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Purpose 
This guide discusses dump analysis primarily as it applies to user jobs. 

Scope 
This guide contains the following: 

• Explanations of the task control block (TCB) and the program status word (PSW), 
two of the most important structures in dump analysis, and an overview of the 
structure and functions of Operating System/3 (OS/3) software 

• An overview of OS/3 dumps 

• User dump analysis with examples 

Audience 
The intended audience for this guide is the programmer, who will use dump analysis 
to help develop and maintain Unisys software, programs, and files. 

Prerequisites 
Anyone using this guide should understand the following: 

• Unisys OS/3 machine language 

• How to read a dump 

• Job organization 

How to Use This Guide 
Read the entire guide to familiarize yourself with the basic concepts it presents; then 
use it for reference as needed . 
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About This Guide 

Organization 
This document contains four sections and two appendixes: 

Section 1. Introduction to Dump Analysis 

Defines dump analysis, and explains when you need dumps. 

Section 2. OS/3 Overview 

Gives a basic overview of OS/3, including the supervisor and user region, and several 
data structures and registers. 

Section 3. Dumps and Their Formats 

Describes the three types of dumps OS/3 provides: $Y$DUMP, JOBDUMP, and EOJ 
dump. 

Section 4. Sample Dump Analyses 

Presents examples of dump analyses applied to actual user programs by using the 
ideas presented in the previous sections. 

Appendix A Program Exceptions 

Lists the interrupt codes and their causes. 

Appendix B. $Y$DUMP File Allocation 

Shows the number of cylinders required for $Y$DUMP file allocation, depending on 
your system's main storage capacity and the type of disk device you are using. 

Results 
After reading this document, programmers will be able to use dump analysis to correct 
program errors. 

Related Product Information 

VI 

The following Unisys documents may be useful in understanding and implementing 
dump analysis. 

Note: Throughout this guide, when we refer you to another manual, use the version 
that applies to the software level at your site. 
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About This Guide 

Processor - System 80 Programmer Reference (UP-8881) 

Provides the detailed hardware-oriented information required to program the System 
80 processor. Includes a brieffunctional description and configurations. 

Supervisor Technical Overview (UP-8831) 

Provides an overview of the OS/3 supervisor and its functions for OS/3 high-level 
language programmers and site administrators. 

Assembler Programming Guide (UP-8913) 

Describes, for both novice and experienced programmers, the OS/3 basic assembly 
language (BAL) and its use. Discusses general language concepts, assembler 
instructions, and programming techniques. 

System Messages Reference Manual (UP-8076) 

Lists the system messages and describes them. Message description composed of the 
remedial action or response required as applicable. 

Job Control Programming Guide (UP-9986) 

Provides information on the format and use of job control statements and job control 
procedure calls (jprocs). 

Hardware and Software Programming Quick-Reference Guide (UP-8868) 

Summarizes machine instructions, supervisor related information, physical 
inputloutput control system (PIOCS) information, and I/O sense data byte definitions. 

System Service Programs (SSP) Operating Guide (UP-8841) 

Describes the system services programs, the utility programs that support the 
operation and organization of the operating system. 

Operations Guide (UP-8859) 

Describes the hardware configuration of each System 80 model, presents procedures 
for initializing the system, and describes all commands and procedures used within 
the OS/3 environment. 

Installation Guide (UP-8839) 

Provides the system administrator with information and procedures necessary to 
install, tailor, and maintain OS/3 software in a System 80 environment . 
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About This Guide 

Notation Conventions 

viii 

The notation conventions used in this guide are the following: 

• Capital letters, commas, equal signs, and parentheses must be coded exactly as 
shown. For example: 

SET SY,LOFF 

(SELECT) 

FILE=$Y$DUMP 

• Lowercase letters and words are generic terms representing information that 
must be supplied by the user. Such lowercase terms may contain hyphens and 
acronyms (for readability). For example: 

• 

vsn (volume serial number) 

decimal-area-number 

job/symbiont-name 

did (device identification number) 

Information contained within braces represents mandatory entries of which one 
must be chosen, such as: 

DISPLAY= startaddr:n 
x•xxxxxxxx• [startaddr-endaddr] 
C1cccccccc 1 

CR 

IO 

PR 

RR 

SN 

SR 

JOBS 

• Information contained within brackets represents optional entries that 
(depending upon program requirements) are included or omitted. Braces within 
brackets signify that one of the specified entries must be chosen if that parameter 
is to be included. For example: 

[,P=didl 

[
, V= { vsn } ] 

Cvsn,AT) 
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About This Guide 

• An optional parameter having a list of optional entries may have a default 
specification that is supplied by the operating system when the parameter is not 
specified by the user. Although you can specify the default, you do not have to. 
For easy reference, when a default specification occurs in the format delineation 
it is printed on a shaded background. For example: 

[

,FI LE= { $Y$DUMP} l 
lblname 

If, by parameter omission, the operating system performs some complex 
processing other than parameter insertion, it is explained in the parameter 
description. 

• When a portion of a parameter is underlined, only that portion need be specified. 
For example: 

[ ,MLIB=,tiOl 

can be coded as: 

[,MLIB=N] 
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Section 1 
Introduction to Dump Analysis 

1.1. General 
Dump analysis is one of the set of diagnostic tools available for your use in developing 
and maintaining Unisys Operating System/3 (08/3) software, programs, and files. A 
raw dump itself is a hexadecimal image of the system main storage and registers at 
the time of the dump, which is output to a printer. Dump facilities in OS/3 
supplement a raw dump by extracting from it information needed to interpret job or 
system conditions. Dump analysis is the process by which you interpret the dump and 
is one of your primary tools for uncovering errors and problems in your OS/3 
programs. 

1.2. When Dumps Are Needed 
Dumps are used on a number of occasions: 

• When a HALT AND PROCEED (HPR) occurs. Many HPRs listed in the System 
Messages Reference Manual (UP-8076) request that the operator perform a dump. 

• When a system hang occurs. If the system remains in a run state but cannot 
communicate with the operator, a dump is often taken. 

• When a user job terminates with an error. If certain job control language (JCL) 
options are specified, the system will react to the error by generating a dump and 
sending it to a printer. 

• When some system errors will automatically generate a system dump. 

While the dump is an important diagnostic tool to you, it is an equally important tool 
for your Unisys representative, if a system problem is serious. For less serious 
problems, though, you can analyze your own dumps and resolve your program 
problems. In fact, the emphasis in this guide is on analyzing job failures, since system 
failures usually require the services of a Unisys representative . 
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Section 2 
OS/3 Overview 

2.1. General 
To do dump analysis, you should know some of the operation of OS/3 software. For 
OS/3 operation, main storage can be divided into two parts: the supervisor and the 
user region. The supervisor is the complex of routines that prepares user programs 
for running, serves as the primary I/O software interface, and, most importantly for 
dump analysis, handles unexpected or error conditions. The user region contains your 
program and is where most user-solvable problems occur. The two areas, supervisor 
and user region, occupy separate parts of main storage and share in the use of several 
data structures and registers, the most important of which are the program status 
word (PSW) and the task control block (TCB). 

2.1.1. Program Status Word (PSW) 

NOTE: 

One of the most important registers in OS/3 is the current program status word. This 
register contains the address of the next instruction to be executed as well as other 
indicators and flags which, taken together, define the hardware status of the system. 

The format and description of the PSW are: 

INTERRUPT CODE 

24 

INSTRUCTION ADDRESS 

40 

=Not used 

UP-9980 Rev. 1 2-1 
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OS/3 Overview 

2-2 

A complete description of the PSW can be found in the appropriate processor 
programmer reference. For our discussion, you need know only about the unshaded 
fields shown in the previous illustration: 

• PR (bit 13) 

Defines the general register set to be used in executing an instruction. The 
processor contains two sets of 16 general registers: problem registers and 
supervisor registers. The set the processor uses is determined by the following 
settings of bit 13: 

PR=l Problem registers 

PR=O Supervisor registers (not for user analysis) 

• PS (bit 14) 

Specifies one of two processor modes of operation: 

PS=l Problem mode 

PS=O Supervisor mode (not for user analysis) 

In problem mode, all privileged machine instructions are invalid, and their 
attempted execution results in a program exception (interrupt code 02; see Table 
A-1). In supervisor mode, all instructions may be executed. 

• Interrupt code (bits 24-31) 

Contains the interrupt code used in software analysis of interrupts. A list of the 
interrupt codes used in OS/3 is shown in Table A-1. 

• ILC (bits 32-33) 

Contains the instruction length code, the length in half words of the instruction 
being executed at the time of an interrupt. For each instruction, the instruction 
address field is incremented by the number of bytes indicated in the ILC for that 
instruction. 

• Instruction address (bits 40-63) 

Contains the address of the next instruction to be executed, obtained when the 
OS/3 hardware adds the address of the currently executing instruction to the 
length of that instruction. 
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OS/3 Overview 

Because the last field of the PSW, the instruction address, points to the next 
instruction, it can be altered by hardware branch instructions. The address can also 
be stored in main storage, if the current program is interrupted, and later loaded back 
into the PSW, permitting the program to resume without loss of control. The OS/3 
software handles a number of such interrupt types, including: 

• Program exception - issued by the hardware when it detects the improper use of a 
machine instruction or data. 

• Machine check - issued by the hardware when it detects a hardware failure. 

• Supervisor call - issued by user programs through use of the SVC instruction. 
SVC is the user's primary interface to the supervisor and may be used to call 
transients (2.2.1). 

The OS/3 software contains error routines that handle each type of interrupt. Figure 
2-1 shows how an interrupt is handled. When an interrupt occurs, the processor 
microcode swaps the current PSW of the interrupted program (PROGl) with a new 
PSW used for handling the interrupt. 

The PSW for PROGl (old PSW) is stored in a reserved slot and is used later to 
determine at which instruction PROGl is to resume. The new (now current) PSW of 
PROG2 is loaded into the PSW register and sets the system in a new state that 
branches to the supervisor error routine (PROG2) that is designed to handle the 
interrupt. 

When PROG2 routine is finished, a LOAD PSW instruction usually loads the old PSW 
back into the PSW register, thus returning processor control to PROGl. The 
hardware maintains a pair of PSWs, old and new, for each type of interrupt . 

UP-9980 Rev. 1 2-3 
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r-----1 r-----, 
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I REGISTER I I REGISTER I 
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L ______________ J L ________ _J -- ---------- __ J 

LOGIC PATH 

PROG1 

INTERRUPT, 
PSW SWAP 

PROG2 

LOAD PSW 

Figure 2-1. Handling an Interrupt 

PROG1 

Because these interrupts may represent either an error condition or the operating 
system's response to one, their old PSWs can provide clues to the cause of an error. 

2.1.2. Task Control Block (TCB) 

2-4 

Besides PSWs, the structure you may analyze most thoroughly in a dump is the task 
control block (TCB). Up to 255 TCBs may be active in OS/3 at any time, and each of 
these represents a task that is competing for processor time with all other tasks. A 
TCB contains fields that completely define its task to the rest of the system; the TCB 
thus serves as a software counterpart to the hardware-oriented PSW. 
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RELATIVE 0 
ADDRESS 

000000 

000020 

000040 

000060 

OS/3 Overview 

For dump analysis, certain fields are important, and these are represented by the 
unshaded portion of the following TCB format diagram: 

4 8 c 10 14 18 1C 

PSW SAVE AREA REGISTER SAVE AREA 

NOTE: 

• 

• 

Not used 

PSW Save Area (byte offset 2016-2716) 

Two full words into which the old PSW is stored in the event of an interrupt 
occurring in the task. When the task resumes processor control, this data is 
loaded back into the current PSW. 

On abnormal termination, the PSW is also stored in the last five bytes of the 
preamble and the interrupt code and instruction address are displayed and 
written to the job log. This information is useful if a dump is not obtained. 

Register Save Area (byte offset 28 16-67 16) 

Sixteen full words into which the contents of the current register set are stored 
when an interrupt occurs in the task. When the task resumes processor control, 
these full words are loaded back into the proper register set. 

You can find more detailed information ofTCBs in the Supervisor Technical Overview 
(UP-8831) . 
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OS/3 Overview 

2.2. OS/3 Structural Overview 
This subsection summarizes some of the important OS/3 structures that are resident 
in main storage and describes how they are linked together. A knowledge of these is 
important to dump analysis. Broadly, main storage is allocated as follows: 

000000 

ASCENDING 
ADDRESSES 

SUPERVISOR 

JOB REGION 

JOB REGION 

JOB REGION 

The OS/3 supervisor occupies the low-order part of main storage. Job regions occupy 
some parts of high-order main storage, with free regions taking up the remainder. 
The formats of the supervisor and of the job regions are discussed in the following 
subsections. Samples of these are in the dumps shown in Section 3. 

2.2.1. Supervisor 

2-6 

Three areas of the supervisor are often used in dump analysis: low-order main 
storage, the system information block, and the transient area. 
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Low-Order Main Storage and Relocation Registers 

The first 4096 bytes of the main memory unit for the System 80, models 8 through 20 
are reserved for special purposes by the operating system and thus cannot be used as 
a storage area for ordinary data and instructions. In System 80, models 3 through 6, 
low-order main storage occupies the lowest 256 bytes of main storage. One area of 
low-order main storage is of interest in dump analysis; this is shown in the following 
illustration: 

Byte Address 
(Hexadecimal) 

oox 

01X 

02X 

03X 

04X 

05X 

06X 

07X 

OBX 

09X 

OAX 

1/0 old PSW 

Exigent machine check 
old PSW 

Program check old PSW 

Supervisor call old PSW 

External old PSW 

Repressible machine check* 
old PSW 

PER old PSW 

Restart old PSW* 

1/0 new PSW 

Exigent machine check 
new PSW 

Program check new PSW 

Supervisor call new PSW 

External new PSW 

Repressible machine check* 
new PSW 

PER new PSW 

Restart new PSW* 

* Not used in Model 8. 

Low-order locations 000020 through 00009F contain, for each type of interrupt 
supported in System 80, the new PSW that is always loaded into the current PSW 
register, and the old PSW that is swapped out. The PSWs for program checks, 
machine checks, and SVCs have already been discussed; of these, the program 
exception will figure the most in the dump analyses shown in Section 4. 

In addition to the data kept in low-order main storage, the system uses 16 relocation 
registers (identified as 0 through F 16) for models 3 through 6 and 64 relocation 
registers (identified as 1-4016) for models 8 through 20. In the operating system, 
models 8 through 20 provide up to 48 user jobs, each using one of the registers 1-3016 
as its base. For models 3 through 6, the maximum number of user jobs is 14 and each 
job base is one of the registers l-E 16 . 
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OS/3 Overview 

These registers should not be confused with the base registers used within programs, 
especially by BAL programmers; in fact, every effective _address within a job is added 
to the job's relocation register to get the absolute address required, a process generally 
transparent to users. 

All TCBs within a job specify the relocation register for that job in byte 0. While the 
job has processor control, its register number occupies bits 8-11 of the current PSW. 
Register 0 is reserved for the supervisor; the field contains a value of zero, which 
permits supervisor routines to address the entire address space of a system. Because 
it is important to distinguish between system errors and job errors in dump analysis, 
job regions and relocation registers are further discussed in 2.2.2. 

System Information Block (SIB) 

+O 

NOTE: 

The system information block (SIB) occupies supervisor space just past low-order 
main storage. Fields within the SIB are often used in dump analysis and are 
presented in the following illustration: 

+4 +8 +C +10 +14 +18 +1C 

=Not used 

Bytes 40 to 43 contain the full-word address of the first transient area (see 2.2.1). The 
two half words in bytes 84 to 87 define the user region with the keys to the first and 
last user blocks. The address in bytes 94 to 97 points to the current TCB, which is the 
last TCB given control by the system (see 2.3.1). 
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Transients 

To handle system tasks OS/3 uses two basic types of routines: supervisor overlays and 
transient routines. Supervisor overlays occupy a single 1192-byte area within the 
supervisor; these are routines that are loaded when needed to handle urgent tasks, 
such as operator communications. Transient routines are loaded when needed, occupy 
several contiguous 1192-byte areas of supervisor, and can be called by user jobs or by 
other transients. 

2.2.2. Job Regions 

Each user job in OS/3 occupies a single job region in main storage. Within that region 
are all the fields unique to that job, including: 

• Job preamble 

• JobTCBs 

• Load module 

The job preamble contains data about the job that is used by the supervisor in 
scheduling, running, accounting, and terminating the job. The TCBs, of which at least 
one exists for each job, represent the individual tasks that may compete for processor 
time while the job is run. The load module is scheduled and loaded through job 
control language (JCL) or as a symbiont and may contain one or more phases . 
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As mentioned in 2.2.1., models 3 through 6 have 14 user slots and models 8 through 20 
have 48 user slots. This means that System 80 allows you to run simultaneously up to 
14 user jobs on models 3 through 6 and up to 48 user jobs on models 8 through 20. 
Pointers within each job preamble point to other jobs and to free regions (see 2.2.4). 
Each job uses one of the relocation keys discussed in 2.2.1. Five fields in the preamble 
are often used in dump analysis, as shown in the following illustration: 

4 8 

123 127 

ACTIVE 
FILE 

TABLE 
ADDRESS 

NOTE: 

~ Not used in analysis 

A c 10 14 18 1C 20 Bytes 

The eight bytes starting at location 0 contain the name of the user's job coded in 
EBCDIC. The two half words starting at locations 8 and A point to the user regions 
immediately following and preceding this region, thus defining the space addressable 
by this job. A user region can be a job, a symbiont, or a free region. Location C 
contains the number of bytes assigned to this job. 

Location 120 contains the switch priority, if a switch command is entered that is to be 
in effect for the entire job. Otherwise, this byte will be zero. 
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Location 123 through 127 will contain the low-order five bytes of the current PSW 
(containing the interrupt code and instruction address) when a job abnormally 
terminates. Job control will write this information to the job log and display. 

