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DOS/VS Serviceability Aids and Debugging Procedures

THIS MANUAL . ..

.. .is intended to guide System/370 operators and programmers using DOS/VS in
determining and isolating the cause of a system malfunction.

METHOD OF PRESENTATION

Serviceability aids and how to use them are described in this manual through
extensive use of diagrams and examples. This enables fast retrieval of information
and largely avoids the need to use other publications in order to analyze the dumps
and printouts discussed.

Contents and addresses shown in the illustrations are subject to change and are
shown only as an aid to offline debugging of DOS/VS release 29.1BM will not be -
responsible for any system malfunction resulting from a change made by the

user of any contents or addresses of the tables and blocks described.

SUBJECTS COVERED

There are four major sections;

SECTION 1: Introduction, introduces the serviceability aids detailed in Section 2,
and the debugging procedures described in Sections 3 and 4.

SECTION 2: Serviceability Aids, describes in detail the serviceability aids,
showing in flowchart form how to use them, and recommending when to use them.
Examples show how to analyze dumps and printouts in conjunction with the
debugging procedures of Section 3 and 4.

SECTION 3: Debugging for Operators, consists of flowcharts that help the
operator to isolate the cause of a system malfunction. The operator is instructed
when to use the procedures of Section 2 to ensure that information is gathered
from the system.

SECTION 4: Debugging for programmers, this section is divided into two parts:

Part 1 consists of checklists in flowchart form that recommend the method of
analysis and choice of serviceability aids best suited to isolate the cause of a given
type of system malfunction. An indication is made on the flowcharts when it is
considered necessary to inform your IBM customer engineer when it is not
possible to isolate the cause of an error. System information to be saved for the
IBM CE is also listed at these points in the flowcharts.

Part 2 is a general description of the DOS/VS supervisor/problem program interface
tables, information blocks and save areas. It shows how to locate these areas in a
dump, and how to analyze the data during offline program debugging. Debugging
aids for high level languages are described in publications dealing with the specific
language.

PREREQUISITE KNOWLEDGE

Operators using this manual must be familiar with the following IBM publications:

DOS/VS Operating Procedures GC33 — 5378
DOS/VS Messages GC33 - 5379
Programmers using Section 4 must be familiar with the following IBM publications:
IBM System/370 Principles of Operation GA22 — 7000
DOS/VS System Management Guide GC33 — 5371

Other IBM publications referenced in this manual are listed in the bibliography at
the back.

PREFACE

ii
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SYMBOLS
USED

Start or finish

Decision to determine which alternative
path to follow

Exit to, or entry from another
part of the flowchart on the same page

Process or action

Entry to, or exit from a flowchart to link
with a flowchart on another page

Select Press Enter GO .

device(s) or END or and press Qfmtélitclsle

to be traced only END key

Console printer keyboard:
operator input, or message
output

Magnetic tape

Card file

Disk drive or pack

Serviceability Aids. v
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SYMBOLS

USED
—_— ——

—~——
— S .
—

Filename DTFxx ==

OPEN I?ilename
Program =

—— o
O~ -

~< CLOSE Filename

*—

Line printer
output

Data areas on
disk packs

. Byte address 0" =
Virtual storage LOW ADDRESS STORAGE

SUPERVISOR

PROGRAM A

PROGRAM B

> PARTITIONS

PROGRAM C

PROGRAM D
HIGH ADDRESS STORAGE

Byte address » S

16 million
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HOW TO USE
THIS MANUAL
READ SECTION 1 and
NEW READERS FAMILIARIZE YOURSELF WITH
the information contained in
A summary of the organization SECT!ON 2and 4 A
and contents of this manual is as preparation for debugging
given in the Preface.
SYSTEM MALFUNCTION
When
detected
ERROR ERROR observed ERROR detected
during WHILE job (program) IN RESULT of job (program)
IPL RUNNING AFTER RUNNING
Turn to Turn to Turn to
Chart 01, Section 3 Chart 02 Section 3 Chart 01, Section 4
Debugging for Debugging for Debugging for the
the Operator. the Operator. Programmer.

vii
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ABBREVIATIONS AB
ACB
ADDR
AMS
AP
AR
AsClII
BC
BBOX
BG
BIN
BSC
BTAM
CAW
cc
ccB
CCH
cD

*CE, SE, IBM CE/SE is the CE

IBM representative CHANQ
CNT

CoBOL
COMREG
cPU
CR

CR
CRT
CSECT
csw
CUA
cuu
cyL
DASD
DAT
DEC
pocC
DTF
DIB
EBCDIC
EC
ECB
ECC
ECSW
EFL
EOB
EOD
EOF
EOJ
EREP
ERP
ERPIB
EVA
EXT
FAVP
FCB
FG
FICL
F/L
FLPTR
FOCL
FORTRAN
FP
GPR or GR
GSVC
HD
HEX
HIO

viii Serviceability Aids.

Abnormal Termination

Access Method Control Block
Address

Access Method Services
Asynchronous Processing

Attention Routine

American National Code for Information Interchange
Basic Control

Boundary Box

Background Partition

Binary

Binary Synchronous Communication
Basic Telecommunication Access Method
Channel Address Word

Chain Command

Command Control Block

Channel Check Handler

Chain Data

Customer Engineer*

Channel Queue

Count

Common Business Oriented Language
Communication Region

Central Processing Unit

Combined Recording

Control Register

Cathode Ray Tube

Control Section

Channel Status Word

Area Station Address

Channel and Device Unit Number
Cylinder (Disk Extent)

Direct Access Storage Device
Dynamic Address Translation
Decimal

Display Operators Console

Define the File

Disk Information Block

Extended Binary-Coded-Decimal Interchange Code
Extended Control

Event Control Block

Error Checking and Correction
Extended Channel Status Word

Error Frequency Limit

End of Block (Press End/Enter)

End of Day (End of Shift/System Switch Off)
End of File

End of Job

Environmental Recording, Editing and Printing
Error Recovery Procedure

Error Recovery Program Interface Bytes
Error Volume Analysis

External

First Available Pointer

Forms Control Buffer

Foreground Partition

First in Class List

Fetch/Load

Free List Pointer

First on Channel List

Formula Translation

Floating Point

General Purpose Register

Generalized Supervisor Call

Head (Disk Extent)

Hexadecimal

Halt 1/O
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HIR Hardware Instruction Retry

ICA Integrated Communications Adapter
1D Identifier

IDAL Indirect Data Address List

IiLC Instruction Length Code

{MPL Initial Micro-Program Load

INT Interrupt

INTVN Intervention

INVAL Invalid

1/0 Input/Output

10CS Input/Output Control System

IPL Initial Program Load

IR individual Recording

IT Interval Timer

JAL Job Accounting Interface

JCC Job Control Command

JCL Job Control Language

JCS Job Control Statement

JIB Job Information Block

K 1024 Bytes (Dec)

KBD Keyboard

LDL Local Directory List

LIK Logical Transient Owner ldentification Key
LIOCS Logical Input/Output Control System
LMT Line Mode Table

LOC Location :

LTA Logical Transient Area

LTK Logical Transient Key

LuB LLogical Unit Block

MCAR Machine Check Analysis and Recovery
MCI Machine Check Interrupt

MCK Machine Check

VDR Miscellaneous Data Record

MFCM Muitifunction Card Machine

MICR Magnetic Ink Character Reader
MPS Multiprogramming System

MPX Multiplexer

MSG Message

NICL Number in Class List

NSD Non Sequential Disk

ocC Operator Communication

OCR Optical Character Reader

oD Output Device

OLTEP Online Test Executive Program
OLTS Online Test System

PART Partition

PC Program Check

PCI Program Controlled Interrupt

PCIL Private Core Image Library

PD Problem Determination

PDAID Problem Determination Aid

PDS Page Data Set

PER Program Event Recording

PF Page Frame

PFT Page Frame Table

PFTX Page Frame Table Extension

PG Page

PGM Program

PHO Page Fault Handling Overlap

PiB Program Information Block

PIB2 Program information Block Extension ;
PIK Partition Identification Key

PIOCS Physical Input/Output Control System
PMGR Page Manager

POWER Priority Output Writers, Execution Processors, and Readers
POWER RJE Power Remote Job Entry

PP Page Pool

PPBEG Start of Problem Program Area

ABBREVIATIONS
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ABBREVIATIONS

*CE, SE, IBM CE/SE is the
IBM representative

PRT
PSLD
PSW
PT
PTA
PTF
PTR
PUB
QTAM
RAS
RDE
REQID
REQD
RF
RID
RLD
RMS
RMSR
RPG
RPS
RTN
SAB
scp
scu
SDAID
sDL
SE
SEREP
sio
SLD
sLl
SPVR
SRI
STAB
STMT
SVA
svc
SYSCOM
SYSREC
SYSRES
SYSVIS
TCB
TES
TIB
Tic
TIK
TKREQID
TOD
TP
TPER
TXT
ucs
UCSB/UCB
uPsI
VDU
VSAM
Vs
vTOoC
WTM
X ¢
YR

Partition

Private second level directory
Program Status Word

Page Table

Physical Transient Area
Program Temporary Fix
Pointer

Physical Unit Block

Queued Telecommunication Access Method
Reliability, Availability, and Serviceability
Reliability Data Extractor

1/0 Requestor Partition or System Task Identity
Required

Recorder File

Routine Identifier

Relocation Dictionary
Recovery Management Support
Recovery Management Support Recorder
Report Program Generator
Rotational Position Sensing
Routine

Seek Address Block

System Controi Program
Secondary Control Unit
System Debugging Aid

System Directory List

System Engineer*
Stand-Alone EREP

Start 1/O

Second Level Directory
Suppress Length Indication
Supervisor

System Recovery Incident
Segment Table

Statement

Shared Virtual Area
Supervisor Call

System Communication Region
System Recorder File

System Residence Unit

Page Data Set

Translation Control Block
Tape Error Statistics

Task Information Block
Transfer in Channel

Task Interrupt Key

/0. Requestor’s Task ldentity
Time of Day

Teleprocessing

Teleprocessing Error Record
Text

Universal Character Set
Universal Character Set Buffer
User Program Switch Indicator
Virtual Display Unit

Virtual Storage Access Method
Virtual Storage

Volume Table of Contents
Write Tape Mark

Hexadecimal Value

Year

TN

L
S
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Serviceability Aids and Debugging Procedures
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Serviceability aids are “tools” offered by IBM and are designed to gather system
information whenever a malfunction occurs on a System/370.

A malfunction can be caused by a programming error or by a hardware failure,

Some of the serviceability aids that gather system information when
programming errors occur are:

®  DUMPS of specified real and virtual address areas

® DUMPS or DISPLAYS of general registers,
control registers,
floating point registers, and
program status words

e FORMATTED PRINTOUT of the DOS/VS supervisor tables and
information blocks

®  The ability to ALTER any register or any area of virtual storage
® Problem determination aids, PDAIDS (event tracing routines)

®  System debugging aids, SDAIDS (program event recording and
tracing routines)

e Disk and tape LABEL INFORMATION display programs

e  LISTIO and MAP commands (aids that list devices used per partition,
and that map virtual storage organization during system operation)

e Commands that allow information contained on disk files using VSAM
(Virtual Storage Access Method) to be printed, listed, or verified

®  Programs that display libraries and allow them to be edited and
maintained

®  Error messages issued by the system that inform the operator about
the nature of an error.
The serviceability aids that detect hardware failures and produce formatted output
concerning this failure are:
® RMS — Recovery Management Support
® EREP — Environmental Recording, Editing, and Printing
®  OLTEP — Online Test Executive Program
®  SEREP — Stand-alone EREP ”
e  Micro-program diagnostic aids, (Models 115, 125, and 158)

In addition to the above aids, the Models 115 and 125 are provided with a micro-
program recording facility that records certain types of hardware errors on
DISKETTE. The errors recorded on DISKETTE can be displayed and analyzed

by the IBM CE using the Maintenance Program Selection and Log Analysis displays.

A similar facility is provided on the Model 158 in the form of displays obtained
by the use of the Service function.

A reference chart at the front of Section 2 lists the IBM serviceability aids, which
are described in detail in that section.

Serviceability aids offered by IBM that are designed to gather system information
specifically for use with high-level languages (RPG II, PL/I, American National
Standard COBOL, and FORTRAN) are not described in this manual. Details about
these aids are found in the corresponding manuals for the processor being used.

Serviceability Aids

Introduction.
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What is Debugging?

1.4

Introduction.

Debugging is a procedure that is followed to isolate an error (sometimes referred
to as a bug) that prevents programs from being correctly executed by a computer
system.

Debugging requires the coordinated efforts of operators and programmers, and is
divided into two distinct actions:

®  Hands-on debugging

®  (Offline debugging.

Hands-on debugging entails the examination of available symptoms and
indications and the saving of information by the operator when a system
malfunction occurs.

Offline debugging requires the analysis and the isolation of an error by the
programmer, using data gathered during hands-on debugging.

IBM has provided special programs, commands, and procedures called service-

ability aids, or tools, to help in gathering information about a system malfunction.

These aids can be initialized by the operator and are of special interest when an
error is obscure.

The two debugging actions (hands-on and offline) can be divided into the
following four phases as shown in figure 1.1:

1.  Determine the type of malfunction,

2. Gather information.

3.  Analyze the information.

4.  Use aids for further error isolation if required.



OPERATORS

Phase 1
Recognize the error type:

Unintended loop
Wait state
Incorrect output
Program checks
/O device errors

What is Debugging?

Program logic

Job control!

Phase 2

Gather information:

Messages from SYSLOG
Line printer output
Dumps

A MAP of virtual storage
A LISTIO of 1/0 device
assignments

Low address storage
System activity
Indicator lamps

EREP or SEREP output
Models 115/125 Log
analysis displays

Model 158 display frames
Loop traces ‘

Error messages

and Dumps

w Figure 1-1. The fomj phases of debugging

\

PROGRAMMERS

Phase 3
Isolate the error:

Error messages

JCL errors

Incorrect macros
Linkage editor errors
Source code errors
Loop traces

1/0 data file errors
Fiowcharting errors

Phase 4

Further error isolation:

Trace routines

Operator’s console
Supervisor communication
macros

Library and Service programs

Introduction
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System Malfunctions

Generally speaking, a system malfunction is said to have occurred whenever a

program did not do what it was expected to do. A system malfunction can be

due to one or more of the following:

®  An operator error or job set (JCL)

®  Anerror in the program logic, a coding error, or @
the misuse of instructions ‘

® A hardware failure

®  An unusual circumstance during program execution.

Because of the many circumstances in which errors may occur, system malfunctions
manifest themselves in different ways.

The physical size of a given system, its environment, and the type of programs used
also play a part in how a particular error affects system operation.

During single-partition batch jobs (BJ)

In this type of environment, the easiest way to recover from an error is to cancel
the job and begin it again from the IPL procedure. However, to deal with a
program that has been operating successfully for several hours prior to the error,
alternative methods must be used.

Also in this type of environment, operators “get to know” the programs and can
recognize when the programs do not appear to be performing the same as before.
Hands-on debugging can be performed without interfering with the execution

of other jobs.

Multiprogramming environment (MPS)

To cancel, re-IPL, and restart jobs after a malfunction in this type of environment

would delay both production and debugging procedures. Hands-on debugging is ‘
more difficult than with BJ, and the method used to gather information must be @
carefully chosen. It is also impossible to “get to know,” by repeated use of the

same programs, exactly what each job should be doing at any given time, and so it

is more difficult to recognize a system malfunction.

Teleprocessing (TP)

Since teleprocessing is normally executed on multi-programming systems, the
same problems are met as those described under MPS. Additionally, the
cancellation of jobs is more difficult. The difficulty increases in proportion to the
number of terminals online, and the number of active partitions, when the mal-
function occurred. Hands-on debugging cannot be attempted without informing
and affecting all the terminals.

During program testing

Although systems may not be large or complex in this type of environment, it is
less likely that the operator will know the programs. In this environment, the
testing of new programs and the simulation of space flights, aircraft structures,
traffic controls systems, etc., are carried out daily, with unpredictable results in
most cases. Hands-on debugging can be done only by the programmer. Even
recognizing a system malfunction is in itself difficult. Gathering the right
information is of paramount importance, to enable the programmer to debug
offline.

The previous paragraphs indicate that when a system malfunction occurs, the
operator must be able to recognize it as such, decide on whether or not to use

1.6 Introduction



System Malfunctions

hands-on debugging to make a possible recovery, and decide on the best method of
gathering information that will help the programmer.

A description follows of the main types of system malfunctions, how to recognize
them, and how to treat them.

Introduction 1.7



Type of Malfunctions
LOOPS Definition

A loop in a program is the repetitive execution of a sequence of CPU (central

processing unit) instructions. @
If the number of instructions in the loop is small, the loop is referred to as being

small, short, or tight. When a loop consists of many instructions, which may also

include input/output operations, the loop is often referred to as long.

Types of loops

A part of a program may be repeated a number of times, thus creating a programmed
loop. A programmed loop is often referred to as a processing loop. Sometimes a
program error causes the CPU to repeat part of a program endlessly. Such a loop is
never intended and requires debugging procedures to isolate the error.

Recognizing a loop
One or more of the following may indicate that a job/program is in an unintended
loop:

® A steady glow of lights on the system Models 115, 125, and 158, control
panel with the SYS indicator on, or for the System/370 one address will appear
to remain displayed on the video display unit. (This depends on whether the
loop is long or short.)

® A rhythmic pattern in the lights on the system control panel, or for the
Models 115, 125, and 158, the word WAIT may flicker on the video display
unit.

® A pointless recurrence of I/O (input/output) activity.

e
® A job (program) that does not change status for a long time (for example, an O
absence of I/0 activity).

A note to the operator: When a loop is recognized, the operator must first try to
establish whether the loop is unintended or has been programmed, before beginning
with hands-on debugging.

If the programmer has not warned the operator about a programmed loop, or given
a time estimate for the program, it will be very difficult to differentiate between
an unintended loop and a programmed loop.

Even when time estimates are given, job or program time may increase because of
any one or more of the following:

®  Priority of the partition in which the job is running (multiprogramming
system)

®  CPU retry and error logging routines
®  The use of slower speed input/output units than those for which the job was

originally planned.

Causes of an unintended loop

® A coding or logic error in the program may cause an unintended loop.

®  The operator may have set the job up incorrectly, thus causing the program
to loop at some stage during execution.

An input/output device malfunction. "
A JCL (job control language) error. \ W

1.8 Introduction



Operator action

If the operator is not sure whether the loop is unintended, the programmer must
be contacted before any debugging procedures can begin. If this is not possible,
the only action the operator can take is to let the job run on for a time, depending
on system commitments, and to make notes of any further system activity. If the
loop is programmed, no time would have been lost by allowing it to run on. In
multiprogramming environments a loop in one partition will affect the run times
of programs in other partitions.

Flowcharts in Section 3 will help the operator in gathering information at the
time the error occurs, and Section 4 provides a guide for programmers in how to
analyze this information.

Types of Malfunctions
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WAIT STATES

1.10

Introduction

Definition

There are occasions when an error in the program or the machine causes the
system to stop. This means that no I/O activity is occurring and no instructions
are being executed.

In this state the hardware circuitry turns on the WAIT indicator, or on the
System/370 Models 115, 125, and 158, displays the word WAIT on the video
display unit, and the system is said to be in a wait state.

Types of wait states

The impact of a wait state on system operation depends on the cause of the wait
and the operator action required to recover from it. The following terminology
is used for describing a wait state: '

®  Hard wait
e  Soft wait
o Normal wait

Essentially, the difference between the first two waits is that the system
recovery from a hard wait is impossible without executing a system IPL, whereas
recovery from a soft wait may be accomplished without impairing program or
system operation. The operator can easily determine the type of wait state by
pressing the REQUEST key. If the wait is soft the following message may be
issued:

AR 1160A READY FOR COMMUNICATIONS

When the system is waiting for operator response to a message printed on the
console printer or for an 1/0O device to be made ready by operator action,
the wait state is sometimes referred to as normal.

Recognizing a Wait State

Any of the following observations confirm that the System is in a wait state:

®  WAIT indicator remains on, or for a System/370 Models 115, 125, and 158,
the word WAIT remains displayed on the video display unit.

SYS indicator remains off (See Figure 1-2).

No I/0O device activity occurs.

One or more SYSTEM CHECK indicators are on.

A HARD MACHINE CHECK message is printed on the console printer.

A HARD WAIT coded message in general register 11 (X‘B’).
A HARD WAIT coded message in bytes 0-3 of low address storage.
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Causes of a soft wait WAIT STATES

A soft wait may be the result of an I/O operation performed on a malfunctioning
device that is unable to complete an operation.

A system waiting for a magnetic tape unit to rewind a tape reel or for a disk unit
to finish a seek before continuing a program, is in a temporary soft wait.

Recovery from a soft wait

If the system is in a soft wait, it is waiting for an interrupt to signal the completion
of an event. Although the expected interrupt may be from the timer or external
interrupt key, a missing ‘“device-end” caused by hardware is the most frequent
cause. The operator can make each device not-ready, then ready, to generate a
device-end interrupt from each device. The system light flashes briefly as the
supervisor examines and discards interrupts for which it was not waiting. The
interrupt from the device for which the system is waiting causes normal processing
to continue, (The occurrence should be brought to the attention of the customer
engineer as a possible hardware failure.)

It may be possible to isolate the cause of the wait and take alternative action, such
as using a different I/O device.

Recovery from a wait state becomes more important on large online multi-
programming systems where to cancel programs or to re-IPL may be disastrous.

Causes of a hard wait

Hard waits can be caused by machine failure and programming errors. Possible
programming errors that cause hard waits are:

®  Supervisors errors as the result of a program check while in the supervisor
state
®  Coding errors in transient routines

e Incorrect use of transient routines.

Operator action

If the hard wait has been caused by a hard machine check shown by a message on
SYSLOG and/or a coded message in bytes 0-3 of low address storage (see note),
the operator must gather information from the system to help the IBM customer
engineer locate the error.

If, however, there is no indication that the wait has been caused by a hard
machine check, some information as to the cause of the wait can be obtained
before retrying the job or starting a new one.

In any case certain initial checks must be made on the setup procedures for the
job, the input media in use, and I/O devices in use.

Flowcharts in Section 3 will help operators in carrying out initial system checks
and in gathering data about the wait state, and Section 4 provides a guide for
programmers in how to analyze the data.

Note: For the Models 115 and 125 that are not supporting MCAR/CCH, a coded
message is placed in GR11. A complete list of coded messages is given in Section 2.

Introduction
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INDICATORS FOR
LOOPS AND
WAIT STATES

1.12

The SYS, MAN, and WAIT indicators show the CPU and
1/O operating states as follows:

Model dependent
control console
layout

SYS MAN WAIT

INDICATOR FUNCTION
SYS * The SYSTEM indicator is on when CPU operations are
in progress and either use meter is running.
The MANUAL indicator is on when the CPU clock is
MAN * stopped or the system is in a stop state. All pending
interrupts are handled. Manual store/display operations
are possible only when the MANUAL indicator is on.
The WAIT indicator is on when the system is in a wait state
(CPU clock running but no instruction processing taking
WAIT * place). If the wait is a soft wait state and an interrupt
occurs, the CPU is taken out of wait state and processing
started under control of the program being executed.
* These indicators do not exist on System/370 Models 115, l/“w(
125, and 158. Instead the corresponding words are displayed W g

on the display unit.

CPU State

1/0 State

O O ®) Abnormal condition  Abnormal condition
I (@) O o Wait Not working IWI WAIT STATE
o e (@) Stopped Not working
(o | @ Stopped/Wait Not working
I ) O O Running Undetermined W Loor
o 0] @ Wait Working
| o o ® Running Working ’Wl LOOP (with 1/0 activity).
Stopped/Wait Working
Legend
O -off @®-On

Figure 1-2. System indicators.
Aids for recognizing a loop or a wait state.
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Definition INCORRECT
OUTPUT

Incorrect output can range from incorrect line spacing on the printed output
from a line printer to incorrect results of calculation written on a disk file.

Recognizing incorrect output

Incorrect output may be detected by:

1. Operator

®  Invalid messages on console printer(s)

®  Unidentified data line printer(s)

®  Duplication of data display unit(s)

®  [Lack of activity on I/O devices assigned as output units
.

Either more or less I/O activity than expected.

2. Programmer

If the execution of a program has been apparently successful, incorrect results

will not be detected until the data is used at some future time.

Incorrect output can be categorized as:

®  Missing records

®  Duplicate records

® Invalid data that has sequence errors, incorrect values, format errors, or
meaningless information.

Causes of incorrect output

As well as errors in the program logic, mistakes in setting up the system for the
program will cause errors in the output. For example, use of incorrect data for
input files, mistakes in device assignments, and incorrect job control statements and
commands in the job stream will cause unexpected output.

Operator action

If the programmer cannot be contacted, the operator must save the output (what-
ever it is) or make a note of system activity before cancelling the job, or both.

The work files and input data should be given to the programmer together with
any dumps executed. It may also be necessary to re-submit the job and trace the
logic flow by using the SDAID BR and/or IF trace.

Flowcharts in Section 3 and 4 indicate the serviceability aid to use for isolating the
cause of this type of system malfunction.
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INTERMITTENT Definition
ERRORS

An error which occurs once and then seems not to recur for some time, is said

to be intermittent. The frequency of the error may be a fraction of a second in @
the case of a high-speed computer like the System/370, or a week, a month, a year, ‘

or even longer. Intermittent errors can be caused by hardware failures or by

programming errors.

Hardware failures

IBM provides serviceability aids that record and analyze hardware failures and
attempt to recover from them. The routines that perform these functions are
collectively termed RMS (Recovery Management Support). If online recovery is
impossible, the system may be placed in a hard wait state. A message is issued to
the system operator to run either the SEREP or EREP program. The output
obtained from either of these programs is a listing of the statistical data accumu-
lated up to and including the time of the error. This information serves not only as
an aid in diagnosing machine errors, but also helps IBM customer engineers to
increase the Reliability, Availability, and Serviceability (RAS) of the system.

RMS does not affect system operation, except for the time required to record the
failure and issue an informatory message on SYSLOG.

®  Note: By use of the MODE command the recording and printing of soft
machine checks can be suppressed. (This is not applicable to the
Models 115 and 125).

If the retry of an error is not successful and the severity of the error prevents
system operation, the machine attempts to issue the message

OT11W HARD WAIT CODE = X (where X is an alpha character A thru I)
and the system is placed in a hard wait state. Diagnosing this condition is described

in Sections 2 and 3.

On the System/370 Models 115 and 125 statistical data about the hardware is @
recorded on the DISKETTE by micro-program. The recorded data on the DISKETTE

can be displayed on the video display unit by selecting one of the LOG ANALYSIS

displays. This is described more fully in Section 2 — F in this manual. The

information displayed supplements the EREP/SEREP program output that may

also be required, depending on the type of 1/O units attached to the systems. If

a hard wait occurs with no message on the console printer, there may be a message

in “low address storage” that will indicate an operator action. Low address

storage and its meaning is fully discussed in Section 2.

Intermittent programming errors

After writing a program, it is in most cases quite impossible to test it under ail
combinations of circumstances that may occur during its use. Therefore,
programs may contain coding errors that become evident only under particular
circumstances, even after years of error-free use.

Since the error does not occur every time the program is executed, and the EREP
printout or Log Analysis display indicates no hardware failures, this type of
system malfunction is regarded as an intermittent software error.

Such an error can be caused by a combination of the following:

® A change in the input data (a new card deck)

®  Poor quality input media (cards, tape, data transmission)

®  An existing coding error in a routine that is not normally executed

® A change of routines called by the supervisor

®  The use of a new software routine

®  New operating procedures

®  Changes in the job control language. @
An error of this type is difficult to isolate, and requires the use of special

debugging techniques.
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Definition PROGRAM CHECK
INTERRUPT

There are three types of program check interrupts:

1. A page translation exception. This occurs when an instruction or data is not
in the real address area. A page from the page data set must be ‘paged in’ to
the real address area before the program can continue. This is not an error
condition.

2. Program check interrupt resulting from the use of the MC (monitor call)
instruction. This is not an error condition.

3. Program check interrupt resulting from incorrect specification or use of an
instruction or data by the problem program. This is an error condition, and is

always reported by a message issued on SYSLOG at the time of the program
check as shown below:

BG 0S03I PROGRAM CHECK INTERRUPTION — HEX LOCATION 0406EQ —
CONDITION CODE 3 — DATA EXCEPTION
0S00! JOB DEBUGEXS CANCELED

The program is automatically cancelled by the supervisor and depending on the
use of the job control statement / / OPTION DUMP, or the DUMP option being
supported by the supervisor, a dump of the supervisor and of the partition owning
the program is executed. This automatic program cancellation is termed abnormal
EOJ (end of job), or program abnormal end. The program check message gives

the location of the failing operation and the condition code. This gives the pro-
grammer a starting point for offline program debugging.

Causes of a program check

The most probable cause is improper specification or incorrect use of instructions
or data in the program.

Program checks occur most frequently during program testing, because of
incorrect coding or errors in the program logic.

Operator action
No action can be taken by the operator other than saving for the programmer the
console printer log sheet, the dump (if executed), job stream, and any input

data files used by the failing program. Flowcharts in Section 4 will help the
programmer to analyze the information and isolate the error.
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I/O DEVICE
MALFUNCTIONS

1.16

Introduction

A device malfunction either will be seen immediately as an incorrect physical

operation, or will cause the system to enter a wait state, loop, or produce

incorrect output as already discussed. Normally an error message will be

issued on SYSLOG. @

Examples of device malfunctions

Some obvious device malfunctions are:

®  Mechanical noises not normally present

®  Lamps either on or off which the operator recognizes as not normal conditions

® A lack of movement of input/output media which the operator knows to be
incorrect at the time

® “Tape Runaway,” a special type of error that occurs on magnetic tape drive unit
(A mounted tape winds forwards at a higher speed than normal.)

®  Incorrect “form skipping” on the line printer.

Operator action

If there is no obvious action that can be taken such as pressing the device STOP
and/or OFF buttons, consult the device component manual before informing
your IBM customer engineer (unless the nature of the malfunction constitutes

a danger to human lives and equipment).



Gathering Information

When a system malfunction is recognized it is important that the operator obtain
information from the system. The information helps the programmer and the IBM
customer engineer during offline program debugging. Whatever the system mal-
function, the operator must always save error messages issued on SYSLOG and/or
on SYSLST, and in some cases save the I/O media (card files).

The operator can obtain information by doing one or more of the following:

®  Issue the MAP command.

®  Make a note of system activity.

e  Display low address storage, the current PSW, the control registers and
general registers.

®  Execute a storage dump.

®  Take a trace of a loop.

®  On the Models 135, 145, 155-11, and 158, initiate the EREP or SEREP
.programs

®  On the Models 115 and 125 on the advice of the IBM CE use the Log
Analysis to display hardware errors recorded on the DISKETTE,
and on the Model 158 use the display frames.

Many factors must be considered when gathering information, and Section 3 and 4
cover this subject in detail.
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LOW ADDRESS This area of low real storage (as defined in the Introduction to DOS/VS) is one of
STORAGE- the important sources of system information used to aid offline program debugging.
The contents of the low address storage can be dumped (printed out) or displayed
by using job control commands or console aids. Details about the format and
contents of the low address storage are given in Section 2-E of this manual.
Figure 1-3 illustrates the location of low address storage in relation to other areas
in virtual storage.

Wait state messages

PSWs
CAW LOW ADDRESS STORAGE
csw
Timer
SUPERVISOR
PROGRAM A
PROGRAMB
PROGRAM C
Partitions
for user programs
PROGRAMD
PROGRAM E
HIGH ADDRESS STORAGE

Figure 1-3. Relative location of low address storage.
Low address storage contains information to aid offline debugging.
(Size relationships in this figure are purely illustrative.)

1.18 Introduction

O



Page of GC33-5 380-1,
revised June 30, 1974,
by TNL SN33-8780

A dump is a program or an operation that prints the image, in hexadecimal format,
of a selected area of virtual storage. This term is also used when an area of virtual
storage is recorded or stored on magnetic tape or on a disk pack

Figure 1-4 illustrates the various type of dumps offered by IBM. Section 2-A of
this manual describes how to execute the dump programs and operations, and
discusses the meaning of dump output that is useful during offline program

debugging.

A dump of the
real address area.
Stand-alone dump.

Real
address
area

Virtual
address
area

A dump of the
virtual address area.
SYSVIS dump.

/‘“

J

<

LOW ADDRESS STORAGE

SUPERVISOR

PROGRAM A

MUV
PROGRAM B

PROGRAM C

PROGRAM D

PROGRAM E

Figure 1-4. Storage dumps.

Various areas of storage can be dumped or displayed using the IBM dump

programs and console aids.

(The dividing point between real and virtual address areas depends on the size

of the hardware memory on your System/370).

Gathering Information

STORAGE
DUMPS

A dump or display of the
low address storage.
Attention routine commands
and operator’s console.

. A dump of a partition in the
real or virtual address area.
This is referred to as a
Partition dump or a System
dump and includes a dump of
the supervisor area.

System generation option,
job control statement, job
control command, and
éssembly macros.

A snap shot dump used to
display small parts of a

program at any selected

area.

Attention routine commands and

" assembly language macros,

2 A dump of the SVA
Partition dump or a System
dump includes a dump of
the SVA (or part of it) if

a program check occurs

‘ in the SVA.

Introduction

1.19



Gathering Information

LOOP TRACING

1.20 Introduction

Three methods of tracing or recording the path of a loop are provided on the

System/370:

1. By using the facilities provided by the operator’s console, the operator can
list the addresses of the instructions used by the loop.

2. By using the successful branch routine of the SDAIDS.

3. By using the instruction fetch trace of the SDAIDS.

All three methods are described in Section 2. The first method is useful to trace

small loops during hands-on debugging. However, the amount of time that may be

spent tracing a loop by this method depends on the answer to the following:

1. How important is it to system operation that the loop be fully traced?

2. How will the time spent tracing the loop affect system commitments?

Normally the operator is not in a position to answer these questions and if the

programmer or the DP manager is not available, he can only take a short trace.

The second and third methods can be used either during hands-on debugging, or
during re-runs of the program generating the loop.

A note to operators

Before tracing a loop by using any of the above methods, you must consider their
effects on time-dependent programs currently running in the system. Such
programs are, for example, those using magnetic ink character recognition or
teleprocessing equipment as input/output devices.

Guidelines on how to isolate an unintended loop and trace it are given in
flowcharts in Sections 2 and 3.

e
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RMS (Recovery Management Support) HARDWARE ERROR
RECORDING AND
The functions employed in recording a hardware error and recovering from it are RECOVERY

collectively termed RMS (Recovery Management Support). RMS was introduced
under “Hardware failures” in this Section. RMS software routines record hardware
failures on the system recorder file, located on SYSREC (SYSREC can be either
an area on SYSRES, or an individual disk pack.)

For the System/370 Models 115 and 125, errors in the CPU and natively attached
input/output devices (except tape units and teleprocessing terminals), are recorded
on the DISKETTE. Recording is performed by microprograms and is independent of
the RMS software routines.

Figure 1-5 contains an overview of RMS, which is a part of the total RAS
(Reliability, Availability, and Serviceability) concept. RMS uses a monitor and
several transient routines that check the severity of the error, record it (if possible),
and print informatory messages.

Using an IBM program called EREP (Environmental Recording, Editing, and
Printing) the data on the recorder file can be printed on a line printer. This data
is used to investigate the nature and cause of a system malfunction. For the
Models 115 and 125, information will be printed by EREP only if the system
supports RMS. (Refer to Section 2-F for details.)

If the severity of a hardware error is such that EREP can not be executed, the IBM-
supplied program SEREP must be executed. SEREP is a stand-alone version of
EREP that formats and prints the data held in the logout areas of real storage.

On the System/370 Models 115 and 125, the LOG ANALYSIS dfsplays hardware
statistical data recorded on the DISKETTE. This is additional to the EREP program
that can be executed after using the log analysis displays.

A similar facility is provided on the Model 158 in the form display frames obtained
by the use of the SERVICE function.

How to execute EREP and SEREP, and how to use the log analysis displays and
display frames feature is described in Section 2. The components of RMS are fully
described in Section 2-F.
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Hardware error

Automatic System Action
(depends on severity of error)

@ Saves data about the error
in registers

e Continues processing in a
degraded mode

o On Models 115/125/158
recording on DISKETTE

Y

For use by IBM
customer engineers
during scheduled
maintenance

Operator action

RECOVERY
Error detection, correction, and
recovery by hardware microprogram
Machine check interrupt 170 |
generated for CPU error, f/ Imct)er:]upt generated .
main storage and control or 1/0 channel and device
storage errors. errors.
Interrupts ‘
enabled
For System/370, Model 115/125
record error on DISKETTE and ’_
SYSREC. For Models 135, 145,
155-11, and 158, log error in
the LOGOUT areas of real storage. occurs
Automatic system action
- 1
Yes ® | Tries to record data about the
( Error severe ‘ error on the system recorder.
® Tries to print a message on
SYSLOG to inform operator
No
about the type of error.
® Places system in a hard wait.
RMS Re-analyze
Softhare < data about Automatic system action
Routines the error.
® | Records data about the error
on the system recorder file.
® Cancels the job in which
Recovery the error occurred.
possible ® Prints a message on SYSLOG
to inform the operator of
system action.
® Continues processing with
next job.
Autc_:matic system action
® | Records data about the
error on the system
recorder file,
® Prints a message on SYSLOG
to inform operator that a
hardware error has occurred.
e Continues normal processing.
Figure 1-5.  An overview of RMS.

This illustration shows the general connection

between the hardware and software components of the
hardware error recording and recovery functions. It

also shows the connection between RMS and the
EREP and LOG ANALYSIS programs.
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For System/370, Models 115 and
125, use the LOG ANALYSIS
feature to display hardware
statistical data and for Model 158
use the display frames

rl

Programmer action

1
Use EREP to print out
the data about hardware

errors recorded on the
system recorder file.

IBM customer engineer’s action

system,

Use the EREP printout to
find out more about the

Use EREP printouts to aid
in hardware error diagnosis|
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EREP (Environmental Recording, Editing, and Printing)

This program edits and prints information about hardware failures that are
recorded on the system recorder file (SYSREC).

There are several options of EREP that enable the operator to select SYSREC
records for editing and printing. These options are detailed in Section 2. By using
the EREP program output, the IBM customer engineer can recognize hardware
failures. During scheduled maintenance periods he can then perform preventive
maintenance on the parts of the system causing hardware failures.

Because the EREP program can be initiated by the operator, it is a useful aid for
gathering data about the condition of the hardware at any time during
system operation.

Some messages issued on SYSLOG tell the operator when to execute EREP.
For example:

0T11W HARD WAIT CODE =D
RUN EREP RECORDING SUCCESSFUL

Other occasions when EREP should be executed are indicated in DOS/VS
Messages.
For example:
O0TO5E ERROR ON RECORDER FILE — RUN EREP
Operator action:
Schedule the EREP program to display the information on SYSREC.

Either the operator action listed under the appropriate message will indicate
the EREP option to select, or your IBM customer engineer will advise you on the
option to select.

Flowcharts in Sections 3 and 4 also indicate when to execute EREP.

Gathering Information

HARDWARE ERROR
RECORDING AND
RECOVERY
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SEREP (Stand-alone EREP)

This is a stand-alone program that edits and prints hardware failure data either
stored in the logout area of real storage or, for the Model 158, recorded on the log
recording console file.

SEREP provides a means of printing system status information stored in the real
storage logout areas at the time of the machine malfunction. The SEREP
printout is analyzed by your IBM customer engineer.

For the Models 135, 145, and 155-11, SEREP is initiated using the standard IPL
procedure. The SEREP program consists of a card deck and must be executed
when the message issued on SYSLOG indicates “RUN SEREP.”

For example:

0T11W HARD WAIT CODE =H
RUN SEREP RECORDING UNSUCCESSFUL

For the model 158 SEREP is contained on the Log Recording Console File which
is loaded by using the Service and Index frames.

If a hard wait condition occurs and no message is printed, a wait message in low
address storage will inform the operator if SEREP is to be initiated.

Flowcharts in Sections 2 and 3 indicate how and when to use SEREP.

C
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Log Analysis Displays (Models 115 and 125)

This aid, provided for IBM CE use, enables the condition of the internal hardware
to be displayed, and, if required for offline analysis, to be printed on the 5213
printer, if attached. On advice from the CE, an operator is able to obtain “hard
copies” of the displays if a hardware error is the cause of a system malfunction.

Maintenance (M)

When the mode selection display is on the video screen and the operator enters
selector character ‘M’ against ‘Mode Specification,” the screen displays the
maintenance repertoire. This repertoire consists of log analysis, micro tests, and
CE manual operations, as shown in the figure below. The cursor is positioned next
to the preselected ‘M’ so that any one of the maintenance modes can be

selected.

*MAINTENANCE PROGRAM SELECTION *

LOG TESTS . CE—-MAN.CPS

A =L0OG GENERAL J =CPU S =10P
B =CPU K =1403 U =CRT-SCOPE
C =CARD/PRINT I/0 L = 2560/5425 V =1/0 EXERS

D = DISK M= 3504/3525 X =1PU

E =ICA N = DISK Y =MATRIX S
{ = CHANG. DISKETTE O0=ICA Z =MATRIX M
PROGRAM SELECTION: M R = SYSTEM TEST (ASCP)

Gathering Information

HARDWARE ERROR
RECORDING AND
RECOVERY

Note: E = ICA is displayed only when the system supports the Integrated
Communications Adapter

Figure 1-6. Model 125 maintenance program selection display.
On the Model 115 the entry M = 3540/3525 and entry K = 3203/5203

Log Analysis (A-E)

When a parameter ‘A’ through ‘E’ is entered into the maintenance display, log
information is brought to the screen. Entering ‘A’ for instance, causes a display of
general log information that informs the operator if any logging occurred, and if
so, which part of the system caused it. From this report, the operator can select

a detailed log by keying in one of the four characters ‘B’ through ‘E’. For example,
‘B’ provides log information for the CPU.

A “‘hard copy” printout of the displayed information can be obtained and saved
for your IBM customer engineer by pressing the copy key, if a 5213 matrix printer
is attached to your system.

Further details are given in Section 2, F-5.
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HARDWARE ERROR Display Frames {(Model 158 only)
RECORDING AND
RECOVERY A serviceability aid provided on the Model 158 allows the operator to display and
obtain “hard copies” (on the 3213 printer) of the condition of the hardware.

The information displayed or printed is used by the IBM CE to diagnose the cause
of a permanent hardware error. A hardware error of this type will be recognised
by the operator by an error message displayed on the program frame, for example
the words STOR CHECK displayed in the lower right corner of the frames.

Having recognized the existence of a hardware error, the operator can either inform
the IBM CE immediately, or can “look at the hardware” by scanning the information
on the display frames and obtaining a “hard copy’’ of them if desired.

The type of information displayed is listed under numbers 6 to 26 in the INDEX

frame shown below.

F -FRAME
SELECTION
1-MANUAL
2-SERVICE
3--CONFIGURATION
4--PROGRAM
5—ALTER/DISPLAY
6-DPU DISPLAY
7-CTRL STORE DISPLAY
8—COMMON CH DISPLAY
9—-CHANNEL 0 DISPLAY
10—CHANNEL 1DISPLAY
11-CHANNEL 2 DISPLAY
12-CHANNEL 3 DISPLAY
13—-CHANNEL 4 DISPLAY
14—CHANNEL 5 DISPLAY
15—-SCU DATA FLOW1
16-SCU DATA FLOW2

17—-CHANNEL TO CHANNEL

18—EXECUTION ARRAY
19— COMPOSE
20—CSBAR BKUPS

F—FRAME

SELECTION
21-CPU CHECKS&RETRY
22-SCU CHECKS
23—-CHANNEL CHECKS1
24—-CHANNEL CHECKS2

26-SSR

28—EXTERNAL DIAGNOSTICS

COMPOSE— ®START ®STOP ®CLEAR

Figure 1-7. The Model 158 Index Frame
This frame is obtained via the manual and service frames. With this additional information
about the hardware, the IBM CE will be able to advise on further system operation.

