilities included in the
operating system they are using to examine and rearrange files. Refer to
the utilities publication for the operating system running in the virtual
machine for information on how to use the utilities.

CMS users should use the DASD Dump/Restore (DDR) service program to
print or move the data stored on direct access devices. The VM/SP or
VM/SP HPO DDR program can be invoked by the CMS DDR command in a
virtual machine controlled by CMS.

CMS users should refer to the VM/SP CP for System Programming or
VM|SP HPO CP for System Programming for instructions on using the
DDR command.

Loop

The real cause of a loop is usually an instruction that sets or branches on
the condition code incorrectly. The existence of a loop can usually be
recognized by the ceasing of productive processing and a continual
returning of the PSW instruction address to the same address. If I/O
operations are involved, and the loop is a very large one, it may be
extremely difficult to define, and may even comprise nested loops.

Probably, the most difficult case of looping to determine is entry to the loop
from a wild branch. The problem in loop analysis is finding either the
instruction that should open the loop or the instruction that passed control
to the set of looping instructions.
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CP Disabled Loop

The processor operator should perform the following sequence when
gathering information to find the cause of a disabled loop:

1. Operator should trace the CP instruction currently executing in the
processor. In an attached processor (AP) or multiprocessor (MP) system,
you may have to trace both processors.

2. Force a CP system restart to cause an abend dump to be taken.

3. Save the information collected for the system programmer or system
support personnel.

After the processor operator has collected the information, the system
programmer or system support personnel should examine it:

1. Use the instructions traced by the operator and the load map to
determine the modules that may be involved in the loop.

2. If the cause of the loop is not apparent, examine the CP internal trace
table to determine the modules that may be involved in the loop.

3. Other information, such as:

PSW

General purpose registers

Control registers

Storage locations X'00' through X'100'

can be used to determine the condition that caused the loop.
Virtual Machine Disabled Loop

When a disabled loop in a virtual machine exists, the virtual machine
operator cannot communicate with the virtual machine’s operating system.
That means that signalling attention does not cause an interrupt.

Enter the CP console function mode.

1. Use the CP TRACE or CP PER commands to trace the entire loop.
Display general purpose and extended control registers using the CP
DISPLAY command.

2. Take a dump using the CP DUMP or CP VMDUMP command. The
IPCS component of VM/SP may be used to process the file created by
the VMDUMP command. For details, see Chapter 7, “Debugging Using
IPCS” on page 197.

3. Examine the source code.

Use the information just gathered, along with listings, to try to find the
entry into the loop.
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If the operating system in the virtual machine itself manages virtual
storage, it is usually better to use that operating system’s dump program.
CP does not retrieve pages that exist only on the virtual machine’s paging
device.

Virtual Machine Enabled Loop

Wait

CP Disabled Wait

28 VM Diagnosis Guide

The virtual machine operator should perform the following sequence when
trying to find the cause of an enabled loop:

1. Use the CP TRACE or CP PER commands to trace the entire loop.
Display the PSW and the general purpose registers.

2. If your virtual machine has the Extended Control (EC) mode and the
EC option, also display the control registers.

3. Use the CP DUMP or CP VMDUMP command to dump your virtual
storage. The IPCS component of VM/SP may be used to process the file
created by the VMDUMP command. For details, see
Chapter 7, “Debugging Using IPCS” on page 197.

4. Consult the source code to search for the faulty instructions, examining
previously executed modules if necessary. Begin by scanning for
instructions that set the condition code or branch on it.

5. If the manner of loop entry is still undetermined, assume that a wild
branch has occurred and begin a search for its origin.

No processing occurs in the virtual machine when it is in a wait state.
When the wait state is an enabled one, an I/O interrupt causes processing
to resume. Likewise, when CP is in a wait state, its processing ceases.

A disabled wait state usually results from a hardware malfunction. During
the Initial Program Load (IPL) process, normally correctable hardware
errors may cause a wait state because the operating system error recovery
procedures are not accessible at this point. These conditions are recorded
in the current PSW.

CP may be in an enabled wait state with channel 0 disabled when it is
trying to acquire more free storage. Examine EC register 2 to see whether
or not the multiplexer channel is disabled. A severe machine check could
also cause a CP disabled wait state.