Location CO contains the address of the active file table, which is used as an interface 
between the job and the files assigned to it (see 4.4.2). 

2.2.3. Symbionts 

2.2.4. 

Symbionts are dynamic extensions of the supervisor which occupy user main storage 
in much the same way as do user jobs. Each symbiont has a job-like preamble, TCBs 
preceding the code executed in the symbiont, and other necessary structures. 

Some of the differences between symbionts and jobs lie in priority (see 2.3.1) and 
relocation keys: symbionts use key 0 (the supervisor) and run in supervisor mode; also, 
symbionts are loaded from the low-order end of user main storage upwards and are 
scheduled and loaded separately from job control. 

Free Regions 

As explained in 2.2, free regions are those parts of the user region not allocated to user 
jobs or symbionts. These regions are not simply ignored in OS/3, however: like a job 
or symbiont, each such region has a preamble with pointers in locations 8-B indicating 
the jobs/symbionts immediately preceding and following it, thus maintaining forward 
and backward links throughout the entire user region. 

2.2.5. Structure Summary 

The separate structures and pointers of an OS/3 system can be pulled together into a 
single diagram, shown in Figure 2-2 . 
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Figure 2-2. Summary of OS/3 in Main Storage 
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In Figure 2-2, two jobs and one symbiont are running concurrently, leaving a free 
region between them. Note that two relocation registers in low-order main storage are 
each pointing to the first byte of executable code in a job region. In analyzing dumps 
caused by errors within a user job, these relocation values can help determine 
specifically what job caused the error. Note that each job can have more than one 
TCB, although only one TCB can be active at any time. 

2.3. Functional Description 
This subsection summarizes some of the major operations of OS/3 software. You can 
find more information in the Supervisor Technical Overview (UP-8831). For dump 
analysis purposes, this discussion focuses on OS/3 tasks and task handling. 

2.3.1. TCBs and Multitasking 

As described previously, OS/3 tasks are processes that compete with other tasks for 
processor time. Each task is defined by an associated TCB. Each job or symbiont in 
the system is considered a primary task to which other tasks may be attached. The 
supervisor overlay and transient areas are individual tasks having one TCB each. 

Tasks can be active or waited. An active task is one capable of getting processor 
control, but a waited task is made ineligible for processor control and must wait, 
usually for some event to occur, until it can be made active again. 

Tasks are allotted processor time by the task switcher, a supervisor routine that scans 
all active tasks and chooses one among them to get the processor's attention. The 
TCB having the highest priority gets the processor first. Figure 2-3 shows the relative 
priorities assigned to different classes of TCBs . 
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Figure 2-3. OS/3 Task Priorities 
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Note that the supervisor overlay TCB has the highest priority since supervisor 
routines must be run as soon as they are needed. As you move down the list, the tasks 
move from supervisor-oriented to user-oriented until you reach priority 4, the highest 
priority a user task can have. 

Some priority levels have more than one task, although the tasks may be associated 
with different jobs and routines. When one task finishes or is interrupted, the 
switcher usually gives processor time to the next TCB at that priority if one exists and 
is active. Otherwise, the switcher scans lower priorities until it finds another active 
TCB to which to give processor control. 

2.3.2. Task Switching Considerations 

2-14 

Switcher activity within a system can be determined from a dump and can thus help 
tell you why an error occurred within a job (which, remember, is itself a task operated 
on by the switcher). 

Much task switching is done in response to an interrupt. When an interrupt is 
processed (Figure 2-4a) the current PSW is stored in the appropriate old PSW region 
oflow-order main storage (step lA). The corresponding new PSW is then loaded into 
the current PSW, thus handling processor control to an interrupt handling routine 
(step lB). That routine in turn copies the old PSW into the double word PSW save 
area in bytes 20-27 of the interrupted task's TCB (step 2). Next, the routine in control 
stores the 16 registers used by the interrupted task into bytes 28-67 of the same TCB 
(step 3). (This step is omitted if control goes back to the same task as the one 
interrupted.) Finally, the interrupt handler returns processor control to the switcher . 
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The result of these operations is that control can be easily returned to the interrupted 
task when the time comes. This is shown in Figure 2-4b when the switcher gives 
control to a task which, like the task in Figure 2-4a, has had its registers and PSW 
saved. The switcher simply loads the 16 registers from the register save area (step 1) 
and the current PSW from the PSW save area (step 2). Control then passes to the 
instruction pointed to by the now-current PSW and the newly activated task begins 
processing. 

As you will see later, task switching within a job is often prompted by interrupts 
responding to errors: in these cases, the old PSW (saved in the TCB of the interrupted 
task) shows which instruction caused the error. This is one of the most important 
techniques of dump analysis and is used extensively in the dump analyses in Section 
4. 

OLD PSWs 

PSW REGISTER 

NEW PSWs 

REGISTERS 

UP-9980 Rev. 1 

INTERRUPT 0 ----- --
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ROUTINE ------

D ®* 

INTERRUPTED TASK 

@ 
SWITCHER 

*Registers are not saved in the TCB if interrupted task 
is to receive control back directly. 

a. Saving the environment of an interrupted task 

Figure 2-4. Passing Control from Task to Task (Part 1 of 2) 
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b. Restoring the environment for a subsequent task 

Figure 2-4. Passing Control from Task to Task (Part 2 of 2) 
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Section 3 
Dumps and Their Formats 

3.1. General 
OS/3 provides three types of dumps. While all are basically hexadecimal images of 
main storage at the time they are taken, they differ in scope and purpose as follows: 

• SYSDUMP 

Dumps all or part of main storage and is run in two phases: main storage write 
and dump printout. In addition to the raw dump, the printout can provide a 
picture of your system in charts and text. 

To produce an OPTION SYSDUMP, the RUN pack must have enough contiguous 
free space to store a copy of the system's main storage. See Appendix B for a 
procedure to allocate enough file space for your system. 

• 

• 

JOBDUMP 

Dumps a user's job region upon abnormal termination of the job or execution of 
the DUMP or CANCEL macros. The raw dump is supplemented by charts and 
text interpreting the state of the job. JOBDUMP requires space on the first 
VTOC cylinder of SYSRUN to allocate files. You should eliminate unused files on 
SYS RUN. 

EOJDump 

Dumps a user's job region without translation as well as the registers and the 
PSW. 

The three types of dumps contain some common features, particularly in the user 
regions. The type of dump you choose to take will depend on some of the following 
considerations: 

• HALT AND PROCEED (HPR) errors often require a SYSDUMP so that Unisys 
representatives can analyze system problems. 

• System loops or hangs, usually appearing as operator communications that 
receive no reply from the system console, require a SYSDUMP. Like HPR errors, 
these usually require that a Unisys representative analyze your dump for system 
problems . 
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• User job errors generally occur within the user's own job region, thus requiring 
nothing more than a JOBDUMP or EOJ dump. These are the dumps you are 
most likely to work with in analyzing user program errors. 

3.2. System Dump Routine (SYSDUMP) 

3.2.1. SYSDUMP Makeup 

3-2 

The system dump routine (SYSDUMP) is most often used to determine why your 
system failed. But it may be used at any other time (even during normal processing). 
For example, you can use it interactively to dump all or specific regions of your job and 
associated system activity. SYSDUMP provides you with a listing that translates the 
state of the operating system when the dump was taken. In the case of a system 
failure, the operating system is shown just as it was at the time of the failure. 

SYSDUMP is made up of two parts: 

• A translated dump, which translates the state of the entire operating system into 
charts and text 

• A labeled hexadecimal/character main storage dump 

SYS DUMP is part of the supervisor and is always included at system generation 
(SYSGEN) time. It is designed to be run in a multiprogramming environment. 

To get a system dump, the following two phases must occur: 

1. The supervisor must write an image of main storage to the system dump file 
($Y$DUMP). This phase is called the main storage write phase. 

2. The SYSDMP load module, residing in load library $Y$LOD, must be called in 
and run. It is SYSDMP that reads the $Y$DUMP file and prints the translated 
and main storage dumps. This phase is called the execution phase. 

Note: The system dump file, $¥$DUMP, does not have to be on the SYSRES disk. It 
can be assigned to any disk. Refer to the Installation Guide (UP-8839) for 
more information. 

Generally, the execution phase of SYSDUMP immediately follows the main storage 
write phase. (The only exception to this is a SYSDUMP obtained from the operator 
controls. For this the operator must call SYSDMP; see 3.2.2.) Because the contents of 
main storage at the time of the main storage write are frozen in $Y$DUMP, you need 
not worry about the execution phase or any other job changing the contents of the 
system dump before you see the listing. This also means that you may use the 
SYSDUMP SAVE and RESTORE options (see 3.2.4) to perform a main storage write 
phase at one site and an execution phase at an entirely different site. 
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The operating system can generate a system dump in response to action by the 
operator, in response to a system error, or upon encountering an error in your job. 

3.2.2. Operator-Initiated SYSDUMP 

You can initiate a dump from either the operator controls or the system 
console/console workstation. Perform Step lA if you are using the operator controls 
(located on the console workstation); perform Step lB if you are using the system 
console. 

Note: The handbook referenced in these procedures is the Operations Guide 
(UP-8859). 

Step lA. Starting from the operator controls 

To initiate the main storage write phase, follow this procedure: 

• For models 3 through 6: 

While pressing the FUNCTION key: 

Press the D key to place the system in debug mode . 

Press the RESTART key. 

The dump is completed when the following appears on the screen: 

IPL 

• For models 8 through 20: 

Press the ESCAPE key on the console, then press M (for maintenance). A 
menu appears on the screen. 

Select L (for system reset) in the menu and transmit. The same screen is 
displayed. 

Press U (for run), then transmit. (Alternatively, you may press ESCAPE, 
followed by R, a system function.) When the dump is successfully written to 
the $Y$DMP file on disk, the screen shows 99999999 in the bottom right 
corner of the screen. 

Perform an initial program load (IPL) on the system according to the 
directions in the Operations Guide (UP-8859). 

When the IPL operation is finished, SYSDUMPO (the job stream that runs the 
SYSDMP module) will run automatically . 
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Note: After Step lA, you may get an HPR of 999F. This means that the $Y$DUMP 
file still contains information to be processed by SYSDMP (from a previous 
main storage write operation that has not yot been printed). If this happens, 
you can: 

• Print it. - Ordinarily, the information in $Y$DUMP is the system dump 
data most helpful to the Unisys representative who maintains your 
system. To print it, perform another IPL on the system according to the 
procedure in Step lA 

• Overwrite it. - If you are sure you don't need the information in 
$Y$DUMP, you can write over it with an image of the system's main 
storage at the time you perform Step lA To do this, press 

The FUNCTION and START console keys for models 3 through 6 

The letter U and transmit (or the ESCAPE key followed by the letter 
R) for models 8 through 20 

and wait for memory write completion. Perform an IPL on the system 
according to the directions in the Operations Guide (UP-8859). When the 
IPL operation is finished, the SYSDUMPO jobstream will run 
automatically. 

Step lB. Starting from the system console 

To initiate a dump, key in the following: 

SYSDUMP 

The SYSDUMP command writes main storage to the $Y$DUMP file, then enters a job 
in the job queue, whose only function is to print the system dump. The job is named 
SYSDMPxx, where xx is the unique number assigned to this job by the system. When 
the job is scheduled and run, the following message appears on the system console: 

DUMP OPTION CALL, NONE, DUMP, JOBS, EDIT, MINI, SAVE, RESTORE) 

See Step 2 for an explanation of these parameters. 

Note: After the supervisor writes main storage to $Y$DUMP, it locks that file until 
job SYSDMPxx is complete. If job SYSDMPxx is removed from the system 
prior to displaying the DUMP OPTION message, you must unlock the 
$Y$DUMP file by entering the following console command: 

SET SY ,LOFF 
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Step 2. 

Two examples of when this command must be used are the following: 

1. If you delete job SYSDMPxx from the job queue before it is scheduled 

2. If the run processor encounters an error while trying to put job 
SYSDMPxx in the job queue 

Enter the SYSDUMP command in one of the following three formats, depending on 
the output you want (unless the supervisor has already called it automatically). 

Format! 

RV SYSDUMP 

Produces an output identical to that produced by running JOB SYSDUMPO with the 
dump option ALL. (See Formats 2 and 3). 

Format2 

RV SYSDUMPO ,,DO= ALL 
NON£ 
DUMP 
JOBS 
EDIT 
filN I 
SAVE 
RESTORE 

Keyword Parameter DO 

DO= ALL 
NONE 
DUMP 
JOBS 
EDIT 
filN I 
SAVE 
RESTORE 

UP-9980 Rev. 1 
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Specifies the dump option you want. Available options are: 

ALL 

NONE 

DUMP 

JOBS 

EDIT 

!1!.NI 

SAVE 

The dump listing displays and translates the state of your entire system, 
including a header page, low-order main storage, the system information 
block, the physical unit block, the main storage map (giving the locations of 
everything in main storage), the system switch list, the job region for each 
job or symbiont in the system, and the free region. Essentially, the ALL 
option combines the DUMP and EDIT options, supplying a hexadecimal 
dump with an English translation. 

No output listing is produced. 

Writes the entire main storage in hexadecimal format. 

Produces a hexadecimal dump and a translation for all the jobs, symbionts, 
and shared code in main storage at the time it was written to the $Y$DUMP 
file. 

Provides an English language description of the state of the system. 

Note: EDIT replaces TRANSLATED. Both are supported and they are 
functionally equivalent. 

Provides a printed hexadecimal dump, including a table of contents, of 
specific main storage regions dependent upon the HPR or system error code. 
This is the recommended option for dumps to be sent to Unisys for analysis. 

Saves the $Y$DUMP file to magnetic tape or diskette (see 3.2.4). 

RESTORE 
Restores the $Y$DUMP file from magnetic tape or diskette (see 3.2.4). 

If you omit keyword parameter DO or if the supervisor has already called SYSDMP 
(as with the SYSDUMP console command), then the system will display the following 
message: 

DUMP OPTION (ALL, NONE, DUMP, JOBS, EDIT, MINI, SAVE, RESTORE) 

You then enter the one option you want. SYSDMP redisplays this message after 
finishing a SAVE or RESTORE function, so you can perform other SYSDMP 
operations within the same job. 
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Keyword Parameter V 

V= {vsn } 
Cvsn[ ,Al, [dev]) 

This parameter allows you to display a dump not residing on the booted SYSRES 
device. 

vsn 

A 

dev 

If specified, all data to be processed reside on the specified vsn. If not 
specified, the booted SYSRES is used. 

Indicates that the SYSDMP load module will also be executed from the 
specified vsn. The vsn item must be an alternate SYSRES disk. 

Indicates that the device number of the disk pack is specified. Use this 
option when you have two volume serial numbers that are the same. 

Keyword Parameter P 

P=did 

If you wish to assign a specific printer as the output device for SYSDUMP, 
enter its 3-character device address using this keyword parameter. You may 
wish to do this if your system supports spooling but you do not want to spool 
the SYSDUMP listing. 

If you want to enter more specifics in the RV SYSDUMPO command, use the 
suboptions shown in Format 3 . 
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Format3 

RV SYSDUMPO ,,DO= ALL[(SYSTEM)l 
~ONE 

QUMP (NOSHARE) 
(NOBUFFER) 
(CACHE) 
(SYSTEM) 
(SELECT) 

~.QBS (NOSHARE) 
(NOBUFFER) 
(SELEc·,·) 

EDIT 
~NI 

SAVE 
·RESTORE 

[
' V= {vsn } l [, P=di dl [·FI LE= { $Y$DUMJ' } l 

(vsn[,Al,[devl) lblname 

. t:J~ l} ""'""!"[·•PL•\ ~!:"'l] ""'"!'' [·!U'"M~sl] 
PT¥!.E$ 

Note: Of the Format 3 suboptions, SELECT is mutually exclusive of NOSHAAE, 
NOBUFFER, CACHE, and SYSTEM. 

Keyword Parameter DO 

Same as in Format 2, except with the following suboptions and options added. 

(NOSHARE) 
Excludes shared code modules in SYSDUMPs. NOSHARE can be used with 
any SYSDUMP option except with SAVE, RESTORE, or SELECT. 

(NOBUFFER) 

Excludes the display of dynamic buffers and the dynamic shared code. 

(CACHE) 
Displays the entire CACHE main storage. If not selected, dump options JOB 
and DUMP will display only 6K of CACHE. 
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(SYSTEM) 
Displays the following preselected regions of the supervisor 

Low Core 

System Information Block (SIB) 

Switch List 

Physical Unit Blocks Table (PUBS) 

Shared Code Directory 

Supervisor Debug Tables 

Supervisor Overlay Area (SOA)/rransient Regions 

System Spool Control Table 

Dynamic Buffer Information Block 

Resident Buffer Control Block 

Shared Code Information Block 

(SELECT) 
Allows you to interactively select particular regions of the main storage 
dump. This suboption creates an interactive environment at the operator's 
console. You will then be prompted to enter requests as follows: 

SD28 SELECT(DISPLAY,JOBNAME,MEMORY,REGION,SHARED ... 
SD28 .... TRANAREA,TERMINATE) 

An abbreviated version of this message: 

SD28 SELECT(DIS,JOB,MEM,REG,SHAR,TRAN,TERM) 

appears after the first selection is made. Thereafter, the complete message 
is displayed only after an incorrect response or when the HELP prompter is 
invoked. 

Note: At any time during entry of SELECT suboptions, you can enter a 
SELECT keyword followed by a blank space, and a help prompter 
for that keyword will appear on screen . 
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You can then enter one of the following keyword requests: 

~PLAY= startaddr:nn 

{ 
X'xxxxxxxx'}[startaddr-endaddrJ 
c•cccccccc' 
CR 

10 

PR 
RR 

SN 
SR 
JOBS 

!!_OB NAME= 
!!EMORY= 
SHARED= 
TRANAREA= 
E_EGION= 
TERMINATE= 

where: 

DISPLAY=startaddr:nn 
Displays 1 to 10 lines of main storage on the system console or 1 to 
20 lines on a user workstation, from the start address forward. 
Enter a hexadecimal value for startaddr. 