How to use this serviceability aid is described in Section 2-F.
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Further Error Isolation

If the error cannot be isolated by analyzing the information obtained from the
procedures already mentioned, other programs and tools must be employed during
program reruns.

Trace routines

The trace routines supplied by IBM are special programs that “look inside” the
central processing unit during system operation.

Traces of program execution are especially valuable on the larger multiprogramming
systems.

Traces can indicate the phases used, the supervisor calls required, the types of
interrupts encountered, and the I/O activity during program execution. Trace
routines can also indicate paging activity and successful branching, and produce a
printout of instructions fetched, and storage and general register alterations,
during program execution.

Supervisor communication macros

Certain DOS/VS macros can be written into programs to provide more information
about the state of the system at the time of an error. One such macro is PDUMP,
which will give a dump of any specified real or virtual address area.

Operator’s console

A useful tool for hands-on debugging is the operator’s console. This is used for
“tracing a loop” and displaying or altering registers and small areas of storage.

Library and Service programs

DOS/VS library and service programs are useful when information is required
about previously written programs that are used by problem programs. These
DOS/VS programs will list volume directories, print listings of the programs
contained in the libraries, and display file label information. Such information

is required, for instance if a particular phase on a private core image library causes
incorrect results of calculations when used by one of the tested problem programs.

VSAM Programming Aids
VSAM (Virtual Storage Access Method) provides aids that print, list, and
verify data recorded on VSAM files. Assembler macro instructions for VSAM

are also provided to allow the programmer to obtain information about I/0
operations (OPEN, GET, PUT, CLOSE) during execution of VSAM programs.

Introduction
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Analyzing the Information

The analysis to be made depends on when the job failed and how much pertinent
information the operator obtained from the system at the time of failure. It also
depends a great deal on the system environment. The first step is to examine
messages printed on the console log sheet, and to look for any messages on the

output printer. O

The next step is to examine any other printed output, for instance, program output
and storage dumps.

For a successful analysis, the programmer, who should be familiar with the
program, will require:

®  The program listings

®  The linkage editor map

®  Flowcharts of the failing program.

In the more difficult cases of program errors, the programmer will also require:
The supervisor listing

Output of the trace routines

Dumps of the data input files

The input media

Listings (or displays) of file label information

Listings (or displays) of the libraries.

If the program failure was caused by a hard wait, the programmer should scan the
EREP printout (if one was obtained) to eliminate any possibility of a hardware
failure, and examine the stand-alone dump.

Section 4 describes in detail how to use the above listed output during offline
debugging.

o
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SECTION 2
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Section 2
SERVICEABILITY AIDS How to use this section.

Familiarize yourself with the contents of this section, which gives details about
the operation and execution of the serviceability aids offered by IBM. @

The reference chart shown on the opposite page lists the aids described in this
section in groups according to type.

All right-hand pages in this section have running-tabs numbered to correspond to
this chart. The chart helps you to locate details about any aid described in this
section. )

For example:
SEREP is described on page marked F — 4

Another example:
When a dump of the low address storage is required in an operators flowchart of
Section 2 and 3 it is indicated as:

Dump, or display and note the
e Current PSW

® 16 control registers

® 16 general registers

e Low address storage

|

D-I-F, D-2-F and D-3-F refer to tab numbers that identify unique pages in this
section.

See D-1-F for Models 135, 145, 1565-11
and D-2-F for Models 115, 125
and D-3-F for Model 158

In this example it guides the operator to the flowchart procedure for dumping @
low address storage.

Table referencing in this Section

Ilustrations in this Section do not have figure numbers, but are referenced by the
text. For example, “the next illustration shows. .. . . ” or “the figure on the

2

opposite page shows the .. .. ... .

However, because tables in this section are often referenced from other parts
of this manual the tab referencing system is used for the Tables. For example:
A table in sub-section B-6 is given the reference of B-6. If there is more than
one table in any sub-section the first table is given the reference B-6-A and the
second table B-6-B, and so on.

2.2 Serviceability Aids.



SERVICEABILITY AIDS

Section 2

VISUAL INDEX

| 1 | | | | 1 1
A B C D E F
Dumps of, and . . i
chan pes to the Library display :lhardw;r:hmds Hardware error
ges 1o Trace routines programs and roug b € Other aids recovery and
real and virtual o operator’s .
utilities recording
address areas console
1] Operator 11 PART! PDAIDS 1 {LSERV 1| ALTER/DISPLAY Job control 1§ Recovery
commands Introduction, Models 135, 145 commands and Management
SILS-'I;‘T_ZY system and 155-11 statements (Szppo;t |
R genera
DUMP requirements, and description)
terminating
2| System 2| PDAIDS 2| Library display 2f ALTER/DISPLAY Low address 2] Recovery
dump Description, programs Models 115 and storage Management
operation, and 125 Support
examples (A detailed
description)
3] DUMPGEN 3] The PD area 3] ESERV 3} ALTER/DISPLAY Wait state 3] EREP
and the stand- Model 158 messages
alone dump
program
41 Transient dump 4 | Initializing 41VTOC 41 Instruction Linkage Editor 41 SEREP
PDAIDS display program stepping Map
Models 135, 145
and 155-11
5] Supervisor 5] PDAID 5] Reserved for 5] Instruction 5§ Maintenance
communication Job stream future use stepping Log Analysis
macros examples. Models 115 and Models 115
125 and 125
6 | PART 2 SDAIDS 61 SYSVIS 6] Instruction 6§ Display frames
Introduction, dump Utility stepping (Model 158 only)
System Model 158

requirements,
terminating, and

7 | SDAIDS
Description
and operation

8| SDAIDS
Stop and
dump

routines

9 | The SD area

10 | Initializing
SDAIDS

11 | Examples of
SDAID job entry
and output

output information

7 | Stop on address
Models 135, 145
and 155-11

8} Stop on address
Models 115 and
1256

9| Stop on address
Model 158

10§ Models 115 and 125

Console dump
operation

11 ] Store status and
clear real storage
{all Models), and

7| OLTEP

Save Usage Counters
(Models 115 and 125
only)
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Section 2-A

CONTENTS
Dumps of, and changes to Real and Virtual Address Areas.
Dumps invoked by operator COTTIINIATIA crntnimrntn et tttete e ieeeteteaeraernsaeeesaaeuseneraesnrnssnesnsnsnsensnssnssnssnsessarnrensesanesesnens 2.6
The ALTER COMIMANG cttetrunettmnnretemurereiinieeiaaseettntesennaeeeenneeeeasaisesananentessnnneeeenenstuimnssesmmsemeensoeserentsessas 2.6
RESTTICTIONIS <+ vvereernrnernrurentureueeneneeneenrenensunsnenssseenensessnessesensosssantsseresasassnsnssnsesssasnsesnestssssssssssnanasnesomestacsess 2.7
WHEI £0 LUISE +eeererrerrununtrrerersruniersiessereeseeessnerssssnesssessassssnnsssesesesenssestnsessssssssseesssssssesessosesssessonantsssoresarasasss 2.7
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The DUMP COMIMANA --nnnnnntieeeee et eee et e ettt eee st eeeeeee e et et eaannsssateaan seanbrteaeeeesnmeeeeteeesaesansneaeees 2.10
Description Of the OPETANAS «.oveveverrreiriiieiititetiteieii ettt sttt et 2.10
[T 115 1 0 TR0 T S OO PPN 2.11
Dumps controlled by job control StAtEMENTS w.evveviveiviiiiiinieriitiiiiteie ittt 2.12
[/ OPTION DUMP .ttt ettt ettt e st sb et s bas st s sab e s osassbaas s obaseabe e e aaseebnebeeatesarbeeraases 2.12
WHEIL T0 USE oo ivurtitiiieereiciiteet e ettt sttt eeae bt teeeeseeseanba st b babas e e e s s s aaaabassessaisnbsaesesaeratatbrnaeasasanns 2.12
An example showing how to use the OULPUL.....ccvveiieriiiiiiier e 2.13
DUMPGEN and stand-alone DUITID «.-vvooveveeetieimeiie ittt ettt e e e sase et en e eaeenneenanans 2.15
DUMPGEN .ottt et e et et ette e eate st b esbbe s bt e soneeaseaeesraee e e satsaabaesmeeeasestenneemsntesnneesareennnasaneesares 2.15
Executing DUMPGEN .....oooiiiiiiiiiiiiiiicites sttt sttt eaba s sbaenaneas 2.15
CONETOL SEALEIMEIITS ¢-vvevterntitet ettt te ettt ettt ee e ettt eesraeee s ea e e se e e eesase s eeeesaeeeenaeee e bt s aeesanaeeeesraaees 2.16
JODb SEIeam eXAMPIE ..covemtieiiiiiiii s 2.17
DUMPGEN INESSAZES +vvuviviaiisiiiiisiesiitiistsiinseessesteassssesssnssssises et esasessssssessssnrentassesssssensessnssssrssonsossonns 2.17
Stand-ALONE DUMD ceveureeuriieieiiete ettt et et e st a et e e b e b s e e bbb b s e e et e s e s e essans 2.18
10 ) 0Ty &1 o 1 OO OO O U TOPP PP 2.18
WHEIE £0 USE +eeecvreremieetterauieeetteeeteeemeeesteeeuaee st aassae sansases e soatereaee e teeaeee smeeemeeesasaaesanseenrenneeeassennnneerneesnnnsan 2.19
A N1OTE £0 OPEIALOTS cvvinriiviiniiriiitioreite ettt ettt ettt et e et e st e ae s res e b te e b eb b er et e ese b e beses et s e seessasas e eannases 2.22
A NIOLE 1O PIOGIAIMITIETS +evveenreinniirriereiieieteirieitie e siatentesar e e b e te e ebet s e e e eraeaeesebee s asessessesnsssssasesensbensensseensas 2.22
HOW 0 U teretitiet ittt ittt e ettt ere s eaaeaneesaenssasassassstaasasenstsensssssosiessenstostornssssasasssssnoronsensenes 2.22
0 OPErator fIOWCHAIT «.ucueveviueieiiiiiect ettt 2.23
< PDAID TEANSIENT QUITIP ovvvvvevririenseeeneenemseresessactneae e seesaesscocaeeseestseas e s sescossassas s sasssssssie s sssasssssesassnns 2.25
PDAIDS -ttt ettt ettt ettt st h e Resa s a et h e e a e e a e e e heeas e b et e e ar e renr b e e eraes 2.25
TrANSIBNT DUIIP -+ e vttt sttt et 2.25
SyStErm EQUITEIMENTS +oveeeeierrtieertreieite ettt e 2.25
Initializing the transient dUMP «ooeveevveriniri e s 226
Selecting the OULPUL AEVICE «rvererrrrereiiiieretet ittt ettt bbbttt 2.27
TWHEN £O USE c-veevvremverurerrutantenreestentesuetasesastseaneesaseestaesseeas bt seeasonstensesatebaeseseraessasesntsssesnesnesmnsansesansersenses 2.27
Terminating the transient dUMP «ooeeoeeeeerertireiie et st caen e 227
OPETALOT TIOWCHATE cveveeiieiiiteteietet ettt e sttt et 2.29
EXamples Of JOD SEIEAM «oovvreeenmieneniiiiiitii et 2.30
EXAMPIES Of QUEPUL «veeiieieiiinieie ettt et 2.31
SUpPErvisor COMMUNICALION MACIOS +-reetstrtestrtitrtaieitarste et at ettt et st ss st b et et e et st et srasa g saenneas 2.32
PDUMP (partial dUMP) MACIO «everererrereemrintiririimsietisisisriatesesses st es b st es st s b b essbesssbeasebesabessessasnevssbereas 2.32
WHEN G110 NOW 10 USE «eeevermmeereremtiereettee ettt e e se bt aeaebeaeteeeeeesreeetaenereesssttasaeaseeneereneeeiasns 2.33
DUMP macto, TDUMP IACTO -veccverrerteriinieeieiiiieiiesseesteesnesseiestesssessmnsessessessntssessnsennesssssesssssenesasessaossessnes 2.34
WHETL £0 USE -veveermrerererireraesriesiurteeeiiteeessteseuereaenseneeesseressesassesssssntsstassssasesesassenesssesntsestaresssssnessessneessssanes 2.35
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Dumps of, and changes to Real and Virtual Address Areas

OPERATOR COMMANDS

(ALTER)

2.6

Serviceability Aids.

The ALTER Command

To activate the ALTER command press the REQUEST key and enter ALTER. The
command is used to alter from 1 to 16 bytes of virtual storage starting at the \
specified address.

Operation Operand

ALTER XXXXXX

The operand xxxxxx is a six-digit hexadecimal address. Six digits must be
entered regardless of the size of the address; addresses of less than six digits must
be preceded by zeros.

After the command has been entered and the END key pressed, the hexadecimal
representation of the information to be placed in storage should be entered. Two
hexadecimal characters (0 to F) must be entered for each byte to be changed.

If an odd number of characters is entered, the last character is ignored and its
associated byte is unaltered.

Examples are shown below.

1I60A  READY FOR COMMUNICATIONS.

alter Q40820

QOH22000

atter Q00430

11420 ADDRESS WITHIN SUFERVISOR OR SVA

1160A  REAIY FOR COMMUNICATIONS.

atter 040400 ((
BaBOOO0OA




Dumps of, and changes to Real and Virtual Address Areas

Restrictions OPERATOR COMMANDS

1. If the bytes to be altered cross the boundary from a valid to an invalid address (ALTER)

space (see the third restriction, below), only the bytes in the valid address
0 space are changed, and the following message is issued on SYSLOG:

11471 XX BYTES COULD ONLY BE ALTERED

[}

. If the highest available virtual storage address is exceeded before sixteen
bytes are printed, the command is terminated and no alteration can occur. A-1

3. If the specified address is within an invalid address space, message

1141D INVALID ADDRESS

is issued on SYSLOG.
An INVALID ADDRESS is one of the following:

® The address of a location in the gap between real and virtual
address areas.

® The address of a location beyond the end of virtual storage.
® The address of a location in the page pool.

® The address of a location in a virtual partition whose real partition
contains a program running in real mode.

4. Altering the Supervisor area or SVA

If the address entered falls within the supervisor area or within the shared virtual
area (SVA), a warning message is issued on SYSLOG:

1142D ADDRESS WITHIN SUPERVISOR OR SVA

To respond to this message, press END/ENTER to terminate the ALTER
command or reply with IGNORE to allow alteration.

When to use

This aid is primarily a hands-on debugging aid. The programmer can use it in
conjunction with program listings to modify any part of the programs presently
running in virtual storage. This enables immediate checks on results of

program changes during execution of the program.

Serviceability Aids. 2.7



‘Dumps of, and changes to Real and Virtual Address Areas

OPERATOR COMMANDS

(DSPLY)

2.8

Serviceability Aids.

The DISPLAY Command

To activate the DSPLY command press the REQUEST key and enter DSPLY. The

command allows the operator to display on the console printer keyboard 16 bytes Ty,
of virtual storage starting at the specified hexadecimal address. Two hexadecimal O
characters (0 to F) are printed for each byte of information; these characters

represent the hexadecimal equivalent of the current information in the virtual

storage.

Operation Operand

DSPLY XXXXXX

The operand xxxxxx is a six-digit hexadecimal address. Six digits must be
entered regardless of the size of the address; addresses of less than six digits must
be preceded by zeros.

After the command is entered and the END/ENTER key is pressed, the hexadecimal
representation (two characters for each byte) of sixteen bytes of virtual storage
will be printed.

Examples are shown below.

CTEOR T REATY FOR CORKUNTUAT TONG

: dsely Q002 /6 M f;?’"—
¢ 7/
520

dep vy Q04080

008622600 0TOO0103 $0040858 00040460

dsrly O3fffe

TTa1T THVALTINATDOIRESS
dep iy O7afff

0000000000 00000000 00000600 006000




Dumps of, and changes to Real and Virtual Address Areas

( - Restrictions OPERATOR COMMANDS

1. If the sixteen bytes cross the boundary from a valid to an invalid address space (DSPLY)
(see the third restriction, below) only the bytes in the valid address space are
displayed, and the following message is issued on SYSLOG:

11481 XX BYTES COULD ONLY BE DISPLAYED
2. If the highest available virtual storage address is exceeded before sixteen bytes

are printed, the command is terminated. However, the contents of those
bytes that fall within the virtual address area are printed. ) A-1

3. If the specified address is within an invalid address space the following message
is issued on SYSLOG:

141D INVALID ADDRESS

b

The definition of invalid address space is listed under item three of “Restrictions’
in the description of the ALTER command.

When to use

This aid can be used during hands-on debugging, or an operator can be
instructed to use it at specific addresses in a program.

For instance, loop count areas, small areas modified by loops, or parts of I/O
areas can be dumped or displayed during program execution. The dump
C information will help during offline program debugging.
)
»
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Dumps of, and changes to Real and Virtual Address Areas

OPERATOR COMMANDS
(DUMP)

2.10  Serviceability Aids.

The DUMP Command

To activate the DUMP command press the REQUEST key and enter DUMP. The
command allows the operator to display large areas of virtual storage on SYSLST.
The SYSLST used may be assigned to any partition, but it must be a printer and it
should not be in use by the partition. If the same printer is being used by the
partition, the printed output will be a mixture of dump and partition output.

If SYSLIST is assigned to a 3211 printer and the printer’s indexing feature

is being used, a certain number of characters may get lost on each line of

the dump. To avoid this, the operator should load a new FCB (forms control buffer)
image to disable the indexing feature before he issues the DUMP command.

The new FCB image can be loaded either by issuing an LFCB command

or by executing the SYSBUFLD program.

Operation Operand

DUMP S (BG) |«
BG l:(Fna')J Note 1
Fn
BGS
FnS
PDAREA
XXXXXX, XXXXXX

nn = 1,234
Note:
If the first operand is omitted, the general registers, control registers, and all
storage that is currently used by programs, except that used by the supervisor

(unless the operand BGS or FuS'is specified), will be dumped. See note 2. The
storage used consists of:

1. Real storage not belonging to the page-pool
2. The virtual partitions in which a program is currently running.

Description of the operands:

Operand Meaning
S Causes a dump of storage used and the supervisor area. See note 2

BG Causes a dump of the specified partition and its associated registers.

Fn If a real-mode program is running in the specified partition, the temporary
real partition is dumped. If a virtual-mode program is executed in the
specified partition, the whole virtual partition is dumped.

BGS Causes a dump of the same areas as described for the BG/Fn operand.

FnS However, the dump will include the supervisor area.

PDAREA The PD area and the registers will be dumped (See Section 2, B-3 for
details and a description of the PD area.)

XXXXXX,

XXXXXX Specifies the starting and ending address of virtual storage, with
associated registers, that is to be printed. If the starting address is not on
a fullword boundary, the address is rounded down to the first fullword
boundary; if the ending address is not on a fullword boundary, the
address is rounded up to the first fullword boundary. A minimum of one
fullword is dumped, beginning at the start address.

Note 1:
When any of these additional operands are specified, the area of virtual storage
BG specified by the first operand is dumped on the SYSLST assigned to the partition
F1 specified by this operand. SYSLST must be a printer and should not be in use by its
|'=:§ assigned partition. If the same printer is being used by the partition, the printed output
Fa will be a mixture of dump and partition output. '

(If this operand is not specified, the SYSLST printer assigned to BG is used. See note 2.}

—
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Dumps of, and changes to Real and Virtual Address Areas

When to use OPERATOR COMMANDS

This command is useful in circumstances similar to those described for the (DUMP)
DSPLY command: to obtain information about I/O areas, or areas modified by
loops or transients during program execution. The only difference between this

i command and DSPLY is in the size of the area that can be dumped.

Note: Logical transient routines can not be checked because the LTA is used by
the DUMP transient. The information in the LTA is therefore overwritten by
the DUMP routine.

An example is shown below of a dump of the PD area using the DUMP command,
when SYSLST is assigned to a line printer.

CR 0-7 804000EC OOOOF600 FFFFFFFF FFFFFFFF 00000000 00000000 00003000 00000000
CR 8-F 00002200 00000000 00000000 00030200 00900000 00000000 C2200000 00000200

PDARFA

009480 E3D37EF3 FBFO7000 O00099FF 0000479C J0J0153E 0000B44E 00000C56 00009F02 TLe380ceosccancs seasacetecasccne
003440 00000000 00004798 00003AA% 00001230 D7C4Cl1l9 C4C9E3E6 FFFFO009 FFFFFFFF PDAIDITHeeeee

0094C0 FFFFFFFF FFFFFFFF FFFFFFFF 3FDEFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
0094E0 FFFFFE80 BO0047AE 47F0915C 58B091B8 D20FBO0Z 0038D201 BOOGOOBA 50409050
009500 S0C091C4 58A00014 4B8A0A040 492A0000 4780909C 9SFFAOOO0 4780910C 41AA0008
009520 4TF09084 9SFFA002 4782910C 1BCC43CA 02323300 000358A0 0080SACO A024581°
009540 00004111 0000580 91C49120 100647E0 910C50C0 91C41BAA BFATJ041 47809110
009560 58810020 19AB4740 90FE41CB 004819AC 472090FE 1BABSAAB 003C58B0 91B8BEAT
073580 BO034750 910CBFB7 BD454770 300LD722 BD)IBBIIB 58CC91C4 58403050 49209036
0095A0 078A070A 49209038 078A070A 4920903A 078A5880 00805880 BO1C)502 B00391C0
0035C0 07843501 BO0691C8 O78BA58B0 91B841BB 00125980 918C474) 91565880 91B450B0
0095€E0 91BB07-A 58809188 44009068 50280002 50180006 D2018000 91B8050A0 905C88A0
009600 00184243 00029430 B0029120 10064710 913C9130 B0O024772 91100702 BOOBBOOB
009620 47F09L10 58A1001C S0AB000S5 913)BJJ2 47809132 47F090CA E2400000 00009654
009640 00009666 000099FC C4E4D400 30002330 DSE7FFFF 000E070C 20000000 09620000
009660 84F)0800 0000000E 070F2000 30000362 30200020 04000000 E2400000 OQOEFFOO
009680 8AF00000 00000400 0000000E 07002000 00000962 QOO0BAFO 08000000 OOOEOTOF
009640 20000000 09620000 00000400 0000E240 000000)E FFOO8AFO 10002000 04000000
0036C0 000ED70C 20000000 09620000 B8AF00800 OODDQOJDE 070F2000 00000962 00000000
0096E0 04000000 E2400000 ODOEFFOO0 8AFJ0200 00200400 0O000Q00E 070C2000 00000962
003700 0000840 08000000 OOOEOQ70F 20000000 09620000 00000400 0000E240 0000000E
009720 FFO0BAFO 00000000 04000000 0O0EOTO0C 20000000 09620000 8AF00800 0000000E
009740 0702000 00000962 00000000 04000000 E2400000 OODOEFFO0 8AF00000 00000400
009760 0000000E "070C2000 00000962 J0008AF0 08000000 OOOEOTOF 20000000 09620000
009780 00000400 0000E240 GO000000E FFOOBAFO 000000)0 04000000 OCOEJ70C 20000000
009740 09620000 8AF00800 0000000E 070F2000 00000952 00000000 04000000 E2400000
0097CO 000EFFOO0 BAF 00000 00000400 0000000E 970C2000 00000962 00008AF0 08000000
0097€0 O00EQ70F 20000000 09620000 00000400 0000E240 0000000E FFOO8AFO 00000000
009800 04000000 0OOEO70C 20000000 09620030 BAF00800 O000Q00E 07O0FZ000 00000962
009820 00000000 04000000 E2400000 000EFFO0 8AF00000 00000400 0000000E O70C 2000
009840 00000962 00008AF0 08000000 O00EO7OF 2020J000 09620000 00000400 OCD0OE240
009860 0000000E FFOOBAFO 00000000 04000000 O000E070C 20000000 09620000 BAF00800
009880 0000000E 070F2000 00000962 00000000 04000000 E2400000 OO0OEFFO0 8AF00000
0098A0 00000400 0000000E 070C2000 00000962 J0J08AFO 08000000 QQOEQ7OF 20000000
0098C0 09620000 00000400 0000E240 0000000E FFOO8AFO 00000000 04000000 OOOEOT0C
0038E0 20000000 09620000 B8AFO0800 D00JID)OE O070F2000 00000962 00000000 04000000
009900 E2400000 OOOEFFO0 8AF00000 00000400 0000000E 070C2000 00000962 Q00008AFO
009920 08000000 000EO7OF 20000000 09620000 00000400 00D0E240 0000000E FFO08AFO
003940 00000000 04000000 O000EQ70C 20000300 09520000 8AF00800 0000000E 070F2000
009960 00000962 00000000 04000000 E2400000 OO0EFFI0 8AF00000 00000400 0Q0000OE
009980 07022000 00000962 00008AFO 08000000 OODEQ70F 20000000 09620000 00000400
009940 00002240 0000000E FFOOBAFO 00000000 04000000 OOOEO70C 20000000 09620000
0099C0 8AF00B800 0000000E 070F2000 00000962 00000000 04000000 E2400000 OO0OEFFOO
0099E0 B8AF00000 00000400 OCOOOCOE 970C2000 00000962 Q0D0O08AF0 (8000000 00000000 20cecesrescensea

The example below shows the beginning of a dump of the BG partition using
the command DUMP BG when SYSLST is assigned to a line printer.

CR 0-7  004000FF 0000E640 FFFFFFFF FFFFFFFF 00000000 00000000 00000000 00000000

CR 8-F  0000E000 00000000 00000000 00000000 00000000 00000000 C2000000 00000200 Db / ot
(bonP Bg)

BGVPSW 07100000 0004044A

GP 0-7 00000000 00D2F000 00000028 00000000 00000000 0025CC2B 000006A0 00000004
6P B8-F 00057053 0 7A 0004107A DTC8C1E2 B0040426 000422F8

FP 0-6 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000

040000 D7CBC1E2 C55C5C5C 07100000 0004044A 00000009 O00CO00E 4004007A 0004107A PHASE®®*%,,, .

040020 D7C8C1E2 80040426 000422F8 00000000 OO0DZFO00 00000028 00000000 00000000 PHAScescoseBe

040040 0025CC2B 000006A0 00000004 00057053 00008490 CA205500 00000000 00000000 M .

040060 00000000 00000000 00000000 00000000 00000000 00000000 05B041CB OFFF41CC ee secsccccvessacee (£XIAY)
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SYSTEM DUMP // OPTION DUMP statement

If this statement is included in the job stream a dump of the partition, the supervisor

and/or the SVA will be printed on SYSLST, whenever a program is canceled either A
by the operator or by other cancel conditions. The dump includes a printout of (C’D’
the supervisor area, and if the program check is within the SVA, a dump of the

SVA or parts of it. For this reason the dump is often referred to as a SYSTEM

DUMP.

Note: There is no need to insert the [/ OPTION DUMP statement in a job stream

if the default option of the DUMP parameter has been specified in the STDJC macro
during system generation. If however the dump is not required when abnormal
termination occurs during execution of a particular job, the /| OPTION NODUMP
statement must be included in the job stream.

To enable the // OPTION DUMP statement to operate, one of two types of system
dumps must be cataloged into your system during system generation:

® A standard system dump, whose printed output is in hexadecimal code

® A translating system dump, whose output is printed in hexadecimal and
alphameric codes.

The dump output includes the following:

General registers

Floating point registers, if FP is specified for the system

Control registers

Active communication region address (See Section 4 for a description)

Supervisor (see note below)

PD area, if PD is specified for the system (see B-3 in this section for details)

Label length

Partition identifier: BG, F4, F3, F2, or F1 N
Temporary real or virtual partition. L
The Shared Virtual Area (See note 2 below).

Note 1: The LTA (Logical Transient Area) is used to contain the dump program.
Therefore, the LTA printed in the dump will always contain the B-transients
SSBDMPBC (if the dump is directed to a line printed or tape unit) or $§BDMPDC
(if the dump is directed to a disk).

Note 2: If a program check occurs in the SVA before the dump logical transients
are loaded and have control, a dump of the SVA is executed. Even if the program
check occurs in a phase within the SVA, the phase name of which has been deleted
from the SDL (System directory list) before the dump transients have control, parts
of the SVA are dumped that contain the phase in which the program check
occurred.

When to use

Insert this statement into job streams for new, modified, or untested programs.
The partition dump and general register dump can be analyzed and the
information obtained will help during offline program debugging,
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How to use the dump output : SYSTEM DUMP

Begin the analysis by examining the error message issued on SYSLOG and/or on
SYSLST. If the program check occured within the SVA, the message

0 PART OF SVA WHICH CAUSES THE ERROR

is printed after the dump of the partition in which the program is running, or if the
entire program is running in the SVA, the message is printed after the dump of the
program save area. A hexadecimal dump, including storage of the SVA, or a dump

of the phase running in the SVA addresses in which the program check occurred —
follows the message.

The example below illustrates how to use the system dump in conjunction with
program listings and the linkage editor map in order to isolate a data exception
program check occurring in a program running in a BGV partition.

Step 1: Check for messages on SYSLOG and/or SYSLST. From the message obtain the address at which the
interrupt occurred and reason for the program check.

B OS03T BR

i CONDY
L OL00T
B EOJ R 3
TWATE 0473077340

0S031 PROGRAM CHECK INTERRUPTION — HEX LOCATION 040712 — CONDITION CODE 3 - DAVA EXCEPTION
0S00I JOB BUGPRGCK CANCELED T—— _——

Step 2: Locate the register values printed at the beginning of the system dump. Scan the contents of register
for unreasonable values. (This may help in later problem analysis.)

BUGPRGCK 12/06/73 _c 04 A 19.35.18 PAGE 1

GR O-F 00000018 00 00000021 00000002  0000002E 00000000,60000000 00000000
00000000 000UVUUD 00000000 4004007A  0004107A (Q7CBC1E2) AOO406EE 000422A0 ﬂ /3 g’ é e 9
FP REG 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 /

CR O-F 004000FF 0000E640 FFFFFFFF FFFFFFFF 00000000 00000000 00000000 00000000
Q000FFFF 00000Q0Q 00000000 OOFFFFFF 00000000 00000000 €2000000 00000200

CONREG BG ADDR 1S 00(4A0) Addotress %W omrep

(] 00 0 00000000 00000000 4ooooouo 00000000
000020 [ 47000000 000085DE .440C0000 000009D2 00000000 00000BO0 470C2000 0000090C
000040 | 000DET20 08000000 00OCE710 00000000  FB86LCTO0 023E32CD 440C0000 00000CL4
000060 | 440C0000 00000BCC 000CO000 0003EB00 04080000 0000D13A 440C0000 00000810
000080 | 00000540 00000000 00020007 00040000 12042003 00020000 00000000 000001CC
0000A0 00000000 20000060 000002CO 00000000 00000100 00000GOE 00000000
0000C0 ~—SAME-~
000440 F661FTF3 70007000 00000000 00000000 00000000 C2E4CTDT DICTC3D2
0004CO OO0060FFF 0004232F 0004232F 00000010  OOOBFFFF FDTFCED3 3BA0CEDO 002E4OFD
0004EQ 41044296 42974389 3FC03F06 3FOC3BFL  F2FOF6F7 F3F3F4F0 00003CD4 0000003C
000500 46300000 3DCC3E4C 00000010 00008090 00003864 3BD45A430

o o o a oo

Serviceability Aids. 2.13



Dumps of, and changes to Real and Virtual Address Areas

SYSTEM DUMP

Step 3: Locate the linkage editor map and obtain the relocation factor. Subtract this value from the address
given in the program check message. C
In case of a program check in the SVA, the relocation factor applicable is obtained as follows: d
1. Subtract the instruction address printed in the program check message from the first address
printed in the dump of the SVA.

2. Add the result to the start address printed in the assembly listing for the program or phase causing
the error.

12/06/73 PHASE XFR-AD LOCORE HICORE DSK-AD ESD TYPE LABEL LOADED
PHASE®** 040078 040078 04232F 000 OD 2 CSECT BEGIN 040078 PC W

RELOCATABLE
CSECT IJFFZIWZ 041ED8 041ED8 @/2

*  ENTRY [JFFZZZI O41EDS -
3C87E

CSECT TJCFZIZO 042230 042230

CSECT TJDFCZZZ 0422A0 0422A0
* ENTRY [IJDFIZZZ 0422A0

CSECT 1J2L0067 0422F8 0422F8

Step 4: Locate the resulting address (from step 3) in the program listing. This will give the failing instruction.

003E88 D203 C682 BBD2 04E84 04304 PLN+MASKER
O003EBE D203 €686 BBDZ O4E88 04304 AND ¢ MASKER Lobeld t% M va waeol’ @b
9 D203 C6BA BBD2 O4EBC 043D4 TOT ¢ MASKER X ot v
DEO3 C676 CSEC)O04ET8 O04DEE EDB{D t -
(003E92) Ge " souRcE for G tyT

X0 DEO3 CHTA C5F4 O4ETC 04DF6 KNG ¢ D
0 DEO3 ol o o o D (ex 8 K7,

Step 5: Compare the hexadecimal code for the instruction in the program listing with the code in the dump.
It should be the same.

8 45EF000C

47Foazcz 47803302 95E0B985 4780B75C  47FOB24C 4ESOCSEL 4Eboc5EE 4ET0C5F6
90C606 4EAOCGOE LAS61AST  1AS84ES50 C6165810 CDAE4L00 001B58F1

OolOOSEF 5860CDB2 5870CDB2 5880CDB2 /
58A0CDB2 D203C672 8BD20E03 02838936 B9I35D203 07156935 . “
CF105810 CDAESSFL 001045EF O0U0CD203 ~THaBBD2 0D203C6TA C67EBBD2 e
D203C682 BBD2D203 C686BBD2 D203C68A DEO3 C676CSEC] DEO3C67A CSF4DEO3 M ;
C6TECSFC DE03C682 C604DEO3 C686C60C  DEO3C6BA C614D283 89368935 D212B93B eEueoFoFeaF.F !

040740 CE290202 B94DC6TT D20BBIS2 CDEED202  BISDC6TA D210B962 CDIED202 BIT2C6TF veKoeoFoKeoouoKs oot oneovonnessFe(Ex 9 A

Step 6: Locate the location in the program listing that defines the data area used by the failing instruction. Use the
relocation factor from the linkage editor map to calculate the address of the data area in the dump.

0043E1l 4040404040404040 1325 TPTOPR
004431 4040404040404040 1326 CDTOTP

7
004481 1327 READTAPE oci 0 {\c/é{oz ’ﬂ/lfﬁ)/%/ (4

1328 RITETAPE

1329 BUGSWARN I LI T |
1330 S @\_j PR L
1331 DECK “’ —
1332 DECM
1333 DECP DecE VECES 6 and Y Mé
004E08 1334 DECA
004E10 1335 DECT %& 4 5 % ﬁ
004E18 5 1336 DECW £01T
004E20 1337 R1SAVE SAVE AREA FOR REGISTER ONE
004E24 1338 LOOPCNT
004E28 1339 TIMSA D
004ET0 E3D6D4E2 1340 INSERT TTOMS x r0 X7

Step 7: Locate the data rea used by the instruction in the dump. Check if the data is specified for the failing

instruction. If it is not, continue by identifying the point in the program listing at which the data
is prepared.

C 041600 E2ES5C340 D5CSE640 50000048 92201004 4TF0301C 40404040 40404040 F3841078 SVC NEW €ececone
DE ¥ _041620 00609240 1080DCO7 10785000 F3841081 00649240 1089DC07 10815000 90004000 eesceebocs o

4770303C_9C00402Q 90004000 47303048. 4TFOLOLO 40404040 40404040 40404040
q‘onssc) (60000000 000004E9] 00000000 0000004C 00000000 0000010C 00000000 0000004C
5 "00000000 0000042C 100000000 0000068C 00000000 0000026C 8004033C 92601004

0416A0 F3841078 008 P . 3
Fotper SISt b L mnd” folh of £yl wied ws SovReE  £U/T

.
eee secccseloe

0416EC 50000048 4TFUSULL E3DOUD4EZ 4040F2Fb 40202 L N ,0esTOMS
041700 40202120 40202120 D3D6D5C4 D6D54040 40400(7%44 O Lae 9//;/7 M} « e SLONDON
041720 17800000 84000C00 00040004 17800004 17880

041740 09041TA% 60000020 090417C4 6000002F  090417F3 6000001F 09041812 60000021 N

1evecccece
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DUMPGEN DUMPGEN AND
STAND-ALONE
The IBM program DUMPGEN allows you to generate a stand-alone dump program DUMP

that must be used to obtain information about the system under certain conditions
of system malfunction.

The dump consists of a printout of real storage (except bytes X‘00°—X‘17°, X‘40°—
X'4B’, X'BA’—X‘BB’ and 214 bytes of a non-critical area in the supervisor). Two
types of dump programs can be generated using DUMPGEN:

® Translating dump
® Formatting dump.

Both programs produce a conventional dump with translation. In addition, the
formatting dump produces a pre-formatted printout of the DOS/VS interface
tables. This dump is generated if the DUMPGEN option FORMAT=YES is
specified.

Executing DUMPGEN

Before being able to execute DUMPGEN you must catalog it to the core image
library. Execute it in any partition by the job control statement or command:

// EXEC DUMPGEN

You enter DUMPGEN and read its control statements from SYSIPT.

Note that SDAIDS may not be initiated during execution of DUMPGEN.
(SDAIDS are described in Section 2-B.) The two types of control statements used
with DUMPGEN are ASSGN and OPTN, described as follows:

ASSGN Statement: ASSGN defines the output device for the stand-alone
dump program.

Name Operation Operand

(blank) ASSGN SYSLST, X ‘cuu’

SYSLST  The only valid logical unit assignment.
X ‘CUU’  Must define the address of the SYSLST printer. If the ASSGN

statement is omitted, then X‘00E’ is assumed.

‘‘‘‘‘‘‘‘ 7 59’”‘} ;\C)@\
’? o (W": OV e \_,g(/( {
a\Qw - e \; o /
)
o oy N
S
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DUMPGEN AND

STAND-ALONE
DUMP

2.16 Serviceability Aids.

OPTN statement: OPTN defines the type of output generated by the DUMPGEN
program.

™,
Name Operation Operand i

(blank) OPTN INTR= NO < V7

YES
) h'\/\/\i
DECKS= nnnnnn"(}w.xl r
PPOOL= NO~ " e
es Y
FORMAT= NO
YES -~

;@sﬂl\!“l

P /TAPE |/P':—" ““““ NO

Operands for the DUMPGEN option statement.

INTR

DECKS

PPOOL .

FORMAT

TAPEIPL

YES produces a DUMP program that, when loaded, enters the WAIT
state. Either press the INTERRUPT button on the CPU operating
panel to print the output on X‘00E’, or press the STOP button and
then START button of the printer desired for the output device.
NO produces a DUMP program that, when loaded, prints out the
contents of real storage either on the SYSLST printer defined with
the ASSGN statement or on X‘00E’.

Specifies the number of DUMP card decks (punched out on SYSPCH)
desired. nnnnnn may be any decimal number from 1 to 99,999,999.
A blank card separates each deck produced. If DECKS is omitted, one
deck is produced.

A n
YES produces a dump program that, after printing out real storage, u
will print the formatted contents of the Boundary Box and the
contents of the real storage in sequence of ascending virtual addresses.
If NO is specified, the last two items are not printed.

YES produces a translating stand-alone dump that formats and displays
the DOS/VS supervisor tables after displaying the contents of real
storage. This formatted display depends upon the location of the
communications region.

If the communications region cannot be related, the program is
terminated when the formatted display is to occur.

In this case the following message is printed on the dump output:

COULD NOT FIND COMREG BETWEEN CO AND AQO,
FORMATTING WILL NOT OCCUR

If NO is specified or FORMAT is omitted, a non-formatting translating
dump is generated.

If YES is specified and SYSPCH is assigned to a tape unit, the stand-
alone dump written on tape may be IPLed directly from the tape unit.
If NO is specified, or TAPEIPL is omitted and SYSPCH is assigned to
a tape unit, the stand-alone dump records are written on tape preceded
by an ASA control character.

C
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Control statements for the DUMPGEN operand's DUMPGEN AND
STAND-ALONE
DUMP

Control statements may be specified in any order; however, the following rules

apply:

® All statements may be omitted, but if they are, DUMPGEN assigns printer
X‘00E’, INTR=NO, FORMAT=NO, and PPOOL=NO options.

® Only one operation and only one operand per control statement is allowed.

® The last statement processed of a duplicate operation overrides all previous
statements of the same operation with similar operands (if DECKS=2 is
followed by DECKS=5, five decks are punched).

® The name field must be blank.

® Decimal operands may contain leading zeros.

® One of more blanks must follow the operand if comments are to be made.

Job stream example
The following example is a typical job used to create a stand-alone dump.

//b.iOB
/] EXEC DUMPGEN A-3
Col. 2

ASSGN SYSLST, X‘00E / ‘ |
OPTN FORMAT=YES e S R
- OPTN PPOOL=YES~ ‘:L/ Lot P& ('j'/ | !
{ i o K AN
. OPTN DECKS=5 - oy
Ay [* ) e -
{0 /
/&

=

Note: If a 3221 is the only printer in your installation, the indexing feature
should be used with great care; shifting the print line to the left
or too far to the right causes loss of a certain number of characters
on each line of the dump.

DUMPGEN messages

The functions of DUMPGEN-to-operator error message routines are:

Cancel the job if SYSLOG is not a 3215/3210 or a System/370 Model 125/115
video display unit.

Reissue the message if operator response is to press the CANCEL key

Process an operator response of END/ENTER as IGNORE

Cancel the job if operator response is CANCEL.

Ignore the control card in question when the operator response is IGNORE.

If none of the preceding operator responses is issued, then DUMPGEN assumes
that a correction has been made and processes it.

Serviceability Aids. 2.17
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STAND-ALONE

DUMP
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Stand-alone Dump Program

This program is generated for your installation using the IBM program DUMPGEN.

DUMPGEN produces a dump program that is either punched into a card deck or
stored on magnetic tape. When required, the dump program thus generated can be
loaded into the system via the standard IPL procedure.

The stand-alone dump program that is generated by DUMPGEN provides either
a conventional dump or a formatted dump, depending on the FORMAT option
used in the DUMPGEN program.

Operation

During execution of the stand-alone dump program, a non-critical area in the
supervisor is used to load the program. The LOAD ADDRESS of the non-critical
area is punched (in decimal) in the first card of the stand-alone dump card deck
punched by the DUMPGEN program. Because of this use of the non-critical

area it is recommended to use the stand-alone program for a system using a
supervisor that was used for the generation of that dump.

The conventional dump prints the contents of real storage locations, but does not
dump the floating point registers. In addition to the areas dumped by the conven-
tional dump, the formatted dump prints the DOS/VS interface tables in a more
readable form.

For both types of dump the following is printed:

1.

2.

3.

The contents of the general registers, the old and new PSWs, the interruption
codes, CSW, CAW, and TIMER.

The contents of reat storage in 2k blocks. Each block is preceded by a
sequence number.

At the end of the real storage dump, page address and status information is
printed that contains the following information for each page frame:

® The virtual address

® The real address of the associated page

® The sequence number of the 2k block

® Information that indicates whether the contents of the page frames
has been changed.

The contents of the control registers are printed after page address and

status information.

Depending on the options selected, the following then occurs:

If PPOOL=YES

® The formatted contents of the boundary box is printed after the
control registers.

® The contents of real storage is printed in 2k blocks in sequence of
ascending virtual addresses.

-
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If FORMAT=YES,
the formatted contents of the tables listed below are printed at the end
of the dump.

COMREGS

PIBs

AP SUBTASK PIBs (if AP supported)

PARTITION SAVE AREAS

LUBs

PCIL LUBs (if PCIL supported)

PUB

ERROR RECOVERY BLOCK

CHANNEL QUEUE

FLOATING POINT REGISTERS

COPIED AND TRANSLATED CCB

FIXINF EXT. BLOCKS

COPIED AND TRANSLATED CHANNEL PROGRAM
IDAL BLOCK QUEUE

FIXINF BLOCK

BOUNDARY BOX

SEGMENT TABLE

PAGE TABLE

PAGE FRAME TABLE and PAGE FRAME TABLE EXT
SELECTION POOL

The full names of these tables, their contents, locations, and meaning to
the system programmer during offline program debugging are found in
Section 4.

An example of the formatted output of these tables is given in Appendix G.