The following three types of severe machine checks can cause CP to
terminate or cause a CP disabled wait state:

o Unrecoverable machine check in CP
o Machine check that cannot be diagnosed
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e Timing facilities damage.

A machine check error cannot be diagnosed if either the machine check old
PSW or the machine check interrupt code is invalid. These severe machine
checks cause CP to terminate.

If a severe machine check or channel check caused a CP disabled wait
state, one of the following messages appears:

DMKCCH603W CHANNEL ERROR
DMKMCH612W MACHINE CHECK; TIMING FACILITIES DAMAGE
DMKMCT612W MACHINE CHECK; TIMING FACILITIES DAMAGE

If an unrecoverable machine check occurs in CP, a message:

DMKMCH610W MACHINE CHECK; SUPERVISOR DAMAGE cpuid

-- Or --

DMKMCT610W MACHINE CHECK; SUPERVISOR DAMAGE cpuid

appears on the processor console. CP is terminated and enters wait state
001 or wait state 013.

If the machine check handler cannot diagnose a certain machine check, the
integrity of the system is questionable. A message:

DMKMCH611W MACHINE CHECK; SYSTEM INTEGRITY LOST cpuid

- or -

DMKMCT611W MACHINE CHECK; SYSTEM INTEGRITY LOST cpuid

appears on the processor console. CP is terminated and enters wait state
001 or wait state 013.

Hardware errors are probably the cause of these severe machine checks.
The system operator should run the CPEREP program and save the output
for the installation hardware maintenance personnel.

If the generated system cannot run on the real machine because of
insufficient storage, CP enters the disabled wait state with code X'00D" in
the PSW. The insufficient storage condition occurs if:

e The generated system is larger than the real machine size

-- Qr --

e A hardware malfunction occurs which reduces the available amount of
real storage to less than that required by the generated system.
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CP Enabled Wait
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The message:

DMKOPE955W INSUFFICIENT STORAGE FOR VM/SP
appears on the processor console.

If CP cannot continue because consecutive hardware errors are occurring
on one or more VM/SP or VM/SP HPO paging devices, a message:

DMKPAG415E CONTINUOUS PAGING ERRORS FROM DASD rdev

-- or for VM/SP HPO only -

DMKMCH635I MACHINE CHECK; PAGING STORAGE CONTROL FAILURE nn

appears on the processor console and CP enters the disabled wait state with
code X'00F' in the PSW.

If more than one paging device is available, disable the device on which the
hardware errors are occurring and IPL the system again. If CP is
encountering hardware errors on its only paging device, move the paging
volume to another physical device and IPL again.

Note: This error condition may occur if the CP paging volume was not
properly formatted.

The following procedure should be followed by the processor operator to
record the needed information:

1. Using the alter/display mode of the processor console, display the real
PSW and CSW. Also, display the general purpose registers and the
control registers.

2. Force a CP system restart to get a system abend dump.
3. IPL the system.

Examine this information and try to find what caused the wait. If you
cannot find the cause, try to reconstruct the situation that existed just
before the wait state was entered.

If you determine that CP is in an enabled wait state, but that no I/O
interrupts are occurring, there may be an error in the CP routine or CP
may be failing to get an interrupt from a hardware device. Force a CP
system restart at the operator’s console to cause an abend dump to be
taken. Use the abend dump to determine the cause of the enabled (and
noninterrupted) wait state. After the dump is taken, IPL the system.

Using the dump, examine the VMBLOK for each user and the real device,

channel, and control unit blocks. If each user is waiting because of a
request for storage and no more storage is available, there is an error in
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CP. There may be looping in a routine that requests storage. Refer to
“Reading CP Abend Dumps” on page 76 for specific information on how to
analyze a CP dump.

Virtual Machine Disabled Wait

CP does not allow the virtual machine to enter a disabled wait state or
certain interrupt loops. Instead, CP notifies the virtual machine operator
of the condition with one of the following messages:

DMKDSP450W CP entered; disabled wait PSW psw
DMKDSP452W CP entered; external interrupt loop
DMKPRG453W CP ENTERED; PROGRAM INTERRUPT LOOP

and enters the console function mode. Use the CP commands to display the
following information on the terminal:

PSW

CSW

General purpose registers
Control registers.