When this keyword is in effect, a blank response results in the next 
logical main storage addresses being displayed. The line count is 
the same as the previous response. 

DISPLAY= { X1 xxxxxxxx 1
} [(startaddr-endaddr)J 

C1 cccccccc 1 

Displays the address of the first occurrence of the sequence 
specified. For the address of the next occurrence, return a blank 
response to the SELECT request with this keyword in effect. 

where: 

xxxxxxxx 
Is a hexadecimal character string of up to 16 bytes. 

cccccccc 
Is an ASCII character string of up to 16 characters. 
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startac:ldr-endaddr 
Limits the search for the hexadecimal or ASCII character 
string to the range specified. 

illPLAY= CR 
IO 

PR 

RR 
SN 

SR 

JOBS 
Displays the contents of specified registers. 

where: 

CR 

JO 

PR 

RR 

SN 

Represents the control registers. 

Represents the I/O relocation registers 
(models 3 through 6 only). 

Represents the problem registers . 

Represents the relocation registers. 

Represents the snap registers. (Not available on models 
3 through 6.) 

SR 

JOBS 

Represents the supervisor registers. 

Lists the names and addresses of all the jobs in the 
system. 

~OBNAME=job/symbiont-name 

Specifies an 8-character job/symbiont name, which produces a 
hexadecimal dump of that job/symbiont. If you choose the JOB 
option, an English language description is also provided . 
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If there is more than one copy of a job or symbiont, SYSDUMPO 
displays a list of the duplicate jobs or symbionts and their 
addresses. You can then choose the copy you want. For example: 

15?SYSDMP76 SD28 
15 J=SL$$OWOO 
16 SYSDMP76 SD40 
17 SYSDMP76 SD40 
18?SYSDMP76 SD40 
18 1 
19?SYSDMP76 SD40 

SELECT (DIS,JOB,MEM,REG,SHAR,TRAN,TERM) 

THERE ARE 002 COPIES OF SL$$0WOO 
ENTER NUMBER OF DESIRED ADDRESS. (0=NONE) 
ENTER 1=06D100 2=076800 

SELECT (DIS,JOB,MEM,REG,SHAR,TRAN,TERM) 

MEMORY= startaddr ·endaddr 
,byte-count 

ALL [
·END] 
,END 

where: 

startaddr-endaddr 
Dumps main storage from the start address to the end 
address specified. Note the use of the dash. Enter 
hexadecimal values for startaddr and endaddr. 

startaddr,byte-count 
Dumps the number of bytes of main storage specified, 
starting at the address specified. Note the use of the 
comma. Enter a hexadecimal value for startaddr and a 
decimal value for byte-count. 

startaddr·END 
Dumps main storage from the start address to the end of 
machine capacity. Enter a hexadecimal value for 
startaddr. 

startaddr,END 
Same as startaddr-END. 

ALL 
Dumps all the main storage. 

SHARED=module·name 
Specifies an 8-character shared code module name whose module is 
dumped. 
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TRANAREA= {ALL } 
decimal-area-nllllber 
D' ID' 
X' ID' 

where: 

ALL 
Dumps all transient areas. 

decimal-area-nunber 
Dumps a specified transient area. 

D' ID' 
Decimal ID of the requested transient area. 

X' ID' 
Hexadecimal ID of the requested transient area. 

REGION 

You may enter one of the following acronyms or words designating 
a particular region: 

CACHE 
DBIB 
DEBUG 
DISABLED 
FREE 

where: 

!SIB 
LOl.JCORE 
PUBS 
RBCB 
SCD 
SCIB 
SIB 
SOA 
SUPERVISOR 
Sl.JITCHLIST 
TRACE 
UNIDENTIFIED 

CACHE 
Cache module and buffers 

DBIB 
Dynamic buff er information block 
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DEBUG 
System debug tables 

DISAIJLED 
Main storage as disabled 

FREE 
Main storage as free 

!SIB 
Interactive services information block 

LO\.ICORE 
Main storage from location zero to system information 
block (SIB) 

PUBS 
Physical unit blocks table 

RBCB 
Resident buffer control block 

SCD 
Shared code directory 

SCIB 
Shared code information block 

SIB 
System information block 

SOA 
Supervisor overlay area 

SUPERVISOR 
Dumps the entire supervisor region 

S\.llTCHLIST 
Switch list 

TRACE 
System trace table 

UNIDENTIFIED 
Unlabeled region of main storage (MEMORY) in synopsis 
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TERMINATE 
Ends the dump session. When a selection has been processed, you 
will always be prompted to enter another selection until you choose 
TERMINATE. A keyword remains in effect until you choose 
TERMINATE. For example, if you select REGION=SIB, you may 
then enter any accepted region acronym without repeating the 
REGION=keyword. 

Keyword Parameter V 

The parameters are defined in Format 2. 

Keyword Parameter P 

The parameters are defined in Format 2. 

Keyword Parameter FILE 

FI LE= { $Y$DUMP } 
lblname 

where: 

FILE=$Y$DUMP 
This default parameter allows a dump image to be processed from system 
file $Y$DUMP. 

FILE=lblname 
Allows a dump image to be processed from some file other than system file 
$Y$DUMP. 

Keyword Parameter FMT 

FMT= g} 
where: 

FMT=F 
Provides a full System Maintenance Change (SMC) listing after the dump. 

FMT=.C 
Provides a condensed SMC listing after the dump. (This is the default.) 
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Keyword Parameter PT 

{ 
PT=NO } 

.· PT=!_ES 

where: 

PT=NO 
System Maintenance Change (SMC) listing is not printed. If this is entered, 
you cannot specify any FMT. 

PT=!_ES 
SMC listing is printed. If nothing else is specified (FMT or Pl'=NO), this is 
the default. 

Keyword Parameter MLIB 

MLIB=NO 
Prevents dumping of the $Y$SDF file. 

Keyword Parameter SPL 

where: 

SPL=PRINT~R 

Sends all spooled output to the printer. (This is the default.) 

SPL=TAPE 
Sends all spooled output to tape. If this is not specified, then output is 
printed. 

Keyword Parameter FDD 

FDD=NO 
Tums offprinting of the FDDO diskette. 

BUF=NO 
Tums offprinting of the dynamic buffer summary. 

BUF=!ES 

Tums on printing of the dynamic buffer summary. (This is the default.) 

Table 3-1 is a summary of the run statement keywords. 
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• Table 3-1. Run Statement Keyword 

Keyword 
Parameter Option Suboption Format 

DO ALL DO=AL 

SYSTEM DO=A(SYS) 

NONE DO=NO 

DUMP DO=DU 

NOS HARE DO=DU(NOS) 

NOBUFFER DO=DU(NOB) 

CACHE DO=DU(CACl 

SYSTEM DO=DU(SYS) 

SELECT DO=DU(SEL) 

• JOBS DO=JO 

NOS HARE DO=JO(NOS) 

NOBUFFER DO=JO(NOB) 

SELECT DO=JO(SEL) 

EDIT DO=ED 

MJNI DO=MI 

SAVE DO=SA 

RESTORE DO=RE 

v vsn V=vsn 

(vsn,A) V=(vsn[,AJ, [dev]) 

p did P=did 

• continued 
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Table 3-1. Run Statement Keywords (cont.) 

Keyword 
Parameter Option Suboption Format 

FILE $Y$DUMP1 FILE=SYSDUMP 

lblname FILE=lblname 

FMT F FMT=F 

c, FMT=C 

PT ~o PT=N 

.YES 1 PT=Y 

MLIB ~o MLIB=N 

SPL PRINTER1 SPL=PRINTER 

TAPE SPL=TAPE 

FDD ~o FDD=N 

BUF ~o BUF=N 

1 Default 

3.2.3. Supervisor-Initiated SYSDUMP 

The supervisor will automatically generate a system dump in either of two situations: 

• An error occurs within a user program. 

• An error occurs within the supervisor itself. 

These two situations are discussed in more detail in 3.2.4. 

SYSDUMP from User Program Errors 

3-18 

You can enable the supervisor to generate a SYSDUMP if it encounters a program 
error or the program executes either the DUMP or CANCEL macroinstruction. In this 
case, the main storage write phase and execution phases are called and executed 
automatically, one after the other. To accomplish this, the supervisor calls and 
executes the SYSDMP load module in your job region within the same step in which 
the program error occurred. 
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To enable a supervisor-initiated SYSDUMP you must: 

• Include a printer device assignment set with the LFD name PRNTR 

• Include /lb.OPTION SYSDUMP job control statement preceding the /lb.EXEC 
statement of the program for which the dump is to be taken 

If you want to enable the SYSDUMP option for more than one step, use the// OPTION 
GSYSDUMP job control statement. Inserting it in your control stream enables the 
SYSDUMP option for all steps following it right up to the end of the job. 

If you want to restart a job while OPTION SYSDUMP is still processing, use the 
II OPTION PSYSDUMP job control statement. This option immediately terminates 
the failing job and processes the OPTION PSYSDUMP under a cover name of 
JOBNAME#. 

If a program run with /lb.OPTION SYSDUMP fails, the supervisor will write a main 
storage image to $Y$DUMP, load the SYSDMP module for the execution phase, then 
display the following message: 

DUMP OPTION (All, NONE, DUMP, TRANSLATED, JOBS, RESTORE, SAVE) 

You may want to tell the system operator beforehand what SYSDUMP option to enter 
should a system dump be generated from your program. See Step 2 in 3.2.2 for an 
explanation of these options. 

SYSDUMP from System Errors 

Some system errors (errors occurring within the supervisor) may automatically 
initiate a SYSDUMP. The supervisor will attempt to write a main storage image to 
$Y$DUMP; if it succeeds, an SE15 message will be displayed on the system console, as 
in the following example: 

SE15 SYSTEM ERROR 20 IN TRANS # 33-SYSDUMP YRITTEN TO DISK 

The system will then schedule job SYSDMPxx to print the contents of$Y$DUMP. 
This example of message SE15 shows that a program check (error code 20) occurred in 
transient number 33. The SYSDUMP WRITTEN TO DISK message indicates that job 
SYSDMPxx has been scheduled. When you see the DUMP OPTION message, you 
should reply with the DUMP, MINI, or SAVE option, and send the resulting printout 
to your Unisys representative for analysis . 
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If the $Y$DUMP file is in use or locked when a system error occurs, a SE16 message 
will be displayed on the console showing the error and the current contents of the 
program status word (PSW) and registers. In this case, no main storage write will be 
performed. The system will, however, continue to run. 

3.2.4. SYSDUMP SAVE and RESTORE Options 

The end product of a SYSDUMP is the printed listing that shows the state of the 
operating system and user jobs at the time the system crashed. For analysis purposes 
you may wish to send a SYSDUMP listing to another site. The size and bulk of a 
printed listing, however, may make sending it a slow and expensive process. To help 
you avoid this problem, Unisys provides the SAVE and RESTORE options with 
SYSDUMP. You may use the SAVE option to copy the $Y$DUMP file to diskettes or a 
magnetic tape volume. With the RESTORE option you copy the data on that diskette 
or tape back onto the $Y$DUMP file. This means, for example, that at one site you 
can copy a $Y$DUMP file to a diskette (with SAVE), send only the diskette to another 
site, copy the diskette data to the $Y$DUMP file there (with RESTORE), and run 
SYSDUMPO to get the printed listing of the dump, all at reduced cost and in less 
time. 

You can use the SAVE and RESTORE options with single and multivolume tapes and 
diskettes; however, there are some requirements. 

• Tape 

Requires Consolidated Data Management (CDM) 

Requires 9-track tape 

• Diskette 

Requires Consolidated Data Management 

SAVE Option 

3-20 

To use the SAVE option you must first prep a diskette or magnetic tape using the 
canned job control stream SD$PREP. When you call SYSDUMPO and get the DUMP 
OPTION message, you key in SAVE. The system will reply with the following console 
message: 

ENTER DUMP DEVICE INFORMATION (DISKETTE, TAPE, NONE) 
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Key in the device you will use in saving the $Y$DUMP file, DISKETTE or TAPE, or 
key in NONE to terminate SAVE without saving the $Y$DUMP file. If you enter 
DISKETTE or TAPE, the system will then ask you to mount a prepped diskette or 
magnetic tape on an unused drive. When you have done so, the system will copy the 
$Y$DUMP file. After it finishes it will display: 

$Y$DUMP SAVED ON TO{ TAPE } 
DISKETTE 

The system will then display the DUMP OPTION message so that you may select 
another SYSDUMPO option or terminate SYSDUMPO altogether (with NONE). In 
other words, when you run SYSDUMPO with the SAVE option, you will be assigning a 
diskette/tape in addition to supplying a brief "problem description". 

You can send tapes containing saved dumps to the Customer Support Center for 
analysis. Please include the following on the label of the tape: 

• Whether or not the system that created the tape was generated for tape block 
numbering 

• Streaming or non-streaming type of the tape drive 

• Your company name 

• Applicable reference number 

UCF number (supplied by Unisys) 

Authorization number (supplied by Unisys) 

• Date 

• Number multivolume tapes giving the number of the tapes and the total number 
of tapes (for example: 1 of 3, 2 of 3, 3 of 3) 

• The dump name (please note on UCF form in comments area), for example, 
HENRCOOl 

Note: The SYSDUMP will print the SMC LIST and error log. Include these listings 
with the tape or tapes. 

RESTORE Option 

You use the RESTORE option much like the SAVE option. In response to the 
SYSDUMPO DUMP OPTION message you key in RESTORE. The system will reply 
with the following console message: 

ENTER DUMP DEVICE INFORMATION (DISKETTE, TAPE, NONE) 
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Key in the device type that contains the saved $Y$DUMP file, DISKETI'E or TAPE, or 
key in NONE to terminate RESTORE without restoring the $Y$DUMP file. If you 
enter DISKETI'E or TAPE, the system will then ask you to mount the magnetic tape 
or diskette. When you have done so, the system will copy the data to the $Y$DUMP 
on the SYSRES volume, destroying any data previously stored there. After it finishes, 
it will display: 

$Y$DUMP RESTORED FROM {TAPE } 

DISKETTE 

The system will then display the DUMP OPTION message so that you may select 
another SYSDUMPO option or terminate SYSDUMPO altogether (with NONE). You 
can now have the system print the SYSDUMP listing in any of its available formats. 

Note: When the SYSDUMP main storage write and execution phases take place in 
the same system, the main storage map will include a list of the CSECTs in 
main storage. If you run SYSDUMPO on a system other than the one whose 
main storage image is in the $Y$DUMP file, you will not get the CSECT 
listing. All other parts of the SYSDUMP listing, however, will be printed. 

Prepping a Diskette or Magnetic Tape for SAVE/RESTORE 

~22 

Before you can use a diskette or magnetic tape with the SAVE or RESTORE options, 
you must prep it using the canned job control stream SD$PREP. The control stream 
accepts a diskette or magnetic tape straight from the factory, formats it if necessary, 
and allocates a single-volume file called $Y$DMP, the file which the SAVE and 
RESTORE options use. 

Note: If you send a dump on tape to the Customer Support Center, make sure 
another tape is prepped and ready for future dumps. 

To call SD$PREP, key in: 

RV SD$PREP I I TYPE= {TAPE } I NUMBER= { 1 } I VOLUME= { 1 } Is IDES= { 1 } 
DISKETTE nn vv 2 

where: 

TYPE= {TAPE } 
DISKETTE 

Specifies the type of device to be prepped. 

NUMBER= { ~n} 

nn specifies 01 to 16 tape or diskette volumes. 
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VOLUME= { ~v } 

vv specifies the first volume to be prepped. 

SIDES= { !~} 

Specifies a 1- or 2-sided diskette. 

The system will ask you to mount the diskette or magnetic tape to be prepped. When 
you have done so, the system preps it. 

These are a few things to remember when using SD$PREP: 

1. Prepping a magnetic tape or diskette for SYSDUMPO destroys all data 
previously recorded on that medium. 

2. A diskette or magnetic tape prepped by SD$PREP cannot be used for other files 
or programs. To use a magnetic tape or diskette (for other files) that has already 
been prepped with SD$PREP, you must prep it again using the appropriate 
system service program described in the System Service Programs (SSP) 
Operating Guide (UP-8841). 

3. Tapes or diskettes prepped prior to Release 8 are no longer valid . 

3.3. Job Dump Routine (JOBDUMP) 
You use the job dump routines JOBDUMP and ABRDUMP to determine what caused 
your job to terminate abnormally. 

3.3.1. Full Job Dump (OPTION JOBDUMP) 

JOBDUMP provides a method for determining what caused the job to terminate 
abnormally. It prints out a listing of the state of the job region when the job crashed. 
JOBDUMP is made up of two parts: 

• A dump that translates the state of the job region into charts and text 

• A labeled hexadecimal/character main storage dump 
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To execute JOBDUMP, a// OPTION JOBDUMP job control statement is required and 
must precede the EXEC job control statement. The first statement invokes 
JOBDUMP if the job terminates abnormally or upon execution of a DUMP or 
CANCEL macroinstruction in the assembler program. 

There must also be a printer device assignment present in the control stream with a 
LFD file name of PRNTR. 

3.3.2. Abbreviated Job Dump (OPTION ABRDUMP) 

The abbreviated job dump provides you with a shortened listing of the full job dump to 
help you determine what caused the job to terminate abnormally. When ABRDUMP 
is called, only the area in the vicinity of the last instruction executed, along with the 
address and contents of the I/O buffers associated with the OPEN DTFs, is printed. 

To execute ABRDUMP, a// OPTION ABRDUMP job control statement is used in place 
of the// OPTION JOBDUMP job control statement. The abbreviated job dump is 
called similarly to the full job dump. 