The two following illustrations show the information that is printed
after executing the dump program.

When to use

The stand-alone dump program must be used whenever the severity of a
system malfunction, such as a loop or hard wait state, prevents alternative
methods of obtaining system information that aids offline debugging.

Flowcharts in Section 3 indicate when to execute the stand-alone dump
program.

DUMPGEN AND
STAND-ALONE

Serviceability Aids.

DUMP
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DUMPGEN AND

STAND-ALONE 5 S(v;sow
., - 16 General Registers
P ® EXT NEW .
EXT INT 2
Low address storage SVC OLD
(Formatted). SV NEW
SVC INT
PGM OLD
Last 2k block of PGM NEW
" real storage. (Without translation.) PGM INT
MCK OLD

MCK NEW
MCK INT
1/0 OLD
1/0 NEW
/O INT
CswW

CAW
TIMER

First 2k block of real storage
beginning at byte 0, (With translation).

2k blocks of real storage, (With translation).

Last but one 2k block of real
storage, (With transiation).

Page address and status information

16 Control Registers.

The contents of tables and areas

- as listed in the previous text are printed FORMAT=YES

(See appendix G for an
example of formatted output of these areas).

A pictorial representation of the stand-alone dump and formatted
printout, generated using DUMPGEN options FORMAT=YES
and PPOOL=NO.
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A note to the operators

Before the stand-alone dump program is executed, the operator must dump, or
display and note, the contents of bytes X‘00’ through X‘17’, X‘40’ through X‘4B’,
X‘BA’, and X‘BB’ of low address storage. (The contents of these bytes will be @
destroyed when the dump program is loaded.) It may be important to the pro-
grammer to have a note of the contents of the control registers at the time of the
error. This can be done by (1) executing the store status function or (2) dumping
or displaying the control registers using the ALTER/DISPLAY feature described
in Section 2-D. The operator should also display and note the current PSW before
executing the dump. Also there may be a need to dump the page data set after
executing the stand-alone dump. For example, the programmer may have made a
request for a “SYSVIS dump” after the execution of a stand-alone dump. The
flowchart shown opposite indicates the procedure for loading and executing the
stand-alone program.

A note to the programmers

To ease the task of locating and interpreting the contents of control blocks and

tables during offline debugging, generate the formatted dump program
(FORMAT=YES).

4 note to IBM SE/CE

For any System/370 supporting RAS the serial number and System/370 Model
type is stored in the first 8 bytes of the RAS linkage area, the address of which
is located at displacement X‘70” of SYSCOM.

How to use

Initially the following listed areas should be examined, for what appears to be
unexpected information.

General registers.

Current PSW and old PSWs. } See note. A\

From the PIB table locate the partition‘in contro] at the time of the error.

Registers and the PSW in the partition save area.

Using the program listing of the program that was running in the failing

partition, scan the I/O areas, instructions, intermediate results, and

operands in areas you consider critical to the program,

6.  Use the linkage editor map to locate where the system should load the
phases.

7. For further analysis, check the PUB table for any I/O request left out-

standing, and, depending on the type of the program in error, check the

CCB/DTF table and label save areas.

VR -

The order in which these areas are examined rests with you, who as programrner,
will know what the program was expected to do, and approximately what the
contents of certain registers and I/O areas should contain.

An example of a stand-alone output is given in appendix G.

By examining the dump in this way and by consulting the program listing you
will be able to form an idea of the cause of the error, and to discover where to
look for further clues or pointers.

However, the first pointer will depend on the symptoms of the error, the
environment, what the program was expected to do, any output that became
available, and incorrect results of calculations.

Note: Use the information printed at the start of the dump, that is before the print
out of the last block of real storage. ( The contents of low address storage is not ,
reliable after the execution of a stand-alone dump program. ) /
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DUMP

Start

Before executing, dump,

or display and note the

o Current PSW

e 16 control registers

® 16 general registers

o Low address storage
X‘00'—X'BF’

See D-1-F for Models 135, 145, 155-11
nd D-2-F for Models 115, 125
.and D-3-F for Model 158

Is the
dump program
a card deck

YES \)/Q

=
BN

;~
AN
W

Dump

program
on

MAG/TAPE

Dump program
on card deck

Mount tape on a tape
unit ensuring that the

number of tracks and

density is identical to Place card deck ina
that used when the card reader

tape was produced

Set address switches or
set address in display of
the card reader to be
used

Set address switches or
set address in display of
the tape unit

- |

A

To next page
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DUMPGEN AND
STAND-ALONE
DUMP

A wait state occurs if

INTR YES is specified

during generation of the

dump program using DUMPGEN.

The contents of REAL storage is
printed in blocks of 2K bytes on
the line printer specified in the
ASSGN statement of DUMPGEN
or the line printer made ready
after entering the WAIT STATE.
Other information is also printed
depending on the type of dump
program generated by DUMPGEN.

v From previous page

Press the STOP key,
the SYSTEM RESET
key, and the LOAD
key, in that order

Press the INTERRUPT
key, or the START
button on the printer
desired as output device

The DUMP is
executed

The SYSVIS dump utility program
is described under C-6 in this Section

The following procedure executes the SYSVIS dump utility proéram. This

/ | virtual address area are the same as they were just prior to the execution of the
stand-alone dump the following instructions must be adhered to:

1. Re-IPL using identical parameters for the DPD command as specified in the
previous system IPL. However you must specify N to the parameter TYPE=.

2. Check for any previous ALLOC commands. You must specify identical virtual
partition allocations as existed just before the stand-alone dump was executed.

procedure copies the PDS to tape or disk which can then be dumped to SYSLIST P
if required during offline debugging. It is also possible to dump the PDS directly { ‘
to SYSLST. To ensure that the contents of the PDS and the allocations of the N~

Example 1

// JOB DUMPPDS

// ASSGN SYS000,X cuu’

// ASSGN SYS001,X‘cuu’

// DLBL PDSDISK,'PAGE DATA SET’
// EXTENT SYS000

// DLBL SO1DISK,'BACKUP FOR PDS’,
// EXTENT SYS001,111111,1,,0020,180
// EXEC PDSDM

/&

Example 2

// JOB DUMPPDS

// ASSGN SYS000,X'cuu’

// ASSGN SYS001,X cuu’

// DLBL PDSDISK,'PAGE DATA SET’
// EXTENT SYS000

// TLBL SO1TAPE,'BACKUP FOR PDS’
// EXEC PDSDM

/&

2.24 -  Serviceability Aids.

Is there
a tape unit

YES

attached to the
system

Use the SYSVIS dump to
copy the PDS to disk.
See JCS example 1

Use the SYSVIS dump to
copy the PDS to tape.
See JCS example 2

Wait for message 0V20D
on SYSLOG then press END

1L

Save the copied PDS for your
system programmer and /or
IBM CE/SE. He may need

it to complete offline
program debugging.

Continue normal processing
with the next job
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PDAIDS

PDAIDS (problem determination aids), are routines especially designed to
provide specific information useful during offline debugging. These routines
consist of four trace routines, which are described in Section 2-B of this manual,
and one routine called the transient dump program.

Transient Dump

This program is designed to dump, on a program check, areas of the supervisor
before they are altered. The dump provides:

® the 16 general registers

the 16 control registers

e the first X‘20F bytes of low address storage

the logical transient area (with the label LTA)

the physical transient area (with the label PTA).

This information may be provided on either a printer or a tape unit. When tape
is used, the tape must be processed by the PDLIST utility program to provide
readable output data. PDLIST is described in Section 2-B. Both the printer and
tape modules are reusable, that is a dump occurs with each program check until
the function is reset.

The printed dump output is non-translating.

System requirements

Because the Transient Dump program is a PDAID function, it requires the
PDAID initializing phase and a PD area. Refer to “System Requirements”
for Trace Routines in Section 2-B-1.

TRANSIENT DUMP

Serviceability Aids.
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Serviceability Aids.

‘ Initializing the transient dump

Initializing is done by calling the PDAID program via the job control statement

// EXEC PDAID. O
The parameters for the dump may be entered through SYSLOG or through the
card reader assigned to SYSIPT.

Note: No other PDAID can be executed when the transient dump program is
initiated,
If SYSIPT is to be used, the card deck must be punched as follows.

Punch desired keywords and parameters, as shown in example 1, into cards.
Entries may be punched one-per-card, or as multiple entries (separated by commas)
in a single card. An entry may not be split between two cards. All 80 columns of

a card may be used, but a card is terminated either by the first blank following an
entry, or by a GO entry. The last entry of the last card must be GO and the last
card must be followed by a /* card. '

Note: If an incorrect parameter is read from a card, corrections are requested
on SYSLOG.

When the main phase (PDAID) has been loaded into any free partition (one must
be made available), the following message is issued on SYSLOG:

4C10D PDAID=
The operator must respond to this message with one of the following:

® TD Initiates transient dump.

® XX Terminates PDAID. @
e END key Indicates that the parameters are to be entered via SYSIPT. -
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Selecting the Output Device

The initializer keyword OUTPUT DEVICE selects an output device, which must:
be specified by channel and unit address, not by symbolic unit. When an output
device is specified, the initializer checks the address against the supervisor PUB
and automatically selects the appropriate module for the unit type (tape or
printer). :

Once the transient dump program has been initiated, it is given control each time
a program check interrupt occurs. When it has control, the transient dump
program has highest priority, and the system accepts only external interrupts.
All system processing is suspended and the operator must ready the transient
dump output device.

When to use

Use the Transient dump when you suspect coding errors in the transient routines,
for example, your own error recovery routines for devices not supported by IBM.
The information obtained from the dumps will help during offline program
debugging.

Terminating the transient dump

The transient dump program can be terminated by re-initializing the PDAID
program (// EXEC PDAID), and responding to the message PDAID= with XX.
It is also possible to reset (terminate) the transient dump by loading one of the

PDAID trace routines.

The following illustration represents the action of the transient dump program if
a program check interrupt occurs in the LTA.

TRANSIENT DUMP

Serviceability Aids.
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TRANSIENT DUMP

16 general registers
16 control registers

Real Storage

527 bytes decimal of
low address storage

Low Address Storage

t

Model dependent
log out area

Supervisor transient areas
% (Refer to Section 4 for details) Area

Supervisor Transient

(LTAand PTA)

Line printer
or

magnetic tape

Background
Partition

Pictorial representation of the information that is dumped.

®

SUPERVISOR
AREA

(Refer to
Section 4)

Keyword Parameter Meaning Default
PDAID ™ Initiate transient dump.
XX Terminate function Function

continues.

OUTPUT CUU or X‘cuu’ Use specified output device for output of

DEVICE transient dump function.

(Note 2)

GO End of initializer keyword entries.

(Note 1) !

Note 1: GO is an invalid response to a request for a console correction to card input,

Note 2: A printer or tape output device must be specified for transient dump,
CUU or X‘CUU’ notation must be specified by channel and unit address,

and not by symbolic unit.

Two examples of initiating the transient dump immediately follow the flowchart shown opposite.

Table A-4. Table of parameters for initializing the Transient Dump

2.28 Serviceability Aids.
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TRANSIENT DUMP
Initializing the Transient Dump

// JOB DUMPTA
// EXEC PDAID

4C10D PDAID =
Enter XX Enter TD Press
and press or and press or END
END END
4C11D OUTPUT DEVICE =
Terminate Se"?Ct output Read P:(rampeters
Transient Dump device from SYSIPT

<

Transient Dump
is initiated

// EXEC PDAID

PDAID=XX ‘
/* The LTA and PTA will be
// ASSGN SYS005,X’cuu’ dumped on the selected output

// MTC REW,SYS005
// EXEC PDLIST

/*

/& l

device if a program check interrupt
occurs in the transient area

¥

Print dump using
PDLIST utility

Print the Transient
Area

Serviceability Aids. 2.29
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Job stream examples

The following two examples show job stream to initiate the transient dump
program.

Example 1, via SYSIPT:
// JOB CARDINP7

// EXEC PDAID Calls for initializer.

PDAID=TD Calls for transient dump function.
OUTPUT DEVICE=00E Specifies printer output.

GO Signals end of input.

/*

/&

Note: A dump is given on all program checks.

Example 2, via SYSLOG:
// JOB TYPINPT6

// EXEC PDAID Calls for initializer.

PDAID= Console requests function.

TD and END key Operator specifies transient dump function.
OUTPUT DEVICE= Console requests output device.

00E and END key Operator specified printer output.

An output device must be specified for the transient dump fiction.
If this is a 3211 printer and the printer’s indexing feature is used,

it may occur that not the full length of every line of the dump is
printed. This .oss of characters can be avoided by disabling the
indexing feature. This is brought by loading a new FCB image into
the printer’s FCB in one of the following ways; ‘

Using the SYSBUFLD program.

This method is to be used when the transient dump is entered via
SYSIPT. The job stream as shown in example 1,

would than have to be as follows:

// JOB
// EXEC SYSBUFLD
FCB SYSxxx,phasename
/*
// JOB CARDINP?7
// EXEC PDAID

*

Using the LFCB command

This method is to be used when the transient dump is initialized
by means of the console printer keybord (SYSLOG). The job
stream as shown in example 2 would then be as follows:

LFCB X’cuu’,phasename
// JOB TYPINPT6
/! EXEC PDAID

.

phasename = the name by which the FCB image is cataloged.

N

C
J
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KENSOUMP

00040684
000084BC

00008620
00000008

12706713

00040298
00040280

00040308
00040688

00008581 08040300
00040078 00000008

Dumps of, and changes to Real and Virtual Address Areas

00000000
80008300

0000840A
000082E8

0000E 640

0000FFFF

0

000030
000060
000090
0000CO
0000F0
000120
000150
000180

8
008378
0083A8
008308
008408
008438
008468
008498
0084C8
0084F8
008528
008558
008588
008588
0085E8
008618
008648
008678
0086A8
0086D8
008708
008738
008768

PTA

008E60
008E90
008ECO
O008EFQ
008F20
008FS50
008F80
008FBO
00BFEO
009010
009040
009070
0090A0
009000
009100
009130
009160
009190
0091C0
0091F0
009220
009250

®
[ ]
([ ]
®
[ ]
®
[
[
2%‘
[ ]
[
®
[ ]
[}
®
®
[ ]
®
[ ]
[ ]
[ ]
o
®
®
[
[
[
[

00000000
040C0000
12042003

00000000
000008CC
00020000

0T0F2000
000C0000
00000000

0000090C
0000ASDC
000001CC

000004A0

000087A0 0C000000

04080000 00000134
0

c2

07100000
00003488

0004044A
00000000

TRANSIENT DUMP

POAID  ramatent 9&7{

040C0000
FE3BD600

00002876
055C0E26

67000000 0600 82F6))
i)

040€0000

00

10
000002C0

040C6000 000!
7 00060001
00000130 00000000

00000000 00000100
0

)

S

9550F418 4780F 0B6
F4184770 FO705860
30020A02 4110F422
F09A9108 F2D74710
4060100A 4590F09A
F40E4T80 F12CD20S
F1549112 201447E0
F2D69201 F2899550
9205F289 925DF3DC
400ED201 F2984026
47FOF230 D213F2AA
02054020 F2F247F0
B01C4110 F3EO09118
FOB69180 A0594710
4TTOF320 58220000
F39495FE 70004780
F4AC9500 20044780
201447DO FO70D201
F3FAOTF9 48TA007C
4ATA004C 18884387
040002D6 20000018
D5F15B58 C2D6D7C5
84000000 92600004
40CBCSET 40D3C5D5

L7A

20080201
0A020A00
FODCD605
4160F 400
F2F2F412
F2340768
80044780
D205F292
95508004
40300602
F0380203
A0874780
FOT01820
95FF2007
F3180300
F34A9102
10062006
48BA002E
00008980
020002EE
D5C45858
00006060
CTE3C840

error 44,47
OF00E 28004590 F2669101 30044710
gonooz 4710F08A 91023002 4710F080

40266006
91801002
40204020
4060100A
D5054020
F26AF26A
F1889218
40200200
4TT0F214
40004000
F266F3DC
F2A24000
91033002
4780F2F0
F4188004
A0S584TEOQ
45EOF 394
48887002
00034A8A
2000000C
C201C3D6
€2C76060
C9E240F0

00000000

Facls

4110F41A 0A024110
4710F0A6 0A079120
4780F038 96044003
4590F09A 95FFF419
F4084780 F234D505
9280F288 9203F282
2919214 F28AD217
F2A58005 D201F29E
D209F2AA 40300602
4780F234 07024000
18514110 F2660A2C
10064590 F3821821
4740F34E 9104A058
95202014 4T40F2F6
9560F418 4780F2F0
F0705822 000047F0
18664360 70008960
487A004A D20OF38B
004007FE 00000000
07000400 20000001
DTE35B5B C2D6D4E3
€3D6D4D9 C5CT74040
FOFOF060 D74BC448

00000000

imndeccdion

FO09495FE 70004780
9108A087 4710F0T6
F42A94FT AC870A02
10024710 FOBOO7F9
4TFOF038 9104A087
4780F038 9118A087
4020F2F2 4T70F15A
D201F286 8004920A
F2BEF2D6 9204F289
40080201 F2A24012
40004000 4780F234
40000738 40084008
9180F268 4710F262
4SEOF394 18444347
4T10F32E 91013004
95282014 4T20F2F6
410D0004 4TFOF2C8
F34E5822 000495FF
00014846 30345440
70001877 43720007
00000000 00300400
00000000 0000ESD6
FOF15B5B C2D6D4E3
€2C740C1 C4C4D940
604040C1 D9IC5CI00

= §2F6

F0389551
9110A087
4110F43A
92FFF419
4TEOFQEC
4TTOFLIC
D505F2F2
F28AD201
926CF30C
D201F2A0
D7024000
4590F24A
0A071815
00008940
4T10F320
96013004
94FE3004
20074780
30304160
91012006
00001500
D3F14040
FOF50000
C9E240F0
000020F2

80044780
4TEOFOSE
94FD3002
07F94160
94FBA087
91112014
F4124770
F2848000
95538004
40010200
40000733
9110A087
0TF958A0
00014844
18D018C0O
07F99532
18205822
F0709520
F2064060
4TEOF3BC

F038D300
94EFA087
0A024110
F3F04060
4TFOF104
4710F126
F2349110
9206F291
4T70F188
F2A4400D
40084008
4T10F240
00145880
30345A40
412CD000
20144770
000047F0
20144740
F3F24160
41770000

F4188004
0A0B9550
F43294FE
10044590
4160F3F8
DS03F2EE
30024710
D205F284
9209F 291
D203F2A6
9250F30C
96044003
A0885830
303047F0
95002000
F31845E0
F34E5820
F3669528
F2EE4060
1AT81A77

40404040
00000000
FOFOF4C1
F148F1F3

2
C2D6D7C5
012C0000
E3E8D740
80041224

00005858
00005C00
FOD3C203
4BF1F660

S aldanduns i ool
2 on - of

5858C1C2
906E4AAD
D2016006
43405000
905A0TF7
DS05B02A
9180600F
B260BEOT
4710821A
4TEOBLE6
30014620
B14A9260
47108248
0AQOBEBA
D5C3C503
C3E3C9ES
F8F9C940
c1c2c3cs
00000000
00000000
FOFOFOFQ
D9C50840

C5DYEIF1
905A1888
BOC4O7FE
185447FQ
D9C1D201
83364770
4780B1A8
B31F4100
9218B267
4120000F
B1C89580
B26447F0
94F8D008
20000009
40404040
€5404040
€961D640
€5C6C3C1
00000000
00000000
40C3C3C2
E2E8E2D3

Transient Dump output

This example shows the output obtained from the transient dump program. (The dump is
output when a program check occurs in the transient area.)

28005890
BF8TA005
95FF1002
80764111
008A3000
B14A18AD
4140BZ21A
B802ABEOT
9101831A
4B20C02C
A0004780
BO3E48FO
4BA0905A
FODTF6F0
F1E2FOF1
F1DBF6F2
€3C105C3
D5C€3C503
00000000
00000000
TEFOF4FO
E2E3TEFOQ

00144890
5810802C
4T780809A
000B9ISFF
4A20905A
4850C02C
41008208
82710708
4780819C
4830C02C
814A9110
C04658E0
42A0902F
C440C90D5
C440C9D5
€940C3C1
C€5D340C9
€9C70506
00000000
00000000
F4FOF 040
FOC56000

908458C0 00804BA0
45708068 48F0C046
18554350 10028950
10004770 80689283
18A248F0 CO0847F0
4860907C 41AA0010
92268267 92208264
BO2ABOZA 4100834C
41008270 BEO7B3LF
89300004 4A30905A
AOOF4770 B14A9601
C€0049280 D0009127
91029035 4780B21E
E3CSD9E5 40D9C508
E5C1D3C9 C440E2E3
05C3C5D3 40C606D9
C7050609 C5C40003
DIC54040 40404040
00000000 00000000
006000000 00004040
E2D2T€EF6 FLF6FLFO

90549287 A0009102
S8E0C004 9280A000
00035A50 C0249500
AQ009680 A00148A0
823C4100 B29094AD
41660010 D5018031
4570814A 92608264
BEOTB269 41108316
47FOB15E D608BO2A
41330010 05013002
AOQ048FO COOA4TFO
D00B84780 B2329283
42A0C05B 4TFOB21E
40404040 4O0FOFOFO
CLE3C5D4 C5D5E340
40DTD6E6 C5D94007
81000800 00040000
40404000 C10D94040

903547€0
91274008
50044780
905A94DF
00084570
83424780
0TF44650
GAOF9180
83424100
40024770
B23C4100
00005860
090090F0
F1C9F4FO
F1C9F3F2
D9D6CTD9
90C00000
00000000

BO2E4BAO
4780B05C
BOBB9ISFF
AQ0BOTF7
814AD508
81200501
810492F2
10024710
B2ABOTF7
B1E29601
B2FE9218
€00092C1
60000018
C44009C5
€440C1D9
C1D440C9
90D8FOFL
00000000

C05847F0
92834000
50004780
5010802C
B802AB342
80314002
B82ABBEOT7
B17COAQT
410082C0
3000960C
B2679220
600707FE
010091AC
DBE4C5€E2
€5C140D05
CTD5D06D9
F2F3F4&F5
00000000
o

803248A0
58600000
B09A1844
0A0348A0
4780821A
47708142
82614100
91208318
91029035
300F921D
B2644570
91400008
60000004
£340C3C1L
D6E340C1
C5C4FOD7
F6FTFBF9
00000000

00000000
40404040 40C3C3E2
FOFOFOFO FOFOF000

00
E6TEFOF1
FODTFOF8

The programmer’s remarks on this example indicate the main points of interest to aid offline
debugging, however this depends on the error symptoms and system environment.

F1FOFOF4
C1404040

00000000
FOF2F OF0
C5D9E540

FOF4F2F0
40C905E3

Serviceability Aids.
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PDUMP (partial dump) macro

This macro instruction provides a hexadecimal dump of:

The control registers

The addresses can be expressed in decimal or hexadecimal or in register notation
and need not be confined to any one partition.

The general purpose registers
The floating point registers (if FP is supported)

The virtual storage area contained between two address expressions.

Name

{name)

Operation

PDUMP

Operand

address 1, address 2

{r)

(r)

Address 1

Address 2

(r)

The contents of registers 0-1 are destroyed, but the CPU status is retained. Thus,
PDUMP furnishes a dynamic dump (snapshot) that is useful for program checkout.
Processing continues with the next user instruction.

The dump is always provided by SYSLST on 121-byte records. The first byte
is an ASA control character. If SYSLST is a disk drive, the user must issue an

specifies the start address of the

storage to be dumped.

to be dumped.

specifies the end address of the storage

one or both of the addresses can be
specified in any of the general registers.

OPEN macro to any DTF assigned to SYSLST after each PDUMP that is

executed. The OPEN macro updates the disk address maintained in the DTF table
to agree with the address where the PDUMP output ends. If OPEN is not issued,
the address is not updated, and the program is canceled when the next PUT is

issued.

The specified addresses are checked against the end address of virtual storage. If
address 1 is higher than the end address of virtual storage, or if address 1 is higher
than address 2, the PDUMP macro results in no operation. If address 2 is higher than
the end address of virtual storage, address 2 is automatically set to that address.

If address 1 and 2 are identical, only the contents of the general registers, the
control registers and floating point registers are dumped. (Floating point registers
are dumped only when the supervisor supports the floating point option.) The
dump output can be either standard (non-translating) or translating, depending on

the dump program cataloged in your system transient library.

Note: Addresses for this macro may not be specified by register notation for
programs eligible to run in the SVA (shared virtual area).

AN
Y
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When and how to use SUPERVISOR
COMMUNICATION
PDUMP is useful when you need to know the contents of specific virtual storage MACROS

areas at specified points in the program during program execution. For example,
you may want to examine the contents of storage areas that are being modified
during program execution, such as I/O areas.

The following example illustrates the use of the PDUMP macro.

ouT CANCEL

*LOOP TIMER ROUTINE®

0
003CTE D24F C2BF C2BE O4ACL 04ACO TIMINTR MVC BUGS WARN ¢ BUGS WARN-1
003C84 D227 C2BF CD4F 04ACl 05551 9 L)

Ve BUGSWARN{40)  CHKPTHRN

PUT TYPOUTL

POUMP LDOPCNT »LOOPCNT+3 DUMP LOCATIONS USED AS COUNTER
FOR THE LOOP AT EACH TIMER INT.

EXIT IT

*END OF LOOP ROUTINE®

This source code listing shows the PDUMP macro where the programmer needed
to know the contents of an area used as a counter.

The following dump printout was obtained when the program was executed.

KENTQOMS1 12706773

00041€10 00041E08 00000049 00000000 00090000 000C0050 00000010 00000002
00000001 0000CA34 00000013 4004007A 0004107A D7C8C1E2 BON40S0E 000422F8
00000000 00000000 00000000 00000000 00000000 00000000 00N0N000 00000000
004000FF 0000E640 FFFFFFFF FFFFFFFF 00000000 00000000 00000000 00000000
0000FFFF 00000000 0000000C 0000N000 0000.,000 00000000 C2000000 00000200

041680 0000CA34

Restriction:

The message INVALID ADDRESS SPACE is printed on the dump output if the
dump includes storage areas considered to be invalid address space.

The definition of invalid address space is listed under “Restrictions” in the
description of the ALTER command.

Serviceability Aids. 2.33
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DUMP macro

This macro, when assembled into your program and executed, will dump the
following system information:

The supervisor

The label length

o 0600600 0 0 0

The general registers

The floating point registers (if FP is supported)

The control registers

The active communication region address (see Section 4 for a description)

The partition identifier BG, F4, F3,F2, or F1
The temporary real or virtual partition issuing the macro.

The PD area (if PD is specified for the system; see B-3 in this Section)

Name

(name)

Operation

DUMP

Operand

If the program or main task issued the macro, the job step is terminated

JDUMP macro

Name

(name)

Operation

JDUMP

Operand

If the program of main task issued the macro, the main task (the whole job) is
terminated and a dump is made of those areas listed in the description of the

DUMP macro.
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The following considerations apply to both the DUMP and JDUMP macros: SUPERVISOR
. COMMUNICATION
1. If a subtask issues these macros, the subtask is detached, the job step or job, MACROS

respectively, is not terminated, and the dump described above is executed.

2. The dump is always provided on SYSLST, which, if disk or tape, must be
OPENED.

3. If either macro is issued by a program running in real mode, the temporary
" real partition is dumped. However, if these macros are issued by a program
running in virtual mode, the whole virtual partition is dumped.

4. The dump output can be either standard or translated, depending on the type
of dump cataloged into your system during system generation.

5. The LTA (Logical Transient Area) is used to contain‘the dump program;
therefore, the LTA printed in the dump will always contain a B-transient
$8BDUMPB (if the dump is directed to a line printer or tape unit), or
$8BDMPDC (if the dump is directed to a disk drive).

When to use

By coding these macros into your source listing you can ensure that a dump of
the supervisor and of the partition issuing the macro is executed.

For example, you may require a partition dump when certain conditions arise
during program execution. This is accomplished by programming a branch to

the DUMP (or JDUMP) macro written in the source listing. The JDUMP

macro must be used when it is necessary to terminate the job after entering the
routine that issued the macro. The DUMP macro is used when termination only of
the job step is required, for example, during program testing. After termination of
the job step in which the macro was issued the job steps after that are still
executed.
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Trace Routines

Two series of trace routines are provided on the System/370: PDAIDS and PDAIDS
SDAIDS

These aids enable information to be obtained from the system at the time of a
malfunction. They are aids for further error isolation, and are usually initiated
during a rerun of a troublesome program after a first analysis of the problem.
The type of trace to use for a particular problem depends on the result of the
first analysis and how much more information is required to help in further
isolation of the error.

This section is divided into two parts:

Part 1 describes the PDAIDS, and part 2 describes the SDAIDS.

PART 1 PDAIDS
General description

There are four trace routines that can produce printed output of certain events
which occur during the execution of programs.

The trace routine will:
®  Record I/O operations (I/O trace)
®  Record the order in which phases and transients are called (Fetch/Load trace)
®  Record the order in which supervisor calls (SVCs) are executed (Generalized
SVC trace)
®  Record the order in which either an SVC 0 or an SVC 31, and 1/O
interrupts occur. (QTAM trace).

On the occurrence of an event, an entry is generated which, by selection of the
trace, can be recorded on magnetic tape, printed on a line printer, or preserved
either in the PD area or, if specified, in an alternate area of real storage.

Caution
The effect on the operation of programs currently running in the system

that are time dependent, for example, a program using MICR or teleprocessing
as input/output, must be considered before using this serviceability aid.
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PDAIDS System requirements v
yerem e L
Before any PDAID function can be executed, the following requirements must
be met:
®  During the system generation, specify a minimum value of 1400 in the PD
parameter of the FOPT macro. (The maximum value is 10,240).
] If data provided by the trace routines is recorded on magnetic tape, use
the PDLIST program after tracing is complete to obtain a printout of the
tape.

All PDAID modules are distributed by IBM in the core image library.
They are self-relocating for initialization in any real or virtiual partition
(6K or greater) of a multiprogramming system.

Restrictions: More than one PDAID trace routine cannot operate concurrently.
This also applies to the PDAID Transient Dump program described in Section
2-A-4. Therefore, more than one program rerun must be executed if more than
one PDAID function is used to gather information about a failing program.

Using PDAID and SDAID concurrently: IF SDAID is active it must first be
terminated before initiating a PDAID trace in core-wrap output mode in an
alternate area.

Modes of output

Line printer: (not available as output mode for QTAM trace) Examples in this N
section show the trace outputs when the output device is a line printer. An

asterisk on the print-out indicates that at least one event (trace entry) has been

overwritten. This occurs when an overflow is caused in the trace table in the

PD area (described in B-3) or in an alternate area. This may occur when the trace

output device, or its control unit, or channel, is shared with other programs

running simultaneously.

If the printer is not ready or has an error condition, message 4C24A NO 1/0 TO OD
is printed on SYSLOG and the system waits for the END/ENTER key to be
pressed after the printer is made READY.

Magnetic tape: This mode of output collects and writes on an unlabled tape the
trace entries that occur during execution of a job stream.

The events are written on tape in core image (unprintable) format.

The tape must be processed using the PDLIST utility. The tape unit must be

assigned temporarily or permanently to SYS005 and SYSLST assigned temporarily

or permanently to a line printer in order to obtain readable listings of the events

traced. Examples in this section show the output format after using the PDLIST

utility. .

If the tape unit is not ready or has an error condition the message
4C24A NO 1/0 TO OD

is issued on SYSLOG and the system waits for the END/ENTER key to be ‘ ‘
pressed after the tape drive is made READY. ’ﬁl/\/

Y
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Core-wrap: This mode of output preserves a fixed number of trace entries in either PDAIDS

the PD area buffer or an alternate area taken from the main page pool. If the
alternate area is specified, the PD area buffer is not used. When the area is full, the
oldest entry is overwritten by each new entry.

When core-wrap in the PD area is specified, the PD area must be dumped. The
dump should normally be executed on the occurrence of a system malfunction
when the last few trace event entries are required to aid offline debugging.
Dumping and locating the PD area is described under B-3 in this section.

Table B-3 lists the length of each type of trace entry, the locations, and the
maximum number of entries that can be preserved in the minimum PD area
buffer size. Use the table and a dump of the PD area to locate the oldest and
newest trace entries,

Core-wrap in an alternate area: If many events are to be recorded in the core-
wrap output mode and the PD area is considered to be too small, specify an
alternate area large enough to contain the trace event entries.

Specifying and dumping an alternate area is described under B-4 in this section.

When an alternate area is specified, the real storage taken from the main page pool
is returned to the main page pool on termination of PDAIDS. Before the alternate
area is released, its contents are dumped on the device assigned to SYSLST.

(See “Termination of PDAIDS.”)

When to use the core-wrap output mode: This output mode is useful when no
output device is available, or when time required by the output operation is not
available. This would be the case for example, when a PDAID output device
interferes with time-dependent programs example, when a PDAID output device
interferes with time-dependent programs using the I/O channels. It should also be
specified when only the last few trace event entries are necessary to aid in offline
debugging. (This reduces the task of searching through masses of output.)

Terminating PDAIDS

Any trace routine can be terminated by re-initializing the PDAID program with
the job control statement // EXEC PDAID, and responding to the message
PDAID= with XX. It is also possible to reset (terminate) one trace routine by
loading another.

Terminating core-wrap output in an alternate area

When the core-wrap output is selected, SYSLST must be assigned to either a
line printer, a tape unit, or a disk drive, before responding with XX to the
message 4C10D PDAID=.

For example:

// ASSGN SYSLST, X‘00E’
// EXEC PDAID

If SYSLST is unassigned, the contents of the alternate area is overwritten when it is
returned to the main page pool.

PDLIST

- Whether the PDAID function uses a printer for its output device, or the PDLIST
program prints the output of a tape unit, the data printed out is identical.
PDLIST is initiated by the command:

/{ EXEC PDLIST

PDLIST then prints on SYSLST the contents of the tape reel (it can include the
output of more than one PDAID function) mounted on SYS005. No tape labels
are required.

Note: The data can only be printed using PDLIST if the device assigned to
SYSLST is a line printer.

Serviceability Aids.
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PDAIDS

2.42

Serviceability Aids.

Description and operation

Input/Output Trace

This trace enables the 1/O activity of programs run under DOS/VS to be recorded

for offline analysis. The format of the data recorded in the PD area either in a
trace table or, when using the core-wrap output mode in a rotating buffer, is as
follows:

Length of one entry = 18 decimal bytes 1
e —

On the occurrence of an 1/O interrupt;

b T 1 1 1T T T 1 LA N N D R
Addr 1/0 OLD PSW csw
qr R T S N S R T W N N B A
On the occurrence of a START 1/0 instruction
T T T 1 I I T I [ I T
Device
E2 40| C} @ CCB ADDR-R1 CSW
Addr | "7 1 1 T Y R N N B

|
L
! Condition Code

If the entry is made due to CSW stored
on a START /0 instruction the CCW
address in the CSW is set to zero.

Notes:

1. The PSW and CSW are described in E-2 of this Section.

2. The CCB is described in chapter 6 of Section 4.

3. General purpose register usage is described in chapter 10 of Section 4.
4. The CCB address and the CCW address in the CSW are virtual addresses.

Either of these occurrences is referred to as an I/O event.

By selection of the trace output device, the event can be:
®  Recorded on magnetic tape

®  Printed on a line printer

° Preserved in the PD area

[ Preserved in an alternate area

When magnetic tape output is used, the tape must be processed by the PDLIST
utility program to provide a formatted output on a line printer.

The modes of output and PDLIST are described under B-1 in this Section.

C
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Tracing Options: The 1/0 trace function provides the following options: PDAIDS
®  Trace all I/O activity on the system.

. Eliminate a maximum of three devices.

° Limit trace to a maximum of three devices.

The trace limiting options are specified by the initializer keywords IGNORE
DEVICE= or TRACE DEVICE=, All I/O activity is traced if one of these key-
words is not specified. The two keywords are mutually exclusive: when one is
specified, the other becomes invalid.

The trace limiting options are invoked by specifying the channel and unit
addresses (X‘CUU’ or CUU) of the appropriate devices. Symbolic device
references (SYSxxx) are invalid.

Note: If the trace output device is being used by a problem or control program
simultaneously with the PDAID program, I/O events for the PDAID program
are ignored (not traced). Because of this, it is not necessary to ignore the trace
output device.

When to use: Use the I/O trace to check that the I/O interrupts within your
system are correct during the execution of programs.

You could use it, for example, in a multiprogramming system where the status
of 1/O units is suspected of causing incorrect I/O interrupts. An I/O trace output
will inform you about the sequence of SIO/ I/O interrupts and about the

status of I/O units at the time of interrupt.

The next two examples show the output obtained from an I/O trace.

Serviceability Aids. 2.43



Trade Routines

PDAIDS

070C2 0090C
070C20000000090C
070C20000000090C
070€20000000090C
070C20000000090C
070C20000000090C
070C20000000090C
070C20000000090C
070F20000000090C
070F20000000090C
0T70F20000000090C
070C20000000090C

070F20000000090C

1004094 00000
1004094008000000
1004094008000000
1004094008000000
1004094008000000
1004094008000000
1004094008000000
0000000004000000
0000000004000000
0000000C04000000
0000000004000000
0000000004000000

0000000004000000

00E 070F20000000090C 0000000004000000

00E 070F20000000090C 00000000 [+]

sSI0
sSI10

910

0910

00E 070C20000000090C 0000000004000000

00E 0TOF20000000090C 0000000004000000

00E 070F20000000090C 0000000004000000

00E O7OF. [,6/ alee (& 104000000

sIo
sio
s10

Ta

0000000E fmk:b 0!7
/0'»1, /,

0000000€ f ,/0 JW fmn

510 0000 5707 ondficdbon, 08000000 | 381

SID 0000 104000000

SIO0 0000« J040000

070C2 80C

90C 1

|

SI0 0000000EQ0040910 0000000004000000
SI0 0000000E00040910 0000000004000000

SI0 0000000E00040910 0000000004000000

00E

00E

|SIO 0000000E00040910 0000000004000000 l 00E

00E
Q0E

00E

070C20000000090C 1004094008000000

070Cc2

90C 1004094 Endoan

oroc2 1004

90C

070C20000000090C 1004094008000000

070C200

90C 1004

070C20000000090C 1004094008000000

An example showing an I/O trace output printed on a line printer used as the
PDAID output device.

PDAREA

009480
003440
0094CO
0094E0
009500
009520
009540
009560
003580
0095A0
009520
0095E0
009600
009 620
009640
033660
009680
009640
0096C0
0096E0
003700
009720
003740
09760
009780
009740
003720
0097E0
009800
009820
029840
003860
003880
009840
0098C0
009 8E0
009900
009920
003940
029960
0739980
009940
009970
003950

804000E0
00002000

0000F600 FFFFFFFF
00000000 00000000

FFFFFFFF
00000000

00000000
00000030

S(&ré‘f/ﬂom

E3D373F3
00000000
FFFFFFFE
FFFFE=80
50C091C4
47709084
00004111
58810020
80034770
078A070A
07843501
918307°A
00184248
47F09110
00009924
84F 20300
8AF 00000
20000000
0002070C
oaooooool,zhooooo OQ0EFFO0

F8F07000i000099FF

00004798 00003AA4
FEFFFFFF FFFFFFFF
80004 TAE 4TF0915C
58400014 48A0A040
95FFA002 4733910C
00005820 91C49120
19AB4740 9OFE41CB
910CBFBT 80454770
46209038 078A070A
80069158 O0T8AS8B0
58809188 44009068
00029430 B0029120
5841001C 50AB0006
000099FC C4E4D400
0000000E 070F209)
00000400 0000000E
09620000 00000400

0000473C
00001939
3FT

581

49

18l

10¢

301

49

91884188
50280002
10064710
91328332
00002220
PRERIELY
070C2000
0000E240

BAF00)00

9000158E

D704C1C9 CACOE3EE
“FEFFEFF

W 10000084
+780910C

ool i

00125980
50180006
913C9130
47803132
DSETFFFF
00200030

2
000004)0

00000000 00002000
00000000 2000000

00000000
00000200

0000844E 00000
FFI009 FFFF
FFFFFFFF
50A0905¢C
41AA0008
A024581:
47809110
91B8BEAT
49209036
800391C0
91845080
9050 88A0
80086008
00009654
09620000

}0805AC0
$FAT0041
103C588B0
18A0905C
30182502
91BL474) 91565880
D2018000 91BJ50AD
B002477) 91120702
4TFO090CA E2400000
000EQ70C 20000000

040
Sosaro ~ Une
FFOOBAFO 00022000 04000000

F2000 00002962 00020000
0000PO0E 070C2000 00000962

000"

FFO
fho £2¢0 =

000 e & csw
996 2loped on a
200

E24 Séiﬁf'l}/O
080

00042
000

a70
0000: ¢4
8AF02300
8AF00000
20009000
00020702
04003000
00003870
FF0034=0
0702000
00003003

00000400
09620000

FFOOBAFO
073F2000
0000000E
00000400
09520300
O000EFFO0
000EO70OF
04000000
00000000
00000952
0000000E
00000C0E

VOULULOE
0000000E
00000400
09620000
20000000
E2400000
08000000
00000000
00000962
07002000
0000E240
8AF 00800

“""‘-C sSw—"X

CCB a%émo (6r1)

prrdy

C 20000000

E2420200
08000000
00000200
30000962
070C2000
J000E2490
8AF00820
BAF00J00
20000200
000EQ70C
24020030
00008AF0O
FFOOBAFD
070F2000

00000400
09620020
000ZFFOO
000S07JF
04000000
00200320
00000962
0000000E
0000000 E
00000400
09520000
20300200
€2400000
08000000
00202000
00200962

&ﬂwze«/fy/

04000000
00000000
00000962
0000000E
0000000E
00000400
08620000
20000000
E2400000
08000000
00000000
00000962
070C2000
00002240
8AF00800
8AF00000
20000000
000EQTOC
04000000

000EO0TOC
04000000
00008AFO
FFOOBAFO
070F 2000
00000002
00000400
09620000
000EFFOO
000E070F
04000000
00000000
00000962
0000000E
0000000E
00000400
09620000
20000000
00000000

0000EZ240
8AFQ0800
8AF00000
20000000
000E07IC
04000090
00008AFO
FFOOBAFO
070F 2000
0000000E
00000400
09620022
O0OEFFOQ
000EOQT7OF
04000000
00000000

eeseeDasecnaancs

An example of an 1/ trace executed in core-wrap output mode in the PD area. The

PD area was dumped using the DUMP command.
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Fetch/Load trace

Trace Routines

The F/L (fetch/load) trace records the order in which phases and transients are
called from the core image library under the control of DOS/VS. Issuing a fetch
or load causes an SVC 1,2 or 4, and the format of data recorded is as follows:

Length of one entry = 22 decimal bytes

o

A

L1444 gy N

T T LI [ I sva T I [ | | 1
SVC ADDR| LOAD ADDR | ENTRY ADI[DR
! } |

5YSLOG
D

J/ [§ A A

Y ~y

AR, BG, F4,F3,F2, F1
See note 4.

Entry address to give
control to the phase.

Address at which \
the phase is loaded. "

Call Address (This is taken from
the SVC old PSW; therefore it is
actually 2 bytes past the calling
address.)

—

—— Vatue of the Supervisor Call (See note 3)

L_> Phase Name

Notes:

1.

3
4

At times, SVC 5, 6, 11, and 14 branch directly into the supervisor fetch or
load routine. These are traced whenever they occur, and appear in the
output of the trace; however, the calling address and SVC values do not
indicate the actual fetch or load.

Use of the REQUEST key during the operation of the F/L trace may result
in apparently erroneous data due to the supervisor action required to
handle the request.

In particular, supervisor calls that have already been recorded may not be
completed, and part of the data put out by the specific phase may pertain
to these incomplete SVCs.

A list DOS/VS SVCs can be found in Section 4.

The SYSLOG ID is described in appendix B.

When the data is recorded in the PD area, either in a trace table or, when using the
core-wrap output mode, in a rotating buffer, the two bytes used for the SYSLOG ID
is recorded between SVC ADDR and the LOAD ADDR.