Then use the CP DUMP or VMDUMP command to take a dump. The IPCS
component of VM/SP may be used to process the file created by the
VMDUMP command. For details, see Chapter 7, “Debugging Using IPCS”
on page 197.

If you cannot find the cause of the wait or loop from the information just
gathered, try to reproduce the problem, this time tracing the processing via
the CP TRACE or CP PER commands.

If CMS is running in the virtual machine, the CMS debugging facilities
may also be used to display information, take a dump, or trace the
processing. The CMS SVCTRACE, CP TRACE, and CP PER commands
record different information.

Virtual Machine Enabled Wait

If the virtual machine is in an enabled wait state, try to find out why no I/O
or external interrupts have occurred to allow processing to resume.

CP treats one case of an enabled wait in a virtual machine the same as a
disabled wait. If the virtual machine does not have the “real timer” option,
CP issues the message:

DMKDSP450W CP entered; disabled wait PSW psw

Since the virtual timer is not decreased while the virtual machine is in a

wait state, it cannot cause the external interrupt. A “real timer” runs in

both the problem state and wait state and can cause an external interrupt
which allows processing to resume. The clock comparator can also cause
an external interrupt.
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Summary of VM Debugging Tools

Figure 7 summarizes the VM commands that are useful for interactively
debugging a problem that currently exists. The commands are classified by
the function they perform. See Chapter 7, “Debugging Using IPCS” on
page 197 and Appendix A, “Using DUMPSCAN Subcommands” on

page 259 for information on interactive dump handling. |

Function Comments Commands
Stop Set the address stop ADSTOP hexloc ‘
execution before the program |
at a reaches the specified PER Instruct Range single-addr
specified address. For CP,
location ADSTOP allows 1 active

address stop; PER

allows multiple address

stops.
Resume Resume execution BEGIN
execution, | where program was

.\ | interrupted
.| Continue execution at a | BEGIN hexloc
\| specific location ‘

Dump data |Dump the contents of

specific storage locations

) DUMP hexlocl {- } hexloc?2
Lhexlocl : END
{.} bytecount]
END
[*dumpid]

Dump VMDUMP provides the
data

same information that VMDUMP {hexlocl } { —} { hexloc2
DUMP provides but in a 0 : END
different format; The
format is also

compatible with VM/SP {.3 ‘ gﬁgecount]

IPCS. ==
T0 *
TO userid |
SYSTEM ‘

[FORMAT vmtype]
[DSss]

[*dumpid] |

Figure 7 (Part 1 of 8). Summary of VM Debugging Tools
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Function Comments Commands
Display Display contents of I
virtual storage locations in DISPLAY  hexlocl {- } [hexloc2
data hexadecimal. : END
{.} [bytecount
| END
L
Display contents of [
storage locations (in DISPLAY Thexlocl {— } [hexloc2
hexadecimal and : | END
EBCDIC)
{.3 'bytecount]
L | END
Display storage key of r )
specific storage DISPLAY Khexlocl {— } hexloc?2 1
locations in : | END
hexadecimal
{.3 'bytecount]
i | END
Display general purpose A y
registers DISPLAY Gregl {— 'regZ
: | END
{.} 'regcount]
|l END
Display floating point .
registers DISPLAY Yregl {- reg2
: END
{.3 regcount
END
Display control -
registers DISPLAY Xregl - [reg2
: lEND
{.} [regcount
|END
Display contents of DISPLAY PSW
current virtual PSW in
hexadecimal format

Figure 7 (Part 2 of 8). Summary of VM Debugging Tools
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Function

Comments

Commands

Display contents of
CAW

DISPLAY

CAW

Display contents of
CSW

DISPLAY

csw

Display contents of
Paging Storage (VM/SP
HPO only).

DDR

Display contents of
vector register (VM/SP
HPO only).

{o}

Display

L

,elementl

[Q
vregl

{1}

{.3

- vreg2
{ :} END

]

{.3 [Vre