3.4. EOJ Dump Routine 

• 

The EOJ dump routine is called by either the DUMP macro used in place of the EOJ • 
macro in your assembler program or by an abnormal termination of your job. In either 
case, the// OPTION DUMP job control statement must be present in your control 
stream. The EOJ is in hexadecimal format and is divided into four sections: problem 
program registers, job preamble, task control blocks (TCBs), and your program region. 
In addition, the dump also gives you the PSW at interrupt time, the error code that 
caused the abnormal termination, and the next TCB address. 

3.5. Supervisor Trace Analysis 
The supervisor trace facility is automatically included in any system dump, whether 
operator- or supervisor-initiated; you don't need to activate it. 

The module for the supervisor trace facility is SM$TRACE. 

3.5.1. How to Read a Supervisor Trace 

3-24 

1. Find the module heading SM$TRACE in the system dump printout. It should be 
located near the end of the resident supervisor portion of the dump. 

2. Find the word TRAC in the interpreted (edited) section on the right side of the 
system dump printout. 
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3. Now find the equivalent of TRAC in the hexadecimal portion of the printout. 
This hex value marks the beginning of the trace table where the supervisor 
activities are logged. 

Note that the entry for each supervisor activity consists of four hexadecimal 
words. The supervisor trace table can contain up to 400 entries and will wrap 
(overwrite the beginning of the table) when the end of the table is reached, so that 
only the 400 most current entries are listed. 

4. Find the word following the hex equivalent of TRAC. This word contains the 
address of the next available entry in the table (i.e., where the next entry will be 
logged). 

5. Look for this address in the hex portion of the printout. Note the entry in front of 
this address. This entry is the last (most current) one logged; it is the logical end 
of the supervisor trace table. 

Table 3-2 describes the supervisor area trace table entry formats. Note that word 1 
for each entry appears in the interpreted portion at the right of the dump printout. 

Table 3-2 also provides the interpretations of the hex values of words 2, 3, and 4 for 
each supervisor area. Note that all zeros indicate that there are no values (no entries 
to be made) for that word. In some cases, words 2 and 3 are combined to provide one 
value . 
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• Table 3-2. Supervisor Area Trace Table Entry Formats 

Supervisor Word 1 Word 2 Word 3 Word 4 
Area 

Timer Tl 00000000 00000000 Interval 
timer 
register 

Machine MC Machine check old Interval 
check program status timer 

word (PSW) register 

Program PC Program check old Interval 
check PSW timer 

register 

Transient TO Transient Overlay Interval 
overlay area transient timer 

address id register 

Task switch TS 00000000 TCB Interval 
address of timer 
new task register • SVC call sv Interval 

SVC old PSW timer 
register 

Transient TR Transient Transient Interval 
release area id timer 

address register 

Shared SC TCB address Name of Interval 
code call of task shared code timer 

using shared module being register 
code called 

Shared SR TCB address Name of Interval 
code release of task shared code timer 

using shared module being register 
code exited 

• 
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Section 4 
Sample Dump Analyses 

4.1. General 
In the preceding sections, you got a general overview of OS/3 dumps and of how OS/3 
interacts with user programs. In this section, you will see examples of dump analyses 
applied to actual user programs by using the ideas already presented. A number of 
programs are shown here that have failed while being executed. Although all have 
been compiled or assembled correctly, errors have nonetheless remained. It is in 
uncovering these errors that dump analysis is a useful tool. 

Three programs are presented in this section, each written in a language supported by 
OS/3: 

• BALOBJ, a program that reads data from cards, adds the data, and outputs the 
result to a printer, is written in Basic Assembler Language (BAL). 

• COBOBJ, a program that performs the same functions as BALOBJ, is written in 
COBOL. 

• RPGOBJ, a program that performs the same functions as BALOBJ, is written in 
RPG II. 

In these examples, you will be working with different types of dumps, as well as with 
other diagnostic tools supplied with the individual language processors. Each 
example takes the following form: 

• An outline of the program and the circumstances under which it failed 

• A list of the dumps and other materials used in the analysis 

• A brief outline of the particular type of dump used or of an analysis technique 

• A step-by-step dump analysis narrative 

• An edited copy of the output listings used in the analysis 
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The dump analysis itself will consist of two parts; the narrative and the listings. Most 
important among these listings is the dump itself, but compiler/assembler listings and 
other materials are also included where needed. 

In a typical dump analysis, you will move forward and backward within and often 
outside the dump. With analysis, you are trying to uncover the logical (and not 
necessarily the physical) sequence of events leading up to a program failure. 

To help you find your way through the following analyses, they are broken down into 
logical steps numbered CD , ® , @ , etc. With each step, a relevant portion of the 
listings is reproduced within which an identically numbered pointer indicates the data 
used in that step. All the pointers reappear in the listings themselves, together with 
an index indicating where each pointer is. 

As an example, we show two excerpts from a dump analysis, one taken from the 
narrative and the other from the output listings. 

Dump Analysis Narrative 

"or1aJ-ononuoon oooonooo oooouooo nooooooo 365 -001190 

-001180 

C001Et-FIFOF3•0 •OFl~OF2 ·~•OC5C9 05CJCS05 £36B•uCl CS06D9t7 cs•o•o•c •O•O•~•n •1nJ 3~1 VINCENT. &EOR&E -ODllDO 

At location 18AD ®we see that the three bytes operated on by the PACK 
instruction ... 

Dump Analysis Output Listing 

O~OOEU-DOOOlAlP 'oouoaro ~llOO"UO noooo121 00~0~&98 ~2L018DD ~0000~28 0021•9JO ········"························-OOllDD 

ooc1~a-s2uaw•o• oc21ooou o~uo1a11 3onooooo ooo~oooo ~nc~o~oo ~~~oou"o ~~21o•or •·•••••••••••••••••••••••••••••··-0011ro 

o~c120-uno0Moon ouoooono uroouo~o 00000000 00001J6B JOLOooao oo"coono u~oo11sc •••.••••••••••••••••••••••••••••·•-001a10 

roc160-r12ooou~ 00000000 oouo0698 01~0192u 00000021 0"2c•aer ~c•a-un• 002BLCO g ••••••••••••••••••••••••• ••••• -001aso 

J001sa-01001~ra noouooou ~ooooouo oooooooij 

~or u J-ooo"uoon oooonooo o,ooouooo nooo!!ooo 

C001Et-FIFOF3•0 •OFJFOF2 ·~•OC5C9 05CJC§0~ 

4-2 

00000000 ooonoooo ~2fJF2•0 r 6FS•O •··•••••••••••••••••••··~!2. s -0011•0 

•o•o•u•O -o•n•O•D •o•o•u•o •D•n•O-~ • •ELL[Y, TOR -001110 

El6B•utl CSD6D9C7 cs•o•o-c -o-o•~•n •1n3 lLl VINCENT. 6EOR6E 11 -001100 
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Dump Analyses 

These analyses assume that you have a knowledge of machine language, especially 
main storage addressing. If you need to learn about how machine instructions in 
general are executed, refer to the appropriate processor programmer reference. To 
learn what an individual machine instruction does, refer to the Hardware and 
Software Programming Quick-Reference Guide (UP-8868). 

BAL Dump Analysis 
In this subsection, we will analyze an EOJ dump generated from a BAL program 
called BALO BJ. We will use some of the TCB fields discussed earlier to help uncover 
the error causing the dump. 

Program BALO BJ, run as part of a job named BALJOB, reads numeric data from an 
input card, adds the numbers, and outputs them to a printer together with a copy of a 
character string punched on the input card. The program as written is assembled 
without any errors, but when we run it, it fails, generating an error code of 20 - a 
program exception. Anticipating the possibility of such an error, we have put an 
II OPTION DUMP card in the JCL runstream immediately preceding the EXEC 
instruction that loads and runs BALOBJ. The program exception causes the 
operating system to dump the job area containing BALOBJ; because the EOJ dump 
goes directly to the user's log file, there is no need to assign a printer exclusively to the 
dump . 

4.2.1. Materials Used 

The materials we will use in the analysis are contained in 4.2.4. They include the 
following as shown in Figure 4-2: 

• The BAL source code for BALOBJ 

• The linkage editor allocation map 

• The EOJ dump, edited for clarity 

4.2.2. Outline of EOJ Dump 

We will use the step-pointer system outlined in 4.1 to help guide our way around the 
output listings shown in 4.2.4. An important part of using this system is knowing how 
the EOJ dump is organized. You should compare the examples and chart presented 
here with the actual dump shown in 4.2.4 . 
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A portion of a typical EOJ dump looks like this: 

JOB-RELATIVE ABSOLUTE 
ADDRESSES ADDRESSES 

rn••• -114DDJD5 DZCSCUJ roraozoo OODDDOlB f'FHFJCI '1Q!JQOC1D FffFf9F& !!CEO•OllO 01858ft 

,,,, .. DDDZM£0 !IDllDODOO OOODODOD !lDOD02•D CUllD0001 OBEOOHIO 00018600 '17noncn 01B5U 

FfFFCI 01UOOOD 00000000 00000000 HFD!lOOa 12rraaro 00010•0 rou•aro noni.saro D1B5C8 

FfFFEI FDD•O?FF 9500f021 01oro22 OA5•5aFD FD2&!l'1FF DOF'EUSJ 018~[8 

...... " 11£1109 

..., .. ~~ ... -00-fllf'J 122-nooo nooooooo oooonooo OODODO!lO oooorooo 11onurooo 0181>00 

000020 1•010•• OIOFQJO 50001051 5100105• 90ECDOOC SUE ODO JU •UDF•DE •IBLF•9E OIB1>2r. 

0000-0 920010JZ 91•010'6 OIOF05• 92131038 961121032 071'89102 10'60718 95201011 01B«>•r 

LOCATION 
000000 

As you can see, each line of the dump contains 32 bytes of data. The location of that 
data is given by the two addresses flanking each line. Both addresses always refer to 
the hexadecimal location of the first byte in the line but differ in their addressing: the 
right-hand address is the address of the location relative to the entire system, while 
the left-hand address is relative to the program region. Since the job prologue comes 
before the program region, its left-hand addresses are given as negative (twos 
complement) values. 

The characteristics of the EOJ dump are summarized in Figure 4-1. 
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LEFT 
MARGIN 
ADDRESSES 

(-40 16 ) FFFFCO 
(-2016 ) FFFFEO 

000000 
000020 

CONTENTS 

RESIDENT SUPERVISOR 

• 

(OTHER JOBS) 

PREAMBLE 

TCBs 

PROLOGUE 
TABLES 

PROGRAM 
REGION 

RIGHT 
MARGIN 
ADDRESSES 
000000 
000020 

PROLOGUE 

LOAD 
MODULE 
AND 

I NUS ED 
MAIN STORAGE 

Figure 4-1. EOJ Dump Organization 

Dump Analyses 

MAIN STORAGE 
SHOWN IN 
EOJ DUMP 

As Figure 4-1 shows, the EOJ dump presents the entire job region, broken up into a 
number of blocks: the preamble, each TCB, other prologue tables, and the program 
region. To read and analyze an EOJ dump, you will need to know about the structure 
of the TCB, discussed earlier in this manual. As we go through the following analysis 
you may want to review 2.2 for the structure of the TCB . 
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4.2.3. 

4-6 

Not shown in Figure 4-1 are several other items that are present at the beginning of 
the EOJ dump: 

• Job name 

• System version 

• PSW at the time the program failed 

• Error code 

• Address of the TCB that was active when the program failed 

• Contents of problem registers 0 through 15 when the program failed 

Analysis 

To determine what caused program BALOBJ to fail, we proceed as follows: 

l ..... DllOl•A ,.... Clllf : 00000020 YCI &DOR : 

200118011 000011101) OliOOf' 221 ODOUA'IO 

00000000 10001'91 ll~'JOllOOO 110000000 "11000000 nooo'looo OU8211 

FFf5'l0 00000000 00000000 00000000 00000000 0~0000110 00000000 •IJOCllt92 noncoorio OUB•ll 

FFf560 00000000 !JOOOOOOO 00000000 00000000 ocoooooo !100000110 00'100000 non1Jnono DUB•" 

fffSIO 00000000 OAS•002D 6CODOOOO C01H006 IDOOlUA OQOOOOOil 018•2100 OCll!!Ono OIABIO 

fff5AD Dllf'l06CI ODOODOOD DDOODODO 00000000 1'0000000 00000000 l'OOOOOOO nonooooo DUBAii 

fff5CO 00000000 110000000 01 aacn 

We begin by looking for the instruction that directly caused the failure of the program. 
The TCB at location 1AB0016 is the primary TCB for the job; therefore, its PSW save 
area (offset 2016-2716) CD holds the PSW at the time of the error. 
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Let's look more closely at the task PSW. Using the PSW illustration in 2.1.1, we can 
extract the following information: 

·~~ 
BINARY INSTRUCTION 
1000 ADDRESS 

~INSTRUCTION LENGTH CODE INTERRUPT 
CODE 
(SPECIFICATION 
EXCEPTION) 

=2 HALF-WORDS 
=4 BYTES 

From this PSW, we can determine where the error occurred and what caused it. We 
find the error location by remembering that all interrupt handlers store the address of 
the next instruction to be processed in bits 48-63 of the PSW. The length of the 
instruction being processed at interrupt time is stored in bits 32-33. From this 
information, we can find the address of the instruction causing the interrupt: 

14BA 
__ 4 
14B6 

PSW instruction address 
ILC (= 2 halfwords) 
Address of instruction causing interrupt 

As to what caused the interrupt, we can determine that from bits 24-31, the interrupt 
code. In our case, the code is 06, which, according to Table A-1, is a specification 
exception involving the improper use of the instruction at 14B6. 

........ fltHS &DOii fUI TYPE ESID lllll ORli HIADDR LEll&TH OllJ OR& 
... l .. fl AUTO-lllCLUOED ELEllEllTS -

- "91091117 21.11 - l&l I CT 
IALOllJCT Dl llUOOlOO OOOOU.9F oonoozno 

l l 0 [j 

'CDflLCC Dl 000015-2 ~ODiJODB2 
CDfJL[[ Dl OOD015U noOOl'Oll8 
PRflLC Dl 0000158u !!OOOllilFO 
NfllEC 01 00001582 00000122 
PRflLEE Dl !10001588 nooon12e 

To use the information we have so far, we will need to find the instruction that caused 
BALO BJ to fail. Keep in mind that a load module like the one loaded and run in this 
job can comprise one or more object modules like BALO BJ, bound together by the 
linkage editor. We can use the linkage editor allocation map to determine in what 
portion of the load module our failing instruction lies . 
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Pointer® indicates an entry on the allocation map. Three items of the entry are of 
interest to us: the label BALOBJ, the LNKORG address 1490, and the HIADDR 
address 168F. The LNKORG and HIADDR addresses define the boundaries of the 
object module named BALO BJ and we see that address 14B6, indicated by CD , lies 
within BALO BJ. The exact location of the address can be determined as follows: 

14B6 
-1490 

26 

Address of failing instruction in load module 
LNKORG address (first address of BALO BJ) 
Offset of failing instruction within BALOBJ 

I 17• 
DOifi) I II• 
DOif' I 19• 

RWl PRllUFF,C' ' CLEIR OUlPUT BUFFER, 
RWC PRBUFF•lt391,PRBUFF 
•El CDFJL£,CDBUFF R£An tNPUl RECORD, 
DC tYtOJ SEl lll6NMCNT 
l 1,: I D l LOID RIS, flllNIME l~DRESS 
l .,: U LOID R~s, WORKIR[I ADDRESS 

oon11 1 20• MWI '9111,l'ID' SEl FUNCTION CODE 

6ETOD23D 
GETD0260 
6ET00850 
&ElDIOIO 

We now know that the failing instruction we seek does lie within our BAL program, 
rather than within one of the other object modules making up our load module. We 
tum to the assembler listing for program BALO BJ and look at offset 26 16 @,the 
instruction location calculated in®. We find there that our failing instruction is one 
that LOADs register 1 from a storage location determined by base register 12 CC 16) 

and offset 1F016. Looking at Table A-1 for possible causes of our error, we see that the 
most likely explanation is that the LOAD does not refer to a proper boundary. LOAD 
instructions can operate only on data residing on full-word boundaries; might the 
main storage location given by CID not satisfy this requirement? To see, we go to @ , 
located at the beginning of the EOJ dump . 

.. .Utt PM•M HIS 
IHS D-1 OOODODOG IDDDl•H DDODDDOO 

•ts 1-f DDOGDDOD DUOOOllllD 00000000 

ooooDDDD oooonDOD 

oooDDDOD nDoonono 
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DDDODO DSCD 
DD DODO 
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To find the storage location referred to by the LOAD instruction in @ , we must first 
find what is in base register 12 @ . Ignoring the high-order byte, which plays no part 
in address formation, we see that register 12 contains the value 1492. Once again, the 
instruction in @ is: 

5810 ClFO 

The storage location is determined as follows: 

1492 
+ lFO 
1682 

Register 12 contents 
Displacement 
Referenced main storage location 

Location 1682 does not lie on a full-word boundary; therefore, any LOAD instruction 
referencing it will generate a program exception like the one that has occurred in this 
program. 

One question remains: why does the main storage location fail to lie on a full-word 
boundary? As @ shows, the location is represented by an address constant (for 
CDFILE) and address constants are assembled on full-word boundaries. For more 
clues, we will have to look backwards in the program to see what events could have 
disrupted it . 

OPE• nus. 
DDDODZ D1DD 
DDDGM UIO COID 
DODODI ra 

A 
DDDID A 

A 

5• ,. 
1• 

L•' •·••111•31 
1•Fo• 
ALJICDFJLEt ... .,. 