Serviceability Aids.
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On the occurrence of an event, an entry is generated. By selection of the trace
output device, the event can be:

Recorded on magnetic tape
Printed on a line printer ﬁ‘m

Preserved in the PD area
Preserved in an alternate area.

When magnetic tape output is used, the tape must be processed by the PDLIST
utility program to provide a formatted output on a line printer.

The modes of output and PDLIST are described under B-1 in this Section.

Tracing Options: The F/L trace functions are:
L Trace all SVC 1, 2, 4, and certain SVC 5, 6, 11, and 14 interruptions.
®  Limit the trace by partition (multiprogramming systems only).

Trace limiting options are specified by the initializer keyword TRACE PARTITION=

These options are useful only when the user runs several partitions at once, and does
not wish to trace all of them. If only one partition is operating at a given time, the
default (trace all partitions) allows both the single partition and the supervisor to

be traced.

When to use: Use the F/L trace if you are not certain which phases are required
for a particular program, or in which sequence they are called by the program.
From the trace output you can see where the phases were loaded and their
entry addresses. In addition you can check the logical use of the phases for the
program.

The next two examples show the output obtained from an F/L trace.

®



// J0B POLIST
MAP

2/ ASSEN

£5BCLOSE
£1BE0J3

£4BECIT

24BEQJS1
£J0BCTLG
FJ0BACCT
2J0BCTLF

£J08CTLY

SYS005, X* 241"

/7 MTC REW,SYS005
// EXEC PDLIST

C-040B84A L-0082E8 E-0082F0

C~040B4C L-0082E8 E-0082E8

C~-0084B8A L~-0082E8 E-0082F0

C-00847A L-0082€8 E-0082F0

C-040958 L-041888 E-041888

C-041AEQ0 L-041880 E-041880

€-040958 1-041888 E-041888

£#BCLOS2 [
14BEQJS [
J4BEOJ [
JJOBCTLA & C-
£J0BCTLN & C-
2J0BCTLG 4 C-
#J0BCTLG 4 C—

DATE 12/06/73,CLOCK 20/31/54

0084 D6 L~0082E8

00837C L-0082E8
008372 L-0082E8
00839E L-040078
040958 L-041888
040958 L-041888

040958 L-041888

£-0082F0
E-0082F0
€-0082F0
E-041888
E~-041888
E-041888

€-041888

C~-040958 L-041888 E-041888

=

040842 L-0082E8

£-0082F0

An example showing an F/L trace output as printed on a line printer using
PDLIST. (A tape unit was selected as output device for the PDAID.)

01L6C00
O14FEO

-PeDo-
009480
0094A0
0094C0
0094E0
009500
009520
009540
009560
009580
009540
0095C0
0095E0
009600
009620
009640
009660
009680
0096A0
0096C0
0096E0
009700
009720
003740
009760
009780
009740
0097C0
0097€E0
009800
009820
003840
003860
009880
003840
0098C0
0098€0
009900
029920
009940
009960
009980
009940
0099C0
0099€0

® 6 & & o &6 o ¢ o o o o ¢ ©° o o o
a0

"®
N

LBLTYP
—eE2em
081 000
1 031020
031040

[
-
LY

ol

An example showing the PD area in a system dump after executing the F/L trace

Told Name

DEBUGEX3 € 10/05/73

00000330 --SAME--
00000000 00000000 00000000

Slapt” <

PL area. [000099FD 0000479C
00000000 00006940 00003KE4 0000100)
90ECD202 B0OO90025 D200B0O08 008BOTFA
FFFFFF30 FFFFFFFF OTFAO70A OTFAOT0A
4710909A 95FF90F5 078A9SFF 90F5078A
07845880 90ECS501B 000C500B 00100207
02018014 80029502 BO084770 90CE4111
9O0F04740 90E2588B0 YOEB50B0 90ECOTFA
FFFFFFFF 5B5BC2C5 D6D1F340 08008908
F4400200 88860000 87C00000 87CBC6F2
00008758 C6F25858 C2C5D601 F4400200
D601F540 02008704 000087CO 000087C8
87C00000 B7C8C6F2 5B5BL2CS D6D1F540
€2C505)1 F4400200 881A0000 87C00000
000087C0 000087C8 C6F25B58 C2CSD6D1
SB5BC255 D6D1F540 02008704 000087CO
881A0000 87C00000 8TC8C6F2 5B5BC2CS
C&F25858 C2C506D1 F4400200 881A0000
02008996 000087CO 000087C8 C6F25858
87C8C6F2 5858C2D7 C3C80240 02008A3E
07400200 894 87C0 87C8CHF2
000087C8 €2C404D7 C2C30200

0750540 \\~___~_\V’_—_“//

87C00320
Phare Name

AREA

C2D6D4323
000087C0O
5858206
89EE0D00
C6F25858
02008432
87CBISF2
05400298 1220000
00008708 C6F25858
D4E3F2=5 020089EE
87C00000 87C8C6F2
C2C325)6 ESF10208
00008720 000087C8
58580223 D3D6E2F2
84020200 87C00000
C6F25358 C2C3D3D6
02081732 000087C0
87C8C6F2 585BC2D6
FOF50200 89EE0D00
00008728 C6F25B58

Sve
(Fg6omPBc) @
02008A9J

87CBC6F2
C2D6D7C9 CTD50400

S858L2C3 D3D6E2CS

87C00000

000087C8
D7CSDS5F1
87C00000
C€2C3D3D6
000087C0
5B5BC2C3
8A900000
C6F25BSB
04008946
B87C8C6F2
D5F10200

000087C0
5B58C2D6
315A0000
C6F2585b
020089CE
87C8C6F2
E2C50200
000087C8
D7C9C7DS
87C00000
C2D6D7CS

HEX LENGTH 1S 0000
00081718

00000018
00000000

[B7csc1E2 €55C5C5C 074D3000
D7C8ZLE2 AOOBIGEE O0OB32A8
00000270 00000000 00000000

in core-wrap output mode in the PD area.

ol adibers o

zrea

300 00000000

POAID  Fhese

0000168E 0000B44E£00000C56

FFFFFFFF
4TF09036
95FF90F 5
80005000
00085018
00009584
000087C0
585BC2C5
88140000
C6F25858
02008704
87CBLEF2
F4400200
0000878
D6D1F540
87C00000
€2C506D1
000087C0
5858 4
B8EE0000

000087C0
585BC2D6
89460000
C6F25858
02008862
87C8C6F2
E2C50208
000087C8
D4E3FOFS5
87C00000
€206D7C5
000087C0
585BL206
88620000

00000000
00081910
00008450

D724C1C9 C4CHE3EG) FFFFO009

FFFFFFFF FFFFFFFF
428090F5 58800080
078A95FF 90F5078A
58800014 4880805A
00105818 000C4188
0000973C 000099FC
00008700 C6F25858
D6D1F540 02008704
87C00000 B87C8I6F2
€2C506D1 F4400200
000087C0 000087C8
58580205 D&6DLF540
881A0000 87C00000
C6F25858 C2C5D601
020087D4 0000871
87C8C6F2 58582

40400200 885E00

000087C8 C6F258

4D4|
_87C001

e 1

000087C8 C6F25B58
D7C5D5FL 02008862
87C00000 87COC6F2
CzD6D7C5 D5400200
000087C0 000087C8
585B8C2C3 D4E3FOF1
17€20000 87C00000
C6F25B5B C2C3D3D6
02008882 000087C0
87C8C6F2 5B5BC206
D5F10200 88620000
000087C0O C&6F25B58
D7C5D540 02008922
87C00000 87C8C6F2

00000000
00000049
SEOE6CAF

4008107A
00003002
00000000

00000000

00009F02
FFFF 5880
FFFFFFFF
9101 8042
9SFF 90F5
4AB090F &
00165980
0040 FFFF
C2C5D6D1
000087C0
5B5BC2C5
881A0000
C6F25858
02008704
8T7C8C6F2
F4400200

ey

D3D6E2F3
87C00000
C206D7C5
000087C0O
5B5BC20D6
89220000
C6F25858
02008986
B87C8C6F2
E2F3 0200
000087C8
D7C5D540
87C00000
C2D6D4E3
000087C0
00000000

0003207A
0000002E
00000000

@rwe
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Keassosee
e0c oSaec¥h.
s+ EEBEDJ3 .
. «eHF2
e eaHF2EEBEQJ4 o0
0JS seaMesscsceH
seeea HF2EEBEDJS
BEQJ4 o
sescean
LEBEDJS eeeMevas
HF 26&BE

« HF288
P eesessodlesHF2
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F2EEBCLOSEeveven
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LOSEeesssosesseH
eeees HF2EEBCLOS3
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Trace Routines

PDAIDS Generalized Supervisor Call trace

The GSVC trace records SVC interrupts as they occur. All SVCs, or a selected

group of SVCs, may be traced. The format of the data recorded in the PD area /(\)
either in a trace table or, when using the core-wrap output mode, in a rotating «
buffer, is as follows:

=

Length of one entry = 18 decimal bytes

T T T 7T T | T T T Tfsve] T__T IsysLOG
SVCOLD PSW GROQ GR1
[ I A S e (g [Nof 4 1D*
! i | — [} J
b AR
BG
Fa
F3 See note 5
F2
F1
b  The contents of general purpose register 1
}e—p  Value of the Supervisor Call, (See note 3.)
\— =  The contents of general purpose register 0.
Notes:

1. If PTO=YES in the FOPT macro, then SVCs issued when the physical
transient area is busy are not traced.

The PSW is described in E-2 of this Section.

A list of DOS/VS SVCs can be found in Section 4.

General purpose register usage is described in Section 4.

The SYSLOG ID is described in appendix B.

LW

®
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On the occurrence of an event, an entry is generated. By selection of the trace
output device, the event can be:

®  Recorded on magnetic tape

®  Printed on a line printer

] Preserved in the PD area

®  Preserved in an alternate area.

When the magnetic tape output is used, the tape must be processed by the
PDLIST utility program to provide a formatted output on a line printer.

The modes of output and PDLIST are described under B-1 in this Section.

Tracing Options: The GSVC function provides the following options:
®  Trace all SVCs that occur.

Trace up to six SVCs selectively.

Eliminate up to six SVCs selectively, and trace all others.

Trace all partitions.

Trace up to five partitions selectively.

SVC limiting options are specified by the initializer keywords IGNORE SVC=
or TRACE SVC=. All SVC activity is traced if one of these option keywords is
not specified. The two keywords are mutually exclusive: when one is specified,
the other becomes invalid.

The partition limiting options are specified by the initializer keyword TRACE
PARTITION=. This is useful only when the user must run several partitions at
once, and does not wish to trace all of them.

When reading the output from this trace routine you may see more SVCs listed
than expected. This is because an SVC already traced and recorded may be reset by
the supervisor SVC routine, and then re-issued by the program being traced. For
example, your program may issue an SVC 0, which is traced. But the channel
queue may be full at that point in time, and so the supervisor can not handle the
SVC 0. When your program has control again it will issue the SVC 0 which will of
course be traced again.

When to use: Use the GSVC trace when a particular SVC issued by a troublesome
program is suspected of causing the errors.

The values of registers 0 and 1 are printed on the trace output and these can be
important for certain SVCs.

The trace output also shows the current PSW at the time the SVC was issued.
Therefore, the instruction and routine issuing the SVC in the program can be
located.

The next two examples show the output obtained from a GSVC trace.

Trace Routines

PDAIDS
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77 ASSGN SYS005,X$2A1° Svco

77 MTC REW,SYS005

1/ EXEC POLIST sve o Fsw GRZ Gt 5 Surdidn

| Psw{eTopTo60000083 7 0-{000052€0] 1-{000692C O](i-08 (B3] PS¥-0710200000040B44 0-00040844 1-00041508

PSW-070D10000000831C 0-00040844 1-000004A0 N-21 T-BG PSW-070D000000008484 0-00040B44 1-00041488

PSW-07000000000084D6 0-00040844 1-000082E8 N-02 T-BG IPSH—O‘IODOOOOOOOOSSO‘! 0-00040B44 1-000004A0

PSH-070D000000008422 0-00040B44 1-000004A0 N-0B T-BG PSW-071D20000004084C 0-00040B44 1-00041488
PSW-07000000000082FC 0-00040844 1-000004A0 N-21 T-8G PSW-070000000000837C 0-00040844 1-000082E8

PSW-0700000000008306 0-00040B44 1-000004A0 N-21 T-BG PSW-07002000000084BA 0-00040B40 1-000082E8

An example showing a GSVC trace output as printed on a line printer using PDLIST.
(A tape unit was selected as output device for the PDAID.)

TERMTOMS 12/06/73

03F980 22560000 001B0704 08D8C2C7 07101000 0004224C 00040CA9 000408D8 C2C70710

03F9A0 00000004 22560004 O0CA90704 08D8C2CT 07101000 0004224C 00040CA9 000408D8

03F9C0O C2CT70T1D 00000004 22560004 OCA90704 08D8C2C7 0T1D1000 0004224C 00040CA9

03F9E0 000408D8 C2C70710 00000004 22560004 0CA90704 08D8C2CT 071D300" ~~~“"2n

03FA00 00040CA9 00040910 C2C70710 00000004 22DC0004 OCA90704 0910C2C 0’(@

03FA20 000422EE 00000008 00040910 €C2C7071D 00000004 22C40000

03FA40 07103000 00042202 0000000B 00040910 €2C70710 00000004

03FA60 0910C2C7 07103000 0422 00000008 00040910 . 22¢40000

03FA80 00080704 0910C2C7 (07103000 00042202 00000008 00D40910 { P 00000004 -
03FAAQ0  22DC0000 000BOT04 e T S~ >y— €2C7071D 5 W\
03FACO 00000004 22EB0000 O¢ 00040910

03FAE0 C2C7071D 30000004 2. Sve 0'4/’5*' e : 00000018 )
03FBO0 07040808 C2C70710 1! Svco SysLog 00042256

03FB20 00040CA9 07040808 C2CTG/1U 1U0VULUA ZzaLuuus, uLayuuut uou8C2CT 071D0000

03FB40 00042256 00040CA9 07040808 C2C7071D 00000004 224C0004 OCA90004 08D8C2C7T

03FB60 071D0000 00042256 00040CA9 070408D8 C2C70710 00000004 20100004 0CA90004

03FB8O 0820C2C7 071D0000 0004201A 00040CA9 07040820 C2CT071D 30000004 22D20004

03FBAO OCA90004 0910C2C7 07103000 000422€EE 00000008 00040910 C2CT071D 00000004

03FBCO 22C40000 000B0704 0910C2C7 071D3000 000422D2 00000008 00040910 C2C7071D

03FBEO 00000004 22DCO000 00080704 0910C2C7 07103000 000422EE 0000000B 00040910

03FC00 C2C7071D 00000004 22C40000 000BO704 0910C2C7 07103000 000422D2 00000008

03FC20 00040910 C2C7071D 00000004 22DC0000 00080704 0910C2CT 07103000 000422EE

03FC40 00000018 00040910 C2C7071D 00000004 22€E80000 001B0704 0910C2€7 07103000

03FC60 000422EE 00000018 00040910 C2C7071D 30000004 224C0000 00180004 08D8C2C7

03FC80 O0T71D0000 00042256 00000018 07040808 €2C70710 10000004 224C0004 OCA90004

03FCAO 08DBC2CT 071D0000 00042256 00040CA9 07040808 C2C7071D 10000004 224C0004

03FCCO O0CA90004 08D8C2CT 071D0000 00042256 00040CA9 07040808 %%10710 10000004
03FCEO0 224C0004 OCA90004 08086207!07[00000 00042256 00040CA9 (07D408D8 _C2C7P71D
= =

03FDOO 30000004 22020004 OCA90004£0910C2C7 071D W

03FD20 €2C7071D 30000004 22EE0000 o 3 { svc
03FD40 07040910 C2C70710 30000004 22020000 0008000«
03FD60 00000008 07040910 C2CTOT1D 30000004 22 EE000!

03FDB0 000422C4 00000008 07040910 C2C7071D 30000004 22020000 000BOD04 0910T2C7

O03FDAO 071D0000 0004220C 00000008 07040910 C2C7071D 30000004 22EE0000 00180004

03FDCO 0910C2C7 071D0000 000422E8 00000018 07040910 C2C70710 30000004 22EE0000

03FDEO 001B0004 0910C2CT 071D3000 0004224C 0000001B 00040808 C2C7071D 00000004

03FEO0 22560000 001B0704 08D8C2CT 071D0000 0004224C 00040CA9 00040808 C2C7071D

03FE20 00000004 22560004 O0CA90T04 08D8C2C7 07101000 0004224C 00040CA9 00040808

03FE40 C2C7071D 00000004 22560004 OCA90704 08DBC2CT 071D1000 0004224C 00040CA9

03FE60 000408D8 C2C70710 00000004 22560004 0CA90704 08D8C2CT 071D3000 000422D2

O03FEB0 00040CA9 00040910 C2CT071D 00000004 22DC0O00%4 OCA90T04 0910C2CT 071D3000

03FEAD 000422EE 00000008 00040910 C2C7071D 00000004 22C40000 000BO704 0910C2CT

03FECO--07103000. 00042202 00000008 00040910 -C2C707L0 00000004 22DC0000 000BO704

03FEE0 0910C2C7 071D3000 000422EE 00000008 00040910 C2C7071D 00000004 22C40000

03FFO0 000B0TO4 0910C2C7 07103000 00042202 00000008 00040910 C2CTO0710 00000004 f

03FF20 22DC0000 000BO704 0910C2C7 07103000 000422EE 0000001B 00040910 C2C70710 SY.SLDC za sp
03FF40 00000004 22E80000 00180704 0910C2C7 07103000 000422EE 00000018 00040910 Pl g
03FF60 C2CTO071D 30000004 224C0000 00180004 0808C2C7 07100000 00042256 00000018 BGesossase .a8¢] 8
03FF80 070408D8 C2C7071D 10000004 224C0004 0CA90004 08D8C2CT7 071D0000 00042256 ee+QBGes

03FFAO0 00040CA9 07040808 C2C7071D 00000004 20100004 0CA90004 0820C2C7T 07100000 eseesssQBG.

03FFCO 0004201A 00040CA9 07040820 C2C7071D 00000004 224C0004 OCA90004 08D8C2CT

03FFEO ) 0 00 00!

) : (&x 2017

An example showing a GSVC trace in core-wrap output in an alternate area. The
alternate area is dumped on termination of PDAID and is given back to the main
page pool. (The beginning of the alternate area is not shown).

2.50 Serviceability Aids.
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This trace records the sequence of SIO instructions issued to channels and devices.
The data recorded is similar to that of the I/O trace, but gives more details about
the type of I/O interrupt.

This routine is designed to trace programs running in real mode. However, it can be

used to trace virtual mode programs provided the following is considered when

reading the trace output: '

®  If the program being traced is running in real mode the CCB address and the
CCW address in the CSW are real addresses.

®  [f the program being traced is running in virtual mode, the CCB address and
the CCW address in the CSW are, respectively, the address of the CCB copy
block. (Refer to Section 4 Chapter 13 for a description of CCB and CCW
copy blocks.)

There are three types of trace events and each type is recorded, having a prefix

that defines the type.

The data is recorded in the PD area, either in a trace table or, when using the

core-wrap mode of output, in a rotating buffer. The format of the data recorded

is as follows:

® On the occurrence of an SVC interrupt;

v 1T 17 T 1 T T 1 T 1 T y
v | Sve SVC OLD PSW GRO GR1 PYRLOS
. | I N N B | 1 1 L [ | )
[} }L L 1
] > AR
BG
Eg (See note 5.)
F2
Prefix V F1
X'ES’

' General purpose register 1

(See note 4)

> General purpose register O

L— Value of the Supervisor Call (See note 2.)

® On the occurrence of an SIO instruction

T - T T 1 T 71 T 1 T 1 T 1

s | ¢ | Device CCB ADDR csw FF FF FF FF FF

Addr
h i l 1 ! | 14 [ A | | { 1
l | T )
‘—> Conditi de

Profix S ion co Not used
X'E3

® On the occurrence of an /0 interrupt;

T T T T T 77T T T T T T ] T
| Revice 1/0 OLD PSW csw FF FF
ar [ B | 1 1 [ I T I L4 |
Not used
Prefix |
X‘C9’
Notes:

1. The PSW and CSW is described in E-2 of this Section.
2. A list of DOS/VS SVCs can be found in Section 4.

3. The CCB is described in Section 4.

4. General purpose register usage is described in Section 4
5. The SYSLOG ID is described in appendix B.

Any of these occurrences is referred to as an event. On the occurrence of an
event, an entry is generated.

Serviceability Aids. 2.51
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2.52

Serviceability Aids.

By the selection of the trace output device, the event can be:
®  Recorded on magnetic tape

° Preserved in the PD area

o Preserved in an alternate area.

When magnetic tape output is used, the tape must be processed by the PDLIST
utility program to provide a formatted output on a line printer.

The modes of output and PDLIST are described under B-1 in this Section.

Tracing Options: The QTAM trace function provides the following options:
o Trace all SVC 0 and 31, SIO, and I/O interrupts.

Trace SVC 0 and 31, SIO, and I/O interrupts from any three devices.
Ignore SVC 0 and 31, SIO, and 1/O interrupts from and three devices.
Trace in all partitions

Selectively trace up to five partitions.

Trace limiting options are specified by the initializer message parameters
IGNORE DEVICE= or TRACE DEVICE=. (The device options are invoked by
specifying the three devices to be traced or ignored.) All SVC 0 and 31, SIO,
and [/O interrupt activity is traced in all partitions of core if one of these
options is not specified. They are mutually exclusive: when one is specified, the
other becomes invalid.

The partition limiting options are specified by the initializer keyword TRACE
PARTITION=.

When to use: Use the QTAM trace to check the sequence of SIO instructions
to the channels and devices. Use this trace if you suspect errors in I/O interrupt
handling routines or in program routines issuing SVC 0 and SVC 31, or if you
suspect errors in the sequence of I/O interrupts being returned from channels
or devices. The next two illustrations are examples of output from a QTAM
trace.

The next example shows a dump of the real address area containing trace output
when the core-wrap output mode in an alternate area is selected.

U
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TERMKEN 12/06/73 PLAIY Q7TAM 4;06 PAGE 1
-7 80040B0C 00041500 0CO3F800 00000000 00000050 00041084 00042084 0004OFBS n W%
8-F B00400A4 90041086 00000000 182FO7FL 00040078 40040084 0003FFF5 08041518 ALore -

00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 Z 24

0-7 004000FF 0000E640 FFFFFFFF FFFFFFFF 00000000 00000000 00000000 00000000
8-F OO0OOFFFF 00000000 00000000 00000000 00000000 00000000 C2000000 00000200

03F800 {c9P13007 0F200000 00090C00 _003AFOOC __000000FF_FFE20001 30000039 A000003A
03F820 0C0000 OOFF 070C20 00000009 0C00003A CO080000 OOFFFFCY
03F840 O0130070F 20000000 090C0000 00000400 OOOOFFFF E2000130 000039A0 00000000
03F860 04000000 FFFFFFFF FFC90130 070F2000  0000090C 000087AC 0C000000 FFFFC900
03F880 09070F20 00000009 0C000000 00040000 OCFFFFE2 00000900 0078D000 00000004
03F8A0 000000FF FFFFFFFF C9000907 OF200000  00090C10 00780008 O0000OFF FFC90009
03F8CO O0TOF2000 0000090C 00000000 04000000 FFFFE200 00090000 79380000 00000400
O03F8EO 0000FFFF FFFFFFCY 0009070F 20000000  090C1000 79380800 O000FFFF C9000907
03F900 0F200000 00090CO0 (0000004 O0000OFF  FFE20000 09000076 60000000 00040000
03F920 OOFFFFFF FFFFC900 09070F20 00000009  0C100076 60080000 OOFFFFCS 0009070F
03F940 20000000 090C0000 00000400 O00OFFFF  E2000009 000076C8 00000000 04000000
03F960 FFFFFFFF FFC90009 0TOF2000 0000090C  100076C8 08400000 FFFFC900 09070F20
03F980 00000009 0CO00000 00040000 OOFFFFE2 00000900 OOE6C800 00000004 000000FF
03F9A0 FFFFFFFF 9000907 OF200000 00090C10  OOE76008 400050FF FFE20001 30000039
AOLOOOE7 60084000 S50FFFFFF FFFFC90L  30070C20 00000009 0C00003A C0080000
OOFFFFC9 0130070F 20000000 090C0000 00000400 OCOOFFFF E2000130 000039A0
nolug}OO 04000000 FFFEFEFE_FFC90130  070F2000 0000090C 00003AFO 0C000000
9 0130070C 20000000
A 0F200000 00090C00 00000004 000000FF
FFE20001 30000039 Aooooooo ooo«oooo OOFFFFFF FFFFC901 30070F20 00000009
0C000087 AGOCO000 OOFFFFE2 00013000  0039A000 0087ACOC O00000FF FFFFFFFF
€9013007 0C200000 00090C00 003ACO08  000000FF FFC90130 070F2000 0000090C
00000000 04000000 FFFFE200 01300000  39A00000 00000400 0000FFFF FFFFFFC9
0009070F 20000000 090C0000 00000400  O00OFFFF €9013007 0F200000 00090C00
003AF0QOC 000000FF FFE20001 30000039  A000003A FOOCOO00 OOFFFFFF FFFFC901
30070F20 00000009 0CO0003A FOOCO000 OOFFFFE2 00013000 0039A000 003AF00C
000000FF FFFFFFFF C9013007 0C200000  00090C00 003ACO08 O00000FF FFC90130
070F2000 0000090C 00000000 04000000 FFFFE200 01300000 39A00000 00000400
0000FFFF FFFFFFC9 0130070F 20000000  090C0000 87A00C00 000OFFFF E2000130
000039A0 000087AC 0CO00000 FFFFFFFF  FFC90130 070C2000 0000090C 00003ACO
08000000 FFFFC901 30070F20 00000009  0C000000 00040000 GOFFFFE2 00013000
0039A000 00000004 O00000FF FFFFFFFF (9013007 OF200000 00090C00 003AF00C
000000FF FFE20001 30000039 AGO0003A  FOOCO000 OOFFFFFF FFFFC901 30070F20
00000009 0CO0003A FOOC0000 OOFFFFE2 00013000 0039A000 003AFOOC 000000FF
FFEFFFFE (9013007 0C200000 00090C00  003AC008 000000FF FFC90130 0TOF2000
0000090C 00000000 04000000 FFFFE200 01300000 39A00000 00000400 000OFFFF
FFFFFFCY 0130070F 20000000 090C0000  87A00C00 OQO0FFFF E2000130 000039A0
000087A0 0C000000 FFFFFFFF FFC90130  070C2000 0000090C 00003ACO 08000000
FFFFC901 30070F20 00000009 0CO00000 00040000 OOFFFFE2 00013000 0039A000
00000004 O00000FF FFFFFFFF c901aoo7 00090C00 003AFO0C 000000FF
FFE20001 30000039 AO000Q3A c901 30070F20 00000601
0C000087 A0OCO000 OOFFF rﬂm- 00000000_838% @Zi)
E20002A2 0000E6C8 000087XKDN OCof \-——\/—/
0000E838 0C000012 FFFFE200 ;4;¢r §~ <4
0130070F 20000000 090C0000
0€000000 FFFFFFFF FFC90130

01300000 39A00000 87A00CO0
03FDE0 3AF00CO0 OOOOFFFF E2000130 Sve ”‘K//SV SysLoG b

v égzz? e»’jszj = BG

}i‘%...

:

TERMKEN 12706713

O3FEO0 070F2000 0000090C 000087A0 0C000000 FFFFE200 01300000 39A00000 87A00C00

03FE20 0000FFFF FFFFFFC9 0130070F 20000000 090C0000 3AF00CO0 OOOOFFFF E2000130

03FE40 000039A0 00003AFO 0CO00000 FFFFFFFF FFC90130 0TOF2000 0000090C 000087A0

03FE60 0C000000 FFFFE500 00071D00 00000415 42A00410 6C000414 88C2CTE2 0002A200

03FEB0 00E6CB00 0087A00C 0Q0000FF FFFFFFFF C€902A207 OF200000 00090C10 00€E8380C

O3FEAO 000001FF FFE50000 071D0000 00041542 A004106C 00041488 C2C7E200 02A20000

03FECC E6CB8L000 EB380C00 O0001FFFF FFFFFFCY 02A2070F 20000000 090C1000 ET600C00

03FEE0 O0O0LFFFF E5000007 1D000000 041542A0 04106C00 041488C2 CTE20002 A20000E6

03FF00 CB8LlO000E7 600C0000 OLFFFFFF FFFFC902 A2070F20 00000009 OC1000E8 380C0000

03FF20 O1FFFFE2 00013000 0039A010 O0E£8380C 000001FF FFFFFFFF C9013007 OF200000

03FF40 00090C00 003AF0OC O000000FF FFE20001 30000039 A0Q0003A FOOCO000 OOFFFFFF

03FF60 FFFFC901 30070F20 00000009 0C00003A FOOC0000 0O0FFFFE2 00013000 0039A000

03FF80 003AF00C O0O0DOOFF FFFFFFFF C9013007 OF200000 00090C00 003AF00C 000000FF

03FFAO FFE20001 30000039 A000003A F0OC0O009 OOFFFFFF FFFFC901 30070F20 00000009 eSescrccnn

03FFCO 0C00003A FOOCO000 OOFFFFE2 00013000 0039A000 003AF00C 000000FF FFFFFFFF seealecnase DY R
03FFEO 00000000 00000000 00000000 00000000 00000000 00000000 eccscscs

An example showing a dump of the alternate area used fora QTAM trace in core-
wrap output mode.
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015900
016920
015940
015960
015980
016940
016920
0159€E0
016A00
015420
015440
015460
015480
O15a40
O15AC0O
016AFE0
015800
015820
015840
015860
015880
015840
0158C0
015BE0Q
015C00
016FEQ

“PeDu-
009480
003440
0094C O
0034£0
009500
003520
003 540
009560
003580
009540
0095C0
009550
009600
009620
009640
033660
009680
0096A0
0096C 0
0096E0
009700
009720
003740
8099F 0

BLTYP

2.54

0000000€
83100
EEEEOLZ
00002008
00000200
00020709
83102207
EEEEO1.8
00000008
00000300
00020007
000000332
0000000E
EEEEQLSS
EEEEOL34
87878787
00000007
00000228
EEEEO1 36
EFEEO134
87873787
00000007
00000220
80008420
00002220
00000000

AREA

00009200

0000F728
80006690
47000000
0001 64CO
80008860
00000007
80006690
47000000
000164€E0
80008860
00000007
00000000
00000000
070C 2000
040C 2000
80808080
00008860
00040000
47000000
04002000
80808080
00008860
00040000

08000000
71006700
00008AB6
0000B7DA
A0DCB944
00008860
71006700
00008AB6
000087DA
A0008944
00008860
04000000
04000000
00000962
0000098C
80838080
00000017
00003AB4
00008AB6
0000098C
80838080
00000016

00003AB4 000004A0
000004A0 000087C0 000087CO
——SAME-—

T A
oooooooo( /o %74

[30099FF 0000479C
00003AB% 0009192)

C000F 718
200£2880
00081010
00000030
000087C0
00000017
200E2880
00081010
00000030
000087C)
00000017
0J00F718
0000F7A8
00001012
00001010
80808080
00008848
000004A0
00081010
00001012
80808080
00008848

00004798

FEFFFFEF J0003FB0Q (0003F FF3FDEFFFF
NG

078A%400

90BC4220

91010734

58700014
402091)2

92FF8010
91023734
91765880
00805830
91C 44188
00006360
00042334
90879947
4TF 09246
49309238
95FF903C
4C709232
41509174
00000320
00000700

HEX

3728213
D7C8%
TFOBSI4E
00000000
58103535
BS58A5800

Serviceability Aids.

Starl and End
Wo/at
\ flinals Area

91C492C9 80000201 B00100BA
B01C9200 91579878 91880502
00155980 910847640 91AA588)
00009488 0003F8CY 0003FFCB
00041020 909F9048 D2023045
91809058 4710920A 02113144
D203913C 922547F0 924648B)
47809155 4930903A 077A55))
47809298 5850903C 58609040
43709232 1A755050 S1C0505)
58690000 «7F0926E S8B03I1C)
-—SAME--
00000000

00000000 00000302

LENGTH 1S 0000

C55C5C5C
8004009E
80000015
00000000
S58F10010
B58EQAL2

07102000
00040620
000BBFFF
00000000
4SEFJ00C

000430C%
00000000
900421F6
00000000
D24FBL3E
5C00B595

EEEEJ1B4
87878737
00000007
00000200
EEEEO196
EEEEJ1B4
87878787
00000007
00000208
EEEEDL36
EEEEO0156
EEEEJ1DC
FFOOF640
0000000E
8310C2C7
EEEED1CS
00000028
00000000
00023000
8310C2C7
EEEEDLCS
00000008
00002200
00000000

040C2000
80808080
00008860
00040000
47000000
040C2000
80808080
00008860
00040000
47000000
070F2000
040C0000
0000000E
0000F788
80006690
47000000
000164E0
83008860
00000007
80006690
47000000
00016500
80008860
00000000

00 00000000

00001685 0000846E
4 D!

il

YJIIBIIBR
020FB003
B0J331CLC
31205380
0003FFEO
30430230
923435FF
91029156
333F+T73
02039054
31245372
92FFB2I0

4YBUYUSA
003892FF
078ADS01
91049878
C4E4D4DS
90489044
903A4770
906C0000
92540201
90401865
91C89857
02138001

00200000 00320000

00002020
0002F000
20208450
00002000
B4FES5310)
0AJA1B99

00200000
00088FFF
5706ATES
00000000
B58658F1
12334780

0000098C
80838080
00000018
00003AB4
00008AB6
000009BC
80838080
00000017
00J003AB4
00008ACO
00000962
0000168E
00003FFO
08000000
T1006700
00008AB6
0000870A
A0008944
00008860
71006700
00008A86
200087DA
90008944
00000000

00000000

00000C56
FFFFJ009
""" FF
)IC
500
101
)20
LC&
207
378
Vsaw700
801392FF
BO06I1CF
918807FA
ET10000E
J2009381
92103201
00000015
90983296
18761866
9106447F0
B00047FQ

00000000

4024207A
00000000
00002000
0530D24F
J0104SEF
80460630

00001010
80828080
00008848
000004A0
00081010
00001010
80808080
00008848
000004A0
00081010
00001010
00001010
080060C6
0000F7A8
200E 2880
00081010
00000030
000087C0
00000016
200€2880
00081010
00020030
000087C2
00000000

00000000

00009F02
FEFFFFFS
0003FFF5
44009186
80454770
07BA9SFF
9001 8008
41110000
80080040
91880201
91564700
80145880
07845880
00000000
00000C56
90430200
913E9224
47809156
90579174
50609230
9244A000
906 0000

00000000

00040078
00000000
00030000
B18E B4AE
00025810
47F0BO3A

cessseTosscaceTs

eeB3searencne

.

secrssssccccnser

P hase POAID Q7AM Gace
W fo 00

Lore -

oectfict”

saeeKeoeooeloene

sessessssesences sessessesecesene

PHASTA¥¥ieiaanse sessaces seassse

The example above shows part of a system dump output. By examination of the
PDAREA printed in the dump (when PDAID is supported by the system) it can
be seen that a QTAM trace was active when the dump was executed. From the
PDAID phase name in the PD area, the output mode for the trace was core-wrap.
However, no trace entries are seen in the PD area, which indicates that the an
alternate area had been specified for the trace entries. The start address of the
alternate area is contained at displacement decimal 20 from the start of the PD
standard preface table. (The standard preface table starts at the PDAID

phase name.)
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DUMPEXS 10/05/73 arca of /o0 bples — Face vn/u/m Fp PAGE S0

0168C0 000005A8 000B1000 O0003AE4 00004360 00000000 80008860 90008944 000087CO coescssccseloec
O15BE0 000B2)7A D7C8C1E2 800B136C O00B32A8 00000000 00000000 00000000 00000000 . PHASeesesces oo
015C00 00000000 --SAME-- cese

O15FE0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 sesase ceee

~P.D.- AREA Lhare A/M 7/07/4M &;ce

009480 000099FF 0000479C 0000168E 0000B44E 00000056 00009F02

0234A0 00003000 00004793 0D003AE4 00001003 D724C1C9 C4DBE3ES FFFFJ009 FFFFFFFF

0094C0 FFFFFFFF FFFFFFFF FFFFFFFF 3FDEFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF

0094€EQ0 FFFFFF30 FFFFFFFF 4TFO90EC 47F09132 47009104 58B00080 5880B01C 44009186

009500 078A4400 918E07BA 95000088 4T780908E 951F008B 077A58B0 00809500 B0454770

009520 90BC42C0 91D195FF 91D1078A 95FF91D1 O78A95FF 91D1078A 9SFFILDL OTBA9SFF

009540 91D1078/ 907891B8 588091C4 92ES58000 02018001 008AD207 80030020 90018008

009560 5870001¢ 4870705A 1A7CD201 80137002 47F0919%A 90789188 588091C4 41110000

009580 40209112 92E28000 50180004 40280002 187AB870 00184278 00010207 80080040

0095A0 92FF8)10 D2038011 80109430 800192F0 915747F0 913C9200 91579078 91B8D201

0095C0 91D2003A 47F09156 49809036 0T8A4980 9038078A 49B0903A 07844700 91564700

0095€E0 91765880 91C492C9 80000201 800100BA D20FB003 003892FF 801392FF 80145880 Kesseoeoeo
009600 00805880 B0O1C9200 91579878 91880502 B00391CC 078ADS01 BO0631CF 0T7BAS880 ooNe
009620 91C44188 00155980 91C84740 91AAS5880 91C05080 91C49878 91883TFA 00000000 eefesDe

009640 00006360 00009488 0000965C 00009938 000099E3 C4E4D4DS ET740000E C9000EOQ7 eee TOUMNX ..1.
009660 0QF2033J0 00096200 00000004 OQ0D0OFF FFE20000 OEO0OOF8 28000000 00040000 eSessseBHeue
009680 OOFFFFFF FFFFCS00 OE0T70C20 00000009 620000F 7 B8080000 OOFFFFE5 00004700 ceaTe
0096A0 20000020 09620000 F9200800 O0OQOFFFF C9000E07 OF200000 )0095200 00020004 I
.
.

0096C0 008B6)C6 F2C9000E O70F2000 00000962 00000000 04000000 FFFFE200 000E0000
0096E0 FB8CB0000 00000400 O000FFFF FFFFFFC9 Q00E070C 20000000 09520000 F7880800
009700 OOOOFFFF ES000047 0D000000 008AB600 00000700 008B60C& F2C9000E O70F 2000 ceesee
009720 00003962 00000000 04000000 FFFFE200 000EQ000 F8CB80000 00000400 O0000FFFF
009740 FFFFFFZ9 000EO70C 20000000 09620000 F9200800 O000FFFF 25000047 00000000
009760 008AB60C 00000700 008B60C6& F2C9000E 070F2000 00000962 00000000 04000000
009780 FFFFE2)) 000E0000 F8C80000 00000400 Q000FFFF FFFFFFZ3 000EJ70C 20000000
CO9TAO 09620030 F7BB0800 O0QOFFFF E5000047 © 00000000 008AB600 00000700 008B&6OCS
0097C0 F2C9000% 070F2000 00000962 00000000 04000000 FFFFE200 000EJ000 FBC80000
0097€0 00000400 O00OFFFF FFFFFFC9 000EQ70C 20000000 09620000 F9200800 O0000FFFF
09800 ES5000047 0D0O0000O 008AB600 00000700 008B63CE& F2C9000E 070F2000 00000962
009820 00000000 04000000 FFFFE200 ODQE0000 F8CL80000 00000400 0000FFFF FFFFFFC9
009840 O0O0E073C 20000000 09620000 F7B880800 0Q0QFFFF E5000047 00000000 0084AB600
009860 00000700 008860C6 F2C9000E 070F2000 00000962 00000000 04000000 FFFFE200
009880 0OOE0J30 F8CB0000 00000400 Q0OOFFFF FFFFFFCS O00EOQTOC 20000000 09620000
009840 F9200800 00QOFFFF E5000047 00000000 008AB600 00000700 008B60C& F2L9000E
0098C0 070F2000 00000962 00000000 04000000 FFFFE200 000E0000 F8CB8J000 00000400
CO98E0 00040200 OOFFFFE2 00000EOQ COFB8CB00O 00000004 OCOOOOFF FFFFFFFF C9000E07
009900 0C200200 00096200 00F92008 000000FF FFES0000 47000000 0Q0008AB6& 00000007
009920 00008360 C6F2C900 OE070F20 00000009 62000000 00040000 OOFFFFE2 00000E0O
009940 OOF8CB00 00000004 ODOOOOFF FFFFFFFF C9000EO07 0C200000 Q0096200 OOF78808
009960 O0O00000FF FFESO000 470D0000 00008ABS 00000007 00008860 C6F20900 OEQTOF20
009980 00000323 62000000 00040000 OOFFFFE2 00000EOO 00FBC800 00000004 00000OFF
0099A0 FFFFFFFF C9000EO07 0C200000 00096200 00F92008 000000FF FFE50000 470)0000
€099C0 00008AB6 00000007 00008860 C6F2C900 OEO70F20 00000009 62000000 00040000
0099EQ0 OOFFFFB8 C&6F25801 D6C2C3E3 D3C70408 19580008 28880008 2888C6F2 00000000

o
<

LBLTYP HEX LENGTH IS 0000
——F2em

1000 (D7CBC1E2 C55C5CSC 074D0000 000Bl46E 00000001 00000013 4008107A 0008207A ssecvses oo

/"/7&“7//52/(”% dwre area

This example shows part of a system dump output that by examination of the PD
area indicates QTAM trace entries in the PD area. Compare this example with the
previous one and note the difference between the information contained in the
PD area.
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The PD area is located in the supervisor and consists of four separate parts
described below and shown in

1. PD Address Table
This table is built up during system generation if the system is to support
PDAIDS. It contains the addresses of the supervisor hooks that provide the
interface between the PDAID routines and the supervisor.

2. PD Standard Preface Table
This table is built up by the PDAID initializing phase, and is used by the PDAID
event handling routines.

3. PDAID Event Handling Area
This area is occupied by the PDAID event handling routines specified by the
type of trace requested by the operator.

4. PD-Buffer Area.
This area is used in the following two ways:

When core-wrap output mode in the PD area is specified it is used as a rotating
buffer which preserves events (trace entries). PDAID event handling routines
use this area as temporary storage for events. This storage area is called the
trace table. Data is transferred from this table to an output area, which is either
printed out or dumped on a tape unit, depending on the output device selected
for the trace routine.

Locatiing the PD area
The start address of the PD area can be located by:

1. Using any dump containing the supervisor area to find the address of SYSCOM
(system communication region) in bytes 80 to 83 of low address storage. (See /\@
E-2 in this Section.)

The address contained in bytes X’48’ to ‘4B’ (label PDARPTR) of SYSCOM
contains the address of the PD area.

2. Using the supervisor listings to find the address of the label PDAREA. This
label is the name given to the first byte of the PD area.

Dumping the PD area

The easiest method is to use the PD AREA operand of the DUMP command. (See
A-1 in this Section.) Alternatively, any dump of real storage that includes the
supervisor area will also include the PD area.
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Virtual Storage

LOW ADDRESS STORAGE

Note:

SUPERVISOR

PAGE POOL
unless it belongs
to BGR

Page of GC33-5380-1,
revised June 30, 1974,
by TNL SN33-8780

Label
PD AREA

\

PD Address Table
PD Standard

For details of
contents, see

SLOT1|NEXT [WRAPADR
PD Buffer.

Used for core-wrap
output, or PDAID
event handling.

FIRST entry,
NEXT entry,

LAST entry,

*Last 12 bytes in PD
Event Handling Area

See Section 4 for details about the supervisor organization,

Preface Table Appendix A.

b
PD Event _
Handling _ i
Routine area P

Trace Routines

PDAIDS

PD buffer, when
used as core-wrap

' 7output mode,

SLOT1 NEXT WRAPADR \

Trace type. Contains address of |Contains address of Contains address of Maximum number
FIRST entry in PD | NEXT available entry | LAST entry in PD Length of one of entries in the
Bu_fffer. in ?D Buffer. Bu_ffer. entry in bytes; minimum PD area
It is found at: It is found at: It is found at: of 1400 bytes (dec)

Input/output PDAREA + 1B4 PDAREA + 1B8 PDAREA + 1BC 18 (dec) 52

Fetch/load PDAREA + E8 PDAREA + EC PDAREA +F0O 22 (dec) 52

GSVC PDAREA + X‘114° B=A+4 C=A+8 18 (dec) 61

QTAM PDAREA +'1COQ’ B=A+4 C=A+8 21 (dec) 44

Notes:

1. NEXT — address of the next available entry i the PD Buffer. The NEXT entry
in the PD Buffer contains either the oldest entry it the tuile, or the most recent
entry of a device, SVC, or partition being ignored (all entries are placed in the

NEXT entry before they are checked for trace or ignore). If the latter is e cose,
ignore the entry.

2. When the LAST entry is filled, the address in SLOTI is loaded into NEXT and
the buffer is overwritten by new entries.

Table B-3 Trace entry locations and lengths for core-wrap output mode in the PD area.
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Initiating the PDAID trace routines

You can initiate PDAID trace routines by using standard DOS/VS job control
languages from either SYSLOG or SYSIPT. The statement

// EXEC PDAID

causes the main phase (PDAID) to be loaded at the address of the initiating
partition. Control is given to the PDAID for further specifications to indicate
the type of trace to be performed.

The options and control statements for the trace routines may be entered through
SYSLOG or through the device assigned to SYSIPT.

If a card reader is used as SYSIPT, the card deck must be punched as follows:

Entries may be punched one-per-card, or as multiple entries (separated by commas)
in a single card. An entry may not be split between two cards. All 80 columns of a
card may be used, but a card is terminated either by the first blank following an
entry, or by a GO entry. The last card must be followed by a /* CARD.

Note: If an incorrect parameter is read from SYSIPT, corrections are requested on
SYSLOG.

When the initializing phase (PDAID) has been loaded, the following message is
issued on SYSLOG:

4C10D PDAID=
The operator must respond to this message with one of the following:

IT Specifies an 1/O Trace (See note 1.)

FT Specifies an F/L Trace (See note 1.)

GT Specifies a GSVC Trace (See note 1.)

QT Specifies a QTAM Trace (See note 1.)
TD Specifies the Transient Dump

(refer to A-4 in this Section)

XX Terminates the PDAID presently running

Pressing the END or ENTER key indicates that PDAID control statements are
entered through SYSIPT (See note 2.)

Notes: °
1. When IT, FT, GT, or QT is specified, the operator must provide additional
PDAID control statements through SYSLOG.

2. The END response is valid only for SYSLOG and cannot be used as a SYSIPT
operand.

3. Multiple operands or operator responses to PDAID control statements for traces
with a variable number of functions (such as ignoring SVCs) are not allowed.
Repeat each parameter with each variable). Repeat each message until either
the maximum number of variables is reached or an END response is given.

4. GO terminates the PDAID control input, and the default is taken for any
PDAID options that are not specified. When you use SYSIPT, GO should be
the last parameter, and it has no operand associated with it. A |* card must
follow the GO operand.

,/"” ~N
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Selecting the output mode

Selection of an output device:

The PDAID message/parameter OUTPUT DEVICE= permits the selection of an
output device. Specify the device by channel and unit, not by symbolic unit. If an
output device is specified, PDAID checks the address against the supervisor PUB
and selects the appropriate phase for the unit type (tape or printer). If the output
is to be magnetic tape, you must use the PDLIST program after tracing is
complete to obtain a printout of the tape.

Selection of core-wrap mode: If an output device is not specified, core-wrap mode
is assumed. The event trace table (see Table B-3) is in the PD buffer in PD area.
The number of events (trace entries), contained in this area depends on its size as
generated at system generation time with the option of the FOPT macro. PD=YES
or 1400 is the minimum, and 10,240 is the maximum that can be selected.

The table shown in the previous illustration lists the maximum number of events
that can be preserved in this area, for each of the four trace routines. If core-wrap
mode is selected, an alternate area can be used.

Trace Routines

PDAIDS
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Specifying an Alternate Area

An alternate area may be specified for core-wrap output through the message/
parameter AAA= (alternate area address). AAA= and OUTPUT DEVICE= are
mutually exclusive: when one is specified, the other cannot be used. The @
operator specifies an alternate area by responding to AAA= with nk. 4

n should be an even integer but if an odd integer is specified, n+1 is assumed.
n specifies the number of thousand (1024) bytes to be allocated to the alternate
area, which is taken from the main page pool.

After AAA=nk has been entered, one of four messages is printed on SYSLOG:
1. If the requested size of the alternate area is accepted, the message is
4C50E ADDRESS OF AAA= xxxxxx
2. If space could not be allocated from the main page pool, the message is
4C52E NO SPACE AVAILABLE FOR AAA.PDAID IS TERMINATED

The size of the page pool must be increased and the PDAID must be
re-initialized.

3. If the space requested is larger than the space that can be allocated from the
page pool, the message is

4C51D SIZE OF AAA=nK, ADDRESS OF AAA=XXXXXX. END/CANCEL

If the space allocated is sufficient, the operator need only press the END/ENTER key.
However, if the space allocated is not sufficient, the operator must respond

with CANCEL, and the size of the page pool must be increased before

re-initializing the PDAID.

4. If a second or duplicate request is made for an alternate area, or if a request is .
made for a PDAID using an alternate area while any SDAID function is running, W ™
the second request is automatically terminated, and the message is 4C70E %_»W
4C70E DUPLICATE REQUEST FOR PDAID AND/OR SDAID
The above message is also issued if a second or duplicate request is made for SDAIDS.

Dumping the alternate area

The contents of the alternate area is automatically dumped on the device assigned
to SYSLST upon termination of the PDAID. (See “Terminating core-wrap in an
alternate area” for details.) However, if a dump of an alternate area is required
without terminating the PDAID, use the xxxxxx, xxxxxx operand of the DUMP
command. (See A-1 in this Section for details.)

Note: If this command is used, the trace output will include the fetch and execute
of the DUMP transient. Specify the address of AAA in the first operand of the
command, and calculate the value of the second operand from the value of nk,
given in the message 4C51D or specified in the message 4C27D during trace
initialization.

Use Table B-3 and the dump to locate the oldest and newest trace entries.



PDAID error messages

PDAID routines issue error messages on SYSLOG if incorrect or duplicate

parameters are specified, or if selected output devices are not ready. The PDAID error
messages together with recommended actions for operators and programmers are
listed in the DOS/VS Messages manual.

The following list is a table of options and control statements for executing the
trace routines. The statements in the table are shown in the sequence in which
they must be used. Five flowcharts follow the table of options. These flowcharts
show how to execute the trace routines.

Six examples of initiating trace routines via SYSIPT, followed by five examples
of initiating via SYSLOG, immediately follow the last of those flowcharts.

Trace Routines

PDAIDS

Serviceability Aids.

2.61



Trace Routines

PDAIDS
Initializing PDAIDS

XX - Terminate present PDAID function.

END - Additional PDAID control input through
SYSIPT (See note 5)

SYSLOG SYSIPT SYSLOG | SYSIPT Meaning Default
Message Parameter Response § Operand
PDAID = (ET FT - Fetch/Load Trace
GT GT - GSVC Trace None.
T IT-1/O Trace
aT QT - QTAM Trace
™ TD — Transient Dump, refer to A-4 in this Section

OUTPUT DEVICE =

Specify the hexadecimal channel and unit number
of either a magnetic tape unit or a printer for the

Core-wrap mode.
(See note 7)

value n must be an even integer. If it is not an even
integer, (n+1) K is allocated.

(see note 3) output device of the PDAID.
(see note 6)
AAA = nK The parameter nK specifies the number of bytes to Core-wrap
(see note 3) END be allocated as alternate address area. This area will mode using
GO be allocated storage from the main page pool. The PD area

TRACE PARTITION=
(Valid for Fetch/Load,
SVC, and QTAM Trace)

SP - Supervisor
BG -Background
F4 - Foreground 4
F3 - Foreground 3
F2 - Foreground 2
F1 - Foreground 1
(see note)

Trace all partitions and
the supervisor,

IGNORE DEVICE =
{See notes 2 and 7)

Specify the hexadecimal channel and unit number
of the device to be ignored by the 1/O and QTAM
trace. A maximum of 3 may be specified.

Trace all devices.

| | | \ W A ]
n&_ﬂ"_’:l

TRACE DEVICE= t):(‘{::luu’ Specify th-e hexadecimal channel and unit number Trace all devices.
{See notes 2 and 7) of the device to be traced by the I/O and QTAM
END trace. A maximum of 3 may be specified.
GO
nn ] Specify the hexadecimal SVC number to be ignored Trace all SVCs.
IGNORE SVC=
S END by the GSVC trace. A maximum of 6 may be
(See notes 2 and 7) GO specified.
TRACE SVC= nn ] Specify the hexadecimal S\/C number to be traced Trace all SVCs.
END by the GSVC trace. A maximum of 6 may be
(See notes 2 and 7) e
GO specified.
. GO . .
GO (Valid SYSIPT . GO terminates the PDAID control input and the None.
(Valid SYSLOG R R
Parameter) default is used for those options that are not
(See note 4) Response) specified
(See note 4) P :
Notes: 1. Specification of F1 or F2 is valid for MPS supervisor only. Only SVCs 0 and 31 are recorded for the QTAM trace.

The trace and ignore options are mutually exclusive.
The output device and AAA options are mutually exclusive.

END means ‘Press the END key’, or for Models 115, 125, and 158 press the ENTER key.
A magnetic tape unit is the only valid output device for the QTAM trace.
Not applicable to the Transient dump.

1.
2.
3.
4. GO will generate default parameters.
5.
6.
7.

Table B-4 Options and control statements for executing the PDAID trace routines.

Six examples of initiating trace routines via SYSIPT, followed by five examples of initiating via SYSLOG, immediately follow
the last of those flowcharts.
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Operator’s //JOB PDTRACE
flowcharts //EXEC PDAID
|
4C10D PDAID=
o
I .
Enter XX Select a Press
and press or trace or END
END key function only

Terminate present.
trace routine.

Trace events
specified by
the function.

Read parameters
from SYSIPT,

4C11D OUTPUT DEVICE=

Begin selected trace

if
Enter GO Press END Specify an.
and press or key or output device
END key X'cuu’
w 4C27D AAA=
/’_—\\
L —
Enter GO Specify a Press
and press or value for or END
END key. alternate area only
| ie—rr————— |
One of four
messages is issued
‘ |
Assume core . -
Log trace in
wrap output ecified alternate- Log trace Log trace on
mode with specitied alterna inPDarea | |specified device
area
default parameters
-
1/O trace F/L trace | |GSCV trace| |QTAM trace
A B C D E
Topart 2, 3, To part 2 To part 3 To part 4 To part 5
4 and 5

O

\

Trace Routines
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Initializing PDAIDS part 1 of 5

IT -1/0O Trace
FT - Fetch/Load Trace
GT- GSVC Trace

QT- QTAM Trace
TD - Transient Dump (A-4-F)

-

Specify the hexadecimal channel
and unit number of either a
magnetic tape unit or a printer
for the output device of the
PDAID.

Note: A magnetic tape unit is the
only valid output device for the
QTAM trace.

—

i Specify the number of bytes

allocated to an alternate area. The

{ value must be an even integer,

otherwise the next higher even
integer is used.

“

( Fora description of these
messages and required operator
responses, see

Specifying an Alternate Area.

For an 1/0, F/L, or GSVC trace
the device is a line printer or
magnetic tape unit. For a QTAM
trace the device may only be a
magnetic tape unit,
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Specify the hexadecimal channel and
unit number of the device to be
ignored (X’CUU’) and press END key.
A maximum of 3 may be specified.

Note
The trace and ignore options are
mutually exclusive.

Specify the hexadecimal channel and
unit number of the device to be
traced (X'CUU’) and press END key.
A maximum of 3 may be specified.

2.64  Serviceability Aids.

From part 1

From part 1 @

A

4C13D IGNORE DEVICE =

device(s)
to be ignored

or

Press
END
key

or

Enter
GO

4C14D TRACE DEVICE =

] e

device(s)
to be traced

Press
END
only

or or

Enter GO
and press
END

Ignore these Trace only Assume that all
devices these devices devices are to

(Maximum of 3)

(Maximum of 3)

be traced

Begin trace routine

Store /O events
in the PD area or
an alternate area

Store
1/0 events
on tape

// EXEC PDAID

PDAID=XX

/*

// ASSGN SYS005,X ‘cuu’

// MTC REW,SYS005

// EXEC PDLIST

/K-
[&

Display 1/0 events.
by ‘dumping’

Display 1/0 events.
using this utility
program

Display 1/0 events
as they occur
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0} From part 1 From part 1

A C

4C12D TRACE PARTITION =

SP - Supervisor
Enter GO Press se|ect/_\ BG - Background
and press or END or partition F4 - Foreground 4
END key only to be traced F3- Foreground 3
F2 - Foreground 2

F1 - Foreground 1

Assume that all -
partitions Trace specified

are to be traced partitions

w Begin trace routine

Store Store F/L events
F/L events in the PD area or
on tape an alternate area

// EXEC PDAID
PDAID=XX

/*

// ASSGN SYS005,X’cuu’
// MTC REW,SYS005

/I EXEC PDLIST

/*

/&

Display F/L events
using this utility
program

Display F/L events
as they occur

Display F/L events
by ‘dumping’
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SP - Supervisor
BG- Background
F4 - Foreground 4
F3- Foreground 3
F2 - Foreground 2
F1 - Foreground 1

Specify the hexadecimal SVC number
to be traced by the GSVC trace. A
maximum of 6 may be specified.

Specify the hexadecimal SVC number |
to be ignored by the GSVC trace. A
maximum of 6 may be specified.

Serviceability Aids.

From part 1

D

From part 1

A

4C12D TRACE PARTITION =

SPECIFY
partition or
to be traced

Enter Go
and press
END key

4C16D TRACE SVC =

Assume all
partitions to be

traced

Enter Go
and press
END key

| I

Enter Go
and press
END key

SVCls) Press
to be or END or

traced only

]
4C15D IGNORE SVC =
————_

Specify‘ Press
SVC(s) or END or

to be ignored only

Trace these SVCs
(Maximum of 6)

Ignore only
these SVCs
(Maximum of 6)

L

Assume that all
SVCs are to be
traced

Begin trace routine

r

" Store SVC events

in the PD area or
an alternate area

Store
SVC events
on tape

77 EXEC PDAID
PDAID=XX

/*

/1 ASSGN SYS005,X‘cuu’
// MTC REW,SYS005

/I EXEC PDLIST

/*

/&

Display SVC events

by ‘dumping’

Display SVC events
using this utility
program

Display SVC events
as they occur
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from part 1 from part 1 PDA| DS
Initializing PDAIDS part 5 of 5
A
4C13D IGNORE DEVICE =
Specify the hexadecimal channel and
unit number of the device to be
= ignored X'CUU’ and press END key
Select Press Enter GO A maximum of 3 may be specified.
device(s) or END or and press
to be ignored only END key Note:
I The trace and ignored options are
mutually exclusive.
4C14D TRACE DEVICE = y
Specify the hexadecimal channel and
L I unit number of the device to be
Press Select Enter GO traced X'CUU’ and press END key.
END or device to or and press A maximum of 3 may be specified.
only be traced END key
l__I I
lgnore Assume all | | Trace only these
thes.e devices to be | devices
devices (Max. traced (Max of 3)
of 3)

< -

4C12D TRACE PARTITION= SP Supervisor
BG Background
T\\. F4 Foreground 4
Press Enter GO Specify F3 Foreground 3
END or and press  or  Partition F2 Foreground 2
only END key to be traced F1 Foreground 1

— L

Assume all
Assu.rT\e all devices and all
partitions to partitions to
be traced be traced
J
Commence trace
Store routine
QTAM :
events on
tape
// EXEC PDAID
PDAID=XX
/*
/! ASSGN SYS005,X‘cuu’
/[ MTC REW,SYS005 Store QTAM
// EXEC PDLIST events in
r* PD area or an
/& alternate area
, i | I
Display QTAM .
events using this Display QTAM
utility program events by ‘dumping’

N~ —

Serviceability Aids. 2.67



Trace Routines

PDAIDS

2.68

Serviceability Aids.

The following six examples show job streams to initiate trace routines through
SYSIPT.

Examples 1 — I/O Trace Function (single entry per card):

// JOB CARDINP1 : ()

// EXEC PDAID Calls for initializer.
PDAID=IT Calls for 1/O trace function.
AAA=2K Specifies alternate save area.
IGNORE DEVICE=190 Ignores events from 190.
IGNORE DEVICE=191 Ignores events from 191.
GO Signals end of input.

/*

/&

Note: No output device is specified; therefore, core-wrap is selected by default. To
obtain the data held in the alternate area, SYSLST must be assigned to either a
line printer, tape unit, or disk drive. Exercise care, therefore, during termination
of PDAID.

For example:

// ASSGN SYSLST, X191’
// EXEC PDAID

ensures that the alternate area is dumped on device 191 before responding XX to
the message 4C10D PDAID=.

Example 2 — I/O Trace Function (multiple entries):

// JOB CARDINP2

// EXEC PDAID Calls for initializer.

PDAID=IT, IGNORE DEVICE=00E, (D
OUTPUT DEVICE=180, =
GO Calls for I/O trace function. Specifies that

the function ignore interrupts from OOE and
record I/O events on 180. (Assume 180 is a
tape unit) Signals end of input.

/*
// EXEC ASSEMBLY 1/O activity of assembler will be traced;
Source output will be on tape drive 180.
Deck
/*
// EXEC PDAID
PDAID=XX, Terminates I/O trace function.
/*
// ASSGN SYS005,X'180"
Assigns tape to SYS00S.
// MTC REW,SYS005 Rewind the tape.
// EXEC PDLIST Print out contents of tape on the printer
/* using the PDLIST program.
program,
/&

Tape is formatted and listed on SYSLST.

O
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Example 3 — Fetch/Load Trace Function (partitions specified): PDAIDS
// JOB CARDINP3

// EXEC PDAID Calls for initializer.

PDAID=FT Calls for F/L trace function.

TRACE PARTITION=F2 Trace foreground 2 partition.

TRACE PARTITION=BG Trace background partition.

GO Signals end of input.

/*

/&

Note: Because no output device (OUTPUT DEVICE=) is specified, core-wrap is
selected by default.

Example 4 — Fetch/Load trace Function:

// JOB CARDINP4

// EXEC PDAID Calls for initializer.
PDAID=FT Calls for F/L trace function.
OUTPUT DEVICE=00E Specifies printer output.
GO Signals end of input.

/*

/&

Note:All partitions are traced if this is a multiprogramming system.
Example 5 — GSVC Trace Function:
// JOB CARDINPS

// EXEC PDAID Calls for initializer.
PDAID=GT Calls for GSVC trace function.
OUTPUT DEVICE=00E Specifies printer output.
TRACE PARTITION=BG Trace background partition.
TRACE PARTITION=F2 Trace foreground 2 partition.
TRACE SvC=01 Trace SVC 1.

TRACE SVC=04 Trace SVC 4.

GO Signals end of input.

/*

/&

Example 6 — QTAM Trace Function:
// JOB CARDINP6

// EXEC PDAID Calls for initializer.

OUTPUT DEVICE=180 Specifies tape output.

TRACE DEVICE=183 Trace events on tape drive 183.
TRACE DEVICE=00E Trace events on printer.

GO Signals end of input.

/*

/&

Note: All partitions are traced if this is a multiprogramming system.
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PDAIDS The following five examples show job streams to initiate trace routines through
SYSLOG.
Example 1 — Store all I/O events in core using PD area for tables: : ‘
C
// JOB TYPINPT1
// EXEC PDAID Calls for initializer.
4C10D PDAID= Console requests function.
IT and press END Operator response: 1/O trace function.
OUTPUT DEVICE= Console requests output device.
GO Operator response: end of input (PD area

is used for output).

Note: Because no output device is specified, core-wrap mode is selected by default.
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Example 2 — Trace I/O events from three specified devices, using printer output:

// JOB TYPINPT2
// EXEC PDAID
4C10D PDAID=

IT and Press END
OUTPUT DEVICE=
OO0E and press END
IGNORE DEVICE=
Press END

TRACE DEVICE=

180 and press END
TRACE DEVICE=
090 and press END
" TRACE DEVICE=
01F and press END

Calls for initializer.

Console requests function.

Operator response: 1/O trace function.
Console requests output device address.
Operator response: printer output.
Console requests IGNORE parameters.

Operator response: no devices to be ignored.

Console requests devices to be traced and
the operator specifies them.

Note: GO does not have to be specified here. The initializer knows this is the end
of input because three TRACE entries have been made,

Example 3 — Trace only the background partition and store the F/L eventsin the

PD area:

// JOB TYPINPY3
// EXEC PDAID
4C10D PDAID=

FT and press END
OUTPUT DEVICE=
END

AAA=

Press END

TRACE PARTITION=
BG and press END
TRACE PARTITION=
GO and press END

Calls for initializer.

Console requests function.

Operator response: F/L trace function.
Console requests output device.
Operator response: core-wrap mode.
Console requests alternate area.

Operator response: no AAA; store events in
PD area.

Console requests partition to be traced.
Operator response: background.
Console requests second partition.
Operator response: end of input.

Trace Routines

PDAIDS
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Example 4 — Trace all SVC’s in both foreground partitions and list events

on printer.

// JOB TYPINPT4
// . EXEC PDAID
PDAID=

GT and press END

OUTPUT DEVICE=
00E and press END
TRACE PARTITION=
F1 and press END
TRACE PARTITION=
F2 and press END
TRACE PARTITION=
Press END

IGNORE=

Press END
TRACE SVC=

GO and press END

Calls for initializer

Console requests function

Operator response. Generalized SVC trace
function

Console requests output device

Operator response: Printer output

Console requests partition to be traced
Operator response: foreground 1

Console requests second partition to be traced
Operator response: foreground 2

Console requests third partition to be traced
Operator response: no more partitions

to be traced

Console requests first SVC to be ignored
Operator response: No SVCs to be ignored
Console requests first SVC to be traced
Operator response: Trace all SVCs: end of input

®

]
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Example 5 — Trace interrupts on tape drive 180 and printer O0E using the QTAM
trace function and store the events in the PD area:

// JOB TYPINPTS
// EXEC PDAID
4C10D PDAID=
QT and press END
OUTPUT DEVICE=
Press END

AAA=

Press END
IGNORE DEVICE=
Press END

TRACE DEVICE=
180 and press END

TRACE DEVICE=
00E and press END

TRACE DEVICE=
Press END

TRACE PARTITION=
F4 and press END
TRACE PARTITION=

Press END

Calls for initializer.

Console requests function.

Operator response: QTAM trace.

Console requests output device address.
Operator response: PD area.

Console requests alternate area.

Operator response: no alternate area.
Console requests device to be ignored.
Operator response: no device to be ignored.
Console requests device to be traced.
Operator response: Trace interrupts on
device 180.

Console request second device to be traced.

Operator response: trace interrupts on device
00E.

Console requests third device to be traced.
Operator response: no third device; end of
input.

Console requests first partition to be traced.
Operator response foreground 4.

Console requests second partition to be
traced.
Operator response: end of input.
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PART 2 SDAIDS

General description

SDAIDS provide further tracing facilities to supplement those already provided by @
the PDAIDS. While the PDAIDS produce a predefined output for each type of

trace, as described in Part 1 of this Section, most of the SDAID trace functions can

be initiated to produce information that is more defined for a given type of system
malfunction. The SDAID printout ranges from one printed line for each event up to

a dump of the complete real storage for each event. (No events will be lost as

they may be with PDAID output.) SDAIDS also provide special dumping

facilities that enable non-destroying dumps to be executed on the occurrence of

specific events during program operation.

CAUTION

The effect on the operation of programs currently running in the system that are
time dependent, for example, a program using MICR or teleprocessing as input/
output, must be considered before using this serviceability aid.

The SDAID trace functions are as follows:

1. A page trace, consisting of

®  a page translation exception trace (when a page fault occurs)
®  apage enque trace (when a page is placed in the page queue)
®  a page handling trace (when a page is removed from the page queue)

2. Aninstruction trace that records instructions in the order in which they are
executed between any selected addresses.

3. A main storage alter trace that records the address of the instruction that
altered the contents of any or all byte locations between any selected (\”\’
addresses. J

4. A genera] register alter trace that records any alteration made to any one, or
any selected, general registers.

5. A successful branch trace that records the address at which a successful branch
is made, between any selected addresses.

The stop and dump facilities are:

1. Stop on event: On the occurence of one or any of the following specified
events, all system activity is suspended after SDAID output is complete.

at any specified instruction address

on alteration of any byte location between any selected addresses

on alteration of one or more specified general registers

on any successful branch that occurs between any selected addresses
on the occurrence of a page translation exeption

on the occurrence of a program check code X‘01’-X‘10’ and X‘12’

on the occurrence of a request for a page to be placed in the PG queue
(page fault enqueued).

on the occurrence of a request for a page to be removed from the PG
queue by the page handler.

C



2. Aswell as being able to obtain a dump of areas specified by the output class at
the stop event, it is possible to obtain a dump of real and virtual address areas
after the specified output class has been dumped.

The type§ of dumps that can be obtained in this way are:

®  Non-destroying dump: This is a dump of all real storage. It can be obtained if
required after a stop on event. The dump is non-destroying because system
status information is preserved, thus enabling system operation to continue
after execution of the dump.

®  Dump on a program check: On the occurrence of a program check interrupt
(codes X‘01” to X‘OF’, X‘10°, and X‘12), a non-destroying dump of the
complete supervisor area is automatically executed.

®  PDUMP: Enables a dump of a minimum area of 32 bytes (one print line)
between two virtual address limits. The maximum area that can be dumped
depends only on the size of virtual storage, and only virtual address
area information that is in real storage is dumped.

System requirements

The SD area need not be specified during system generation, but the SDAID initial-
izing and terminating programs must be cataloged in the core image library.

SDAIDS make use of program event recording and monitoring, described in
Appendix E.

Output from all SDAIDS routines is directed to a line printer. The line printer is
non-dedicated, meaning that the same printer may be used as an output device for
other programs as well as for the SDAIDS. Therefore, SDAID output may be
interspersed with job output,

Note: the following restriction, if the printer is connected via a selector or block
multiplexer mode channel:

No other devices must be running on the same channel as the printer at the moment
when SDAID attempts to write to the printer.

Trace Routines

SDAIDS

Serviceability Aids.  2.75




Trace Routines

SDAIDS

2.76

Serviceability Aids.

SDAID Characteristics

SDAIDS reside in the SD area, which must occupy at least 6K bytes of the
real address area.
The storage assigned to the SD area is taken from the page pool.

SDAID is initialized by // EXEC SDAID, and requires 12K ofa real or virtual
partition (only during initialization of any SDAID function). Parameters,
specified either at initialization time or later, must be entered on the console.

After initialization, SDAID does not use DOS/VS services.
SDAID has imme diate control in case of a program check interruption.

SDAID runs with DAT (Dynamic Address Translation) off, disabled for I/O and
external interrupts.

After SDAID handled event, processing continues as if event handling had not
occurred.

Only the contents of the real address area is dumped with SDAID. (Pages that
currently reside only on the page data set will not be dumped.)

SDAID may not be used to debug time-dependent programs because it runs
disabled while recording events and thus delays processing.

Because SDAIDS use the program event recording PER facility, and because
time is required to print SDAID output, program execution time is increased.
Its effect on the operation of time-dependent programs must therefore be
considered before using this serviceability aid. Performance degradation when
using SDAIDS will be reduced when the FASTREC output class is selected.

Debugging of printer error recovery routines is possible only if the FASTREC
output class is used.

If, during the printing of SDAID output, the line printer is stopped for any
reason or becomes not ready, the system will enter a wait state with a message
in low address storage. To continue printer operation, press the EXTERNAL
INTERRUPT key.

When initialization is complete, the event handling routines within the SDAID
initiating program partition are transferred to the SD area. The 12K partition
can then be re-used, but the pages occupied at the end of the page pool by the
SD area are not released for normal program use until all SDAID functions are
terminated.

O
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Terminating the SDAID routines SDAIDS

The tool SDAID is terminated, and the SD drea is released to the page pool by
one of the following:

1. The AR (attention routine) command ENDSD
2. The job control statement // EXEC ENDSD

Note: Depending on the events being traced and the event limits specified, it may
take some time before the attention routine or job control becomes active. One
method to avoid this delay is to clear controlregister 9 using the ALTER /DISPLAY
console feature before requesting the attention routine.

This de-activates all PER event tracing.

Using SDAID and PDAID concurrently

If the system has been generated to accept PDAIDS, any one of the PDAID trace
routines may run concurrently with SDAID. However, if the PDAID currently
running is using an alternate area, it must first be terminated before an SDAID
routine can run.

SDAID Events

SDAID events are recognized as program checks. There are two groups of events:
elementary events and dedicated events.

Elementary events are:

Mnemonic Event
BR successful branching
iF instruction fetching
SA storage alteration
GA general register alteration
TE page translation exception

Dedicated events are:

Mnemonic Event

PGMCHK program interruption codes
X‘01'—X‘0F’ and X*10, X12'

PAGENQ request for page is enqueued

PAGEHDL request for page is handled

SDAID output information

When an event occurs, the SDAID event handling routines will record either the
information specified by output class parameter (for elementary events), or
predefined data (for dedicated events).

By using the output class parameter of the SDAID operand OUTCL~= the amount and
and type of information required for offline program debugging can be selected for
the elementary event during initialization of the SDAIDS. After initialization, the
output class can also be re-specified if required.

For elementary events the output class can be specified according to Table B-6-A.
However, if more than one elementary event is being traced simultaneously, the
output class will be the same for all events. For each dedicated event, a
predefined output is obtained as shown in Table B-6-B.

Serviceability Aids.
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Page of GC33-5380-1,
revised September 30, 1974,
by TNL GN33-8793

Output if more than one event is being traced: This is desirable when many events @
are to be traced between wide event limits. It decreases the amount of printer

output and reduces print time. Therefore, the larger the space allotted to SDAID

during initialization, the larger is the SD buffer area for FASTREC output.

Events can be enabled individually or in combination with one another. If some or
all of the events BR, IF, SA, and GA happen concurrently, the output class listed

in Table B-2-A is printed only once. The event ID, however, contains the mnemonics
of all current events.

If any of the other events happen concurrently, even if they occur together with
one of the events BR, IF, SA, or GA, the output is printed for each event that
occurs.

PDUMP output class: A PDUMP is triggered by events just as the other output
classes. It dumps a minimum of 32 Bytes (one print line) between two virtual
address limits. The maximum area that can be dumped depends only on the size of
virtual storage. Any are a between the two limits, not in real storage, will be
indicated by a message.

Any PDUMP limits may be specified. However, the value of the limits in relation
to the value X‘CO’ and to each other determines the output.

O

Lower No
more than
upper

Upper No
more than or equal
Yes to X'CO’
Yes
Dumping to end SDAID forces SDAID selects
of storage occurs lower limit of output class of
(no wrap-around) 000000 LOCORE

Note: The defaults for the PDUMP limits are the EVENT limits (X U, ‘hhhhhh’)
specified in answer to message 4C61D, refer to Table B-10.
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Output classes
and

Recorded Mnemonic

Information

OUTCL 1

OUTCL 2

OUTCL 3

OUTCL 4

OUTCL 5

OUTCL 6

OUTCL 7

OUTCL 8

OUTCL Q

PSW
01

GPR
02

LOCORE
03

COMREG
04

PAGETAB
05

SUPVISOR

|06

DUMPREAL
NDD 07

PDUMP
08

FASTREC**
0o

Event ID*
program old PSW, and time of day
in microseconds

X * %%

Instruction causing event

x XX

General purpose registers

Low core (X'000'—X‘11F’)

Current COMREG and SYSCOM

Control registers,

XX | X |X | X

XX | X X | X

X |X | X

segment tables,
page tables,
page frame table

x

X

Complete supervisor

x

Complete real address area

Virtual dump between
PDUMP address limits

TE-MASK

PER mask (control register 9)

GPR mask (control register 9)

PER start address (control register 10)
PER end address (control register 11)
general purpose registers 13, 14, 15,0, 1, 2

Notes

* Event ID for BR, |IF, SA, and GA — event mnemonic and instruction address.

Event ID for TE — mnemonic TE and address of the page causing TE.

% FASTREC is an output class that stores the described information into an SDAID internal buffer.
Information for several events is stored and printed as one block.
#xx  [NSTR and PSW are not printed if NDD s forced after STOP ON EVENT VIA NDD BYTE X'FF".

Table B-6-A . Output class options for SDAID elementary events.
Examples at the end of this section 2-F show several types of output specified by the output class parameter.

sdaivas

saunnoy aoeaj
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Dedicated Event

Recorded Information
PGMCHK [ PAGENQ PAGEHDL

Event-Mnemonic

Program old PSW,

Time of day in microseconds,
Complete supervisor, X
Instruction at time of PGMCHK
Control registers

General purpose registers

Event-Mnemonic
Requestor-iD
(TE/GETR/TFIX/PFiX)

Task-1D X X
Address of page to be handled

Protection key associated with
page to be handled X X

Address of page frame
to which the page is assigned X

Table B-6-B. Predefined output obtained from SDAID dedicated events.

Specification of area to be traced

For elementary events, two addresses may be specified during SDAID initialization
as the start and end addresses of the area to be traced or monitored. These

address limits are interpreted as virtual addresses if the DAT bit in the PSW is on.
Address limits are not applicable to dedicated events, for which the SDAID
program includes all real and virtual address areas.

If the start address specified is higher than the end address, tracing commences from
the higher address and continues to the end of virtual storage (the maximum
address being 16,777,215). Tracing continues from address 000000 up to the end
address (the lower address specified). This is termed “wrap around tracing”.



Description and operation

Translation exception trace

This occurs when an instruction requires a page to be paged in from the page data
set in order for the instruction to be completed. An example is an MVC instruction
whose address 1 is in page frame x in real storage, and whose address 2 is in page y
that is not in real storage.

When this trace is initialized, any page fault generated because of such an instruction
is printed along with the instruction and its address that caused the page fault, plus
the output of the specified output class.

Page enqueue trace

This trace enables the sequence to be traced in which programs are calling for
pages. Page faults caused by translation exceptions will also be traced with
this routine.

Page handling trace

This trace provides information about the sequence in which pages are paged in
from the page data set. After a page is handled, a trace output is printed.

When to use: Use this trace if you suspect that the loss of a page, or the sequence
of page usage by a program, is causing programming errors. This trace gives you page
management information during program execution.

Trace Routines
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Instruction trace

This trace records information about the order of instruction execution within any

selected area of storage during program execution. The amount and type of »
information provided depends on the output class selected during initialization of
the trace.

When to use: If an unintended loop develops during program execution, this trace
can be initiated and the program re-run. During the re-run, a list of all the instruc-
tions executed within the loop will be traced. This is an efficient method to
obtain a loop trace.

Storage alter trace

This trace records information about instructions that alter one or more locations
in virtual storage between address limits that can be specified. The amount and type
of information provided depends on the output class selected during initialization
of the trace routine.

When to use: If, for example, you suspect I/O areas or count locations for loops,
information obtained from this trace output will show the instructions that are
altering the areas. The SA trace will not record changes in the contents of locations
that are changed directly by I/O channel operations.

General register alter trace

This is similar to the virtual storage alter trace. It should be used when information
about changes to any GR during program execution is required to help during
offline program debugging. Any GR or any combination of GRs can be traced.

O

Successful branch trace

This trace provides a check on the logical path of a program during its execution
in any selected part of virtual storage.

When to use: Use this trace if the actual path taken by a program cannot be
analysed from the program flowcharts and listings. You can also use it to provide
information about the path taken, for example, by a long loop.



Stop and dump routines

Stop on event

This facility stops all system activity on the occurrence of a specified event. At the
stop on event, the system is held in a wait state.

Processing continues via external interrupt.

With the system in this wait state, the operator or programmer can either use
hands-on debugging aids or obtain a non-destrcying dump.

The specified event can be one or more of the elementary or dedicated events.
When to use:

1. Use this routine if hands-on debugging is necessary on the occurrence of one of
the specified events. For example, when a change occurs in a general register,
you may want to look through the program listings to enable you to decide on
the next step in isolating an error. When the stop occurs, it is also possible to
initiate another SDAID routine that will provide additional system information
for offline program debugging.

2. When no time is available for hands-on debugging, the non-destroying dumps
obtained when the stop on event occurs will provide a great deal of additional
information for offline program debugging.

Stop on address

This facility provides a stop on address on any specified (real or virtual) address.
When the stop occurs, the system is held in a wait state, and the operator or
programmer can use hands-on debugging aids or obtain a non-destroying dump.

When and how to use: This facility is used under conditions similar to those for the
hardware stop on address compare, that is, hands-on debugging is to be carried out
when a program has reached some specific point during its operation. However, this
aid enables a stop on all SDAID events.

The stop on address is accomplished by initiating the instruction trace, specifying
stop on event, and entering the address at which the stop is required as the address
supplied within the event limit field during initialization of the trace.
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Non-destroying dump: This is a dump of real storage that can be obtained after
the occurrence of a specified event during the stop on event. The dump is non-
destroying because the system is placed in a wait state on the occurrence of the
specified event, and because SDAIDS do not destroy system status during A
execution of the dump. D

How to obtain the dump: The following procedure describes how to obtain the
non-destroying dump:

1. When the system is in the stop-on-event wait state, locate the real storage
address of the NDD (non-destroying dump) byte switch.
The address of this program switch is printed during SDAID initialization.
Refer to point 3 of the example in this section which shows the SDAID
initializing output part 2.

2. To ensure that the wait state is the true stop-on-event wait, use the ALTER/
DISPLAY console feature to display the PSW. The instruction address part of
the WAIT PSW will be OOOOEEEE.

3. To obtain the dump, set the NDD byte to X‘FF’, using the ALTER/DISPLAY
console feature as described in this Section 2-D.

4. Press the START key and then the EXTERNAL INTERRUPT key. A non-
destroying dump will be printed and processing continues.

When the dump is complete, the NDD byte is reset by the SDAID program, and so
a dump will not occur at the next stop on event. To obtain another dump at any
following stop, the NDD byte must again be set on.

Note: The dump can be discontinued by the following procedure:

1. Make the line printer used as SDAID output device unready.
2. Now make the printer ready.

3. Press the EXTERNAL INTERRUPT key two times within one second. ™

8 )
When to use: This SDAID facility enables you to obtain the information needed W}‘
for problem analysis without having to take dumps of real storage at every

occurrence of an'event. Therefore this decreases the amount of paper to be searched

through during offline debugging. For example you may consider it sufficient

for offline debugging to take a dump at every twenty seventh occurrence of an

event,
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Dump on a program check: On the occurrence of a program check interrupt codes SDAIDS
X01" — X‘OF’, X*10, and X‘12, the following information is dumped automatically:

Event ID

Program old PSW

Time of day in microseconds

Control registers

General purpose registers

Real storage from byte location 0 to the end of the supervisor area, and the
contents of the SDAID buffer.

After this automatic non-destroying dump is executed, the DOS/VS program
check handler routine will be entered.

When to use: If PDAIDS are not available on your system, the use of the SDAID
dump on a program check is the only way to obtain a non-destroying dump of the
supervisor transient area at the time of a program check interrupt.

The SD area
SUPERVISOR SUPERVISOR
Real Partitions
if any.
MAIN
PAGE
POOL
MAIN
PAGE
POOL SDAID resident code
and work space. SD AREA
= —— (6K by default)
\ SD Buffer
END OF END OF
REAL STORAGE REAL STORAGE Length of each event is 64 bytes.
Real storage allocation Real storage allocation
before initializing SDAIDS after initializing SDAIDS

How to locate

The address of the beginning of the SD area is printed on the device assigned to
SYSLST during initialization of SDAID. Refer to page 2.90 for an example of
SDAID initializing output.
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Initializing SDAID
SDAID may be initialized in any real or virtual partition by entering the following
execute statement via SYSLOG or SYSRDR:
// EXEC SDAID
An operator/system dialog follows, beginning with the message:
4C55D GIVE SPACE FOR SDAID=
The operator may respond by pressing the END key (which gives a default value of

6K to SDAID), or he may specify a value nK, where n represents a multiple of 1024

bytes. The maximum value that may be specified is 999K. If an odd number is

specified, the value is incremented to the next even number. The SDAID space is taken

from the main page pool. If the main page pool is not large enough to accept the

area specified, an area of the size PPOOL-16K is automatically taken,with a minimum
of 6K. If the page pool is not large enough to accept the minimum(6K), the following

message is printed on SYSLOG. .
4C56E INSUFFICIENT SDAID SPACE, REALLOCATE

The MAP command should be issued before reallocating real partition areas in
order to increase the size of the page pool before re-initializing SDAIDS.

The following message will be issued if this is a second request for SDAID space:

4C70E DUPLICATE REQUEST FOR PDAID AND/OR SDAID

This message is also issued if PDAID using the core wrap output mode in an
alternate area is active in the main page pool and a request for SDAIDS is made.
When the space allocated to SDAID is accepted, a message dialog follows that allows
the operator to select one or more events to be traced and to specify between which
address limits of real or virtual storage the events are to be traced. (Event limits

do not apply to event PAGENQ, event PAGEHDL, and event PGMCHK.) The dialog
also enables the selection of aline printer at a device address other than X‘00E’,
which is the device address by default. However, the device must be a line printer.

An output class may also be specified (refer to Tables B-6-A and B-6-B in this chapter).

A response of EOB (pressing the END key) to all SDAID messages will give default
values.

When the SDAID message dialog is complete, the SDAID initializing outputs part

1 and 2 are issued to the device assigned as SYSLST. This need not be the same
device on which SDAID trace output is printed. The SDAID trace output is printed
immediately after the initializing output on the device at the address specified in
the reply to message

4C58D OUTPUT DEVICE=

(Address X‘00E’ is taken as default.) After initialization, the partition used for the
initialization is given back to the main page pool.

The table shown in Figure B-3 lists all SDAID messages in the order in which they
are issued and describes the responses.

SDAID job entry examples are shown after the example of the SDAID initializing
output. Operator flowcharts follow.

SDAID messages after initialization time
4C711 SDAID FOUND PRTR STATUS CSW SENSE

This message may be written out on the printer. It is accompanied by the CSW and
SENSE information if applicable. It indicates that the previous printer operation
which was started may not have been completed successfully.

C
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Altering SDAID functions and/or address limits after initialization SDAIDS

When the SDAID is initialized, trace functions and events limits, where applicable,
can be changed by altering the SDAID program parameters directly in storage.
The contents of the parameters at the addresses printed on part 2 of the SDAID
initializing output, and of control registers 8, 9, A, and B, must be altered to
predetermined values. Their values are also printed in the initializing output.

To make SDAID parameter changes:

® Press the STOP key.

® Use the console ALTER/DISPLAY feature to alter the contents of the
program parameters.

®  Press the START key.

Note: When SDAID is terminated and later re-initialized, new SDAID parameters
are printed in the SDAID initializing output.

Note: SDAID requires SYSLST for the initializing output. Therefore, if you
intend to change SDAID parameters after initializing SDAIDS, you should ensure
that the SYSLST device is a line printer on the partition used for SDAID
initialization.

A note to programmers

SDAIDS are primarily designed to be initialized before re-running failing programs.
If you, as the programmer, are debugging on the system (hands-on debugging), it

is recommended that you initiate SDAIDS without specifying any events. (Press
the END key as a response to all SDAID messages.) SDAID is then retained in the
page pool ready to be activated. The failing programs can then be executed and
SDAID events made active by entering event parameters directly into control
registers 8, 9, 10, and 11. For example, altering the contents of the high-order byte
of control register 9 (by the console ALTER/DISPLAY feature) enables you to
activate any one or all of the events BR, IF, SA, and GA.

You can also specify which general registers are to be traced by entering values
into the lower 2 bytes of control register 9. Control registers 10 and 11 contain,
respectively, the start and end addresses for the event limits. The output of the
MAP command will tell you the partition in which the failing programs reside.