DP£DDUD 
DPUDSOD 
DPEDOSID 
DPE006DD 
DPEOOSSO 
DPEDD6DD 
DPEODIOO 

DDD009 DDODID 
DDDDDC Ill 
OD DDllD DDODFO 
DDDOlD OAH 
OOOOlZ 92'0 Cl9' 11019• 
DDDOl6 DZZ6 Cl95 Cl9• 00195 0019' 
DDDOIC •z•o CllC DDIBC 
ODDOZD 0226 CllO CIBC 00180 DDIBC 

A I• 

• •• 
A ID• 
a II• 

IZ LOOP 
u 
•• 

ALJIPRFJLCI 
JI ISSUE SVC 
CDIUFF,C' ' CLEAR IMPUT 8Uff[llo 
CDIUFF•1139t,CD8UFF 
PRllllFF,C' ' CLEAR OU1PU1 BUFFER • 
PRBUFF•lll9t.PRBUFF 
CDFILr.coeurr REAll INPUT RECORD. 
CT1n1 srt ALI5•MC•T 
I_.: I D ILEt LOAD RU• FlLlNAME ADDRESS 

5CT002JO 
GCTDD26D 

Looking at @again, we see that the displacement 1F016 is evenly divisible by 4. For 
a full-word location, the value contained in register 12 must also be evenly divisible by 
4. As @shows us, however, the register 12 value of 1492 is not. So we look at 
previous instructions affecting register 12 and find at@ a BALR instruction and a 
USING directive . 

UP-9980 Rev. 1 4-9 



Dump Analyses 

The USING directive marks the location of symbol BALO BJ as the base address for 
this assembly and names register 12 as the base register. Since BALOBJ occupies 
location 00 (1490 when linked into the load module), all references to main storage use 
register 12, presuming it has a value of 0. However, the previous instruction at @ , 
BALR 12,0 effectively loads a value of2 (in fact, a load module-relative address of 
1492) into register 12. Since the BALR instruction takes effect only at execution time, 
it introduces a 2-byte address offset that was never taken into account by the 
assembler. This unexpected offset causes the LOAD instruction in @ to try to access a 
main storage location that is not on a full-word boundary. The result is the 
specification exception that caused BALOBJ to fail. 

The solution to the problem is to rearrange or rewrite those introductory BAL 
statements in @ . One correct sequence is: 

BALOBJ START 0 
BALR 12,0 
USING *I 12 

• 

We should note that the statements at® and @were assembled without error. It 
was only after they were executed that a problem emerged. We should also note by • 
looking at Figure 4-2 that the steps we take to analyze BALO BJ follow a logical, not a 
physical, sequence - step @lies above@ , for example. It is the time sequence that 
we are most concerned with, and the EOJ dump can be helpful to us in that respect. 

4.2.4. Dump Analysis Materials 

4-10 

The edited printout from job BALJOB, including the assembler listing for program 
BALOBJ, the link edit, and the EOJ dump are contained in Figure 4-2. All the 
pointers referred to in 4.2.3 are shown in the list below in numerical order, each 
pointer referring to the part of Figure 4-2 on which it appears. Use this list to assist 
you in looking for these pointers. 

CD part 1 

® part7 

@ part5 

© partl 

@ part5 
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c 
7J PISE I 
<.O 
<.O 
Co 
0 toe. OBJECT CODE ADDRl ADDRZ LYNE SOURCE STATE"ENT OS/l A5" 19/0919? 
;;>;) 000000 I BALOBJ START ro 
:c:: 000000 OSCO z 

~ ...... OOODOD 3 

• 
6 

c l ;irilr l lE OPEN FllES • 
000002 0700 A 5• CNOP L•' •coo1111 
00000- •510 COlO ODO 10 A ,. BAl i.•·•••31 Of'lOllOQ 
000008 FO A 7• DC x•Fo• •£ODSH 
000009 Oll008:'.l A 8• DC Al31COFIUI •E:OIJ.00 
OOllOOC 80 A 9• DC x•s"• •£ODSIO 
000000 DOllOFO A 10• oc R31PRFilfl •roo.oa 
000010 DAU. A 11• SVC 38 ISSUE SVC OPE:OIJllJO 
000012 92•0 C19' f'IOJ9• IZ LOOP "Vl COBUFF ,c• ' CL[AR INPUT BUFFER. 
000016 0226 C195 Cl9• 00195 0019' 13 "vc CDBUFF•l1391•CDBUFF 
OOODIC 92•0 ClBC DDlBC n "YI PRBUFF,C 0 ' CLEAR OUTPUT BUFFER. 
OOOOZO 0226 ClBD ClBC 00180 15 "vc PRBUFF•llJ91 0 PR8UFF 

GET CDFilE.COBUFF RfAO INPUT RECORD. 
000026 DC (TIOI SET ALJGN"ENT 6ET002JO 
OOOD26 !>810 ClFO L l.=AICDFILEI LOAD Rll• FlLENA"E ADDRESS &[100260 
ll0002A !>8~0 ClF' L ·= u LOAD Rns. WORKAREA ADDRESS 6ET00150 
00002[ 9210 1031 001131 A "Vl •9111 01'10' SET' FUNCTJON CODE 6ETD1010 
ll00032 58FO 103• 000 3- A L 1s.521.11 LOAD ADDR OF co""ON J/O 6ET01010 
000036 05EF A 22• bALR 1•.I!> LINK TO co""ON GETDlOJD 
OOOD38 F222 CIE' Cl9• ODIE• 0019• 23 PACK PAOD1131 0 ADD1131 CONVERT lST NU" TO PACKED 0£Co 
00003[ f222 C1E7 Cl99 ODIE7 00199 2• PACK PA002131.A002131 CONVERT 2110 NU" TO PACKED ore. 
DD00'' FA22 C1E7 CIE• ODIE7 ODIE• 25 AP PA002131 0 PA001131 ADD NUllBE RS, 
OODO•A F332 ClBC CIE7 OOIBC OOIE7 26 UNPK su""1.PA002131 CONVERT SUI! TO EBCDIC. 
llODOSO 96FO ClBF '.!JIBF 27 OJ SU"•3,X°Fr• "AKE LOW-ORDER DIGIT PRJNTAllLEo 
00005• 0210 C1C3 Cl9£ OOIC3 0019E 28 "vc NA"EOUTl301,NA"EIN "OV[ CHARACTER STRIN6 TO OUTPUl 

Z9 PUT PRFILE.PRBUFF WRITE OUTPUT RECORD 
OOODSA • 30• DC lTIC'I SET ALIGN"ENT 6ETDD23iJ 
DOCOSA !181~ ClFB C'OJF8 A 31• L 1.=AIPRFILEI LOAD RI•• FILENA"E ADDRESS 6ETD026D 
OODDSE !>BOO CIFC OuJFC A 32• L ~.=AIPRBUFFI LOAD R"•• WORKAREA ADDRESS &ETOIJISQ 
000062 9220 1D31 :10031 l 33• "YI •9111,K 0 20° SET FUNCTION CODE &ETIUOID 
DOOD66 58FO 103• [10!'13 ... 3'• l 15,521.11 LOAD lODR OF co""ON J/O &ETDlDZO 
001l06A 05Ef A 35• BAlR 1'•15 LINK TO CO""ON IETOlOJQ 
00006C •7FO COl2 !JOO 12 36 6 LOOP LOOP BACll, 

37 • 
38 ENC1PROC CLOSE CDFILE,PRFllE END-OF-PR06RAN HOUSEKEEPIR&o 

CDOD7D • 39•£NDPROC DC OYl"I OPEOOlOQ 
ODOD70 5810 ClFO OulFO A •C'• L l•=llCOfllEI LOAD Rll• FJLENA"E ADDRESS Ol"[OltJZD 
DOOD7' 0127 A •I• SVC 39 ISSUE SVC IHOIJll 
001!076 5810 ClF8 OOIF8 A •2• L 1.=AIPRFILEI LOAD RI•• FJLENARE ADDRESS IHDlnO 
000071 DA27 A • 3• SVC 39 ISSUE SVC IHOlrJO 

'" COJ 
00007C A •S• OS CH [ ...... 
00007C DAU A •6• :.vc 26 U.IOl97D 

•1 • 
•B CDFilE DTFCO BLKSilE=-o.roFAOOR=ENDPROC.ERROR:[ROPROC.IOAREAl=C .. llFFel I~ RECSilE=-n.saYARE•=SAYE 

3 
"C 

Figure 4-2. BAL Dump Analysis Listing (Part 5 of 7) 15' 
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c 
;::; 
l.O 
l.O 
(;X) 
0 
:;u 
(!) 

~ 

• 

•nae SYSTElt OS/l Lllllll&E EDITOR 
DATE- Jt/Ot/DJ TillC- 21.12 

COITROL STREAlt ENCOUltTCRCO AND PROCESSED AS FOLLOWS-

/I 
LOADlt BALOAD 

IALOIJCT•RUN LIIE ltODULE• 
DPICOllO •AUTO-IICLUDCD• 
DR ICOlt I •AUTO-IllCLUDCD• 

SYllllOLo TYPE. PHASE. ADDRESS. 

BALOBJCT CSE CT ROOT DOOOl"90 
CDFILCC ENTRY ROOT 00001s• 2 
DPSCOltl ENTRY ROOT 00000000 
DPSC01t• ENTRY ROOT l)OOOOODO 
DPSC01t7 ENTRY ROOT oooonooo 
ORSCOllJS ENTRY ROOT noDoD•Ee 
DRSCOlf 6 ENTRY ROOT DODOO•£ 8 
•ESALP ENTRY ABS 00001690 
PR FILE ENTRY ROOT 00001510 

LOAD ltOOUL E -

PlfAS[ NAii£ TRAllS ADDA FlA6 
BALOADDD NODE - ROOT 

•DEFINITIONS DICTIONARY• 

SYltBOLo TYPlo PHASE. ADDRESS. 

COIJOO.I CS[CT ROOT Ou!lOOU8 
CDFILH ENTRY ROOT OOOOIS•B 
OPSCOltl ENTRY ROOT OOOODOOO 
OPSC01t'5 ENTRY ROOT 00000000 
ORICOltl [NTRY ROOT 00000.Cll 
DRSCOM2 ENTRY ROOT ooooo•ra 
ORSCOM7 ENTRY ROOT OOOOO'IE8 
USR[S ENTRY ABS 'JOOOl690 
PRf'llEC ENTRY ROOT !lu0015B2 

•• ALLOCATION MAP ** 
BALOAO SIZE - 0000169C 

LABEL TYPE ESIO Lllll ORG 
00000000 

••• START Of AUTO-INCLUDED ELEMENTS -
- Ol/Ol/78 l7.21 - PRIJO[ OB.I 

PRIJOE CSE CT 01 'lODOOOOO 
DPICd'll7 fllTRT 01 ~0000000 

OPICOllO ENTRY 111 ao'lOOODO 
OPICOltl ENTRY 01 00000000 
DPKOM6 FllTRY 01 ooDoooDr. 
OPSCOMZ EllTRY DI OUDODOOO 
DPSCOllS ENTRY Dl OOOOOODO 
OPICOll• EllTRY 01 "000DOOO 
DPSC01t3 ENTRY Dl f'D!lODtlDO 

- 77/D9/29 12.36 - COSIO.I OB.I 
COSIOO.I CSE CT 01 DDOOO•E8 
DRICOlllS EllTRY 01 00000•£8 
DRSCO"l ENTRY 01 oonooue 
DRICDll2 [llTRY 01 00000•£8 
ORIC0113 ENTRY 01 OOOOO•EB 
ORSC0116 ENTRY 01 oonoo•ca 
DRICOllJ EllTRY DI oooooue 
ORSCO"I ENTRY Dl ".!ODDO•EB 
ORIC0"12 ENTRY DI DODDD•EB 

SYMBOLo 

CDFILE 
DPICOM'.J 
OPSCOM3 
OPICOM6 
0RSCOMl2 
ORICOMJ 
ORICOMll 
PRI JOE 
PRF ILEE 

HTAOOR 
COOOl611F 

OOl'OO•E l 

OOl'OHl!F 

Figure 4-2. BAL Dump Analysis Listing (Part 6 of 7) 
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VERJID•DJ 

TYPE. PHASE. ADDRESS. 

fNTRY ROOT ODDO I SID 
fNTRY ROOT OOC!0'10'1D 
FNTRY ROOT 'lOOO'lOO(J 
ENTRY ROOT 001'00000 
fNTRY ROOT nooan .. Ee 
ENTRY ROOT OOl'OD•E@ 
ENTRY ROOT OO'lOn•Ell 
csEc T ROOT oooorionc 
fNTRY llOOT .,0001588 

LE116TH OllJ ORG 
nortOl690 

'10000•£'1 1'!000000(1 
oonooooo 
'JODOOOOO 
oooooono 
oononono 
oononono 
oonooono 
noooooDo 
oonooa110 

.,ononr11 nooooooo 
00000000 
OOOOllODD 
DOOODOllG 
OOODllODll 
Dooonoo11 
DOOOOOOD 
oooonone 
OOOODOllD 

• 

c 
c 
3 

"O 

~ 
DJ 
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Cl> 
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PHASl NA"[ TRANS ADDA FLAG LABEL 
••• END OF AUTO-INCLUDED ELE"ENTS -

- 79/09/07 21.11 -

oncOH90 

8 - BLK DATA CSECT D - AUTO-DlLETEO 
L - DEFERRED LENGTH " - "ULTIPLY DEFINED 
S - SHARED lTE" U - UNDEFINED REF 
•ANY OTHER CODES REPRESENT PROCESS ERRORS• 

ll~K COIT OF •eALOAp• CO"PLETED 
DATE- 79/09/07 Tl"E- 21.12 
ERRORS ENCOUNTERED- OO!JO UPSl- x•rL• 

TYPE 

ENTRY 
ENTRY 
ENTRY 

• 
ESID 

n1 
!'1 
!'l 
01 
!'l 
01 
!ll 

FLAli CODES -
E - EXCLl.JSIYC •A• 'REF 
N - NOT INCLUDED 
V - VCON ll£" 

LNll ORli HUDOll 

'lU001•9L !'ODOU.8F 
'lOt"Ol!>lL 
!'00015•2 
000015•8 
CIO!JOISPL 
'1U0015B2 
rono1 ssa 

G - GENERATfD [XtRN 
P - PROMOTED COMMON 

Figure 4-2. BAL Dump Analysis Listing (Part 7 of 7) 
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R - SHARED REC PRODUCED 
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Dump Analyses 

4.3. COBOL Dump Analysis 
In this subsection, we analyze a JOBDUMP generated from a COBOL program called 
COBO BJ. This program acts much like the BALO BJ program in 4.2: it reads two 
numbers off a punched card, adds them, and outputs the sum to the printer. In our 
situation, the program aborts after reading the third data card in the deck. We have 
inserted an// OPTION JOBDUMP card immediately pr{'<;:eding the EXEC instruction 
for COBOBJ. We have also, as required, routed the JOBDUMP output to a separate 
printer file with an LFD of PRNTR, thus causing the JOBDUMP to appear after the 
entire user log has been output. 

4.3.1. Materials Used 

The materials we will use in this analysis are contained in 4.3.4. They are as shown in 
Figure 4-4: 

• The COBOL source code for COBOBJ 

• The COBOL object map produced by the COBOL compiler in response to the 
LST=O parameter 

• The linkage editor allocation map 

• The edited JOBDUMP 

4.3.2. Outline of JOBDUMP 

4-18 

As before, we will use the step-pointer method to find our way through our dump 
analysis. Before we begin analysis, you should look at the portion of the JOBDUMP 
shown in Figure 4-4. As you can see, these pages interpret the raw dump and present 
pertinent information in the form of charts, tables, and other narrative. 

The remainder of the JOBDUMP shows the contents of the user job region in 
hexadecimal. Like the EOJ dump shown in 4.2, both margins contain the address of 
the first byte in each line. Unlike the EOJ dump, though, the JOBDUMP interprets 
dump data in EBCDIC in a column to the right of the data itself. Also, unlike the EOJ 
dump, the JOBDUMP uses different base addresses according to the following 
scheme, shown in Figure 4-3. 
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Dump Analyses 

As you can see, the simple EOJ dump division of a job into its prologue and its 
program region is extended in the JOBDUMP. Each table in the prologue has a 
header and its own self-relative addresses in its left margin. Likewise, each CSECT 
(control section) within the program region begins with a header and has its own set of 
self-relative addresses. (Certain spooling and related tables in the prologue keep their 
negative job-relative addresses in a manner like that of the EOJ dump.) 

LEFT 
MARGIN 
ADDRESSES 

000000 

RESIDENT SUPERVISOR 

(OTHER JOBS) 

000020 PREAMBLE 

JOBDUMP 

t 
000000 
000020 TCB 

t 

000000 
000020 

t 
000000 
000020 

l 
000000 
000020 

t 

OTHER 
JOB-RELATED 

TABLES 
• 

FIRST 
CSE CT 

SECOND 
CSE CT 

THIRD 
CSE CT 

• 
• 
• 

SAME ADDRESSES UNUSED 

RIGHT 
MARGIN 
ADDRESSES 
0 

20 

000000 
000020 

-i-
PROLOGUE 

LOAD 
MODULE 

--r-
UNUSED 

AS RIGHT MARGIN MAIN STORAGE 

_ _j ________ _ MAIN STORAGE 
_ _ _t__ 

Figure 4-3. JOBDUMP Organization 
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4.3.3. 

4-20 

The prologue/program region division of the EOJ dump is carried over to the right 
margin except that the JOBDUMP prologue contains absolute system addresses while 
the JOBDUMP program region has self-relative addresses extending down the entire 
region. Unused main storage within the job region (that main storage not contained 
within the program region) is addressed relative to the job in both margins. 

The JOBDUMP margin addresses will find much use in the upcoming analysis, so 
look at the JOBDUMP, Figure 4-4 (parts 6-14), to familiarize yourself with the 
JOBDUMP addressing scheme. 

JOBDUMP requires space on the first VTOC cylinder of SYSRUN to allocate files. 
Users should eliminate unused files on SYSRUN. 