From the MAP output you can also obtain the addresses of the upper and lower
limit of the partition, which can then be used as the event limits for the SDAID
trace. (Note that addresses printed by the MAP command are decimal.)

If you are unable to use the system for hands-on debugging, you as the programmer
must specify clear instructions to the operator about the events to be traced and
the event limits to be used.

Serviceability Aids.
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SDAIDS
Message | Message issued Parameters entered by Operator Remarks
Code on SYSLOG
4C58D | OUTPUT DEVICE= | [X'00E’ [,GO]
X‘cuu’ [,GO] | END/ENTER
LGO
N = Y
4C60D | STOP ON EVENT Ngs [,GO]] END/ENTER
4C61D | EVENT LIMITS= [X’000000’,X‘FFFFFF’ [.Go] XN, X hhhhhh':
, . Lxanny [elo) Lower and upper limit of virtual
xAanm ,X'hhhhhh' [,GO] END/ENTER storage to be traced with events
,GO BR, IF, SA and TE.
L
4C59D | OUTCL= FESLV i Valid output classes for the events
GPR BR, IF, SA, GA, and TE.
LOCORE GO END/ENTER
COMREG PGMCHK: Causes wrap around
PAGETAB mode of internal buffer, It is
SUPVISOR written each time a PGMCHK
DUMPR EA!. event occurs. AUTOMATIC:
Jower and upper event limit [,GO] END/ If the internal buffers is full,
,X'aaaaaa’ [ ,uUpper event limit [,GO] ENTER it is written out.
PDUMP ,X’bbbbbb’ [,GO]
,GO
GO
[ PGMCHK [,GO]
FASTREC |, AUTOMATIC [,GO]
L .GO .
Iy
4C62D | EVENT BR= Ngs[,GO] ] END/ENTER
[YES
4C63D | EVENT IF= no GOl ] END/ENTER
'YES
4C64D | EVENT SA= No GOl ] END/ENTER
4C65D | EVENT GA= X012...EF' [,GO] END/ENTER Designate the general purpose
NO registers to be traced. At least
L one must be specified.
YES
4C66D |EVENT TE= N [,GO] END/ENTER
_ |[¥es
4C67D | EVENT PGMCHK= ||~ [,GOl|END/ENTER
YES
4c68D |EVENT PAGENO= ||\ LGOI |END/ENTER
[YES
4C69D |EVENT PAGEHDL= NO END/ENTER

Note: Go cannot be entered as a first parameter. If it is, the dialogue is terminated ; defaults {underlined) are taken or the parameters

are ignored by SDAID.,

Table B-10. The parameters required to initialize SDAID event tracing.
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// JOB SDTRACE
// EXEC SDAID

4C531 TOD IN ERROR STATE
or
4C54]1 TOD NOT OPERATIONAL

Select size of SD area

Enter n
(a value)

Press
or END

AND/OR SDAID

4C70E DUPLICATE REQUEST FOR PDAID

nK
available

available

GK\ No

Trace Routines

SDAIDS
Initializing SDAID, part 1 of 6

No operator response is required to
either of these messages if they are
printed. The time stamp on SDAID out-
put will be zero.

Maximum area you may specify is 999k.
If n is an add integer, the value is
incremented to the next even number.

This message is issued if SDAID has

been initiated and not terminated before

a second request to initiate SDAID is made.
The duplicate, or second request for
SDAID is automatically canceled. (This
message is also printed if a request to run

a PDAID core-wrap output in an alter-

nate area is made while SDAID is active .

SD area size
is nK

SD area size
is 6K

| J
|

4C58D OUTPUT DEVICE =

Device X‘cuu” must
be a line printer

4C56E INSUFFICIENT SDAID SPACE

REALLOCATE

Select a device

, Enter

Enter I Enter
X'cuu’ and or GO ¢ X'cuu’ or  Press
GO and press END | and press ENDT andpress END | END
Use device Use device Use device Use device
X'cuu’ for X'00E’ for X'cuu’ for X'00E’ for
output output output output
A B
To part 2 To part 2

If A

is terminated. Before re-initializing
SDAIDS you must decrease the size of
real partitions, thus increasing the size
of the main page pool for the SD area.
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From part 1

Page of GC33-5380-1,
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From part 1

B

4C60D STOP ON EVENT =

Enter GO l Enter YES Enter YES r Press
and press or and GO or and Press or END
END J and press END l END l
No stop Stop Stop No stop
on event on event on event on event
p‘-———_
4C61D EVENT LIMITS =
Enter GO Specify event limits and Press
and press Enter GO and I Press END
END press END °l' END
-
Trace events Trace events Trace events Trace events
across all of between limits between limits af:ross all of
virtual storage specified specified virtual storage
[ | 1

Refer to Table B-6-A fora )

description of SDAID output
classes.
(FASTREC,GO generates the

default of PGMCHK). Output >/—_\

class for the events PGMCHK,
PAGENQ, and PAGEHDL is
predetermined. Refer to
Table B-6-B

290  Serviceability Aids.

4C59D OUTCL =

1
Enter GO ;Specnfy an output class and Press
and press Enter GO and olr Press
END press END l END END
Use output Use output Jj:‘:u‘:ecfg:s'g '
class specified class specified PSW (01)
Take default
output class of -
PSW (01)
*—————w
C
To part 3 To part 3

i



Page of GC33-5380-1,
revised June 30, 1974,
by TNL SN33-8780

Trace Routines

SDAIDS

From part 2 From part 2 T
Initializing SDAID, part 3 of 6
c D
4C62D EVENT BR = BR = Successful Branch Trace
Enter GO Enter YET and Press
and press Enter GO and or Press END
END press END ! END
Trace BR Trace BR
No BR trace events events No BR trace
<—,_
4C63D EVENT IF = IF = Instruction Fetch Trace
Enter YES and
Enter GO T Press
and press Enter GO and Press
END press END or END END
gl
Trace IF Trace IF
No F trace events events No IF trace
- -
B-10
E F
To part 4 To part4
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Initializing SDAID, part 4 of 6

292

From part 3

E

rage of GC33-5380-1,
revised June 30, 1974,
by TNL SN33-8780

i
From part 3 e
F
4C64D EVENT SA = ' SA = Storage Alter Trace
Enter GO Enter YES and
| . Press
and press Enter GO and or Press END
END press END I END
Trace SA Trace SA
No SA trace events events No SA trace
Ve ™~
i
S
‘ d ‘

4C65D EVENT GA =

[ |

Enter GO Specify GPR(s) to be traced, (in hex)
Enter GO and I Press Press
i:r:\tliDpress press END 0"' END END

GA = General Purpose Register Trace

Serviceability Aids.

Trace GPR(s) Trace GPR (s)
No GPR trace specified specified No GPR trace
= -t
O
G H
To part 5 To part 5



“ i From part 4

G

Page of GC33-5380-1,
revised June 30, 1974,
by TNL SN33-8780

From part 4

H

4C66D EVENT TE =

Trace Routines

TE = Page Translation

Exception Trace

SDAIDS

Initializing SDAID, part 5 of 6

Enter GO Enter YES and
and press Enter GO and ! Press Press
END press END °|r END END
Trace TE Trace TE
No TE trace events events No TE trace
4———— ‘
4C67D EVENT PGMCHK=
0
Enter GO Enter N Tnd Press
and press Enter GO and Press END
END press END olr END
Trace Do not trace Do not trace Trace
PGMCHK (s) PGMCHK (s) PGMCHK (s) PGMCHK (s)
PGMCHK = Program check trace €
K
To part 6 Topart 6
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Initializing SDAID, part 6 of 6

From part 5

Page of GC33-5380-1,
revised June 30, 1974,
by TNL SN33-8780

From part 5

K

4C68D EVENT PAGENQ =

PAGENQ = Trace of page requests
as they are placed in the page queue

PAGEHDL = Trace of pages as they
are allocated to a frame in the real
address area — page request is
removed from the page queue.

2.94 Serviceability Aids.

Enter YES and
Enter GO T Press
and press Enter GO and or Press
END Press END | END END
No PAGENQ Trace Trace No PAGENQ
trace PAGENQ(s) PAGENQ(s) trace
- -
4C69D EVENT PAGEHDL =
Enter YES Press
and press
END END
No PAGEHDL Trace No PAGE-
trace PAGEHDL HDL trace

-t

SDAID initializing output parts 1 and 2 are printed at this
point during the initialization. The example opposite
shows and explains the meaning of the initializing output.
Retain this output if SDAID parameter changes are
intended after initialization.

4C57E SDAID SUCCESSFULLY INITIATED SDAREA=XXXXK

N
{ s



SDAID initializing output, part 1

SDAID FOUND/ASSUMED THE FOLLOWING PARAMETERS:

SOAID START ADDRESS IS
SDAID END  ADDRESS IS
SDBUFFER START ADDRESS
SDBUFFER END  ADDRESS I

S
SDBUFFER CAN KEEP THIS NR DF EVENTS «.eo

OUTPUT CLASS FIELD IS oe.
STOP ON EVENT seese
EVENT LIMITS STAR
END
EVENT BR cevesccace

1
2
3
4
5
6
7
8

EVENT TE oo
EVENT PGMCHK oo
EVENT PAGENQ .

SDAID initializing output, part 2

*¥%3% THESE ARE THE PARAMETERS THAT YOU CAN CHANGE FROM CONSOLE:
PROCEDURE: MACHINE IN STOPPED STATE., HIT ALTER/DSPLY,

TO ALTER CTL REG
eacescassTYPE IN AC

seeessacsTYPE IN AM

%1 PRINTER ADDRESS eevceccvscccccccces

#2 OUTPUT CLASS ceccesceccscccssoscsse
WHERE [F:

*

STOP ON EVENT cccecescesace
NONDESTROYING DUMP cececeee

*

EVENT LIMITS START ADDRESS eees
END ADDRESS «ses

POUMP LIMITS START ADDRESS
END ADDRESS

R RERREBREBRBERREBRBRRRRRRERERRBRERRERTRRRENN

BR EVENT
1F EVENT

SA EVENT cccececececcccsaccssanas

GA EVENT sccecvscecccccccssncaces

GPR MASK (0-15) ..
TE EVENT ccececcccncccccsceane MAIN

*10 PGMCHK EVENT ceecvecceccvcase MAIN
*

*11 PAGENQ EVENT scecccscccccsecs MAIN
*12 PAGEHOL EVENT sececscscsscsssaMAIN

*
*NOTE: SDAID NEEDS EXTERNAL INVERRUPT
*

*

TO ALTER MS LOCATION

HEX 0003E800
HEX 0QO03FFFF
HEX 0003FDCO
HEX OOO3FFFF
DEC 00000009

PRINTER ADDRESS IS cecescceccccncsccecsoccsacs HEX 000E

PSW (O1)
NO

00000000
OOFFFFFF

9 TO 40000000

9

40000000 END KEY

03CC8C TQ FF
03CC8C FF END KEY

ON HEX 03FD88

Trace Routines

SDAIDS

3FFFF - 3E900 = I7FF = 6/43 ot

EXAMPLES BELOW:

FORMAT OXXX

ON HEX 03FD98 FORM uuyy

uy=

00

uu=01
uu=02
uy=03
Uu=04
Uu=05
uu=06
uuU=07

uu=

08

YY=00
YY=FF

ON HEX
ON HEX

FASTREC
PSW

GPR
LOCORE
COMREG
PAGETAB
SUPVISOR
DUMPREAL
POUMP

AUTOMATIC SDBUFFER OUTPUT
SDBUFFER OUTPUT ON PGMCHKX

03FD9%4 X*FFY'=YES, X'00'=ND

03FD96 X*FFY=YES

CTL REG A HEX OOXXXXXX
CYL REG B HEX OOXXXXXX

ON HEX 03FD9C OOXXXXXX
ON HEX 03FDAO OOXXXXXX

cTL
cTL
cTL

cTL
cTL

REG
REG
REG

REG
REG

STORAGE

STORAGE

SDAID EVENTS: TO ENABLE —SWITCHON THE BIT/BYVE--

HEX 80000000
HEX 40000000
HEX 20000000

HEX 10000000
HEX 1000XXXX

03FD8C HEX FF

O3FDSE HEX FF

STORAGE 03FD90 HEX FF
STORAGE

03FD92 HEX FF

ADDR
ADDR

ADDR
ADDR

BIT
BIT
BIT

BIT

POSITIUNAL BITS*

BYTE
BYTE

BYTE
BYTE

IF PRINTER BECAME UNREADY

QMW

wiIR ;
7 welocl GA Gamce on GR¥ o
endef 10000800 m CRY
7o aelocl’ GA Gaee on £4s 3,
5 ane 7 endsy 10007500

(£x 2347)

»
*
*
*
*

KRR RR R ER R RRRRB RN RN R

4//4//@% & Frs7aec
gk m? “

4? evernds
PAGENQ, IACEHIL and
PeMCHA,

é’w/é wae !
Z‘@%Za/@h‘ﬂﬂmw///r
;Z“/‘ 2 C L Ll CO o
by le © F L .

Lrends /F@n/g‘/{
/8. Entley 50.
ZWW;/:»%M
bve see pal 7 adove.

X RN R

(R R R YRR

RN

CPU-ID IS ssssscesccsccccseces HEX 00010043
4C5TE  SDAID SUCCESSFULLY lNITlATED SDAREA=0006K

cry SW/M

The summary of parameters printed on the line printer
after successful initialization of any SDAID routine.

e e

cry M,,é/g.,

(Exagkr)

ALL ADDRESSES ARE REAL.
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2.96

"1160A READY FOR COMMUNICATIONS.

batch 2
assan syslstyx?00e’
77 exec sdaid @— S0A1D W’Z

ACSSD GIVE SFACE FOR SDAID =

10k u Page Lol not?
4056E INSUFFICIENT SDAID SFACEr REALLOCATE 50470 5
1I00A READY FOR COMMUNICATIONS. -
mag

AREA K~REAL UFPER LIMIT K-VIRT UFPFER LIMIT NAME

yt

sP 92K 94207 262144
BG 30K 124927 292K 561151 KENSLDOF
don ok amy I o 1P <omearnel
3 10K 1454 80K 24991
F2 vz 14K 159743 100K 827391 NO NAME Aauanx/éslaéaq{
F1 82K 243711 120K 950271
SVA 96K 1048575
VIS 68K 1048575
PP 18K 262143
allocr filr=14k
// exec sdaid -
4ACSSD GIVE SPACE FOR SDAID
10k
4CS80  OUTPUT DEVICE

nTT

T T T T TN T T T T M T T
RRNRRRINRRR NN R

4C40D  STOF ON EVENT

4AC610  EVENT LIMITS =
x?70400007 yx? OSOfff”
ACH?0 OUTCL =

4C62D EVENT BR
yes
4C63D EVENT IF
Yes
4C640  EVENT SA

4C46SD  EVENT GA

X ? 3456787

4C66D EVENT TE =
4AC670  EVENT PGMCHK
4C68D EVENT PAGEN®
4C690 EVENT PAGEHDL =

ACS7E  SDAID SUCCESSFULLY INITIATED SDAREA=0010K
1I00A READY FOR COMMUNICATIONS.

- SDAID le;m WM '

?
[0001F80
0000F&600 J FFFFFFFF | FFFFFFFF 00000000 00000000 00000000 00000000 0000FFFF

-— - —

- s w—events (BR +/F +GA)

fo00a0430] [000A04EA]

000404 3C 00000000 00000000 C2000000 00000200 80400040
0000F4600 FFFFFFFF JFFFFFFFF 00000000 00000000 00000000 00000000 OO0O0OFFFF

Lol maok CR 10 andl 11 sblored & dloojemre

SOAID corntiicey
00000000 «— Cloas CR 9 L& lirn %M, W//Mﬂ;ﬂcl/(

x 25 LXK oo

The example above shows the operator-system dialogue on a 3215 PRKB during SDAID initialization.

After initialization the contents of the control registers have been changed to alter event limits

and traces.

Serviceability Aids.
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If GA
GPR 0-7
GPR 8-F
CTL 0-7
CTL 8-F
LOW CORE
00000000
00000020
00000040
00000060
00000080
00000040
000000C0

SEGM TABLE
f

0000E640
0000E660

0000E320
0000E340
0000E360
0000E380
0000E3A0
0000E3CO
0000E3ED
0000E400
0000E420
0000€440

0000E4AO
0000€E4CO

0000E500
0000E520
0000E540
0000ES60

0000ESAQ
0000ESCO

0000€E620

F
PAGE TABLES

000404 3
00000 00D2F000

00000001
004000FF
O0OOFFFF

00000000
47103000
00000000
440C0000
00000540

5@},0

0ES530

T0

00000833
0000E640
DOOO1F80

00000000
0004043A
04000000
000008CC
00000080

00000

00000

_0000E640

FOOOE370
EQO00ESTO

0000€330

D MICSEC
00000030 00000000
0000000F 4004007A
FFFFFFFF FFFFFFFF
0004043C 000404EA

00000000 00000000
47100000 0004043E
10003B70 00000000
000C0000 00038000
0002000A 00020080
20000060 000002C0
00000000 00000000

FOOQE3BO FOOOE3FO
FOOOESBO FOOOESFO

00400048
00C000C8
01400148
80118011
80418041
80018001
80018001
03C103C9
00150015
——SAME--
00150015
00250025
~=SAME—-
00250025
00350035
00350035
00450045
=—SAME—
00450045
00550055
—=SAME—
00550055

00500058
00000008
01500158
80118011
80418041
80018001
80018001
03010309
00150015

00150015
00250025

00350035
00350035
00350035
00450045

00450045

00550055 ~

00550055

PAGEFR TAB_ _ 000ODESS

0000DE8O
0000DEAO
0000DECO
0000DEEO
0000DFO0
0000DF20
0000DF40
0000DF60
0000DF80
00CO0DFAO
0000DFCO
0000DFEQ
0000E000
Q000E020
0000E040
0000E060
0000E080
0000EOAO
0000EOCO
0000EQEO
0000E100
0000E120
0000E140
0000E160
0000E180
00O0OE1AD
0000E1CO
0000ELEQ
0000E200
0000E220
0000E240
0000E260

00020000
00020000
00020000
00020000
00020000
00020000
00020000
00020000
00020000
00020000
00020000
00000418
00000410
000001C0
000001€0
00000200
00000220
00000240
00000260
00000280
000002A0
000002C0
000002E0
00000300
00000320
00000340
00000360
00000380
000003A0
000303C0
00030190

00030000
00070000
00080000
GO0F0000
00130000
00170000
00180000
001F0000
00230000
00270000
00280000
00800188
008301A0
FFFFO180
FFFFO100
FFFFOL1FO
FFFFO210
FFFF0230
FFFF0250
FFFF0270
FFFF0290
FFFF0280
FFFF02D0
FFFFO2FO
FFFFO310
FFFF0330
FFFF0350
FFFF0370
FFFF0390
007703A8
007803E0

00600068 00700078
OOEQOOES8 00FO0OFB
01600168 80118011
80118021 80218021
80418041 80518051
80018001 80018001
80018001 80018001
03E103€E9 03F103F9
00150015 00150015

00150015 00150015
00250025 00250025

00350035
00350035
00350035
00450045

00350035
00350035
00350035
00450045
00450045 00450045
n - /; 350055
grre

150055

o] )00Q00.
00020000 00040000
00020000 00080000
00020000 000C0000
00020000 00100000
00020000 00140000
00020000 00180000
00020000 001C0000
00020000 00200000
00020000 00240000
00020000 00280000
00020000 002€0000
000001A8 FFFF0190
00000198 00820170
000001C8 FFFFO1B8
000001E8 FFFFO1D8
00000208 FFFFOLF8
00000228 FFFF0218
00000248 FFFF0238
00000268 FFFF0258
00000288 FFFF0O278
000002A8 FFFF0298
000002C8 FFFF02B8
000002E8 FFFF02D8
00000308 FFFFO2F8
00000328 FFFFO0318
00000348 FFFF0338
00000368 FFFF0358
00000388 FFFF0378
000003A8 FFFF0398
000303C8 00780348
00030190 007CO3ES8

2333024913754652

00000000
0004107A
00000000
00000000

00000000
00000000
00862900
04080000
12042003
060000000
00000000

FO00E430
00000001
60000008

/‘%?ze ]
80218021
80518051
80018001
80018001
061790171
00150015

00150015
00250025

00350035
00350035
00350035
00450045

00450045
00550055

00000000

00020000
00020000
00020000
00020000
00020000
00020000
00020000
00020000
00020000
00020000
00020000
00020000
00000178
00000180
000001D0
000001F0
00000210
00000230
00000250
00000270
00000290
00000280
00000200
000002F0
00000310
00000330
00000350
00000370
00000390
00000400
00030300
00030190

PSW AT TIME OF EVENT 4T71D00000004043E INSTR

0000008BE
D7C8C1E2
00000000
00000000

000004A0
00038174
02FDB4D4
0000D13A
00025000
00000100
00000000

FOO0E470
00000001

00100018
~"900098

100118

118011
80318031
80518051
80018001
80018001
01A10199
00150015

00250025
00250025

00350035
00350035
00450045
00450045

00450045
00550055

00000000

00010000
00050000
00090000
00000000
00110000
00150000
00190000
00100000
00210000
00250000
00290000
00200000
00840418
FFFF0180
FFFFO1CO
FFFFOLEQ
FFFF0200
FFFF0220
FFFF0240
FFFF0260
FFFF0280
FFFFO2A0
FFFF02CO
FFFFO2E0
FFFF0300
FFFF0320
FFFF0340
FFFF0360
FFFF0380
FFFFO3A0
00790348
00700188

00000010
80040426
00000000
€2000000

4TO0F2000
47100000
440C0000
440C0000
0004043C
00000009
00000000

FOOOE4BO
00000001

00200028
00A000A8
01200128
80118011
80318031
80518001
80018001
80018001
01890015
00150015

00250025
00250025

00350035
00350035
00450045
00450045

00550055
00550055

00000000

00020000
00020000
00020000
00020000
00020000
00020000
00020000
00020000
00020000
00020000
00020000
000001A0
00000180
00000188
00000108
000001F8
00000218
00000238
00000258
00000278
00000298
00000288
00000208
000002F8
00000318
00000338
00000358
00000378
00000398
00030388
00030400
00030198

00000002
000422F8
00000000
00000200

0000090C
000404 4A
00000C14
00000810
000001CC
00000000
00000000

FOOOE4FO
00000001

00300038
00800088
01300138
80118011
80318041
80018001
80018001
03810389
00150015
00150015

00250025
00250025

00350035
00350035
00450045
00450045

00550055
00550055

00000000

00020000
00060000
00040000
000E0000
00120000
00160000
001A0000
001E0000
00220000
00260000
00240000
00810410
FFFFO400
FFFFOLA8
FFFFOLCS
FFFFOLES
FFFF0208
FFFF0228
FFFF0248
FFFF0268
FFFF0288
FFFFO2A8
FEFF02C8
FFFFO2ES
FFFF0308
FFFF0328
FFFF0348
FFFF0368
FFFF0388
00760348
007A03A8
007E03F8

An example of dumping the page tables and low address storage on an event.

Trace Routines
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780B3CE

L74 3.3

a/aa%o kot3e

(Ze/@/«;&w FPaceTAB

on M/F M?ﬁ’
(9ﬂm;m/»474v478)

teUeOeUe 0. U0

sccsee .o

.o
eAeledeRecalele9e

ecascscecscsn

T L LI TR PP P PRy
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EVENT

ADDR OR PAGE ADDR

MC-CLASS +CODE

EVENT-ID
050000
04FB800
04F000
O4EB00
04E000
04D800
04D000
060800
042800

EVENT PGM
GPR 0-7
GPR 8-F
cTL 0-7
CTL 8-F
LOW CORE
00000000
00000020
00000040
00000060
00000080
AO

PSW
471020000004 10EE
471020000004 10EE
4710200000041 0EE
471020000004 10EE
471020000004 10EE
471020000004 10EE
471020000004 144C
47102000000422C8
4T1D1000000406EA

CHK INTERRUPT
00000018
00000000
004000FF
O000OFFFF

00040910
00000000
0000E640
00000000

00000000
47100000
1000E718
4400000
00000540

00000000
0004220C
08000000
000008CC
00000000

0]

TOD DEC MICSEC
2333039363651268
2333039363711212
2333039363794504
2333039363852338
2333039363912247
2333039363969936
2333039364088211
2333039407337972
2333039407342990

€< < <<

m
°

EVENT MASKING
LIMITS

GPRS
Q000
0000
0000
0000
0000
0000
0000
0000
0000

Cooo0ooCcOoO00

TOD MICSEC 2333039515946093

LOWER

000000
000000
000000
000000
000000
000000
000000
000000
000000

PSW AT TIME OF EVENT 47103000000

UPPER

FFFFFF
FFFFFF
FFFFFF
FFFFFF
FFFFFF
FFFFFF
FFFEFF
FFFFFF
FEFFEF

GPR 13
000402E0
000402E0
000402€0
000402E0
000402E0
000402E0
00040 2€0
F6041E28
F0040078

00000021

00000000 OOFFFFFF 00000000 00009003 2000000
0o PSW

E 00000000
00000000 4004007A 000410TA DTCBCLE2 AOO406EE O
FFFFFFFF FFFFFFFF 00000000 00000000 00000000 O

Kok

0000000_000000004 0000000¢ CO0004A0 4!

(o]
7103000 00040718

00000000
1000E710 00000000 FC4F0500
0003E800 04080000
12042003
00000000

000C 0000
00020007
20000060

007

00000120

000004A0
000004C0O
000004EQ
00000500
00000520
00000540
00000560
00000580
000005A0

An example showing the output to device X‘00E’ (a line printer) after specifying
a “dump on program check” and a page translation exception trace using output

00
——SAME-~

SUPERVISOR

—SAME——
F1F261F0
00060FFF
41044296
46300000
00000000
00006140
00017000
60800800
00000000

F661FTF3
0004232F
42974389
3DCC3E4C
04A010E0
00002ECA
0BOO5DES
000008FC
00007998

class FASTREC, AUTOMATIC

Notice that the SD buffer is dumped before the dump of the supervisor and real
storage. (A system dump would follow the SDAID dump if it was requested, refer to
A-2 in this Section for a description of the system dump.)

BRIF

GPR 0-7

GPR 8-F

CcTL 0-7

CTL 8-F

LIW CORE
00000000
00000020
00000040
00000060
00000080
00000040
000000C 0

000004A0
000004CO
000004E0
00000500
00000520
00000540
00000560

00000540
00000560
00000580
C00005A0
000005C0
000 005€E0
00000600
00000620
00000640

COMREG LOC

SyscaM LocC

TOD MICSEC
002 000404E8 00003FEOD
80041088 00041084

ANLAANEN NANNELNA

pilds of 2

003

“1usuuuYv
00008CAO
44020000
00900540
00000000
00000000
~~SAME-~

00000440
FIFO61FO
00088FFF
3F)B41A6
45400000
00000000
000063E8
0001 7000

00000540
000063E8
0001 7000
60800840
0000063C
00003156
00081018
00000000
00006680
00000000

0004201

vuuTivoY
0C 000000
00000C4E
00000080
00000000
00000000

F561F7F3

41474299
389C3C1C
04A010E0
000028FE
0700608E

00002BFE
0700608E
00000952
00007D40
0000A264
00200000
00000000
00000000
00000000

00

70007000
0004232F
3F003F06
3EBCOOLO
00000588
080407C0
0032002C
00009260
00006360

40041032

ccececee

Tivvvuuy
00003860
000C0000
00020040
20000060
00000000

70007000
B8 00000000
30D003DD6
3csCo0010
00000588
083607F0
0032002C

083607F0
0032002C
00009488
00006608
00 0006E4
00000000
0000000C
00002972
00003CDO

00000000

00000000
0004JE78
00000000
00038000
00040080
000002C0O
00000000

00000000
00000010
3DDC38F1
00000000
C0C00740
00004000
00050000

00004000
00050000
00006220
00003594
00000000
00000000
01710001
0003FFFF
000038C6

00000000

O003E974 4
023E32CD 4
0000D134A
00020000
00000100
00000000

440C0000
00000000
0000000€
00000000

0000000 O
7002000
40C0000 O

GPR 14
8004108C
8004108C
8004108C
8004108C
8004108C
8004108C
80041414
B00405A6
A004112E

00000000

00422A0
0000000

00000200

0000000

0000090C

0000C14

00000810
000001CC
00000000
00000000

00000000 00000000
00000010 OOOBFFFF
3FOC3BF1 F2FOF6F7
00000000 00008090
COC00340 40404040
00004134 000026C4
00050000 0000700C
00005F78 00006068
00003854 00000638

00000004
00041888
00030000
00000000

00000000
00000000
FDOB3EQOQ
04080000
12042803
00000000
00000000

00000000
O0DOFFFFF
FOFOF5F7
0000848C
40404040
00009400
00007284

00009A00
00007284
00006310
00000560
00000960
00000000
0000F600
000086C8
00000000

2327688745012422
000407A1
00040088
FEFFFFFF
00040660

00000000
FD7FCED3
F3F3F4F0
00007118
40404000
00004888
00000000
000060CO
00008099

0

00000001
00042888
00000000
00000000

000004A0
00000000
02583606
00038188
0002C000
00000100
00000000

00000000
FD7FFED3
F3F2F7F8
00007488
40404000
00004798
00000000

00004798
00000000
00006368
000084C5
00009088
00003672
0000ED38
AOOE8000
00000000

C2E4CTDT
30A0CEDO
00003CD4
00003864
40404040
00005854
00008299
00000010
00004246

00000006
000004A0
00000000
C2000000

47101000
4T70F2000
440C 0000
440C 0000
00040006
00000130
00000000

02050561
3000FEDO
00003AA4
00003544
40404040
00005AF8
0000876A

00005AF8
0200876A
00000010
0000414A
00003838
00000000
0000F160
000EF000
00000680

D9C7C3D2
002E40FD
0000003C
3BD45A30
40404000
000082E8
00006088
00007480
00000760

80041800
00000540
00000000
00000200

0004047A
00000962
00000CC 8
00000892
00000138
00000000
00000000

E3D6D4E2
00C63FD1
0000003C
39445CD4
40404000
000087C0
00006360

000087C0
00006360
00007850
00000790
00000000
00000000
00006620
00000000
07241054

An example of dumping the active communication region and low address
storage on an event.

Serviceability Aids.

GPR 15
00041AF4
00041AF&
00041AF4
00041AF4
00041AF4
00041AF4
00041AF4
900417EC
8004114C

GPR O
00000002
00000002
00000002
00000002
00000002
00000002
00000002
00000080
00040078

ﬂ

GPR 1
0000EDO3
0000E50A
00000006
00000506
0000C004
0000C 502
00008051
00040B14A

0004081A 00
or C
INSTR 3C6T76C5EC
&

ovendi BR and IF,

«KEN/TOMS
Fed

GPR2
0004102A
00041E84
00041FD4
00042138
00042250
0004235C
0004245E
000403F4
0001
-y el

4%5240 COMREG on




Trace Routines
SDAIDS
// JOB DEBUGEX1

/7 OPTION NODECK,LIST,XREFsLINKsLOG,DUMP
47 EXEC ASSEMBLY

DATE 12/06/73,CLOCK 11/49/33

SDA/Y A%pe; bace azafzz;lﬁ
Trannbotosrt 4‘2%4’ ‘

PAGENQ PAGE 00040800 KEY TASKID REQUID TFIX

PAGEHDL PAGE 00040800 00018800 KEY TASKID REQUID TFIX

PAGENQ
PAGEHDL
PAGENQ
PAGEHDL
PAGENG
PAGEHDL
PAGENQ
PAGEHDL
PAGENQ
PAGEHDL
PAGENQ
PAGEHDL
PAGENQ
PAGEHDL

TE

PAGENQ
PAGEHDL

TE

PAGENQ
PAGEHDL

TE

PAGENQ
PAGEHDL

TE

PAGENQ
PAGEHDL

TE

PAGENQ
daGEHDL

PAGE 00041000

PAGE 00041000
PAGE 00041800
PAGE 00041800
PAGE 00042000
PAGE 00042000
PAGE 00042800
PAGE 00042800
PAGE 00043000
PAGE 00043000
PAGE 00043800
PAGE 00043800
PAGE 00044000
PAGE 00044000
PAGE ADDR 0005D000
PAGE 00050000
PAGE 00050000
PAGE ADDR 0005F000
PAGE 0005F000
PAGE 0005F000

PAGE ADDR 0005F800

PAGE 0005F800
PAGE 0005F800
PAGE ADDR 00060000
PAGE 00060000
PAGE 00060000
PAGE ADDR 00060800
PAGE 00060800

PAGE 00060800

FRAME

FRAME

ToD

FRAME
T00

KEY
00019000 KEY
KEY
00019800 KEY
KEY
0001A000 KEY
00018000
00017800

0001A800
1

00018000 1

KEY 1
00018800 KEY 1

MICSEC 2333011788621154

KEY 1

0001C000 KEY 1

KEY 1

0001C800 KEY 1

MICSEC 2333011793770641

KEY 1
00010000 KEY 1

MICSEC 2333011796139258

KEY 1

00010800 KEY 1

TASKIO
TASKID
TASKID
TASKID
TASKID
TASKID
TASKID
TASKID
TASKID
TASKID
TASKID
TASKID
TASKID

TASKID

MICSEC 2333011788410161

TASKID

TASKID

TASKID

TASKID

MICSEC 2333011790227387

TASKID

TASKID

TASKID
TASKID

TASKID

TASKID

REQUID

REQUID

REQUID

REQUID

REQUID

REQUID

REQUID

REQUID

REQUID

REQUID

REQUID

REQUID

REQUID

REQUID

PSW AT TIME OF EVENT

1 REQUID 10

1 REQUID 10

*
PSW AT TIME OF EVENT

1 REQUID 10

1 REQUID 10

PSW AT TIME OF EVENT

1 REQUID tO

1 REQUID 10

PSW AT TIME OF EVENT

1 REQUID 10

1 REQUID 10

PSW AT TIME OF EVENT

1 REQUID 10

1 REQUID 10

An example of SDAID page tracing during an assembly job.

EVENT ADDR OR PAGE ADDR

MC-CLASS +CODE
EVENT-10 [41)

T
SOl

043000 470D0000000041C62
05D000 4710200000041632
166E

TOO DEC MICSEC
2333035396598690
2333035416187226

05F000 471
0SF800 4710300000040644
060000 471D300000040644
60800 471D 0644
059800 4710200000041E2C
057800 471020000004 1E6E
058800 4710300000040644
05C000 471 0644

2 16192369
2333035417576315
2333035420950387
2333035423146414
2333035449944730
2333035449949477
2333035453007449
23 53671223

05C800 471D300000040644
050800 471020000004 10EE
050000 471D2000000410EE
04F800 471D2000000410EE
04F000 47102000000410EE
O4EB00 471D2000000410EE
O4E000 471020000004 10EE
040800 471

2333035454009747
2333035623279245
2333035623336942
2333035623396991
2333035623480401
2333035623538305
2333035623598321
3. 562

T1D2 10EE
04D000 471D20000004144C
0 22c8

083
2333035623774539
2333035667085247

471
042800 471D1000000406EA
E 043000 4700000000041C62

BUFFER END

2333035667090270
2333035783718692

D R e

EVENT MASKING
R LIM

GPRS
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

CE-N-X-N-R-N-X-N-N-R-F-N-Y-N-N-X-¥-N-¥-N-X-]

LOWER

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

178

UPPER
FFFFFF
FFFFFE
FFFFEFF
FEFFFF
FFFEFFF
FFFEFF
FFFEFF
FFFFFE
FFFFFF
FFFFFF
FFEFFF
FFEFFF
FEFFFF
FFFFFF
FFFFEF
FFFFFF
FFFEFF
FFFFFF
FFEFFF
FFFFFF
FEFFFF
FFFFFF

TFIX
TFIX
TFIX
TFIX
TFIX
TFIX
TFIX
TFIX
TFIX
TFIX
TFIX
TFIX
TFIX

TFIX

TE

TE

TE
TE

TE

TE

TE
TE

TE

TE

GPR 13

00042888
000402E0

000402E0 -

000402E0
000402E0
00040 2E0
000402€0
000402E0
000402E0
000402E0
000402E0
000402E0Q
000402E0
000402€E0
000402E0
000402E0
000402E0
000402E0
000402E0
F6041E28
F0040078
00042888

471D200000041632

4710000000041 66E

INSTR

INSTR

471D3000

4710300000040644

INSTR

GPR 14
000004A0
000414F8
80041646
000SFTFD
O0005FFEA
000607F4
00040F58
00040F58
0C0S5BTEE
00058FF6
0005C7CA
8004108C
8004108C
8004108C
8004108C
8004108C
8004108C
8004108C
80041414
800405A6
A004112€
000004A0

A dump of the SD buffer after executing a page trace (TE) using the FASTREC
output class. (The SD buffer is dumped on termination of SDAID).

GPR 15
00000760
00060FFE
0005F255
00000019
0000001F
0000003F
0005F255
0005F255

GPR O
00000003
80041934
80041934
0005F255
0005F255
0005F255
00040A7C
00040A7C

S04 4T

GPR 1
00003F0C
00040C20
00040C20
00000019
0000001F
0000003F
00059841
00001C7€

92FF2002943F

D706A000A000

OEEOD501D686

GPR2
0000410C
00050507
00040ATF
00040839
0004083F
0005F289
00001C7E
00059832

39

1
00000046
00041AF4
00041AF4
00041AF4
00041AF4
00041AF4
00041AF4
00041AF4
00041AF4
900417€EC
8004114C
00000760

47
00050447
00000002
00000002
00000002
00000002
00000002
00000002
00000002
00000002
00000080

21
00000046
0000F 504
0000£D03
O0000ES50A
00000006
00000506
0000CD04
0000C502
00008D51
00040B1A

00000005
00041804
00041024
00041E84
00041FD4
00042138
00042250
0004235C
0004245E
000403F 4

1

78
00000003

1A
00003F0C

Serviceability Aids.

0000410C
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Trace Routines
SDAIDS

0004043C
0004043E
00040448
0004044A
00040454
00040456
0004045A
0004045C
0004043C
€004043E
00040448
0004044A
0NG40454
00040456
00040454
0004045C
€N04043C
0004043€
€0040443
C0040644
0N04N454
23040456
000406454
0904045C
000404 3C
0104043€

00040448

2333012672382809
2333012672458551
2333012672534442
2333012672610919
2333012672685341

2333012672761969

2333012672838460

333012672913531
2%33012672990157
2383012673065877

012673140296
2333012673216921
12673293403

12673368510

e CA 2

L] o

00046044 A ‘

27040454
N04N456
00042454
0004045C
0004043C
0004043E
00N40448
N004044A >
00040454
00040456
0004045A
0004045C
0004043¢C

N0C4043E

MICSEC
MICSEC
MICSEC
MICSEC
M]CSF(
M

Pl

T 4ofGA -

2333012674430955
2333012879517750
2333012879592055
2333012879663631
2333017879745185

o 157
335

’10

3CEry »51

M

MiL>EC

MICSEC

MICSEC

relcalion
L} 7L;t¢4$;: 299

3802

.97

332

2333012880353883
2333012880427507

2333012880501878

471000000004043E
4710000000040448
471000000004044A
471D000000040454
4710200000040456
471020000004045A
471020000004045¢C
471020000004043C
471000000004043€
471000000004%448
471D000000040444A
4710000000040454
471D200000040456
471D0200000040454A
471020000004045C
471D20000904043C
471000000004043E
471D000000040448
471D00000004044A
4710000000040454
4710202000040456
471020000004045A
471020900004045C
471D20000004043C
471000000004043E
4710000000040448
471D000000004044A
- - - - -
4710000000040454
4710200000040456
471020000004045A
471029000004045C
471020000004043C
471000000004043€E
4710000000040448
4710000000040444
4710000009040454
471D200100040456
471D20000004045A
471020000004045C
471D020000004043C
471000000004043E

4710000000040448

This example shows an SDAID BR, IF and GA trace used to trace a loop using

output class PSW.

The GA trace was “taken off” by changing the contents of control register 9, and the
programmers remarks on this example show how the information is interpreted.

2.100 Serviceability Aids.

INSTR 12334780B3CE
INSTR 4780B3CE0630
INSTR 1244478083DA
INSTR 4780830A0640
INSTR 1255478083E6
INSTR 4780B3E60650
INSTR 06504TFNB3C2
INSTR 47FOB3C21266
INSTR 1233478083CE
INSTR 478083CE0630
INSTR 124447806304
INSTR [4780B 3040640
INSTR (12554 768083E6
INSTR [4TBOB3EQ0650
INSTR [065047F0B3C2
INSTR [GTFOB3C2N 266
INSTR [T233k78083CE
INSTR [478063C&0630
INSTR [1244478083DA
INSTR [5780R 3080640
INSTR 125547808 3€E6
INSTR 4780B3E60650
INSTR 06504TF0B3C2
INSTR 47F0B3C21266
INSTR 1233478083CE
INSTR 478083CE0630

INSTR 124447808 3DA
- - e e

BZ Cuenr s
LIR 5,5

BZ cean ¢
BetR 50
B ciears
LTR 3,3
BZ ciepmy
LTR 4.4
PZ ceeAR 6

- .- ® o

INSTR 4780B3DA064D
INSTR 1255478083E6
INSTR 478083E60650
INSTR 065047F0B3C2
INSTR 47F083C21266
INSTR 1233478083CE
INSTR 4780B3CE0630
INSTR 1244478083DA
INSTR 4780B3DA0640
INSTR 12554780R3E6
INSTR 4780B3E60650
INSTR 065047F083C2
INSTR 47F0B3C21266
INSTR 1233478083CE

INSTR 4780B3CE0630

SO
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Library Display Programs and Utilities
LSERV

2.102  Serviceability Aids.

The label information cylinder is on the first full cylinder after the last system

library on SYSRES. A display of all labels on the cylinder, with the exception of

Data Set Secured labels, can be obtained by executing LSERV. Illustrations in this

section show the location of the label information cylinder on SYSRES, and the A
layout of label information and record format. O

System requirements‘

LSERV may be executed in any partition, with a minimum of 8192 bytes of the
real or virtual address areas. LSERV assumes that the SYSRES label cylinder is
formatted as described in DOS/VS DASD Labels.

Executing LSERV

The control statements necessary to execute LSERV in a virtual partition are:
From the console:

// EXEC LSERV
From the reader:

// JOB jobname

// EXEC LSERV

/*

/&
LSERYV can also be executed in a real partition. The output of LSERV shows the
contents of the label cylinder on the device assigned to SYSRES. The output is
directed to the device assigned to SYSLST.

When and How to use

J

‘e

1. Operator action given in DOS/VS Messages indicates when LSERV must be
executed.
Programmer action, also given in DOS/V'S Messages, explains how to use the
LSERYV printout.
For example, under the message:

0P36 NO REC FND

2. It is useful to execute LSERYV prior to running a program that is known to have
been run sometime in the past, but whose workfile assignments and partition
allocations are unknown.

3. LSERV can be used for error analysis. LSERV displays the TLBL and the DLBL
and EXTENT information contained on the SYSRES label cylinder. Information
about secured data files is not displayed.

Summary of information provided

The printout of LSERV will show you the following details about the previous run:
®  Whether the correct DLBL/EXTENT information is still on the label cylinder
®  The permanent files

®  The temporary files

° Extent type

o  File type.

An example shown at the end of this chapter relates the data printed by the LSERV
program to the DLBL/EXTENT job control statements.

O



Library Display Programs and Utilities
The Label Information Cylinder LSERV

The label information cylinder contains standard and user label information for
background and foreground partitions.

19 tracks on the 3330/3333, 12 on the 3340, or 20 on the 2314/2319 are allocated
to the label information cylinder.

The purpose of the label cylinder is to enable label information to be placed in the
label save areas during program execution.

Job control stores label information, which is contained in the input job stream,
on the label cylinder,

During program execution, label information on the label cylinder is used by the
OPEN and CLOSE routines.