Analysis 

To determine what caused the JOBDUMP we proceed as follows: 

·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· I I 
• l A S K C 0 • l R 0 L B L 0 C K • 
I I 

·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 
lASK CO•lROL BLOCK Al ADDRESS OlqllO 

lASK KEY : I 
O•LY lASK Al PRIORilY 8 
TCB FLA&S 

WAIT FOR TRA•SIENl 
WAIT FOR CANCEL IN PR06RlSS 
ORIGINAL PSW HAS BEEN SAWED 

PREANBLE ADDRESS : 01400~ 
TRANSIENT ID/SIC CODE : IC 

G)•• TASK PSW ••• 

PRO&RAN STATUS WORD : CDl60DDl OODOIA'4 
PR06RAN KEY ~ 1 , WHICH IS JOB COBJOB 
INlERRUPT CODE ~ 
CONDilION CODE : I 
INSTRUCTID• ADDRESS : ODll4' 
NONZERO INS TRUCTIOll LE~N,:,G:o:TH.,....,_16~8""YT:-:E""S..-.l 
OP[ R Al I 0 N: I!!] I II s TRUC.!'iT..r.::iON;;.;:,.:.;;.;rr.a,.,\-2"'"2 .... ,~ .. ,..,.,......,.,, "719 

We first look at the task PSW in the JOBDUMP narrative Cl) . There, all information 
contained in the PSW is extracted for you. Using this information we see that: 

• The interrupt code of 07 indicates a data exception (see Table A-1). 

• The failing instruction is add decimal (AP). 

UP-9980 Rev. 1 

• 

• 

• 



• 

• 

• 

Dump Analyses 

• The instruction address can be found by subtracting the AP instruction length 
from the address given in the PSW: 

1A44 
=--2 
1A3E 

PSW address 
Instruction length 
Failing instruction address 

As before, all addresses given are relative to the job base address. Since data 
exceptions are associated with operands in main storage, we should find the operands 
addressed by the AP instruction. 

R£6 D 
FffFFFf2 

REi I 
D07FFFH 

REG 1 
ODDD17U 

RE& 9 
OD7ffFfF 

@ 

RC& 3 
~OODDSU 

RE& B 
;)0002711 

RE& • 
11100055A 

RE& C 
•oD019Fll 

RE& 5 
li:i10D11U 

RE& D 
(1000199'1 

RE& t. 
Ol0011F"I 

RE6 E 
•OOOUlO 

RC& 7 
ll00tll9'9 

11[6 f 
•noou10 

The two operands of the AP instruction shown in CD are both of register-displacement 
type using register 10 (A16). ®points to the contents of register 10 at the time the 
exception occurred. From this we can find the two operand addresses: 

1718 

w 
1720 

Register 10 contents 
Operand 1 displacement 
Operand 1 address 

1718 
+ 18 
1730 

Register 10 contents 
Operand 2 displacement 
Operand 2 address 

P H A S [ • • • 

O•AOOJf( UOC01711 OOOU2718 ono019Er •• ~ •• 0 ••••• 0 •••• - •••••••••••••••• -001..-0 

noouoooo oouooouo 00000000 loo6~o•~• 96F~C59D 927&3002 t21a3ros •·•·••••••••••••••••••ov •• : ••• : •• -001110 

00001••l ~o~Ol9FI nooo11aa 0000~1aa • •••• v.K ••• v.K •••••• > ••• a •••••••• -0011Ja 

000060-~000112n 00001a2a ooo~o•oo ~o,oosoa oo~oo•c• uotno•c• "01Frrrr uooo1111 •·······••••••••••••"•·•u.• •••••• -0011so 

In @ we see the two AP operands at the addresses calculated in ® . Note that the AP 
instruction operates on three bytes beginning with each operand. In decimal 
instructions such as AP, the low-order half byte of each operand is treated as the sign 
for that operand. Operand 2, at 1 730, has a sign value of C, indicating a positive 
number. Operand 1, however, has an invalid sign value of 4. We can see now that this 
invalid sign caused a data exception when the AP instruction attempted to operate on 
it . 
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At this point, we have found the immediate cause of the error, an erroneous sign. We 
now attempt to find how the error occurred. 

PHASE llAllE TRANS ADOR FLAG LABEL TYPE £SID LNK ORL HIADDR UllGTH OPJ ORG 
COiBJERR CSE CT 01 ~oooo&n~ nonon121 norton128 riononJrL 
COiBJEPI ENTRY 01 ~OOQOC.H nonooon 
COiBJER2 ENTRY 01 'lDOu0C.8b nurtonuec. 
COiBJERl ENJRY DI nooo!lb98 rionol'J98 
COiBJER' ENTRY 01 ~OOOObAA no!IO'IOAA 

- D-/Z0/79 35.13 - CDIJOJ OBJ 
COS lODJ CSE CT 01 nooo0128 'IQOOlbEF nononrce nunon.i"O 
ORSCOllH ENTRY Dl 1'01)00128 nononuro 
DRSCOlll EllTRY 01 10000728 nLOO'IJno 

EllTRY 01 1'0000128 Ou'lO'IOl'll 
ENTRY 01 '.J000128 "U"U.,ll,,O 

DRSC0116 EllTRY 01 11 u000128 nunonJ"D 
DRSC0117 EllTRY 01 "0000128 "Jl'Onono 
ORSCOllB EllTRY 01 00000128 nunonuno 
QRSC01112 ENTRY Ill ~0~00128 00001'10'10 

~ ::::~:=~ 

••• EllD OF AUTO-INCLUDED El -

4-22 

- 79/'l9I06 oa.ss - r 
COBOBJl:'ll 1'12 OuOOll>f ll OO!IOIA"D OOOOQlAE ODDU!1unu 

ilnOOlC.f O 

Because the COBOL compiler generated all the instructions leading up to the error, 
we now go to the COBOL listing and linkage editor allocation map for program 
COBOBJ. We will have to look at the allocation map first because the COBOL object 
program we seek is only one among a number of object modules occupying load 
module COBLOD. We see from® that the AP instruction address of 1A3E lies 
between the LNKORG address of16FO and the HIADDR address of 1A9D, thus 
placing it inside the COBOBJOO CSECT. (This CSECT is also labeled in the 
JOBDUMP; see@.) We will need to know the displacement of the AP instruction 
within COBOBJOO and this can be done as follows: 

Instruction address from CD 
LNKORG address 

1A3E 
-16FO 

34E AP instruction displacement within COBOBJOO 

L.-& I llSE/DISPL IDDlll:SS 

DDD3JA 
DDn!I 

ogom 0 (j 
DDOl!>A 

COllTEllTS. Of llEllORY 

F2 22 A 011 5 LOO 
9- Ft A DIA 

CUI 
96 FD C. C:Dl 

OPERAllO ADDRESSES 

DD0031i 

OPCODE COllllENTS 

PACK 

PACK 

AP 
UllPll 
OJ 

ADD 
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Looking at address 34E @ on the COBOL object map, we can see the COBOL 
instruction that generated the AP. Under the heading OPERAND ADDRESSES are 
listed the addresses of the two AP operands. We can confirm this by finding their 
addresses relative to COBOBJ: 

LNKORG address LLNKORG address 16FO 
+ 30 
1720 

Operand 1 address from @ 
Operand 1 load module address 

16FO 
+ 40 
1730 

Operand 2 address from@ 
Operand 2 load module address 

Compare the two addresses to the addresses calculated in ® . 

Because operand 1 is the operand that contains the erroneous sign, we should look at 
instructions prior to the AP instruction that used operand 1 (see illustration above 
@). Using the OPERAND ADDRESS column, we find that a PACK instruction® 

used operand 1 as its destination field. We next look at the source operand. 

RE& 0 
FfFFFFF2 

RE& I 
007ff'fff 

RE& 1 
000017'8 

RE& 9 
D07FFFff' 

RE& Z 
OOOD117C 

RE& A 
00001111 

RE& 3 
~OD005t8 

RE& 8 
JOOOZ718 

RE& • 
8~000551 

RE& C 
•oOOl9FA ~000199" 

REG b 
01110181'8 

Rf6 E 
•OOOlalO 

REG 1 
1)00019-8 

REG F 
•noou10 

The source field, like the destination field, appears in displacement/base form and 
uses register 5. Looking at the register contents <J) , we can calculate the source field 
address as follows: 

(02)0018A8 
+ 5 

18AD 

Register 5 contents (leading byte ignored) 
Displacement 
Address of source field 

For a 4-byte address such as the one in register 5 above, only bits 8-31, the low-order 
three bytes, are actually used in addressing main storage. 

""'''""' '""""""" ,,,,,,., •t~•••I•························''' ,,, .,,,,,, 
-001880 

r.OOlEC-FIFOFl•n •OF3FOFZ ·~•OE5C9 05C3C5DS [3bB•"C1 C50609C7 cs•o•o•c •D•O•~·n •1~3 3L7 VINCENJ, GEORGE -001800 

At location 18AD@, we see that the three bytes operated on by the PACK instruction 
of® comprise two EBCDIC digits and a blank. The PACK instruction had treated 
the blank (X'40') as a signed digit by inverting its half bytes (X'40' becoming X'04') 
thus causing later difficulties by accidentally putting an invalid hexadecimal digit (4) 
in the sign . 

UP-9980 Rev. 1 4-23 



Dump Analyses 

We see by the interpreted data in the right half of the dump printout that these bytes 
formed part of a character string, very likely part of COBO BJ's data division. To 
check this we look next at the data division memory map output by the COBOL 
compiler. 

Dlll DIWISION MEMORY MIP 

Liii£ LE Vll DI TA Niii( REG DISP ADDR LENGTH TYPf 

s non~ .~ 

s rJDu l 
s !'003 2 
s rioo~ 3 

DDDJl 01 NAM[JN s ron1 3~ AIN 

Looking at the data division main storage map of the COBO BJ compilation listing®, 
we see that location 18AD lies within the input buffer CDBUFF and has the 
data-name ADD2. (Compare this address with the source field address in the PACK 
instruction calculated in <J) .) We see too that ADD2 is a 3-character unsigned 
numeric field that is offset within the buffer by five bytes. Let's see what ADD2 
contained a the time COBOBJ failed. 

®'.....__ AD\1 A~D2 

~0000000 onc~oooo rzF1rz,o F3F6FS-~ •····················~-001••0 
•o•o•~•o •o•n•n•c •u•o•u•o •D•n•o•~ • •£LUY, TOii CDBUFF -00100 

~oa1rt-FIFOF3•0 •OF3FOF2 ·~•OE5C9 DSCJCSDS -DDllDD 

4-24 

The interpreted data at 18AD @ shows that input numeral 365 incompletely 
overlaps data area ADD2, the leading digit falling outside of it altogether. By looking 
at the COBO BJ data division main storage map, it becomes apparent that the 
program exception was caused when the numeral to be input as ADD2, 365, was 
punched one column to the left of where it should have been. Repunching the card 
correctly will resolve this particular problem. In addition, you should include error 
handling routines in your program to prevent future recurrences. 
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Dump Analyses 

4.3.4. Dump Analysis Materials 

This subsection contains the edited printout from job COBADD, including the COBOL 
source program, compilation, and link edit for program COBO BJ. In addition, an 
edited JOBDUMP produced from the execution of JOBDUMP is shown here. All the 
pointers referred to in 4.3.3 are shown in numerical order, each pointer referring to 
the part of Figure 4-4 on which it appears. 

CD part 7 ® part3 

® parts ® parts 

® part 12 ® part 13 

® part5 ® part4 

® part3 @ part 13 
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C ... ILCD ., .. llAC OS/JE COIOL CO"PILEA VERSION 06oU0/09 OAT£ 79/09/06 TI"E no.s11.111 

II ... A. 11:coasRCllNCPUT 

II PARAN LST:1s.o ••• L.CJ 

SOURCE CREATION DATE 79/0S/lS TI"E 2Do30 

LINE "°• SEO. 

00001 
00002 
D0003 
000011 
DODOS 
!!0006 
OODD7 
00001 
00!!09 
noo10 
00!.'l I 
00012 
00!.'ll 
00'111 
00015 
00016 
!'10017 
DOnl8 
!.'0019 
"0"20 
1'0"21 
"0022' 
00'123 
00'1211 
noo2s 
"0'26 
!'0'127 
l'O'l28 
"0!'.129 
00!'.130 
00031 
00032 
OO'l33 
00!!311 
OO'J3S 
!JO!J36 
00037 
00!!31 
00039 
000110 
00041 
000112 
000113 
0001111 
000115 
000116 

SOURCE STATE"ENT 

IOENTIFlCATlON DIVISION, 
• THIS ~R06AA" ACCEPTS TWO 3-DIGIT NU"RERS 
• FRO" A CARO PECORD 0 ADDS THE"• ANO OUTPUTS 
• THE SU"• ALONG WITH CERTAIN IDENTIFYING 
• INFOR"ATION TAKEN FRO" THE CARO, TO 
• THE PAINTER. 

• 

• 

PROGRA"-IDo COBOBJo 
AUTHOR. SYSTE" PUBLICATIONS, 

ENVIRON"ENT DIVISION, 
CONFIGURATION SECTION. 
SOUACE-CO"PUTEP, UNIVAC-9L30o 
OBJECT-CO"PUTERo UNIVAC-9L30, 
INPUT-OUTPUT SECTION, 
FILE-CONTROL, 

SELECT COFILE ASSIGN TO CAPO-READER. 
SELECT PRFILE ASSIGN TO PRINTER, 

DATA DIVISION, 
FILE SECTION. 

• CDFILE IS THE INPUT FILE; CARO INPUT "UST 
• BE IN THE FOLLOWING FOP"AT: FIRST ~-DIGIT NU"EPAL, 2 bLANKS, 
• SECOND 3-DIGIT NU"ERAL, 2 BLANKS, CHARACTER 
• STRING UP TO 30 CHARACTERS LONG, 

FD CDFILE 
RECORD q0 CHARACTERS 
LABEL RECORDS AR£ O"JTTED, 

DI CDBUFF. 
02 ADDI PIC 913Jo 
02 FILLER PIC XXo 
02 A002 PIC 913lo 
02 FILLER PlC XX, 
02 NA"EIN PIC XIJOlo 

FD PRFlLE 
RECORD 110 CHARACTERS 
LABEL RECORDS ARE O"ITTED, 

01 PRBUff, 
02 SUN PIC 9t11Jo 
02 FILLER PIC Xlllo 
02 NANEOUT PIC XllOJ, 
02 FILLER PIC Xlllo 

PROCEDURE DIVISION, 
BE61NPA06o 

OPCM INPUT COFILE, 
DP[N OUTPUT PRFILEo 

l;OOPo 

Figure 4-4. COBOL Dump Analysis Listings (Part 1 of 14) 
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IDfN. 

COBS ADDO 
COBSA"l n 
COBSAn2n 
C08SA'130 
COBSA'l"O 
COBSAnS" 
COBSAn&n 
C08SAn7'l 
COBSR'18'1 
COBSR"9" 
COBSRJOO 
C08SRJ111 
COBSRIZ" 
C06SAl3" 
COllSRJqn 
COBSAIS" 
CObSAl6" 
C06SAl7" 
CObSRIS" 
COPSAl9'1 
CObSR?u'1 
COPSR21'1 
COBSR22" 
COBSR23" 
C013SR7q" 
C0f!SA75'1 
CObSR76" 
COl<SR77" 
C0BSA7811 
cnesR?9" 
COllSR3iJ" 
COBSR~ln 

COBSR32" 
COBSA3 3n 
COBSRJ11n 
COBSR35'1 
COl!SRJ6!'1 
coes•:nn 
C08SR38'1 
COBSR39!'1 
COBSRllDO 
COBSRlllO 
C08SRll211 
COBSRll311 
COBSAll11'1 
COBSAllS'l 
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LIN[ NOo 

00'1117 
ODOllB 
flD'lll9 
0005(1 
".'DD!>I 
OD'l!>2 
OOD!>3 
00'.J!>ll 
ODIJ55 
00056 
00~!>7 

ODIJ!>B 
OD059 
OD061': 

• 
SEO. SOURCE SlAlf"[Nl 

READ COFIL[ Al END GO 10 ENDPROC. 
"OVE SPACES TO PRBUFF. 

* ADD TH£ NU"8£RS, PUT RESULT IN OUlPUT BUfFER • 
ADO ADOl, AD02 GIVING SU"• 

• "OVE CHARACTfR STRING TO OUlPUT BUFFFR. 
"OVE NA"EIN TO NA"[OUT. 

• WRITE OUTPUT RECORD. 
WRITE PRBUFF • 

* LOOP BACK• 
60 TO LOOP. 

• HOUSEKEEPING AT ENO OF PROGRAM. 
!:NOPROCo 

CLOS[ CDFILE, PRFILE. 
STOP RUN. 

IDfN. 

COESRll&O 
COBSAll7n 
COi!SRllB!" 
COBSR-9!1 
COBS RS DO 
COBS RS Ir 
COBSRS2" 
COBSR5 3n 
COBSRSll"' 
COBSR55" 
COBSR56" 
COBSR57r 
C08SR580 
COBSR59!" 

Figure 4-4. COBOL Dump Analysis Listings (Part 2 of 14) 

• 
PAGE (l(J002 

0 c 
3 
"'O 

~ 
I» 
-< en 
Cl> 
en 



f" 0 
f\.) c ()) LI•C I IASC/DISPL ADDRESS CO•TC•TS Of MEMORY OPERANO ADDRESSES OPCODE CIUIMENTS PA&E ODOOS 3 

CI002SI llEFOFOFOFOFOFOFOFOFCFOFOFOFOFOFO DC X 32 •ooonononooooooo "C 
FOFOFOFDFOFOFOFOFOFOFOFOFOFOFOFO nononononoouoooo ~ FOllCllOllOllOllOllOllDllOllOllOllDllDllOllOli" 0• 
llDllOllOllOllOllDll01tOllOllOliDll"•D1tn11n1iO Q) 

110110 -< 
OCIU29l J70D 01no 010Ct CNOP en 

Cl> OOCl2l0 OS 72 en 
OOU2E8 J00001 AC "l2 DC a 
J01l2EC uooooooo 

0"'0113 i..no:Fo BEGINPPOG PaPaGRAPH HEADER 

0001111 u002F D SI lU A i..H .,lJOJSC L OPE-II 
oo .. 2F11 SB FC. A i..116 -oro7<. l 
<.002F 8 u5 £F B•LP 

000115 uCll2FA SB h. l iJ JC "ODU611 L OPEN 
::.nc.zrc 58 FO A ull6 "unu7 ... L 
000302 us Er EIALR 
IJOIJ3ull 90 61> l u611 "D'.'108C STM 

O!!OllC. oou3oB LOOP PARAGRAPH HEADER 

000"7 O'llJ308 !!5 Cii ~ALP R[AO 
c '1u'.l OO!J30A 58 10 • ~311 f'Jf'OSC l 
c ODii OCI03lJE 1tlfuC"1£ .,003:?8 LA 
c DUB 000312 5"! f L 1 u211 ST 
c ooc OOU316 92 1 U 1 L 31 MVI 
c 01() JOL3ll 511 'lJ 1 u311 L 
c 01" G0031E OS (f RALll 
c 016 000321) 90 SS A o,6(, ,uPUBo STM 
c OU 0003211 1t7 r o c J21i "0'13;>[ RC 

0~0"7 c OH 001.328 SB Fu A JZll ruousu L GO JO 
c 022 i10032C US Ef llALR 

O'lD"8 c 02 .. 00032[ 02 03 6 0.,L 7 ,3[ 1.iou:>96 MVC MOVE 
c OZA OOU3lll 02 23 b u'lll 6 •DO MVC 

O!!OSil c Ol'l 0003lA F2 22 A 018 S LOU l:'u"UllJ PACK AOO 
'1000"2 NI 
00f1i13L PACK 
t'lo!lo32 NI 
'J(J~l]30 ;.000110 AP 

ODODlD UNPK 
OI c -p 

\0 00052 c 05" DDD35E 02 10 • ~01 ~ ~o• "vc "OVE \0 
()) 
0 
::0 
CD 

Figure 4-4. COBOL Dump Analysis Listings (Part 3 of 14) :c:: 
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PR05RA"-JDo C0808J COllPILED 8Y UNIVAC OS/lE COBOL COMPILER V£RS10N ri.. c.01n9 our 79/'19/U6 Tl'IE oa.s11.11a 

DATA DIVISION "EMORY MAP PAGE Dl..'107 

LIM LEVEL DATA NA"[ REG DJSP ADOR LENGTH TYPf PfLDC oct LINE NUMBERS OF REFERtNtES 

• • • FILE SECTION • • • 
••••• • TALLY • (lt]0(, 1u"L9t J HP 

u.,~"" uno111 JOOS9 
5 "U"U ..... GP 
5 !'JOu J NUP O"CSO 
5 f'U1l3 2 AIN 
5 ruos J NUP I unus.:. 
5 t'Oh8 z llfl 
5 roll• J"I A/N 00{.52 

000311 ro PR fl LE oru11s 1...,uc;9 
00!!17 l'll PR8UFF b (';j'l(. ..... GP :int.11e onos11 
00018 02 SUM b rJoi:. " NUP t.nc.so 
001l39 U2 FILLER 6 r;in11 J A/N 
000110 02 flAll£ OUT 6 OO'J7 3'.' A/N Jnosz 
000111 02 Fill.EA 6 !'02'5 3 A/N 

Figure 4-4. COBOL Dump Analysis Listings {Part 4 of 14) 
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PHASE NAii[ TRANS ACOR FLAG LABEL 
COiBJEFIR 
COiBJ[Pl 
COiBJER2 
COiBJEP 3 
COiBJEll-

- Olt/20/79 3Sol3 - COUOJ 
COS IOOJ 
ORICOlllS 
ORICOlll 
ORICOll2 
ORSCOll3 
O~HOll6 

ORSC0117 
O~IC0118 

ORSCOlll2 
••• ENO OF IUTO-INCLUOED ELEllENTS -

- 79/,,9/06 'JO.SS - COB!!B.!"D 
~ COBOBJr'lJ 

J"U016F !l 

8 - BLK DATA CSECT 0 - AUTO-DELETED 
L - DEFERREO LENGTH 11 - llULTIPLY DEFINED 
S - SHARED JTEll U - UNDEFINED R£f 
•ANY OTHER CODES REPRESENT PROCESS ERRORS• 

LINK EDIT Of °COBLOD° COllPLETED 
DATE- 79/09/0b TillE- 00.56 
ERRORS ENCOUNTERED- OuOO UPSI- 1°1'0° 

TYPE ESJD 
CSE CT 01 

flHRY 01 
fNTRY 01 
ENTRY 01 
ENTRY 01 
OBJ 

CSE CT Cl 
ENTRY 01 
ENTRY 01 
ENTRY n1 
ENTRY 01 
ENTRY 01 
ENTRY 01 
ENTRY 01 
ENTRY 'II 

ObJ 
CSECT "l 

FLIG COCH -
E - lXCLVSIV[ 0 A0 REF 
N - NOT INCLUDED 
V - VCON llfll 

LNK ORC. HIAOOR 
"OOOObl'L nonon777 
"000!lb71t 
'lO'HiO&Bb 
"ulJO'lt.98 
~00\JObAA 

"000(1728 nona1t.H 
nonoons 
~0'100728 
ru'l00728 
rJoun728 
"1>000728 
r00J0728 
OJOO'l728 
-0100128 

"Gf'lll&F u "oruu «>o 

G - GENERATro EXTPN 
P - PFIO"OTEI' CO"llON 

Figure 4-4. COBOL Dump Analysis Listings (Part 5 of 14) 
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U•lllC OS/J JOaDUflP 
DllEa 19/09/06 TlflEz 00156:35 

• • • USER ERROR CODE 0020, PR06Rlfl CHECK 

OS/3 VERSIOll 6.Q • 
SUPERVISOR CHARlClERISlIC RISK - 1382 
HlROWlRE COllFI6URAlION RASK - Elon 

ccccccc 
ccccccccc 

cc cc cc cc 
CCC 
CCC 
CCC 
CCC 
CCC 
cc cc cc cc 
ccccccccc 
ccccccc 

0000000 
000000000 

0000 0000 
000 000 
000 000 
000 000 
000 000 
000 000 
0000 0000 

000000000 
0000000 

BBBBBBBBBB 
BBBBBBBBBBB 
BBB BBB 
BBB BBB 
BBBBBBBBBB 
BBBBBBBBB 
BBB BBB 
BBB BBB 
BBB BBB 
BBBBBBBBBBB 
BBBBBBBBBB 

JJJ 
JJJ 
JJJ 
JJJ 
JJJ 
JJJ 
JJJ 
JJJ 

JJJJ JJJJ 
JJJJJJJJJ 
JJJJJJJ 

·-·-·-·-·-·-·-·-·-·-·-·-· 1 1 

• 
1 

K E y • 
1 

·-·-·-·-·-·-·-·-·-·-·-·-· 
JOB NARE IS COBJOB , JOB NURBER - ", STEP NUl.Sl!~ -

llLOCAT 1011 RAP 
FROfl TD LEN6TH t"OlllTENTS 
---- -- ------ --------

111ono llllDF 272 PREAflBLr 
lllllC. 111107 zoo TCB 
111108 111223 76 JOB ACCOUNTING TA~LE 

1112211 111353 Ji.ill DTF ACTIYE UST 
1113511 1113DB 136 PHASE LOAD TABLE 
1115B8 111 ADJ 11011 SPOOLING BUFFERS 
111A08 111 AEB 228 L06 SPOOL COlllTROL TABLE 
lllDBC 111E9F 228 PRINJ SPOOL CONTROL JA&LE 

15000 l6l9F 61116 LOAD MODULE AREA 
16AAO IFFFF 382110 UNUSE 0 l!Ef!OllY 

LAST PHASE LOADED - COBLOOOO, PHASE DATE - 79/09/06 

RE61011 OAlE - 19/09/06 19/2119 

• • • J 0 B C 0 II l R 0 l A R E A • • • 

JOI Sl[P OPTIOllS 

0000000 BBBBBBBBBB 
000000000 BBBBBBBBBBB 

0000 0000 Bl!B BBB 
000 000 BBB BBB 
000 ooo BBBBB8B8B8 
ODO ODO Bll8BBBBBB 
ODO ODO BBB 'lBll 
ODO ODO i!BB 8118 
0000 0000 BBB BBB 

000000000 BBBBBllBABBll 
0000000 i!BBBBBBBBll 

Figure 4-4. COBOL Dump Analysis Listings (Part 6 of 14) 
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OPTIO•-DUllP 
OPT IO•-JOIOUllP 

JOI co•TAOL FLAGS 
JOB Al•OAllALLY TEAlllNATED 
JOB T(AlllNATION BUSY 
ROLL OUT OF JOB INHIBITED 
PRINl SPOOL Fil( GENERATED 
WT~ BUFFERS INITIALIZED 
ACTIVE PHASE TABLE PRESENT 

JOI co•TAOL JNFOAllATION 
JOB SCHEDULING PRIORITY - LOY 
JOB CO•TROL DIRECTORY DISC ADDRESS - J07/ LI 
NOo CYLS FOR ROLLOUT/JOBDUllP - 5 
JOBDUllP COPY RUNLJB DISC ADDRESS - J~7/ 2/ 

• • • L 0 A 0 C A S [ A R C H TABLL ••• 

© 

SU A CH 
ORDER 

~ 

l J8RAllY 
NAii[ 

SYSLOD 

'YIAUN 

LIBRARY 
VSN 

l!El u6U 

RE l C6U 

PUB 
ADDRESS 

oc 28 

OC28 

FOR"Al 2 LAPEL 
CC/H/11 

lS't/ ~/I" 

15_, l/32 

·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 
• T A S II C 0 N T II 0 L 8 l 0 C 11 ~ 

·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 

••• 

TASll CONTROL BLOCK AT ADOR[SS n1411~ 

TASK llEY = 1 
ONLY TASK AT PRIORITY 8 
TCB FLAGS 

WAIT roR TRANSIENT 
WAIT FOii CANCEL IN PROGRESS 
ORIGINAL PSW HAS BEEN SAVED 

PREAllBL[ ADDRESS = Pl"Crl 
TRANSIENT IO/SVC CODE = lC 

A S K p s w • • • 

PRO&RAll STATUS WORD = C0160DD7 DODOlA"" 
PROGRAll ll[Y = l~YHICH IS JOB COBJOB 
INTERRUPT CODE 07 
CONDITION CODE = 
INSTRUCTION ADDRESS =luolA .... I 
NONZERO JNS!.l!..!!£TION LENGTH 16 BYTE~S~·=---~~~~~--. 
OPERATION: ~ INSTRUCTION: lr•22 AlOB ao1e I 

Figure 4-4. COBOL Dump Analysis Listings (Part 7 of 14) 
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RE& 9 
001FFfFF 

• • • T E R R I N A T I 0 N 

TER"INATION SVC UAS41 

I N 

• 
RE& Z 

OOOOl71t 
Rt& a 

00001111 

ERROR STATUS CODE 0020 
ERROR/PSM IDORESS : DDU.,DO 

·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· I 1 
• 
1 

C 0 F I l E * l 

·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 
CARD OJFCO Al ADDRESS uDJ718 

R£6 3 
t..00005U 

RE& B 
.:iooo211a 

0 • • • • 

RE& 41 
BllOD055A 

RE& C 
"U'l019FA 

RE& 5 
02001BIB 

APP A 

.,000199" 

CCI: OD uO Bu b8 OOCU~UnO UOOO OD~~ U~0~17Ell "COUllCE J~J~unuOuOU" "C wn 
MODULE Fll&S : 8000 
PUB AT 0881 tllOJ FOR REIDER I 
END-OF-FILE ROUTINE ADDRESS = 001118 
RECORD LENGTH ADJUSTMENT : 0 
FUNCTION CODE : 1ry 
ERROR FLAGS : 'ry~O 

COMllON JOCS MODULE ADDRESS : ~00728 

ERROR MESSAGE COD£ : OD 
USER ERROR ROUTINE ADDRESS = oonb98 
CCWl: 

OP-CODf. : .,2 
DATA ADDRESS : D0180~ 

FLAr.S = 'O:JO 
BYTE COUNT : llJ 

111 THE SA¥C-AREA: 
ACCORD SIZE REGISTER DJSPLACCMfNT = Ou 
JORE& DISPLACEMENT : 28 

FLA& BYTE 1 = "9 
FLA& BYTE 2 = OD 
FLA& BYTE 3 : 82 
FLA& BYTE " : 08 
FLA& BYTE 5 : 0" 

I N P U T F I L C 
R[COAD FOARAT : FIX UllBLOCKCD 
BLOCK SIZC : llD 
ILTCANATE DATA IDDRCSS : 0018A8 
ACCORD LENliTH : 39 
EDF-RISK-TABLE OISPLICEMENT : 0" 

FLA6S -
STD llODE 
IOA& SPECIFIED 

Figure 4-4. COBOL Dump Analysis Listings (Part 8 of 14) 
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PR FILE • 
I 

·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 
PRIRTCR DTFPR AT ADDRESS ODl820 

CCBI 00 OD 80 68 OOOODOOO ODOD ODOD ODODl8SC ODDOl811b JOOOOOOOUOOO o~ uO 
RODULE IDE•TIFICATIO• FLAGS = avoo 
PUB U 000 lFFFI FOR PRUTER 3 
RECORD LCR&TH AOJUSTRENT : 0 
FUNCTIOR CODE : ZO 
ERROR FLAGS : 0000 
CORRON IOCS ftODUL[ ADDRESS : OOOODOOO 
ERROR ftESSAGE COO[ : 00 
CCIII: 

OP-COO[ : DI 
DATA ADDRESS : 001920 
FLAGS : ODDO 
BYTE COURT : 110 

JN TH£ S&Y£-&REA: 
RECORD-SIZE REGIS1ER OISPLAC£RENT : VD 
IOREG DJSPLACERENT : 2C 

FLAG enc 1 = Ill 
flA.fi BYT£ Z : BD 
FLAG BYTE 3 = aD 
FLA& BYTE 11 : 88 
fl&& BYTE S : llD 
RECORD FORR&J : FIX UNBLOCKED 
BLOCKSIZE : 110 
OP-CODE STORAGE : ~O 
STD OP-CODE : 01 
ALTERNATE DATA ADDRESS : OOl8f8 

FLAGS -
CONTROL=YES 
JORE& SPECIFIED 
PRINTOV:SKIP 

Figure 4-4. COBOL Dump Analysis Listings (Part 9 of 14) 
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Figure 4-4. COBOL Dump Analysis Listings (Part 11 of 14) 
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Figure 4-4. COBOL Dump Analysis Listings (Part 12 of 14) 
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Dump Analyses 

4.4. RPG II Dump Analysis 
In this subsection, we analyze a JOBDUMP taken from an RPG II program named 
RPGOBJ. This program reads two numbers from a card like the programs analyzed 
in 4.2 and 4.3. Unlike them, it divides one number by the other and prints the results 
along with a character string taken directly from the input card. 

4.4.1. Materials Used 

The materials used in this analysis are contained in 4.4.5. They are as follows: 

• Job log for job RPGCHG (the job which ran RPGOBJ) 

• RPG II compilation for RPGOBJ 

• Edited JOBDUMP 

4.4.2. Program-File Interface - the lnpuVOutput Request Block 

+000000 

+000030 

4-40 

In this analysis, we will look at a software structure used by RPG II as an interface 
between an RPG II program and a file. That interface is called the inputJoutput 
request block (!ORB). The IORB is 56 bytes long and contains information that is 
useful in debugging an RPG II program. For our present purposes the format of the 
IORB is as follows: 

+o +2 +4 +6 

] CURRENT RECORD ADDRESS ] 

FILE NAME 

An IORB exists within your RPG II program for each file used by the program. More 
information on the IORB can be found in the System Messages Reference Manual 
(UP-8076). 
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Program Check Island Code 

Another OS/3 facility that we will discuss in this analysis is the program check island 
code. This code is a software feature that permits users to handle program exceptions 
with their own routines rather than simply allowing their programs to fail. Several 
language processors, RPG II included, automatically include island code in load 
modules, mainly to print error messages and perform other recovery functions when a 
program fails. As we will see later, the program check island code is designed to save 
the hardware environment of a failing program in such a way as to let us see what 
caused the failure. More information on island codes can be found in the Supervisor 
Technical Overview (UP-8831). 

Analysis 

To determine what caused RPGOBJ to fail, we proceed as follows: 

Here we have loaded and executed our load module RPGLODOO, containing RPGOBJ. 
The program, however, fails when the RPG030 message CD is printed in the job log. 
By including an// OPTION JOBDUMP statement in the JCL runstream immediately 
before the// EXEC RPGLODOO statement, we can cause OS/3 to generate a 
JOBDUMP. In doing so we look at the JOBDUMP narrative. 

·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·---·-·-·-·-·-·-·-·-·-·-·-· I I 

• 
I 

T I S R C 0 N T R 0 L 8 L 0 C • • 
I 

·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 
e e e P R 0 Ii R I " C H [ C a I S L A N 0 C 0 D E • • • 

BUSY 
ENTRY POINT ADDRESS : OOOAJD 
PS•,.C&ISTER SAW£ ARCA ADDRESS = OODBFO 

PRO&••" STATUS MORD = co1•DODI £ODOD69t 
PROliRlll an = I ~MICH IS JOB RP6CH6 
INTCR .. l CODE : DB 
COlllllTIH CODE = 
IHTRUCTIH ADOllCSS = DDOH,..C _ ___,~ 
•••ZERO HSTRUCllO• L[ll4aw_.,.l•~•,,.;;•"""Y_,l£~Sr..!1 l_.,..,,..,.......,..,.., 
OPERATID•• ~ INSTRUCTION• lrbr2 9off 32uf( 

At ® we see that a program exception occurred, which activated our program check 
island code. The major purpose of the island code is to generate the RPG030 message 
indicated by (j) . But the island code also saves the PSW under which the error 
occurred. We can thus use this PSW to determine that: 
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The failing instruction was a divide decimal (DP) 

The interrupt code of OB indicates an oversize quotient, most commonly 
generated when dividing by zero 

Since operand 2 of the DP instruction represents the denominator, we can confirm 
that it contains zero, first going to @ . 