SAMPLE JOB STREAM User

// JOB CATALOG USER PROGRAM Phase

// OPTION CATAL
[Object module preceded ]
E

SYSRES

by PHASE and INCLUD

1
// LBLTYP NSD (01)]
2 /| EXEC LNKEDT |
&
// JOB EXECUTE USER PROGRAM

// DLBL . .
File 1 (Seq. Disk) ———————> Label
/l EXTENT Information

3 /I DLBL File 2 (Nonseq. Disk) —> i
. ] |
/I EXTENT ite 2 (Nonseq. Dis Cylinder

/I TLBL File 3 (Labeled Tape) =——————
4 // ASSGN File 1

// ASSGN File 2

/1 ASSGN File 3
5 /| EXEC USER

/&

Sequence of Events

1 LBLTYP reserves label area in virtual storage
for longest label block

2 Link edit and catalog user phase to core

. X Supervisor
image library

3 Write label information to label cylinder

Assign user files

Virtual
Storage

5 Bring program into virtual storage and process
OPEN/CLOSE Transient Area
a. Bring label storage data into virtual storage Seq.
b. Bring file labets into virtual storage Disk
¢. Compare input, create new output labels

Label Area
®  Nonseq. Disk and Tape

Background Partition
USER Program

[ Open all 3
An overview showing how DOS/VS uses Close all 3
the label information cylinder. H

Serviceability Aids. 2.103
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Library Display Programs and Utilities

LSERV

2.104

STARTING DISK ADDRESS NUMBER
NO. COMPONENT R =REQUIRED
OF TRACKSI |
BB cc HH R (Allocation) 0= OPTIONAL
IPL Bootstrap Record 1($$AS$IPL1) 00 00 00 1 R
IPL Bootstrap Record 2 ($$AS$IPL1) 00 00 00 2 R
1 1
Volume Label 00 00 00 3 R
User Volume Label 00 00 00 4 0
Record 1 00 00 01 1 R
System
Directory Record 2 00 00 01 2 R
2 Record 3 00 00 01 3 1 R
Record 4 00 00 01 4 - R
IPL Retrieval Program ($$SAS$IPL2) 00 00 01 5 R
3 3 Core Image Library Directory 00 00 02 1 * R
4 c | Lib 00 End of Cl Directory 1 . R
ore Image Librar
mage Li Y X | v
End of Ci Directory
5 Relocatable Library Directory 00 1 * 0
z+1 | 00
6 Relocatable Library 00 End of RL Directory 1 * (0]
X | v+
. 3 End of RL Directory
7 Source Statement Library Directory 00 1 * (o]
z+1 | 00
. End of SS Directory .
8 Source Statement Library 00 X ] v 1 (0]
X i End of SS Directory ] . o
9 Procedure Library Directory 00 Z+1 I 00
o . End of PL Directory . o
1 Procedure Library 00 X ] v 1
End of P Library
* 11 | Label Information Cylinder 00 zv1 | oo 1 * o)

*Allocation Dependent On User Requirements

X = Ending CC of the Preceeding Directory
Y = Ending HH of the Preceeding Directory
Z = Ending CC of the Preceeding Library

The location of the label information cylinder on the SYSRES extent

Serviceability Aids.
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E
DISK PACK TYPE TRACK ALLOCATION LSERV
fora 1,or 2, or 3, partition system.
(First Full Cylinder after Last Library on SYSRES)
0 Track
[} [} 0| BG (USRLABEL) * | Temporary
1| BG (PARSTD) _] standard (Permanent)
. ) ) 2| F2 (USRLABEL) * |Temporary
For a 1 partition system, information on
tracks 2, 3, 4 and 5 is ignored, and for 3| F2 (PARSTD) ] Standard (Permanent)
a 2 partition system the tracks for the
F1 partition follows BG and information | 4 L_F1_(USRLABEL) _* ] Temporary
on tracks 4 and 5 is ignored 5 F1 (PARSTD) | Standard (Permanent)
3340 6 (stoLaBEL) )
7 [: Standard Labels |
for all
2314 3330 8 partitions —J
or or 9 l_ l
2319 3333 10 l '
Y 1L B
12 [ ] >Standard (Permanent)
13 J
14 [Additional Standard Labels|
15 | |
16 | J
17 | |
\ 18 | ]
¥ 19 [ 1)
TRACK ALLOCATION TRACK ALLOCATION
for a 4 partition system for a 5 partition system
O) Track Track
o[ BG (USRLABEL) * ]|Temporary 0| BG (USRLABEL) * |Temporary
1[ BG (PARSTD) ] standard (Permanent) 1 [_BG (PARSTD) _] Standard (Permanent)
2{ F3 (USRLABEL) *]|Temporary 2| F4a (USRLABEL) * |Temporary
3| F3 (PARSTD) ] standard (Permanent) 3| _F4 (PARSTD) | standard (Permanent)
4l F2 (USRLABEL) * ITemporary 4 l F3 (USRLABEL) *1Temporary
5| F2 (PARSTD) ] standard (Permanent) 5{ F3 (PARSTD) 1Standard (Permanent)
6[ F1 (USRLABEL) * |Temporary 6| F2 (USRLABEL) * |Temporary
7[ F1_(PARSTD) ] standard (Permanent) 7] F2 (PARSTD) | standard (Permanent)
8| Standard for ail ]\ 8| F1 (USRLABEL) * |Temporary
9| Partitions | 9] F1 (PARSTD) ] standard (Permanent)
10| ) 10 )
1] | 1 [ ]
12 l 12 ]
13 ] 13 | |
14 [Additional Standard Labeld > Standard (Permanent) 14 [Additional Standard Label§ > Standard (Permanent)
15[ | 15 | i
16 | 16 [ J
17 1 17 | ]
18] ] 18 | 1
19 | 19 ) J
*Label sets submitted in a job stream
without a // OPTION PARSTD,STDLABEL
L are written to the temporary area for the
partition being used.

Track allocations of the Label Information Cylinder fora 1, 2, 3, 4, and 5 partition system.
Serviceability Aids.  2.105
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LSERV

Job Control Statements or Operator Initiation Commands

=N

// VOL

and F or

// TPLAB

// TLBL

Label
infor mation
Cylinder

// TLBL
N\

// TPLAB
A

File
Serial
Number

Volume
Sequence
Number

File
Sequence
Number

Generation
Number

Version
Number

Creation
Date

6

4

4

lo I 8 o T2

Byte Count

Displacement in virtual storage

32

36

40

44

Format and contents of the label information cylinder for tape labels
(Shaded areas are not processed by DOS/VS Logical 10CS)

2.106 Serviceability Aids.
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1 2 4(56 6| 7 8 910N 12 1314fi5] 16] 17| 18] [19] Field LSERV
<
. £ S Al
| [ > — | =
Z | Filename & File ID File z ® ® System |Volume| |2 |ExtentExtent(§ " 8|8
— s o [Serial gl 8 c=1 » | Code Serial | 8| 4| Lower Upper §§ 505
5 3 = |Number| @ | T | & |x § Number| = |3 | Limit [Limit |3 5 § g
AR = T gl 8 |2 ele <>
»n8 = g S| 5 'é 3|5 S |® e e b
= < 3 ol @ x | 8|a %% SEISIS
¥ a) i > 6 w |x|o W w S51K|&
1 7 1 44 1 6 2 3 3 211 13 6 111 4 4 2 (11 Bytes
°l- s 3% |8|8 | 8|8|lx $ |8F| & |8 |8]|8|8| Dpisplacement
Field Name Description Field Name Description
1. DLBL-EXTENT SAM
Bit 0: 1 = Next extent on a new pack. 12. System Code Initialized to contain one character
Bit 1: 1 = Last extent. string IBMDOSVS. This field is not
Bit 2: 1 = Bypass extent. processed by DOS/VS.
Bit 3: 1 = New volume on same unit.
Bit 4: 1 = Extent limits omitted. 13. Volume Serial No. Voiume serial number for extent.
Bit 56: 1 = Extent converted to DASD
address. 14. Extent Type Same codes as in Format-1 label:
Bit 6: 1 = No EXTENT/XTENT card. X'00' = Next three fields do not
Bit 7: 1 = Unused. indicate any extent,
DAM, ISAM, or VSAM X‘01’ = Prime data area ISAM, data
Number of extents. area (SAM,DAM) or data
. space (VSAM), (that is the
2. Filename extent containing the user'’s
3. DAM/ISAM Switch  Bits 0-3: Unused. _, datarecords).
Bit 4: 1 = Extent limits omitted. X'02" = ?lvefﬂow area of an ISAM
Bit 5: 1 = Extent converted to DASD ile.
address. X‘04' = Cylinder index or master
Bits 6 & 7: Unused. index of an ISAM file.
X'40" = User label track area.
4. File D File identifier including generation X'8n’ = Shared cylinder indicator,
and version numbers. If field is where n =1,2, or 4.
missing on DLBL card, Filename .
padded with blanks is inserted. 15. Extent Seq. No. Number of extent as determined by
This field is not used when a the extent card sequence.
VSAM data space or Unique file
is defined. Al Filaname is not 16.  Extent Lower Before the OPEN, DLBL/EXTENT
substituted for file-1-D with &  and Upper information is in the relative track
VSAM 17. Limits form of HHNNT followed by three
bytes of binary zeros.
5 Format ID Numeric 1 is inserted HH = Relative (to Q) start address in
: : tracks.
6.  File Serial No. Volume serial number from first NN = Number of tracks.
extent. T = 0 or upper track number for
split cylinder in SAM files.
) _No. Al initialized to X'0007". Following an OPEN on DLBL/
7 Volume Seq. No ways initiafize EXTENT cards, or whenever DLAB/
8.  Creation Date Initialized with 3 bytes of X‘00". XTENT cards are used, the extent
lower and upper limits are each in the
9.  Expiration Date If date is in the form YYDDD, it is CCHH format.
verted to YDD. If date is in re-
fention period form, 1 to 4 characters, 18- Logical (Symbolic) This 2-byte field identifies the logical
the field i dded with binary zeros. Unit Address unit with the same code as that used
¢ Hield Is padded with binary ina CCB. The first byte identifies the
10.  Reserved The retention period, if specified is U’)'t 9Iass: . .
converted to a 2-byte number and X00" = System Logical Unit
inserted in this field. X'01’ = Programmer Logical Unit
The second byte identifies the logical
11. Open Code DLBL type: unit within its class.
S = SAM .
D= DAM Thus X‘0003’ denotes SYSLST and
A= VSAM X'0103’ denotes SYS003.
Cor E = ISAM System where:
c grLoad ireate zunction 19. 2321 Lower Cell 2321 extent lower and upper cell

E = Load extend function

2321 Upper Cell

NOTE: For SAM files, a complete 104-byte block is repeated for @ach new EXTENT.
For DAM, VSAM, and ISAM files, only fields 13 through 18 are repeated for each EXTENT.

limit. This 2-byte field contains zeros
for disk devices.

Format and contents of the label information cylinder for DASD and DISKETTE labels.
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LSERV

DOS LABEL CYLENDER DISPLAY

SYSRES VOLUME SERIAL NUMBER ~ 111111

BG USER LABELS (TEMPORARY PER PARTITION) TRACK ©
NONE

PARTITION STANDARD LABELS (PERMANENT) TRACK 1

1JSYSPH
FILE IDENTIFIER BUG EXAMPLES (K.TOMSy IBM UITHOORN HOLLAND)
FILE SERIAL NUMBER 111111
VOLUME SEQUENCE NUMBER 01
CREATION DATE OMITTED
EXPIRATION DATE 137249
FILE TYPE SEQUENTIAL

EXTENT INFORMATION

EXTENT SEQUENCE NUMBER 00

EXTENT TYPE 1 (PRIME DATA)

EXTENT LOWER LIMIT CYLINDER 0l4
HEAD 00

EXTENT UPPER LIMIT CYLINDER 063
HEAD 19

SYMBOLIC UNIT SYSPCH CCB FORMAT 0002

VOLUME SERTAL NUMBER 1111t

F4 USER LABELS (TEMPORARY PER PARTITION) TRACK 2

NONE

PARTITION STANDARD LABELS (PERMANENT) TRACK 3

TJSYSIN
FILE IDENTIFIER SYSRDR40
FILE SERIAL NUMBER OMITTED
VOLUME SEQUENCE NUMBER o1
CREATION DATE OMITYED
RETENTION PERIOD (DAYS) 0007
FILE TYPE SEQUENTIAL

EXTENT INFORMATION
EXTENT SEQUENCE NUMBER 00
EXTENT TYPE 1 (PRIME DATA)
EXTENT LIMITS OMITTED
SYMBOLIC UNIT SYSRDR CCB FORMAT 0000
VOLUME SERTAL NUMBER OMITTED

F3 USER LABELS (TEMPORARY PER PARTITION) TRACK 4

NONE

PARTITION STANDARD LABELS (PERMANENT) TRACK 5

TJSYSIN
FILE IDENTIFIER SYSRDR30
FILE SERIAL NUMBER OMITTED
VOLUME SEQUENCE NUMBER o1
CREATION DATE OMITTED
RETENTION PERIOD (DAYS) 0007
FILE TYPE SEQUENTIAL

EXTENT INFORMATION
EXTENT SEQUENCE NUMBER 00
EXTENT TYPE 1 (PRIME DATA}
EXTENT LIMITS OMITYED
SYMBOLIC UNIT SYSRDR CCB FORMAT 0000
VOLUME SERIAL NUMBER OMITTED

USER LABELS (TEMPORARY PER PARTITION} TRACK 6

NONE

PARTITION STANDARD LABELS (PERMANENT) TRACK 7

1ISYSIN
FILE IDENTIFIER SYSRDR20
FILE SERIAL NUMBER OMITTED
VOLUME SEQUENCE NUMBER
CREATION DATE
RETENTION PERIOD (DAYS)
FILE TYPE SEQUENTIAL (¢x 32 #A7)

An example of some of the output to a line printer after executing the’' LSERYV program, part 1.
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EXTENT INFORMATION
EXTENT SEQUENCE NUMBER
EXTENT TYPE
EXTENT LIMITS OMITTED
SYMBOLIC UNIT
VOLUME SERIAL NUMBER

Fl USER LABELS (TEMPORARY PER PARTITION) TRACK 8

NONE

F1 PARTEITION STANDARD LABELS (PERMANENT)} TRACK 9

1JSYSIN
FILE IDENTIFIER
FILE SERIAL NUMBER
VOLUME SEQUENCE NUMBER
CREATION DATE
RETENTION PERIOD (DAYS)
FILE TYPE

EXTENT INFORMATION
EXTENT SEQUENCE NUMBER
EXTENT TYPE
EXTENT LIMITS OMITTED
SYMBOLIC UNIT
VOLUME SERIAL NUMBER

TJSYSRS
FILE IDENTIFIER
FILE SERIAL NUMBER
VOLUME SEQUENCE NUMBER
CREATION DATE
EXPIRATION DATE
FILE TYPE

EXTENT INFORMATION
EXTENT SEQUENCE NUMBER
EXTENT TYPE
RELATIVE (TO ZERO) START ADDRESS IN TRACKS
NUMBER OF TRACKS
SYMBOLIC UNIT
VOLUME SERIAL NUMBER

au

TJSYSLN
FILE IDENTIFIER

FILE IDENTIFIER

FILE SERIAL NUMBER
VOLUME SEQUENCE NUMBER
CREATION DATE
EXPIRATION DATE

FILE TYPE

EXTENT INFORMATION
EXTENT SEQUENCE NUMBER
EXTENT TYPE
RELATIVE (YO ZERO) START ADDRESS IN TRACKS
NUMBER OF TRACKS
SYMBOLIC UNIT
VOLUME SERIAL NUMBER

WORKAR
FILE ITDENTIFIER
FILE SERIAL NUMBER
VOLUME SEQUENCE NUMBER
CREATION DATE
EXPIRATION DATE
FILE TYPE

EXTENT INFORMATION
EXTENT SEQUENCE NUMBER
EXTENT TYPE
RELATIVF (TO ZERO) START ADDRESS IN TRACKS
NUMBER OF TRACKS -
SYMBOL IC UNIT
VOLUME SERIAL NUMBER

END OF LABEL CYLINDER DISPLAY

Library Display Programs and Utilities
LSERV

00
1 (PRIME DATA)

SYSRDR CCB FORMAT

OMLTTED

0000

SYSRDR10
UMITTED
o1
OMITTED

0007
SEQUENTIAL

00
1 {(PRIME DATA)

SYSROR
OMITTED

CCB FORMAT 0000

STANDARD LABELS (ALL PARTITIONS-PERMANENT) TRACKS 10-19 FOR 2314,10-18 FOR 3330, OR 10-11 FOR 3340

DOSe« SYSRESeFILE
111111

0l

OMITTED

99/365
SEQUENTIAL

01

1 (PRIME DATA)
0001
3959
SYSRES
111111

CCB FORMAT 0006

(G 334 «7)

DOS LABEL CYLINDER DISPLAY

COMPARE-FILE FOR TESTCASEOUTPUY
TESTV1

o1

OMITTED

69/001

DIRECT ACCESS

00

1 (PRIME DATA)
0006
3874
S$YS005
TESTVL

CCB FORMAT

WORK FILE FOR SLIB
TESTVL
o1

OMITTED
69/001
OIRECT ACCESS

00

1 (PRIME DATA)
3880
0100
SYsolo
TESTVL

CCB FORMAT

An example of some of the output to a line printer after executing the LSERYV program, part 2.
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LSERV

// DLBL filename, ‘file 1D’, date, codes, data security

// EXTENT symbolic unit, serial number, type, sequence number, relative track, number of tracks, split cylinder track, B bins @
¥ . J : i

// DLBL 1JSYSRS,'DOS.RECORDER.FILE’,99/365,SD
// EXTENT SYSRES, 111111,1,1,3960,20,,

May also be printed as
RETENTION PERIOD (DAYS)
Depends on the manner used to
specify date in the DLBL
statement.

JOB CONTROL statements,
Vfor details see DOS/VS System Control Statements

.
DOS LABEL CYLINDER DISPLAY

[ J

FILE SERIAL NUMBER 11111
® VOLUME SEQUENCE NUMBER o1

CREATION DATE OMITTED

EXPIRATION DATE 99/365
® FILE TYPE SEQUENTIAL

EXTENT INFORMATION

® EXTENT SEQUENCE NUMBER 01

EXTENT TYPE . 1 (PRINE DATA)

RELATIVE (TO ZERO) START ADDRESS IN TRACKS | 3880
[ ] NUMBER OF TRACKS 0060

SYMBOLIC UNIT SYS004 CCB FORMAT 0104
° VOLUME SERIAL NUMBER 1111

1JSYSRC

L FILE IDENTIFIER DOS. RECORDER. FILE

FILE SERIAL NUMBER 111111

VOLUME SEQUENCE NUMBER o1

CREATION DATE ONITTED

EXPIRATION DATE 99/365

FILE TYPE SEQUENTIAL

EXTENT INFORMATION
EXTENT SEQUENCE NUMBER o1

EXTENT TYPE
EXTENT LOWER LIMIT

EXTENT UPPER LIMIT

SYMBOLIC UNIT
VOLUME SERIAL NUMBER

DIRECT
FILE IDENTIFIER
FILE SERIAL NUMBER
VOLUME SEQUENCE NUMBER
CREATION DATE
EXPIRATION DATE
FILE TYPE

EXTENT INFORMATION
EXTENT SEQUENCE NUMBER
EXTENT TYPE
RELATIVE (YO ZERO) START
NUMBER OF TRACKS
SYMBOL IC UNIT
VOLUME SERIAL NUMBER

1 (PRIME DATA)

CYLINDER 198
HEAD 00 !
CYLINDER 198 i
HEAD 19

SYSREC CCB FORMAT 000A
111111

NAME-LEIST
HELP#1

ol

OMITTED
69/001

DIRECT ACCESS

00
1 (PRIME DATA)

ADDRESS IN TRACKS 0020

0003
$YS005 CCB FORMAT 0105
HELP#1

___(&x3¢4

Relationship between DLBL/EXTENT card data and the information printed by the LSERV program.
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Under certain circumstances knowing the contents of libraries can be helpful LIBRARY DISPLAY
during program debugging. The library display programs DSERV, CSERV, PSERV,

SSERV, and RSERYV enable you to print an image of:

] Any library directory

Any library

Any program in any library

Any phase in any library.

When using DSERV, a System Status Report is always printed before the specified
directory. A private status report is also printed when private libraries are used
with the system.

An example of a system status report is shown in two examples at the end of the
section describing the Linkage Editor Map (E-4 of this manual).

When and how to use

Control statements required to execute the library display programs are shown in
the next two tables.

The following list gives some examples of when to use the various library display
programs:

1. The operator action given under the appropriate message in DOS/VS Messages
indicatc when to execute DSERV,

For example, under the message:
' 1C33A PROGRAM NOT FOUND

When error message instructions include a library display, enter cards that
correspond to the library and type of display. Be sure to substitute the actual
program module, book, sublibrary or phase name for the words phase 1, module 1,
book 1, sublib 1, or prog 1.

Note: If you assign a private library and display that type of library, only the private
library will be displayed. To obtain a display of the system library, the private
library must be unassigned.

Additional information on the display program is found in DOS/VS System
Control Statements.

Further recommendations as to when to use the library display programs are given
after the two tables following.
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Library Display Programs and Utilities

LIBRARY Control cards required to execute the Library display programs

DISPLAY
Unit Element . Control Statements Required
Core Image Phase // JOB jobname
Library // EXEC CSERV
DSPLY phasel [,phase2,...]
/¥
/&
Program // JOB jobname

/! EXEC CSERV

DSPLY prog1.ALL{,prog2.ALL,...]
/‘)(-
/&

Library // JOB jobname
// EXEC CSERV
DSPLY ALL
/*
&

Directory Unsorted Sorted

// JOB jobname // JOB jobname

// EXEC DSERV /I'"EXEC DSERV
DSPLY CD DSPLYS CD

/* /*

/& 1&

Relocatable Module // JOB jobname
Library // EXEC RSERV
DSPLY module1[,module2,...]
/*
/&

Program - // JOB jobname
// EXEC RSERV
DSPLY prog1.ALL[,prog2.ALL,...]

/*
/&
Library // JOB jobname
/| EXEC RSERV
DSPLY ALL
/‘K
&
Directory Unsorted Sorted
// JOB jobname // JOB jobname
/! EXEC DSERV /! EXEC DSERV
DSPLY RD DSPLYS RD
/* /*
& /&

Table C-2 Library Display Control Cards (Part 1 or 2)

Note: To execute DSERV, SYSIN must be assigned-to a card reader, a tape unit, or a disk drive.
SYSLOG must be assigned to a 1052, 3210 or 3215 console printer, or for the Model 125
it must be assigned to the CRT.
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LIBRARY
DISPLAY

Unit

Element

Control Statements Required

Source
Statement
Library

Book

// JOB jobname
// EXEC SSERV

DSPLY sublib.book1 [,sublib.book2,...]

/*
&

Sub-
library

// JOB jobname
// EXEC SSERV

DSPLY sublib1.ALL[,sublib2.ALL,...]

/*
/&

C-2

Library

// JOB jobname

// EXEC SSERV
DSPLY ALL

/-)E

/&

Directory

Unsorted
// JOB jobname
// EXEC DSERV
DSPLY SD
/*
&

Sorted
// JOB name

// EXEC DSERV
DSPLYS SD

/*

&

Procedure Library

Directory

Unsorted
// JOB name

// EXEC DSERV
DSPLY PD

/-l-

/&

Sorted
// JOB name

// EXEC DSERV
DSPLYS PD

/*

/&

Library

// JOB jobname
// EXEC PSERV
DSPLY ALL
/*
&

Procedure

// JOB jobname
// EXEC PSERV

DSPLY proceduret [ ,procedure2,..]

Directories

All

Sorted
// JOB name
// EXEC DSERV
DSPLY ALL
/*
/&

Sorted
// JOB jobname
// EXEC DSERV
DSPLYS ALL
/*
&

Systems
Directory

// JOB jobname
/| EXEC DSERV
DSPLY SD
*
&

Table C-2 Library Display Control Cards (Part 2 of 2)
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LIBRARY DISPLAY

SYSTEM CORE IMAGE DIRECTORY

2. Execute DSERV when you require details about the core image library.

10/05773 PAGE 10

PHASE
NAME

DISK TXT
ADDR RCDS

BTS LST RLD RLD
TXT RCO RCDS ITEMS

ENTRY
ADDR

ENTRY SvA
ADDR ELIG

PART
ADOR

DEC

6ERAST13
E1JKSOO
E1JKS10
E1JKS20
E1JKS30
E1JKS40
E1JKSS0
E1JKS60
E1JKS70
EIPLRT2
EIPLRT3
EIPLRT4
EIPLRTS
£JOBACCT
8JOBCTLA
£JOBCTLB
£§JOBCTLD
§JOBCTLE
EJOBCTLF
£€JOBCTLG
£JOBCTLY
§JOBCTLK
&JOBCTLM
€JOBCTLN
ELIBSTAT
ELNKEDT
EMAINDIR
ALIST
ALTDC

oo

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000C 68
000C68
000C68
000000
000000
oociglo
001810
001810
ooislo
001810
001810
001810
000000
001810
040800
000000
040800
040078
040078

HEX

000000
000000
000000
000000
000000
000000
000000
000000
000000
000C68
000C68
000C68
000C68
000000
001810
001810
001810
001810
oo18l0
001810
001810
001810
000000
001810
040800
003EC8
040800
040300
04031A

040078

040078
040078
040078

(see note 1)

Start address at link-edit time of the partition to which the phase is link-edited

The entry address in the SVA of the phase contained in the SVA. (These phases can be loaded into the SV A after

ENTRY ADDR IPL or by cataloging them into the SVA during system operation.)
A YES in this column indicates that it is permissible to load the phase in the SVA either after IPL time or during
SVA ELIG system operation using the linkage editor. '
(1t indicates that the phase is reentreable and relocatable which it must be to enable its use by the system when it
resides in the SVA.)
A YES in this column indicates that the name of the phase is in the SDL.
IN SDL Note: A phase name can be present in the SDL but need not necessarily be present in the system core image

library.

Notes 1. Entries are printed in these columns only when a relocatable phase is found in the library.

2. Version and modification levels are always listed for modules and books displayed, but are listed for phases
only when displaying a specific phase. This information is required under some conditions of system mal-
functions that may be caused by the use of programs at different levels of modification.

Most IBM-supplied programs have a 2-byte VM (version and modification level) number. The number may be
in decimal or hexadecimal form in a storage dump, depending on the input format. It is in decimal form in a
DSERYV printout of the source statement or relocatable library. For example, version 5 modification level O
appears at 2800 or F2F8 in a storage dump and a 5.0 in a DSERYV printout. The VMs for phases and transients
are contained within the phase or transient.

Your IBM CE/FE can also check your library by using DSERV to examine it for the applicability of an IBM-
supplied program temporary fix (PTF).

The modification level of your library is also required if an authorized program analysis report (APAR) must
be submitted to IBM for analysis of a particularly difficult programming error.
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PHASE NAME The names of programs (phases)
DISK ADDR The disk address of the phase on the core image library (Disk address of first text, TXT, record)
TST RCDS The number of records belonging to the phase (Number of TXT records)
BTS LST .
TXT RCD The number of TXT bytes in the last TXT record
RLD RCDS The number of additional relocation list dictionary (RLD) records, referring to the address constants in the text
(see note 1) that will be modified by the relocating loader
DITEM -
Z:e n:)-l;e 1)8 Total number of RLD items that show the total number of TXT modifications due to relocating load U
VER MOD , o . _
LEV LEV The version and modification level of phases, modules, and books in the core image, relocatable, and source
(see note 2) statement libraries respectively.
LOAD ADDR The load address of the phase at the time it is link-edited to core image library {(Link-edit time)
ENTRY ADDR Entry address of the phase at link-edit time
PART ADDR

~
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Hardware Error Recording and Recovery

TES or TES with Operands EREP

The TES options provide for the editing and printing of the tape error records on
SYSREC and the summarizing of tape data found on either SYSREC or the history
file.

To enable this option to be used a work or scratch tape must be mounted on a tape
unit assigned to SYS008. This option can also select tape error data from the
SYSREC file and create a TES history tape with the same format as the previously
supported ESTV tape file. All records on the tape appear in chronological order. If
an unrecoverable I/O error occurs while reading a record from the SYSREC file,
the record is ignored and processing continues with the next sequential record. If
the data fills the complete tape, the message

3E15A TAPE FULL, MOUNT NEW TAPE

is printed on SYSLOG. The operator must mount a new tape and press END, or he
may respond CANCEL END; the latter response causes tape updating to be
discontinued, but TES records are still printed.

The tape must be mounted on SYS009, which must be assigned to a tape drive
before EREP is executed. The tape contains standard labels that are checked
before the history/RDE tape is written. If the wrong tape is mounted, the message

3E31A WRONG TAPE, MOUNT CORRECT TAPE

is printed on SYSLOG. Mount the correct tape and press END to continue processing,
or respond CANCEL END to cancel the TES option. The history/RDE tape and

TES history tape should be created or updated during the same EREP run. If the
HIST option is specified without the TES option, the SYSREC File is cleared after
HIST has been executed, and the TES data is lost. If you wish to maintain both

these history tapes and the TES and HIST options are not specified together in

one EREP run, the data on the TES history file may be redundant or lost.

TES,NEW: This causes EREP to create a TES history file on the tape unit
assigned to SYS007. The tape file contains tape error data from the SYSREC file.
The tape error data on the tape has the same record format as the previously
supported ESTV tape file. Use ESTVUT utility program to print this tape file.
TES: EREP updates the TES history tape on SYS007.

TES,NOTAPE,PRINT: Causes the tape data on SYSREC to be edited and printed
into SYSLST. Data is printed in the detail tape unit format.

TESPRINT ,NEW: A new TES history tape is created on SYS007, after which the
tape error data on SYSREC is edited and printed on SYSLST. The data is printed
in the detail tape unit format.

TES,PRINT: The TES history tape, which is mounted on SYS007, is updated.
The tape error data on SYSREC is then edited and printed on SYSLST in the
detail tape unit format.

TES,NOTAPE,SUM: The tape error data on SYSREC is summarized by tape drive.
TES,NOTAPE,PRINT,SUM: The tape error data on SYSREC is edited and printed
on SYSLST in the detail tape unit format. Then the tape error data on SYSREC is
summarized by channel and unit and printed on SYSLST.

TES,SUM,VOL: The TES history tape on SYS007 is updated. Afterwards the
tape error data found on SYSREC is summarized by volume serial number.
TES,PRINT,VOL: The TES history tape mounted on SYS007 is updated. The
tape error data-on SYSREC is edited and printed on SYSLST in the detail volume
serial number format. SYS008 is used as a work tape and the detail records are
printed in sequence by volume serial number.

Four examples of processing tape error statistics using EREP are given in
I Appendix J.
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Hardware Error Recording and Recovery

EREP

2216 Serviceability Aids.

EREP History Tapes

®

There are three types of EREP history tapes: the History tape, the RDE tape, and
the TES history tape. The History and RDE tapes are created and updated from the
SYSREC file and contain all the record types found on the SYSREC file. The TES
history tape is also created from the SYSREC file, but contains only tape error
records. If your installation has the History/RDE tapes and a TES history tape, you
should create (or update) all the history tapes in the same run. If this procedure is
not followed, the TES history tape may have redundant or missing data.

Retain the History and TES history tapes for those persons who work on problem
determination. The History tape can be used as input for certain online test
programs of OLTEP. (See the OLTEP manual.) The TES history tape can be printed
with the ESTVUT utility program. Retain the RDE tape; it will be used by IBM.

History/RDE Tape

The History/RDE tape is created and updated using the EREP history option. This
tape contains RDE data only if ERRLOG=RDE is specified at system generation. A
magnetic tape unit assigned to SYS007 must be used for this function. EREPNEW
must be the filename that is used when a tape is created, and EREPUP when a tape
is updated (both TLBL cards must be included for UPNEW). When the tape becomes
full or when a second tape must be mounted, the operator is notified via SYSLOG.

Note: If EREP is link-edited as a self-relocating program, a LBLTYP card is
needed when EREP builds a history /RDE tape.

TES History Tape

The TES history tape is created and updated using the EREP TES options. A ((\
magnetic tape unit assigned to SYS007 must be used for this function. The filename U
of the tape file must be TAPEIN when the file is created and the file is updated.

Creating the History Tapes

You can create a history tape only if DOS/VS has recorded errors on SYSREC.
The EREP program allows you to create or update the three types of history tapes.

You can create the History/RDE tape by specifying OPTION HIST, NEW, and
update it by specifying OPTION HIST.

If a System/370 RDE tape is to be processed, the message 3E16A is printed on
SYSLOG after the History tape is written. This message instructs you to replace

the History tape reel with the RDE tape'reel and then respond to the message. A
response of END will cause the RDE tape to be processed and response of CANCEL
END will cancel only the HIST option. Any other response will cause the system

to reissue message 3E16A.

In addition, you can create a TES history tape, which contains only tape error
records. If you want to maintain a TES history tape, create (or update) it in the
same EREP run in which you create (or update) the History/RDE tape. You can
create the TES history tape by specifying OPTION TES,TAPE NEW, and update
it by specifying OPTION TES, TAPE.



Library Display Programs and Utilities

Updating will continde with the next update control card for all errors except when:

L] The COL statement has invalid operands.
®  COL statement is not the first update control statement.
) ] The macro is completely de-edited without all update control statements
being completely processed.
[ An RST statement has an invalid operand.

Appendix D shows two ESERV job stream examples.

ESERV macro source
control deck ,
statements
I\_‘_/
SYSIPT SYSPCH
‘ ﬁ

edited workfiles '

macros on error

source diagnostics

statement

library

upper information
SYS001/2

This illustrates the input to and output from the ESERV

When to use

®  Use ESERV to punch up a new card deck.

ESERV can be used to list the source code of an edited macro.

] If an IBM program tempory fix (PTF) is to be installed in your library, use
ESERV to de-edit and update the macro. An example of installing a PTF
using ESERYV is given in appendix D.

Note: Before installing a PTF use either ESERV or SSERYV to display the macro in
w) order to check if the PTF is applicable.

SYSLST

Serviceability Aids.
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LVTOC

2.118  Serviceability Aids.

The LVTOC program enables you to print out VTOC (volume table of contents) of
a DASD disc pack.

From the printout (the VTOC display), you can see the names of files, contained \
on any disc pack, their extents, and addresses. A VTOC display, therefore, enables W
you to keep track of data sets and files on all your packs.

Additional information on the VTOC display program can be obtained from
DOS/VS System Control Statements

Information in the VTOC

All standard file labels are grouped together and stored in a specific area on a disk
pack or data cell. This group of labels essentially a directory of all data records on
the volume because each file label contains file limits. Therefore, this group of
labels is called the volume table of contents, or VIOC. Because the VTOC itself
is a file of records containing one or more standard label records for each logical
file, it is defined as such with its own file lable.

}/TOE bel Filename = Filename =
ile Labe )
Last vToc (Format 5)| File XXXXXX | Additional ;(‘(’j(d)?*xxl
Volume | File Label ~\(Used by | Labels | Format1 | File Labels itiona
Label (Format 4) [0S/VS Label Extents
only) (Format 3)
Pointer to } Pointer to 4
last active additional
file label file extents,

if necessary.

Function of the VTOC

Before a DASD file can be processed by logical IOCS, the file must be opened to
permit transfer of data. The open routines check the DASD labels identifying the
file. This is accomplished by comparing the information from the actual file
labels in the VTOC with the label information in the SYSRES label information
cylinder. (See LSERYV in this Section for a description of the label cylinder.)

The illustration opposite is a overview of how DOS/VS uses the VTOC.

DASD Label Formats

The VTOC contains all format labels. Each format label points to an area of DASD
storage on the volume and indicates what the area is currently being used for. A
format 1 label describes one to three physical areas (extents) on the volume. It is
the first format label used to describe each file.

A format 2 label describes a file as being indexed sequential. If a format 2 label is
used, there is always a format 1 label describing the same file.

A format 3 label describes from one to thirteen extents on the volume. It is used
when a file is made up of four to sixteen extents (the format 3 label is always
associated with a format 1 label).

A format 4 label describes the VTOC.
A format 5 label is not used by DOS/VS.

The following illustrations show the layout of format labels 1 to 4, with examples
of printouts from the VTOC display program.

A detailed description of these label formats is given in DOS/VS Data Management @

- Guide.
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C

Prog

Filename for DTF matches
filename in DLBL statement

Label information
cylinder

// DLBL Filename, FilelID ,......etc.
// EXTENT Symbolic name, Volume number,......etc.

Job
control

SYSRES

C

During the OPEN routine:

b 1. Read SYSRES label information.

S ) 2. Locate the VTOC via the
standard volume label.

3. For DASD input files:

( @ Compare format 1 label information

(or format 2 for 1S files) to information
in the DLBL card.

e Check each extent definition in
format 1 and 3 labels against the
limit fields in the EXTENT card(s).

—>< For DASD output files:

@ Create the format 1 label from
information in the DLBL/EXTENT
cards. (Format 1 is always present

k followed by format 2 for IS files).

e If extra extents are to be described
create format 3 labels following
the format 1 or 2, or another format 3.

During the CLOSE routine:

K e 1. Read, update, and rewrite format 1

and 2 labels for IS files.

@ An overview showing how the DOS/VS uses the VTOC. (Not applicable to VSAM
files)  Details are found in DOS LIOCS Vol 1

Standard Volume Label:
Cylinder 0, Track 0, Record 3
(Written during disk
initialization)

The VTOC
Format 4 label
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Executing the VTOC display program

The control cards necessary to execute VIOC in a virtual partition are:

/] JOB jobname @
/] ASSGN SYS004,X cuu’ (input) S
/] ASSGN SYS005,X‘cuu’ (output)

/| EXEC LVTOC

/&

The operator commands necessary are:

1. Press REQUEST on the console printer keyboard
2. PAUSE (BG F4,F3,F2,F1),EOJ

3. /] ASSGN SYS004,X‘cuu’ (input device)

4. /| ASSGN SYS005,X‘cuu’ (output device)

5. // EXEC LVTOC

Where:

®  SYS004 is assigned to the channel and unit address (cuu) of the DASD on
which the disk pack is mounted.

1 SYS005 is the output device, normally a printer. If the output device is not
a printer, TLBL, DLBL, and EXTENT cards must be included to describe the
output device. The filename for these cards is UOUT.

The first of the two examples on the opposite page is a VTOC display using the
LVTOC program.

Two other methods of obtaining a VTOC display are as follows:

L] Instead of typing CANCEL to terminate the job, the operator can type
CANCELYV to get a VTOC dump on SYSLST, if SYSLST is a printer. Refer
to the second example on the opposite page.

®  The operator can display the VTOC by typing DSPLYV (in response to an P
error message). This reply does not terminate the job, but reissues the same <"L
message issued prior to the VTOC display request. (The output can be
directed to SYSLOG if SYSLST is not assigned.) Refer to the example at the
end of this chapter.

S

Operator actions given in DOS/VS Messages indicate methods to obtain a VTOC
display for particular messages.

When to use

The five examples listed below illustrate when and how the VTOC display program

can aid program debugging by providing details about your disk volumes:

1. During disk pack initialization, the VTOC label is checked. A message is printed
on SYSLOG if there is an unexpired file in the pack. If the contents of the pack
are unknown or its validity is in doubt, a VTOC listing will enable you to check
the unexpired file. You can then decide if the unexpired file is to be retained
or replaced by different extents.

2. Before copying a volume it is useful to keep a record of the contents of the
volume to be copied and the volume that receives the copy. Having a record will
reduce debugging time if an error occurs in a program that uses one or both of
these packs.

3. A VTOC display enables you to monitor and keep track of volume areas, thus
allowing economical use of your packs.

4. If the input data contained on a pack is causing program errors,a VTOC listing
of the input volumes enables you to check for the presence (or absence) of data
sets.

5. If, during program execution, a system malfunction prevents workfiles from
being properly closed by the CLOSE macro, it is probably that volumes used @
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during the program will cause program errors when used for future jobs. This is LVTOC
because the VTOC label would not have been updated by the CLOSE macro. It is
useful, therefore, to obtain a VTOC listing of the volumes affected.

Examples of the LVTOC output

VTOC DISPLAY UTILITY

LABEL IDENT - VOL1 VTOC LOCATION IS CYLINDER - 199 SERIAL NUMBER - 1131111 OWNER IDENT -

T 0+R 1 FCRMAT 4 LAST ACTIVE UNUSED ALTERNATE TRACK INFORMATION EXTENT INFORMATION
FORMAT 1 LABELS LOCATION NO.OF TRACKS SEQ TYPE LOW HIGH

473 200 0 60 0 PRIME 199 0 199 18

T 0+R 2 FORMAT 5 USED ONLY BY 0/S 360,NOT SUPPORTED BY DOS

T 0oR 3 FORMAT 1 SERIAL NUMBER - 111111 LENGTHS DATES SYSTEM EXTENT INFORMATION
FILE ID KEY BLOCK RCD CREATE EXPIRE IDENT SEQ TYPE LOW HIGH

PAGE DATA SET 0o 2048 2048 73 278 99 365 IBMDOSVS 0o 180 0 186 19

T OsR 4 FORMAT 1 SERIAL NUMBER - 111111 LENGTHS DATES SYSTEM EXTENT INFORMATION
FILE ID KEY BLOCK RCD CREATE EXPIRE IDENT SEQ TYPE LOMW HIGH

DOS.RECORCER.FILE 0 [ 0 73 278 99 365 IBMDOSVS 1 PRIME 198 0 198 19

T 04R 5 FORMAT 1 SERIAL NUMBER - 111111 LENGTHS DATES SYSTEM EXTENT INFORMATION
FILE 1D KEY BLOCK RCD CREATE EXPIRE IDENT SEQ TYPE LOW HIGH

ps
BUG. GENERATOR + WORKFILELK, TOMS / 0 0 73 278 73 249 IBMDOSVS 1 PRIME_ 21 14 41 13
it i

& i ley m
T O+R 8 FORMAT 1 SERIAL NUMBER - 111111 LENGTHS DATES SYSTEM EXTENT INFORMATION
FILE ID KEY BLOCK RCD CREATE EXPIRE IDENT SEQ TYPE LOW HIGH

o
e ©®© 6 o6 o o o6 o o o o o

DOS « WORKF JLE.NO. 0 (’ 0] 73 278 99 365 1BMDGSVS 1 PRIME 1 0 2019

END OF VTOC LISTING /4%«/4 & .Z'Sﬁ’/‘f/é@

An example of the output on a line printer after executing the LVTOC program

VOLUME SERTAL N), IS 111111 12/06/73

00C7009"21 FNRMAT 4 LABEL

04040404 04040404 04040404 04040404 04040404 04040404 04040404 04040404 (4040404 04040404 04040404 F4000000
000001F2 00C30003 CO01B80O1 O00D00OCB 00141C7E 92202001 02161911 00000000 00000000 00000000 00000000 00000000
n0000NNG  0ANOO000 00010000 C7000000 C7001300 00000000 00000000 00000000 00000000 00000NCO0 00000000

00C7C0ONCO2 FNRMAT 5 LABEL

05050505 €1030700 0O0NOO0OO  NOOOCOOO 00000000 00000000 00000000 00000000 00000000 00000000 00000000 F5000000
000090720 MNOCCHOO0  0NCCO000C 00000000 00000000 00000000 00000000 COENOOCO 00000000 0COCCOCD 00000000 00000000
0000700G  ©NOO0OCO 05000700 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000

00C7000003 FORMAT 1 LABEL

DOUS.RECORDERLFILF SERIAL NO. 111111 VOL NU. 0701 490154-63016D0 010700

SYS. CODE IS [BMDOSVS
0000C0O0  0NOCON4N  9N000N00 00000000 00000000 00006000 00000000 0000
0101 NOCKNONC-COCENNL3 0000 00000000-00000000 0000 0000G000~00000000 POINTER IS 0000000000

00C7000004 FORMAT 1 LABEL
DOS RECORDER FILE SERIAL NO. 111111 VOL NQO. 0P01 490034-63016D 010700
SYS. CODE IS IBMDOSVYS

000000N0 00000040 0DOOOO0OC 00000000 00000000 0000CN00 00000000 €000
0101 00C40000-00C4001L3 0000 00000000-00030000 0000 0UO0OC0CO0-00000000 PU NTER IS 0000000000

File wlenlyfss
00C7000006 ~FORMAT L LABEL EW M

PAGE DATA SET Lower SERIAL NO. 111111 VOL NO. 000l “490154- 63016[) 014040
SYS. CODE IS [IBMDOSVS

404040‘00 40404000 00000008 00080000 00008040 40404000 00000000 4040
0000 00000000-00000000 00600 00000000-00000000 POINTER IS 0000000000'

vroc LclyS‘;l:g CUL;;LEIED %” W?'/W ﬂw ; o—ﬁm&/z M
Clitt S /5 fn ISAM ‘ /orma/ 3
(&x38 K1)

An example of the output on a line printer after issuing the CANCELYV command
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'RG

BG ASSGN SYSFOHy X7 1317
RGO A4446 OV AP ON LN
1 BUG . GENERATOR y WORKF
TRE dsp vy -

TJSYSPH  SYSPCOH=131 111111

BG O AVPTA SYSLOG DR SYSLST

BG sYS 109 e

DSPLYV W

HG
THG VOLUME SERTAL NO. 18 111111

G FAGE DATA SET

THG 2100 00BA0000~00BA00 LS
|

BG DDS . RECORDER FILE

VHG 0101 00C60000-00060013
! ,

; Lower

6 (FRUG.L G RATOR WO LLE
VRO 1LOLYOOLHOOQE»Q0220001
I 3 g_’_/\_r/ k——,-/\.,_r/

<Y Ho cY HO

VRG0S WORKFILE.LNO.O
0101 00010000-00140013

Exlenl” Segucesce V7

B VTOC DISPLAY COMPLETED
1
1

7

o Lot

ot b 5Y540G

Trlaran Q001

10704713

ONOLLE-4301L41

i A A A Q001
4 ; % ralion dol Eanforalis
/:kéé ¢ /__ti_‘f_él__\aéiaé
OLOL LE-4900F9

.//gl/oém&

OnOL1E~63016D

ONOLLE~H301L 6D

y

1i111e 0001

An example of the output on a 3215 console printer keyboard after issuing the

DSPLYYV command.

VOLUME SERIAL NO. IS 111111

DOS +RECORDERLFILE
0101 00C60000-00C60013

DOS RECORDER FILE
0101 00C40000-00C40013

PAGE DATA SET
2100 00840000~00B80013

VTOC DISPLAY COMPLETED

Kper
L_—tzzzi—_—-____‘\\lou~v Ak

12/06/73

1111111 0001 490154-63016D

1111111 0001

490034-63016D

490154-63016D

= .

W% lllllil 0001 /{—L‘ M
extent”

An example of the output on a line printer after issuing the DSPLYV command.
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The SYSVIS DUMP program copies the contents of the page data set (PDS) SYSVIS DUMP

contained on the system logical unit SYSVIS on to magnetic tape or disk pack.
A printout on SYSLST can then be obtained for use during offline program
debugging. The utility also enables you to dump the contents of the PDS directly
to SYSLST, which can be assigned to a tape unit, a disk drive, or a line printer.

The SYSVIS dump may also be referred to as the Page Data set dump.

Restrictions

This utility program can be used only to copy or dump the contents of the PDS
contained on SYSVIS. Any other use is automatically rejected by the system.
Because paging must not occur during execution of this utility when dumping

from SYSVIS do not start or run any other jobs either before or during its execution.

Description and operation

This utility program is initiated by normal JCL through SYSLOG or SYSIPT by
the execute statement // EXEC PDSDM. Parameters entered either through
SYSLOG or SYSIPT enable you to select areas of SYSVIS, thus avoiding the
need to dump all of the virtual address area contained on SYSVIS.

The following areas can be selected:

L] The entire PDS, that is, all the virtual address area

®  Any specified virtual partition

L] One or more pages contained within any virtual partition.

Multiple parameters can be specified but they must be confined to one card
image. Multiple cards are possible.

For example:

BG, (089ABC,08ABCD), F4 punched in a card or entered through SYSLOG
causes a dump of the whole of the background and foreground 4 virtual
partitions, and the pages on the PDS that contain any addresses between the
address limits 089 ABC and 08ABCD.

(Addresses are specified by six hexadecimal digits.)

The dump output is directed to SYSLST or SYS001, depending on the parameters
specified. For example, a response to SYSLST to the message 0V23D TO= causes
the dump to be directed to the device assigned as SYSLST.

If SYS0O01 is used as the input or output device, tape or disk label information
must be supplied in the job stream.

If the dump is from SYSVIS, it is accessed by assigning SYSO0O0O to it. The
necessary disk label information must then also be supplied in the job stream.

Job stream examples are shown on the following pages.

The format of the dump output is similar to the output obtained from the
stand-alone dump, that is, each 2K of virtual storage contained on the PDS is
separated and given a block number starting with BLOCK 0000. Blocks
containing only zeros are suppressed. An example of the stand-alone dump
output is shown in Appendix G.

Serviceability Aids.
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2.126 Serviceability Aids.

How to execute

Because this utility consists effectively of three separate utility programs, it is
necessary to show three sample job streams. @

Example 1 shows the job stream required to copy SYSVIS to SYS001, where
SYS001 can be assigned to either a tape unit or a disk drive.

Example 2 shows the job stream required to dump SYS001 to the device assigned
to SYSLST.

Example 3 shows the job stream required dump SYSVIS directly to the device
assigned to SYSLST.

To ensure that the contents of the PDS and the allocations of the virtual address

area are the same as they were just prior to the execution of the stand-alone dump

the following instructions must be adhered to:

1. Re-IPL using identical parameters for the DPD command as specified in the
previous system IPL. However you must specify N to the parameter TYPE=.

2. Check for any previous ALLOC commands. You must specify identical virtual
partition allocations as existed just before the stand-alone dump was executed.

Example 1: Copying SYSVIS to SYS001 on tape or disk.
(SYS001 must be a DASD device)

// JOB COPYPDS where CUU is the physical address
// ASSGN SYS000,X‘cuu’ of SYSVIS.
// ASSGN SYS001,X’cuu’ where CUU is the physical address

of the device to be used as
temporary storage for the PDS.
// DLBL PDSDISK,'PAGE DATA SET’
// EXTENT SYSO000
// DLBL S01DISK,'BACKUP FOR PDS’ [,date]
// EXTENT SYS001,vol ID, ,relative starting address, number of tracks

-3
A

If the PDS copy is to be on tape, replace the previous two statements by the
following:

// TLBL SO1TAPE,'BACKUP FOR PDS'
followed by:

// EXEC PDSDM where PDSDM is the phase name
for the utility contained on the
system core image library.
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Example 2: Dumping SYS001 to SYSLST SYSVIS DUMP

// JOB DUMPPDS
// ASSGN SYS001,X"cuu’ where CUU is the physical
address of the device containing
‘ the copied PDS.
// DLBL PDSDISK,'BACKUP FOR PDS’

// EXTENT SYS001
If the copied PDS is on tape, replace the previous two statements by the following:
// TLBL PDSTAPE,’BACKUP FOR PDS'
followed by: ’
// EXEC PDSDM
If parameters are to be read through SYSIPT respond to message 0V20D with
IPT, press the END key and use the following statement:
TO=SYSLST, T followed by the cards containing the parameters and
/&

Respond to message OV20D with LOG and press END if parameters are to be
read through SYSLOG.

Only pressing the END key as the answer to message OV20D causes a dump of the
whole PDS to SYSLST.

If LOG is entered followed by END key the following message is issued on
SYSLOG:

0Vv23D TO=
Respond to this with:

SYSLST, T  This selects SYSOO!1 as input device and SYSLST as output
device for the dump.

This is followed by the message:
0V21D GIVE PARAMETERS

Pressing the END key after entering parameters causes an immediate dump of the
areas specified followed by the message:

0vV21D GIVE PARAMETERS

Further parameters can be entered but if no more areas of the PDS are to be
dumped, either enter EOJ or press the END key. This terminates the job.

Note: On Models 115 and 125 the END key is replaced by the ENTER key.

Serviceability Aids.
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SYSVIS DUMP Example 3: Dumping SYSVIS direct to SYSLST.

// JOB DUMPPDS :
// ASSGN SYS000,X cuu’ - where CUU is the physical address of

SYSVIS. (\\
// DLBL PDSDISK,'PAGE DATA SET' 4
// EXTENT SYS000

// EXEC PDSDM

If parameters are to be read through SYSIPT this must be followed by:
TO=SYSLST followed by the cards containing the parameters and
/&

Respond to message OV20D with either LOG or IPT and press the END key.
(END key only is an invalid response.) If LOG is entered followed by END key
the following message is printed on SYSLOG:

0vV23D TO=

Respond to this with SYSLST. This selects SYSVIS as input device and SYSLST
‘ as output device for the dump.

This is followed by the message:
0V21D GIVE PARAMETERS

Pressing the END key after entering parameters causes an immediate dump of the
specified areas of SYSVIS and is followed by the message:

0vV21D GIVE PARAMETERS

Further parameters can be entered, but if no more areas of SYSVIS are to be
dumped either enter EOJ or press the END key to terminate the job.

Pressing the END key before entering parameters causes the whole PDS to be

dumped on SYSLST. @A)

Note: On Models 115 and 125 the END key is replaced by the ENTER key.
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Error messages

The list below summarizes the error messages that are printed on SYSLOG to
inform the operator of incorrect job stream input:

L Invalid parameters are specified.

SYSLST or SYS001 is incorrectly specified.

Start address is greater than end address.

Partition is not allocated.

Address or partition is in real storage.

Address is greater than end of virtual storage.

Partition ID is invalid or greater than number of partitions allocated.
Incorrect assignments for SYS000 and/or SYS001.

Attempt to dump a file other than the PDS.

Incorrect addresses and partition IDs are flagged by an asterisk* printed on the
line below. For example:

BG bg,0809ab,f4,148000,05f5ee, (0809ab,096000)12,
BG *
BG 0v40l ADDRESS IS OUTSIDE OF VIRTUAL PARTITIONS

Pressing the END key causes the areas that are specified correctly to be dumped
up to the first invalid parameter. The incorrect parameters can be corrected
through SYSLOG. If the input is through SYSLOG, further parameters can be
specified after the message:

0vV21D GIVE PARAMETERS

If the input is through-SYSIPT, you can switch back to SYSIPT as input device
for specification of further parameters by entering IPT to the message:

0V21D GIVE PARAMETERS

Terminating the dump

This can be done in any of the three ways given below:

®  Enter EOJ on SYSLOG

e Having a /* or a /& card at the end of the job stream when entering
parameters through SYSIPT.

®  Pressing the END key in response to the message: 0V21D GIVE
PARAMETERS after at least one address has been processed.

Note: On Models 115 and 125 the END key is replaced by the ENTER key.

Library Display Programs and Utilities

SYSVIS DUMP
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When to execute the dump

It is recommended to obtain a dump of SYSVIS whenever a stand-alone dump is

executed. SYSVIS DUMP should not be executed until the stand-alone dump has m
been completed, and should be initiated during the system re-IPL. To help your J
analysis of the information contained in the SYSVIS dump it is also recommended

to execute a formatted stand-alone dump as described in A-3 of this Section. For

this reason, execution of this utility is included in the flowchart A-3-F “Executing

the Stand Alone Dump”.

How to use the dump output

During analysis of a system malfunction, such as a HARD WAIT STATE using a
stand-alone dump output, it may be necessary to analyze the coding in a page
belonging to a virtual partition which was not in real storage when the stand-alone
dump was executed.

The virtual address allocations can be obtained from the BOUNDARY BOX, and
pages not in real storage can be found by analyzing the contents of the PAGE
TABLE. The format and contents of the boundary box and the page table are
described in Section 4, Chapter 12 of this manual.

Therefore, the SYSVIS dump should be used in conjunction with the stand-alone
dump output. It is recommended to always use a stand-alone dump generated with
the DUMPGEN parameter FORMAT=YES. DUMPGEN is described in A-3 of

this Section.

It is essential that the operator save the copy of the PDS after executing the
stand-alone dump. You as the system programmer, or the IBM CE/SE will then be
able to print out all or any part of the PDS to complete problem analysis.

A
. /

C



C

Section 2-D

CONTENTS

Aids provided by the Operator’s Console
ALTER/DISPLAY feature (all MOAElS)........cuoveviuuierriiriiieieiriniencaisieseteie ettt et ssesensens 2.132
When to use (Al MOAEIS) wonvriueiiiiiiiii ittt ettt ettt e ettt sabeseveennaas 2.132
How to use (MOdels 135, 145 and 155-11)ucuiiiiiieiieieeeeeeeeee ettt e er e e eeeeeaeneneen 2.133
OPerator’s FIOWCHAIT «oeviiiiiic it ettt st ea ettt st at e aesreerteereers 2.135
FOrmat Of PIIIEOUL .oeviieiiiiiii it ettt b ettt e s s ta s es e s teerbee e s 2.136
BITOT MESSAZES 1evvieriertieiiiiti ettt ettt e et e sttt s et ba e s et e ss e eateeasb e e seesseaeereesrtaeeereeen sereens 2.137
How to use (Models 115 and 125) .. ..c.iiiiiiiiiiiriiiiieeiseetete ettt a ettt eb s en et st r e seesas 2.139
OPETatOr’S FLOWCRATT +veiie ittt et e e e e et e e e e eae e et e st eeeesaeeaaeeesaaees 2.141
Format of displays and e11or iNdiCAtIONS «e..eveeruiriririsireiee ettt ee s ettt s e s e eeee 2142
HOW 10 USE (MOAEL 158) ...ttt ettt ettt eateves e e s e eeeaseesaeessnenes 2.144
OPErator’s FIOWCRAIT. ...cc.o.iiiirreiiiiiis ettt eee et et e s eenese et ese e snsees et esesaseseesasesessseeeaes 2.145
INSTIUCTION SEEPPIME «rveeneieieeiiiiieie ettt ettt et e bt e bt a et aateebae st e enteeereearean 2.146
When t0 USE (11 MOGEIS) ..voiiimiieiiiiiieieiee ettt ettt et et st er s eaeeeaeennesasenseesnae st sense e seennesns 2.146
How to use (Models 135, 145 and 155-11)uiiiiiiieiieet ettt ettt eve e sttt e eeeeeae e 2.146
OPerator’s FIOWCHATT «oovioiiiiiciiiii ittt ettt et ent st s s s s er e ett e s e ee e 2.147
How to use (MOels 115 @A 125).c.iiiiiiriietiieii ettt ettt ettt e eeeeeeeen 2.148
Operator’s FIOWCHAIT «vvoviiiiiieitii ettt b et n et s na e v e 2.149
HOW t0 USE (MOGET 158) ... ettt ettt cev et eetes s et s e s aostestesosssatsssenteneaseasesasoreneesasssnensansen 2.150
OPETAtOr’S FIOWCHAIT....iieeiiirictieie ettt s et s e e sbe et eae s s se st e arbembaasaesseastenseantatsassaesseensesnseasnesnsasnses 2.151
Stop 0N AdAIESS COMPATE ..eioviiiuiiiiriieiii ettt st ceeee e sttt et e et eae s saeeab e as st s s baassnsensees 2.152
When to use (Al MOAELS) verveeriariiiitieiii ettt e 2.152
How to use (Models 135, 145 and 155-11)uiiievieiieeieeriierieeeseeietesaesasssessssssrasesssesbesesesbosessssessesessnees 2.152
Operator’s FLOWCIIATT nveevnettnirteinireeaterereeuetanersnesersaessarstesassessossansesestnssnernesssssnssseessossnssnsssssnssrnssnesessnesensns 2.153
How t0 use (MOAEIS 115 aNA 125)..iviiuiiereeeeeceee ettt ettt ettt et en et seseasss et ebansessensesenneesasesanns 2.154
OPETator's FIOWCHATE cvoveiiieiirriiiriitiiii et sa st n e 2.155
How t0 USE (MOGEL 158) ..ttt e st et sne st este s e iee s sr st e bbb eae s besae e seesesbcnesbenesbenesnssasea. 2.158
Operator’s fIOWCHAIT. ....cvieiirreriiiee ettt st b st b et st sa e srsr s a et n bt e s enaeaten 2.159
Console dump operation (Models 115 and 125) vttt ene et sttt sae et e 2.160
HOW 0 USE .ttt e ettt ebe et s sha s et b e e saaeebas feaeseb et e e e saeeaeeane 2.160
WHEIL £0 USE .oiiiieiiieititiieieet ettt et et te sttt et e s e et st s st et e sead cotesaeseeemtea eaeenteneneennenneseteaesreenneemessesane 2.160
OPerator’s FIOWCHAIT L...ocuiiiiiiiie ettt ettt et e e eve e ve e eteetaesrb et nsesbeesbeebasassesstessasesesreenns 2.161
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MOAEIS 115 AN 125 ONLY...uvieieeeeceeeeeeeeete ettt et et e ste e etereseetasassse e s asebane st eseaeabebeat st et e e st saeseseebsensbaanatenssnns 2.164

Serviceability Aids.



Aids provided by the Operator’s Console

ALTER/DISPLAY

FEATURE (ALL MODELS)

2.132

Serviceability Aids.

The ALTER/DISPLAY facility allows the operator to dump or display, and

change the contents of various parts of the CPU storage (depending on the CPU

Model) and of real or virtual storage.

For the purpose of hands-on debugging, the following areas may need to @
be displayed: .

° Any selected area of virtual storage

®  General registers

° Floating-point registers
®  Current PSW

] Control registers

When to use

ALTER/DISPLAY is useful for hands-on debugging, and enables the operator to
obtain information about the system at the time a malfunction occurs. It must
be used whenever a display of the low address storage is required, for example,
to record a wait state message (see E-3 in this section).

Flowcharts in section 3 indicate when to use this facility, and which option to
choose for a particular system malfunction

CAUTION

The effect on the operation of programs currently running in the system that are
time dependent, for example, a program using MICR or teleprocessing as input/
output, must be considered before using this serviceability aid.

~
%

C
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How to use this feature ALTER/DISPLAY
MODELS 135
AND 145

C

END PROCEED|

INTVN
REQD CANCEL
| — J
——
NOT
READY READY
-~

ALT/DISP ALTER/
MODE DISPLAY

REQUEST
ALARM 1 |pENDING

RESET

Y
ALARM [REQUEST

J

Indicator Condition
INTVN ‘The console printer is out of forms or the
REQD PR-KB is not ready.
ALT/DISP |A request for an alter/display operation was
MODE accepted. Indicator
An alarm command was issued, and manual
ALARM intervention is required by the operator.
O The PR-KB is unlocked and ready to accept
. ' PROCEED [characters. This indicator is turned on by the

ALTER/DISPLAY key or by a read command,

A request operation was initiated. The indicator]

EEOU‘ES(: is turned off when the attention status is
NDING  {3ccepted by the CPU.
Key Function

NOT READY [Places the console printer in a not-ready condition.

Used to terminate a read command when the operator has|
CANCEL made an error in data entry. Normally, the program will
issue the same read command again.

Key
Places the PR-KB in the ready state when forms are in the

READY printer and the cover is closed.

ALTER/ Requests or ends an alter/display operation. When used to
DISPLAY 73&;2:I:0r(/1c:splay operation, the PR-KB remains in alter]
END Terminates a read, write, or alter/display operation.
ALARM Resets the ALARM indicator.

REQUEST Initiates the attention routine to enable operator/

system communication

0 Indicators and Control Keys (3210 and 3215 printer keyboard)
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ALTER/DISPLAY
MODELS 135 145
AND 115-11

2.134  Serviceability Aids.

Table D-1 below summarizes the ALTER/DISPLAY options. that can be selected
when using the flowchart shown in D-1-F.

Mnemonic Storage Address Range

Alter Display Area
AM DM Real address area 000000—03BFFF*
AV DV Virtual address area 000000—16 megabytes

1 DS Control storage 0000—DFFE*+
AG DG General register 0—F
AF DF Floating-point register 0,2,4,6
AP DP PSW None
AC DC Control register 0—F
AK DK Storage key 000000—-03BFFF*
AX DX Transmission speedtt 1-8 (line number)

Use address length shown, if necessary, fill-up with leading zeros.

* Model-dependent.

T You cannot alter control storage data.
+ Control storage addresses are not continuous. For control storage address to be

valid, leftmost (fourth-highest) digit must be:
1. For 24K control storage size; 0—5

2. For 36K control storage size, 0—5, 8, A, or D{hex)
3. For 48K control storage size, 0—5 or 8—D(hex).

Tt Line speed can only be changed if, with your ICA feature, you have the SDA
Il subfeature with clocking provided by the Model 135. 0 = 600 bits per second,

Table D-1. Options for the ALTER/DISPLAY feature.

= 1200 bits per second.

Notes: When the operation is ended with the ALTER [DISPLAY key, the keyboard

remains in ALTER [DISPLAY mode (ALT/DISP MODE indicator on). When the

operation is terminated with the END key, ALTER/DISPLAY mode is terminated.

For ALTER [DISPLAY of general and floating-point registers, a wraparo und is
performed (F to 0 for general registers, and 6 to 0 for floating-point registers).

When addressing virtual storage, either a word or byte address may be used. 1 f the
starting address is not on a word boundary, the console printer spaces and aligns at

the byte addressed.

C
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ALTER/DISPLAY
MODELS 135, 145,
AND 155-11

Start

Press STOP and wait until
MAN indicator turns on

Press ALTER/DISPLAY
(printer-keyboard) and wait
until PROCEED Light
(printer-keyboard) turns on

Carriage return and line feed occurs.
ALT/DISP MODE indicator turns on.

Type two-character
mnemonic and hex address

Specifies:

1. Alter or display

2. Storage area

3. Address in virtual
storage
See table D-1
for choice of options.

Data may be entered, one digit at a
time, using the space bar to skip over
positions not being altered. The data
in the skipped-over positions remains
unchanged and is printed out each
time the space bar is operated. To
end the operation, press the END or
the ALTER/DISPLAY key.

Alter
selected

Data is printed starting at the address
specified and continued until the
END or the ALTER/DISPLAY key is
pressed. (Contents of locations or

" registers are not affected.)

Display — printer-keyboard
print required data. (See
"Format of Printout.”

Type hex data to alter
information as required.,
(See **Format of Printout.”

Retain
alter/display
mode

Yes

Line feed occurs; ALT/DISP MODE
indicator turns off; system is in the
manual state.

Press END
(printer-keyboard)

To resume processing
press START
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ALTER/DISPLAY
MODELS 135, 145,

AND 155-11

RIE

Format of printout

Starting at the specified address, the display is printed in groups of eight characters
with up to eight groups per line. Depending on your starting address, the initial
group might not contain eight characters. When general and floating-point registers
are displayed, the address sequence ‘wraps,” that is, the highest available address

is followed by the lowest address (zero).

When altering, enter new hex characters in the positions occupied by the characters
to be replaced. Reach the required positions by repeating characters to be

retained.

Examples are shown below of the printout (reduced in size) from a 3215 console
printer by using the ALTER/DISPLAY feature.

Example 1

This example shows a display of the
®  current PSW (DP)

®  general purpose registers (DG)
] control registers and

L low address storage.

Q7410000  O0O08YARTE

StV

D04000FF
QQOQFEEY

Q000E 640
00000000

FEFFFFFF
Q0000000

FFFFFFFF
0000H0DHH

Q0000000
00000000

00000000
H000.0000

00000000
CZ2000000

00000000
00000200

I

000894A7C  000BIESQ

..000892728.. . 00082E80.....

LM 000000

00089E78

Q009EA47 .

0008YEHO
AQOBADIA. ..

000BFEAT
AQQBIEDA...

00000019

000892E0......

AQOBYEDT
SB0082EFO..

0008A157

ODOBDABD - o o

AH000000 00000000

g AV ZADOO0D. OO0BIRED
i A000ESFO

OTOO0000
L0000 Q00Q0RCC
000540 HO000000
DONHD000..... . 0OHQHON0

Q0000000

0A40C0000......

400070R8

20000000 ...

00020007
20000060

00000000
-Q0000000.....
FAE40800
QAOBOOOD.....
40090840
QQOGHO0H0.

00000000
00000702,
00000000
QOQ0ARDC
00040000
QOOANO0200

00004450
Q0000000......

OZ0AFESD
0O0OONL3A
00020000
O00O00100

00000000
Q70F 2000
040CO000
DAQLHONO
Q0000000
00000130

00000000

OT0TATHTAEe 11T WA—

00000C14

0000010

000001CT
ERTATATATATATATAY

O0000000  000HH0G00

00000000.....00000000.....

AO000000 00000000
020000000

00000000

DO000000......

00000000
QOQ000000

00000000
A0000000....
00000000
0000H000

00000000
-00000000......

00000000

H0HBOO00

00000000

QOQ0O0000......

00000000
00000000

006000000

BO000000.....

00000000
0HO0O00H

00000000

00000000

0000000G
DO000000

HO00HO0D—HOHNOHO00

00000000 000000090..

00000000 00000000

00000000

-D000H0000

00000000

DO000000
QO000000......
GO0O0000

QOHO0000
D0000000.......
Q0000000

00000000

DOQNO000. ...

00000000

00000000

BOO000000.....

000000060
00000000

Example 2

In this example, the contents of control registers 9, 10, and 11 were altered. First
the operator displayed the contents by using the DC option. Then using the AC
option, he entered the new data. To ensure that the data change was successful,

the operator has displayed the control registers again.

D00 00000000

GAG T FECFEFEE

90000000

00000000 00000000

€2000000

06606066 006060000

OO00D0AA  AABIHI00

DNEF 12301

JU

00000000

2.136

BOOGO0AA " AREYET00
0000E6A0 FFFFFFFF

BEF15501
FFFEFEFF

606060600
00000000

00000000
00000000

Serviceability Aids.

£2000000
00000000

00000000

00000200
00000000

__004000FF

0000E000

SERGEGEE

0000E000
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Error Messages ALTER/DISPLAY
MODELS 135, 145,
An ALTER/DISPLAY operation is terminated when an ALTER/DISPLAY error AND 155-11

Q message occurs or when the end of a storage area or register is reached.

Model 135 Alter/Display Error

Invalid character: An invalid character is created when you use the mnemonic not
shown in the table, when you address a feature not installed on your system, or
when you enter an address or data character that is not a hex digit. An invalid
character is ignored (no print or space occurs). Continue by entering the correct
character—it is not necessary to restart the whole operation.

Invalid address: An invalid address is created when your address is not addressable
location (the address might be outside the storage capacity of your system or you
may be trying to address a virtual address that is not in the real address area) or
when you address an ICA line either not installed or not fitted with the SDA II
subfeature with clocking by the Model 135. An invalid address terminates the
operation with the message ‘?ADR.’ You must start again.

Invalid Data: When changing the transmission speed for a communications link
(AX or DX mnemonics), the only valid data characters are ‘0’ or ‘1.” When any
other hex character is entered, the operation is terminated with the message
“YIDATA.’ The transmission speed remains unaltered.

Invalid-Format PSW: When you enter an invalid-format PSW, the PSW is
altered but an interruption is generated when the invalid PSW is subsequently
used.

Q Model 145 Alter/Display Error

Invalid Character: INVAL CHAR is printed if one of the following occurs:

° The first character of a mnemonic is not A, D, or T (see Keyboard Test
Mode Operation).

. The second character isnot M, S, L, K, C, G, F, or P. S and L are reserved
for service personnel.

L An invalid digit is typed when addressing or altering data.

®  The CANCEL key is pressed.

Invalid Address: INVAL ADDR is printed if one of the following errors occurs:

L Invalid starting address.

®  The updated address exceeds the capacity of specified storage.

®  The operator performs an AS or AL operation.

e  You may be trying to address a virtual address that is not in the real
address area.

Model 115-11

As a result of the editing function, the following indications are given:

1. If an invalid character is detected in the op code, storage mnemonic, or hex digit
(0-9 and A-F), the printer does not respond. The operator can then rekey the
correct character.

2. If an invalid address (beyond the physical storage) is detected the error message ‘?’
is printed.

3. If an alter PSW operation is invalid, the PSW is restored to its original value
and ‘? is printed.

§:
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ALTER/DISPLAY The ALTER/DISPLAY facility allows the operator to display or change the
MODELS 115 AND 125 contents of the following parts of the CPU (Central Processing Unit), and of real
' or virtual storage areas:
General registers P
Floating-point registers w4
Current PSW
Control registers
Protection keys

Real storage areas
Virtual storage areas.

A “hard copy” of all information displayed on SYSLOG can be obtained on a
Model 115 and 125 with a 5213 printer attached by pressing the COPY key after the
information is displayed.

CAUTION
The effect on the operation of programs currently running in the system that are

time dependent, for example a program using MICR or teleprocessing as input/
output, must be considered before using this serviceability aid.
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How to use . ALTER/DISPLAY
MODELS 115 AND 125
, Before the ALTER/DISPLAY feature can be used, the mode select display shown
0 below must be brought to the screen by pressing the MODE SELECT key.

* MODE SELECTION *

SYSTEM RESET A ALTER/DISPLAY
ADDRESS COMPARE | INSTRUCTION STEP
PROGRAM LOAD P RESTART
INTERVAL TIMER M MAINTENANCE
CHECK—CONTROL S STORE STATUS
STORAGE DUMP U SAVE USAGE COUNTERS
ICA LINE MODES

MODE SPECIFICATION:

D-2

To select the ALTER/DISPLAY feature:
1. Type A into the mode select display.
2. Press the ENTER key.

The ALTER/DISPLAY picture as shown below is brought to the screen and
shows those parts of the CPU and real/virtual address areas that can be altered
and/or displayed.

* ALTER/DISPLAY *

GENERAL REGISTERS
CONTROL REGISTERS

CURRENT PSW
FLOATING POINT REGISTERS  STORAGE ADDRESS
PROTECTION KEY 000000 — FFFFFF

Q MAIN STORAGE REAL 000000 — FFFFFF
MAIN STORAGE VIRTUAL 000000 — FFFFFF

MODE SPECIFICATION: ADDRESS:

To select a particular display:

1. Type in the associated mnemonic according to the instruction given in the
next flowchart.

2. Press the ENTER key.
Before ENTER is pressed, you can still change your input by using the cursor
keys and entering the changes in the usual way. As soon as ENTER is pressed,
the new data replaces the old. The display remains on the screen and the
cursor is at the next ALTER/DISPLAY line. Because there is an A (for
ALTER/DISPLAY on this line, you need only enter F (for floating point
registers) or P (for PSW), and so on.
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ALTER/DISPLAY
MODELS 115 AND 125

G
GENERAL
REGISTERS

To display:
1. Type G into the alter/display picture.
2. Press ENTER.

All general registers appear at once.

F
FLOATING -
POINT
REGISTERS

To display:
1. Type F into the alter/display picture.
2. Press ENTER.

All floating -point registers appear at once.

P
CURRENT PSW

To display:

1. Type P into the alter/display picture.

2. Press ENTER.
The current PSW is displayed in binary notation, except for the
instruction address, which is in hex, BC or EC mode is indicated in the
machine status area, line 14, and in the E-bit in the PSW.

o BC Mode: The system is in basic control mode when the E -bit

is zero.
o EC Mode: The system is in extended control mode when the E -bit
is 1.
C To display:
CONTROL 1. Type C into the alter/display picture.
REGISTERS 2. Press ENTER.
All control registers appear at once.
K To display:
PROTECTION 1. Type K into the alter/display picture.
KEY 2. Type in the main storage address in hex.
3. Press ENTER.
In the protection key display:
o The address is in hex.
o The key is in binary.
o The reference (R), the change (C), and the protection (P) bits
are in binary. )
M To display:
MAIN 1. Type M into the alter/dispiay picture.
STORAGE 2. Type in the main storage address in hex.
REAL 3. Press ENTER.
The display shows 32 halfwords of main storage at once. The Y characters
in the format itlustration represent, in hex, the main storage address with -
out its low-order digit. The missing low order digit of the address is shown
above each leftmost byte of each halfword.
Vv To display:
MAIN 1. Type V into the alter/display picture.
STORAGE 2. Type in the address.
VIRTUAL 3. Press ENTER.

The display shows 32 halfwords of virtual storage at once. The R char-

Examples following the flowchart opposite show the format of the various
displays and describe error indications where applicable.

Table D-2 Options for the ALTER/DISPLAY console feature
(Models 115 and 125)

2.140 Serviceability Aids.
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Press MODE SELECT

Type in A and press
ENTER

=

NO

Specify the display
required by typing in the
associated mnemonic

Press ENTER

Figure D-2 parts 1 and 2,
illustrate the displays asso-
ciated with the mnemonics,
and describe error indica-
tions where applicable.

Any
contents

to be altered

0’> Make a note of the required

instruction address and
contents displayed.

To alter any of the dis-

played contents, move the
cursor under the first digit
and type in the new data.

T

Press ENTER

Retain
YES ALTER/DISPLAY
mode
YES Different

Mode required

Press MODE SELECT twice

Press CANCEL

Select the
new mode

To resume processing
Press START

Aids provided by the Operator’s Console
ALTER/DISPLAY
MODELS 115 AND 125

i1f you have a display, selected from the
Alter/Display set or other service function,
and then press MODE SELECT, the
Alter/Display picture will appear. To get
the mode select picture you have to press
MODE SELECT twice

efer to the list of mnemonics and
instructions given on the opposite

page.

The first digit can be hexadecimal
or binary, depending the display
specified. The new contents appears
on the line below the original until
the ENTER key is pressed.

he original display is replaced to
isplay the new contents.

The last picture of the operating
system is brought back to the screen
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ALTER/DISPLAY Format of displays and error indications
MODELS 115 AND 1256
The following illustrations show the amount and format of information displayed
with the associated mnemonic. When a wrong character (either a non-hex or a non-
binary as the case may be) is entered, INVALID. CHARACTER appears. The @
cursor marks the first invalid character.

Error messages

If logical errors are made while altering
the current PSW, one or any of the
following error indications may be

G GENERAL REGISTERS

displayed:
1. EC-PSW ERROR * ALTER/DISPLAY GENERAL REGISTERS (HEXADECIMAL] *
2. INVALID ADDRESS LOADED
3. ADDRESS NOT TRANSLATE- 0 0000 0000 1 0000 0000 2 0000 0000 3 0000 0000
ABLE

4 0000 0000 5 0000 0000 6 0000 0000 7 0000 0000
Message 1 indicates PSW rejection,
which is caused if bit 12 of the PSW 8 0000 0000 9 0000 0000 A 0000 0000 B 0000 0000

is set to zero, Messages 2 and 3
indicate that the PSW has been loaded,
but a program check will occur when NEXT ALTER/DISPLAY: A
an attempt is made to continue
operation.

Message 3 occurs in case of invalid
page or segment table address
specification exception.

C 0000 0000 D 0000 0000 E 0000 0000 F 0000 0000

F  FLOATING POINT REGISTERS

* ALTER/DISPLAY FLOATING POINT REGISTERS (HEX) *

0 0000 0000 0000 0000 /( ) \\I
2 0000 0000 0000 0000 \kﬁ
4 0000 0000 0000 G000
6 0000 0000 0000 0000

NEXT ALTER/DISPLAY: A

P Current PSW

* ALTER/DISPLAY CURRENT PSW *

SYST.MASK KEY EMWP ILc PROGRMASK
0000 0000 0060 0000 00 00 0000

INSTRUCTION ADDRESS: 000000

ADDRESS IN HEX, OTHER DATA IN BINARY

\

NEXT ALTER/DISPLAY: A

Figure D-2, part 1 of 2. Format of the displays for Models 115 and 125. O
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C CONTROL REGISTERS ALTER/DISPLAY
MODELS 115 AND 125

* ALTER/DISPLAY CONTROL REGISTERS (HEXADECIMAL) *

)
0] 0000 O00EO 1 0000 0000 3 FFFF FFFF 3 FFFF FFFF

0000 0000 5 0000 0000 [ 7 0000 0000

0000 0000 9 0000 0000 A 0000 0000 B 0000 0000

C 0000 0000 D 0000 0000 E C200 0000 F 0000 0200

NEXT ALTER/DISPLAY: A

K PROTECTION KEY D-2

* ALTER/DISPLAY PROTECTION KEY *

Error messages
HEX BIN BIN INVALID ADDRESS appears if the address
ADDRESS: 00002F  KEY: 0000 FRC: 010 is larger than the real storage size.

The address has to be typed in with leading
NEXT ALTER/DISPLAY: A zeros, When selecting the alter /display
protection key display, do not use any
commas or blanks.

M  MAIN STORAGE REAL

v .
0 * ALTER/DISPLAY MAIN STORAGE REAL (HEXADECIMAL) *

0 2 4 6 8 A Cc E
00072 0000 0000 0000 0000 0000 0000 0000 0000

00013 0000 0000 0000 0000 0000 0000 0000 0000

00014 0000 0000 0000 0000 0000 0000 0000 0000

00015 0000 0000 0000 0000 0000 0000 0000 0000

NEXT ALTER/DISPLAY: A v

V  ALTER/DISPLAY MAIN STORAGE VIRTUAL

* ALTER/DISPLAY MAIN STORAGE VIRTUAL (HEX) * Error messages

If the contents of the virtual address
03E28 O 2 entered is not in real storage the
virtual storage area will not be
displayed. Instead one of the following
messages will be displayed:

. OUTSIDE PAGE TABLE

61A96 0000 0000 OUTSIDE SEGMENT TABLE

61A94 DOE3 AB13

61A95 0000 0000

PAGE ENTRY INVALID
61A97 0000 0000 SEGMENT ENTRY INVALID

SPECIFICATION EXCEPTION

NEXT ALTER/DISPLAY: A ADDRESSING EXCEPTION

0’ Figure D-2, part 2 of 2. Format of the displays for Models 115 and 125
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ALTER/DISPLAY

MODEL 158

2.144  Serviceability Aids.

The ALTER/DISPLAY facility allows the operator to display or change the
contents of the following parts of the CPU (Central Processing Unit), and of real
or virtual storage areas:

N General registers . Real Channel UCWs ‘

° Floating-point registers ° Logical Channel UCWs O
e  Current PSW . Active UCWs

. Control registers ° CPU Local Storage

° Protection keys . I/0 UCW Local Storage

° Real storage areas ° 1/0 Buffer Local Storage

° Virtual storage areas

How to use

The ALTER/DISPLAY frame, shown below, can be entered only from the
MANUAL or SERVICE frame when the CPU is in the stopped (manual) state.

FUNCTION

= A—ENABLE ALTER

» D-DISPLAY
FACILITY

®M—~MAIN STOR REAL
* V-MAIN STOR VIRT

CURSOR
CONTRCLS

= K-MAIN STOR KEYS
= E-UCW REAL

®= U-UCW LOGICAL
= T-UCW ACTIVE

" L-CPU LOCAL

®| —1/0 LOCAL

% B--1/0 BUFFER
®C--CTRL REGS

® G-GENERAL REGS
" F—FLT PT REGS

® P-PSW

=UpP
=DOWN
«FWD
=EBKWD

HEX
INPUT

KEY IN/ADDRESS
XX =000000
FRAME CONTROL

» NEW LINE
" ERASE INPUT

mMOpROENO
MOW® o w-=

s MANUAL ®SERVICE mENTER nCOPY PSW=X XXX X XXX XXXXXXXX  SYS MAN WAIT TEST w‘ y

A procedure for using this facility is shown in the flowchart on the opposite page.

Error Indications

All address characters are checked as they are entered for hex values O-F.
Invalid characters are not displayed and the console alarm sounds.

If the cursor stays in the reset position (under the Y in Key Inf/Address) and if the
console alarm sounds, an invalid function code has been entered. A valid function
code must be entered before the cursor will reposition to the right (one position).

Printing displayed information

A “hard copy” of all information displayed can be obtained on a Model 158 with

a 3213 printer attached by pressing the COPY key after the information is displayed.
Note however, that the following frames cannot be printed:

° PROGRAM

° ALTER/DISPLAY

. INDEX

(and when using the ALTER facility, only lines that have been changed by entering
new data will be printed on the 3213 printer.)

CAUTION

The effect on the operation of programs currently running in the system that are y
time dependent, for dxample a program using MICR or teleprocessing as input /



If the function requires
an address the cursor
moves to the first digit

under KEY IN/ADDRES

(see the note below)

The cursor moves t
the right until the
address is complete

The cursor will pos-
ition itself under the
first digit of the con-
tents of the location

at the specified address

The cursor will pos-
ition itself at the next

digit that can be alteredi:

Aids provided by the Operator’s console

then

Press STOP,

Press MODE SEL

Type in F3, or press
light pen to lozenge.
3-ALTER/DISPLAY

ALTER

Type in A or press
light pen to lozenge

B A-ALTER

Alter

or

Display

DISPLAY

Type in the associated
mnemonic for the
function to be altered, or
use the light pen.

Type in an address or
use the light pen

Press ENTER or COPY,
or use light pen

Type in new data or
use the light pen.

|

Press ENTER, or COPY,
or use light pen.

Press CANCEL

More to
Alter

ALTER/DISPLAY
MODEL 158,

The MANUAL frame will be
displayed

The ALTER/DISPLAY frame
will be displayed as shown on

he opposite page

Type in D or press
light pen to lozenge
® D-DISPLAY

|

Type in the associated
mnemonic for the
function to be dis-
played, or use the

:If the function requires

n address the cursor moves
o the first digit under KEY
N/ADDRESS (see note
“below)

light pen.
1

If locations are to be
displayed type in, or use
light pen to enter the
address in six hex digits

he cursor moves to the
ght until the address is
omplete

Press ENTER, or COPY
or press light pen to
lozenge m COPY.

More to

Display

Return to
program
processing

Note 1:
An address is not required to
i alter or display the following:

e Control registers

o General purpose registers
e Floating point registers

® Program status word

: The program frame

Press MODE SEL

Press CANCEL

displayed prior to this
operation is re-displayed

il

Select new frame

When using COPY and ENTER:
Using COPY will only produce a ““hard copy”’ of lines that have been changed by entering new data.
Using ENTER in display mode will not produce a “hard copy”’.

C Press START

D

Serviceability Aids.
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Aids provided by the Operator’s Console

INSTRUCTION
STEPPING
(ALL MODELS)

INSTRUCTION STEPPING
MODELS 135, 145,
AND 155-11

2.146  Serviceability Aids.

This console facility allows the operator to check and obtain a hard copy of each
instruction address executed during program operation.

Combining this facility with the console printer ALTER/DISPLAY feature ‘"m
described in D-1 of this section, provides a procedure to trace and record the path w;
of a short loop.

Note: The different types of loops and their causes are described in Section 1.

When to use (all Models)

This facility should be used when the system malfunction prevents the use of
SDAIDS to trace the loop. It is also useful during hands-on debugging when only
small parts of a program require accurate program flow analysis.

Flowcharts in Section 3 indicate to the operator when a loop is to be traced using
this console facility.

How to use

A procedure for tracing and recording the path of a loop using the instruction step
facility of the Models 135, 145 and 155-I1 is shown in the flowchart opposite.

C



Aids provided by the Operator’s Console

INSTRUCTION STEPPING
MODELS 135, 145,
AND 115-11

Start

Press STOP and wait until
MAN indicator turns on

Set RATE switch to
INSTRUCTION STEP

-

Carrier return and line feed occurs. ALT/DISP
MODE light (printer-keyboard) turns on.
If this does not occur, press CANCEL on the

printer-keyboard, and press the ALTER/DISPLAY
key again.

Press ALTER/DISPLAY
(printer-keyboard) and
wait until PROCEED light
(printer-keyboard) turns on

0 Type in DP

press END

The contents of the current PSW
is printed

Continue
instruction
stepping

NO

Set RATE switch
to PROCESS

Press START and wait until
SYS indicator turns off

I

To continue system
operation, press the
START key

The procedure for tracing a loop using instruction step method

Serviceability Aids.  2.147



Aids provided by the Operator’s Console

INSTRUCTION STEPPING
MODELS 115 AND 125

2.148

INSTRUCTION STEP
offers two modes:
Iand P

I INSTRUCTION STEP .........

PPROCESS ..................

Serviceability Aids.

How to use

The INSTRUCTION STEP display allows the operator to check and make a note
of each instruction address during program operation.

Making a note of the instruction addresses executed each time the START button
is pressed provides a procedure to trace and record the path of a short loop.

To select the instruction step display shown below:
1. Type L into the mode select display.
2. Press ENTER. '

* INSTRUCTIO