RC& !J 
!JOODOOOB 

RE& I 
60000'72 

RE& I 
E0000616 

RE& 9 
OOOOOAFO 

REG 2 
OOOliOAFO 

REG A 
OOOOOAFO 00000601 

REG ' 
nuoo10~0 

REG C 
rooon76c 

REG 5 
Ot:'002t'OI' 

REG D 
t;DOOlllF" 

REG I> 
011,,0'llOLJ 

R .. G E 
60'1000-. 

REG 7 
u"onoor.n 

REG F 
•IO"OA72 

Operand 2 of the DP instruction is in base/displacement form using register 3 @ . 
From register 3, the effective address of operand 2 can then be determined: 

0000 
+ 20F 
020F 

Register 3 contents 
Displacement 
Operand 2 address 

Having found its address we now see what operand 2 contains. 

........ ~ ..................... ~~''' ''~'''' ,,,,,,,, ~,,,.,, •... : .•...•.•.•.•. ~,, ,,,,,,,,,_,,,,,, 
OC1122G-E2110110110 llDll.1'10110 110110•0110 •O•OllO•D ODOOODOC llO•O•O•O •D•D•OllQ •D•D•D•O •s -000220 

442 

In the JOBDUMP,@ points to address 20F. The DP instruction specifies that 
operand 2 is three bytes long, so we highlight addresses 20F-211 to show that operand 
2 does indeed contain a packed decimal value of zero. 

The next question is how the zero value got into operand 2. To help answer that 
question, we turn to the RPG II compilation listing that generated RPGOBJ. 

FIRD HllES 

•IRESS FIELD ADDRESS FIELD 

00011• ~tsOIU' EXTR• 
ooaz J• • All[ OT 

ADDRESS .. lELD ADDRESS FlHD 

DQllZDF 1002 r.un212 NA,,EIN 

The field name list in our RPG II listing shows that our operand 2 address of 20F 
corresponds to a field within our program named ADD2@. We tum to the RPG II 
source listing itself to see what ADD2 is. 
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DOD H D I RP60BJ 
001 DOI FCDFILE lPUF •s •s RUO£R RP6SR"l n 
ll!!Z 1!!12 FrRFibE 0 ' " ... PRillTER RPGSRnzn 

I ODJ DDJ ICDFILE DI I DI OlllCJ I RPGSRn3'1 
NOTE 117 

OD• I 1 SO ADDI RPGSA"lll"I 

DDS I 8 120AD02 RPGSR~sn 

006 I 5 -- NAll[IN 

Line 005 of the source program ® shows that ADD2 is a 5-byte decimal number 
contained in bytes 8-12 of the input record for card file CD FILE (defined in line 003). 
Knowing this, we can then look for the input card that presented a zero value in the 
ADD2 field, thus causing the program to fail. 

To pick out the error card we first find the data read into the job from that card. The 
RPG II compiler listing and the System Messages Reference Manual (UP-8076) can 
both help us here. Our intention is to find the IORB associated with file CD FILE. To 
do so we first look at the RPG II compiler listing under the heading "PROGRAM 
POINTERS": 

TABLE I•PuT/OUTPLT 
l~PLT FJELC EXTRACTIC• 
OETEQMJ~E RECORD TYPE 
GET INPLT RECORD 
DETAIL CALCULATJCNS 
TCTAL CALCULATIO•S 
CVHFLCo OUTPUT 
OVERFLC~ BYPASS 
HEACER/CETAIL CUTPUT 
OLTPUT FIELDS 
l~UT/CLTPUT REQLEST 2LCCKS 

PFCG~t~ FCINTE~S 

CL'02 5'1 
c;;czse 
CCC3C1. 
\: ~C SC(. 
rccc1c 
c er. 6 A2 
CC!:bf f: 
CCC6CA 
CCC7C'+ 
::: cc 7f c 
cccece I 

As we can see the input/output request blocks CT) are located starting at address 8C8. 
We go next to that address and follow the IORB format shown in 4.4.2. RPG II always 
arranges IORBs in the same sequence as the file description statements for their 
respective files. Because file CDFILE is the first file defined in the program, its IORB 
occupies the first 56-byte IORB slot, at address 8C8: 

ccceec-occoc•ca 

CCC B A 0 -G C LO CF 9 6 

rccecc-occncoco 

8 IORB CURRENT RECORD ADDRESS 

BO~Ul51J OuOOJF8C v~Cl04FC F62CCCCC 12FFFFD[ 

~,.-'---~----------------~ 
OOCGC~OL c=2o~oc1 COC!UCFF FFFFFF(l CCLCCC!l 

---------' 
CCCBEL- (([COCO CCCGCUOO ucacu1ce r.cJorFAC :couaaoL JCCOOCOC C3C"CtC9 c~c~~~~c 

UP-9980 Rev. 1 

IORB FILENAME 

..... PPFILE ........... \a ...... -ccc<eC 

*'"""'""'""""'',. ,..,,,-CCCEAl 

•,,,,..,.,,,,.,,.,,,.,.,,,. ,.,,,-OCCECl 

*•••••••••••t-••••••••••••lcr.:FILEI -cc.ci:Ec 
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Bytes 1-3 ®of the CDFILE IORB hold address 798, the current recoJl address. 

At address 798 we find: 

*K•••••• ,,11,,,,,,,,,,,,,, ecc -r:CC78C 

, , , , , , , , , ",,,,,,,,,,,,,, ,-CLCJCC 

CDFILE CURRENT RECORD 

The large block indicates the CDFILE record most recently released to the program, 
and ®points to bytes 8-12 within the record, the field defined by RPG II field AD2 
(see@). We see that ADD2 does contain a value of zero, perhaps a mispunch. We 
can also tell, from the interpreted dump in the right column, just which input card 
(JKLM PROPERTIES) contained the faulty data. 

Dump Analysis Materials 

On the following pages is Figure 4-5, the edited printout from which the dump 
analysis of 4.4.4 is taken. The following list indicates where in Figure 4-5 each of the 
pointers of 4.4.4 can be found. 

CD part 1 

® part5 

® part6 

@) part 7 

® part 2 

® part2 

(j) part2 

® part9 

® part 8 

UP-9980 Rev. 1 
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~ 
\0 
00 
0 
:::0 
CD 
:::: 
...... 

t 
U'l 

• 
II .... •PeC11S•M••••••••E1Sl.,,aOTM1HOll 
II DWC 10 
n '-" ,...,. 
II DYC ZD 
II LFll PRFILE 
II DYC JD 
II LFD CDFJLE 
11 arc so 
II UL CPTUllOO 
II fOL OSJCPT 
II LFD CPTL Ill 
llRP&SRC RP& IN:IOS3CPT,CPYLIBOOI 
II SKIP E•DER,11 
II llORU 
II EXEC LNKEDT 

" LOAOll RP&LOO 

• 
II 
II EXEC RP6LODOD 
//ENDER NOP 

'' 

• 

ACOl JOB RPGCHG AC T. NO. ASSIGNED MEMORY=Gr02301t'l BYTES IPLUS 00358Q BYlf PROLOGUll 79/<:'9/CH 
.IC06 OSI•& OEV:1111n N:OS3CPY 
JCDJ USIN6 DEV:rFF TPE:PRNTR DEV=ll~ TYPE=RfAOR 
JC!ll JOI RP6CH6 UTIN6 JOB STEP RPGllOOO 1ao1 21:L11:nq 
ACID LFO - PRNTR • FORll NAllE - SlANDl • COPIES - G'lLl, PAG£S - ~OO'l0~02, STEP =JOI 
ACll SlEP 1001 IRP6 10001 USED U00227811 BYTES ELAPSED llALL CLOCK TillE:~O:OO:lllob76 
ICIZ TERll CODE= 0 SWITCH-PRIORITY=cs CPU TIME USED =~0:00:09.815 
1Cl9 DEV CE El.CP'S. 3C!3=D'l0016311 PRT:QOG00075 llllO:uOOOG!'.111 
JCDI JOI RP6CH6 E ECUTIN6 JOB S.TEP LNKEOTr'O 1002 2l:Lll:52 
ACIO LFD - PRNTR I FORM NAllE - STANDl • COPIES - UOLl. PAGES - onooooo2. STEP =onz 
ICll STEP 1002 IL •EDTODI USED 0001111122 BYTES ELAPSED llALL CLOCK Tl"E=nu:OO:ll2.532 
AC12 TEAii COD -000 SWITCH-PRIORITY=05 CPU Tl"[ USED :no:oo:12.125 
ACl9 D VICE EXCP'S 303:00001638 PRT:oocooo97 
JCDl JOI RP6CH6 EXECUTIN6 JOB STLP RPGLODDO 1003 21:05:39 
RP&DJD- DIVIDE BY ZERO EXCEPTION 

D E I 0 M" M - STANDl • COPIES - 0001. PAGES - J~oooooo. STEP =0~3 
ACll STEP •OOJ IJOllD"POOI USED DOOl3552 BYTES ELAPSED VALL CLOCK TillE:oo:OO:ll&.620 
AC12 TEAii CODE=OOO SVITCH-PRIORITY=~s CPU TIME USED =oo:~O:l,.795 

ACl9 DEVICE EXCP•s 30l=DOD~098S 110=00000003 PRT=00000821 
AC21 JOB TOTALS USED 000227811 BYTES TOTAL ELAPSED VALL CLOCK TI"E=~o 02:29.377 
aczz VALL CLOCK lJME OF All STEPS =oo 02:10.828 
AC23 TOTAL CPU Tl"E OF All STEPS :DO 00:36.755 
JCOJ JOB AP6Cff6 TER"INATEO ABNORllALLT. ERR 000 21:C6:29 
ACID LFO - PRNTR • FORM NAllE - STINDl ' COPIES - 0001. PA6ES - u0D00025, STEP =on3 

Figure 4-5. RPG Dump Analysis Listing (Part 1 of 9) 

TOTAL SVC CALLS=nono3531 
TRA~SI~NT CALLS=nunon~so 

TOTAL SVC CALLS=nonu3501 
TRANSlfNT CALLS=ronano7, 

TOTAL SVC CALLS=rono298b 
TRANSirNT CALLS:nooOOC38 

TOTAL JOB SVC CALLS:'l0010018 
JOB TRANSIENT CALLS="D000162 
TOTAL JOB EXCP'S ="00052611 

L 211DJ1I? 
L 2110J1•D 
L 21 dlJalll 
L 21 :OJallt 
L 21 a03flll 
L 211DJ11tl 
L 2lr0Jalll 
L 21 :031111 
L 21 al'J:lll 
L 21 :031112 
L 21:0Jall2 
l 21 :03:112 
L 21:03:119 
l 21 :03:50 
L 21 :03:51 
L 21 :03:51 
L 21:03:51 
l 21:03:51 
l 21:03:51 
L Zl :r3:52 
L 21 :03:53 
l 21:03:53 
A21:r'3:59 
L 21:Cll:L2 
L 21 :Oll:Lll 
L 2l:Cll:l7 
A 21:r11:5r 
A 21 :011:51 
A 21:011:51 
A 21 :r.11:51 
L 21:011:511 
A 21 :r5:38 
A 21:05:38 
A 21 :05:38 
A 21 :05:38 
L 21 :OS :Ill 
L 21:05:51 
A 21:051511 
A 21 :fll,:28 
A 21 :06:28 
A 21 :D6121 
A 21:06:28 
A 21106129 
A 21 :ll6129 
L 21 riii.:31 ' 
A 21 :06:32 
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LNIVAC OS/3 RPGII VERS 8DC502 RPGOU~P 8U/U6/26 2C.48 PAGE 

CCC H 

OC2 C2C FPRFILE 0 F 48 49 
luC3 C3C ICDFILE 011 Lil Cl~Cij 

READER 
l'F!~TU 

001 010 FCOflLE IFEH 4~ "5~ 

OC4 C4C I l 5CHCI 
I Ci~s csc I a L<CHC: I 

CCI: C6C I le qq ~HEH 

c:1 C7C c ACDI CIV ACC2 Q~OlE ec 
era cec c ~CVE ~HEI~ NAHECT ~( 
C~9 

010 
Oil 

CH CP~FILE D 
ICC 
l!C 

01 

·[~LLTI~f I~CICATCRS 

ACCRESS n 

CCG014 IF 
CCG087 ~2 

CCCS8E ~S 
CCC~95 L7 

FIELD ~HES 

HCRESS FIELC 

CCC180 
CCC234 

a ~_, 

~EP"CR 
~A~EOT 

ACCiRESS ~I ALCf:ESS RI 

CCuGlS LR uCUG16 a~ 
ccccea ~3 CCC;C89 H4 

ccuoeF LI ~iJU()9J U2 
L:C0096 LB 

AOC~ESS FIEcD 5 

1JC2CC AcDl 

CLC TE 
~AMtCT 

SY~tCL 

IJ 
48 

TABLES 

ACCF.ESS PI 

LOU017 01 
d!UOSA r5 
:,our 91 u3 

HCRESS FIEL~ 

CC"2~F HC< 

ACCHSS RI 

CCCC7A L~ 
CCC CH ~6 

.:~ccs;: ~q 

ACCHSS FIELC 

rcc;12 NAHIN 

~CTE 2ul RESULTING INDICATOR rs INVALID c~ LNOEFINEC. ENTR' OF LO IS ASSU~fD· 

TABLE I~PUT/OUTPLT 

I~PUT FIELC EXTRACTlC~ 
DETE~HINE RECO~O TYPE 
GET INPLT RECORD 
DETAIL CALCULAlICNS 
TCTAL CALCULATIONS 
CVERFLO~ OUTPUT 
OVERFLOW BYPASS 
HEACER/OETAll CUTPUT 
OL.TPUT FIELDS 
I~PUT/OLTPUT REQUEST BLOCKS 

PFCC•i~ PCINTE~S 

C~025~ 

CuC258 
CtC3CL 
CCC5CC 
CCC67C 
CGC:bA2 
CCC6eo 
CGC6~A 

CCC704 
CCC7H 
cccece 

Figure 4-5. RPG Dump Analysis Listing (Part 2 of 9) 
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c~cce~ "L ~rLC8f "I 
'CLC8C H (([(SC H~ 
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U~IVAC OS/3 ~OBCUMP 
CATE: 80/06/26 Tl~E: 20:5C:33 

c • • USER ERROR COCE JOOC 

OS/~ VERSIO~ 7,~-.Cl 
SLPERVISOR CHARACTERISTIC ~ASK - 37BFEtAE 
HARC.ARE co~FIGURATIO~ MASK - llG4 

ORDR"Rlll< tPPPPOPP 
Pll'1'1~RQllPI; PPPPPPPPPP 
PRP llPRP FPP Pppp 

PRI> ~Rt1 PPP PPP 
PRI> hi> RP ?PP PPf'P 
C'~QRf"RRR~R ?PPPP?PPPP 
P!lOli~R"P f'PPPPPDD 

<;pq RPF PPP 
«RR Phil PPP 
ORQ R~R prp 
QRP t"Ri::' ?PP 

·-·-·-·---·-·-·-·-·-·-·-· 1 l 
K E Y • 

1 

·-·-·-·-·-·-·-·-·-·-·-·-· 

:;i:JGGGG3 
~GGSGC:~SG 

':GGG ~GGC 

:OGG 
,~ U..; 

: cs 
GG '.-CSGJ 
GG GCSGG 
C':G GG 
r,r,GGC.GGGG 

:.r.GrGGG 

ccccccc 
cccccccec 

cc cc recc 
CCC 
ere 
:: cc 
CCC 
ere 
cc cc ccrc 

rcccccrcc 
ccccccc 

J0S Nt Kf :s R#';;r.,:; , JC6 NLlMEER - l' STEP ~~~2[P -

HLOOTICN P'AP 
FRU TC LE~GTH CG~TE~TS 

---- -- ------ --------
19 HC l 9Elf 288 PHHBLE 
198<C 19cq1 ;:n TCE 
1>cqe 19C93 76 .JC3 ACCCLNTl~G TABLE 
!SCS4 19(73 224 CPEN FILE TAELE 
19DE4 l9ECe 136 PHASE LC~D TABLE 
!AOE4 lASC3 l 1 (l4 SPCCLI~G BLFFE~S 

1ASC4 !ASE? 228 LOG SPOOL CC~TRCL TAcLE 
lAHE l A7e8 2LE REACER SFOCL CC~TPCL TAELE 
1 AH C IA89F :i.28 PRINT SPCOL CC~TROL 1A8LE 

PACC 1BH7 4264 LOAC ~CCLLE ARO 
1:ue lHFF l 7752 UNUS£0 ~E~ORY 

LIST PHISE LCADEC - RPGLOCCG, F~AS[ DATE - 8C/uo/2b 

RE~IC~ C-TE - oC/G6/26 SC/178 

• • • J C B e C N T R 0 L A R E A • • • 

.CB STEF OFTIONS 

HHH HHH GGGGGGG 
HHH HHH r;GGGGGGGG 
HHH HHH GGC.G GGGG 
HHH HHH C.l'G 
HHHHHHHHHHH C.GG 
HHHHHHHHHHH C.GG 
HHH HHH GGG G<'GGG 
HHH HHH GCG uGGt;G 
HHH HHH GGC,G GG 
HHH HHH GGCC.GGGGG 
HHH HHH GGGGGGG 

Figure 4-5. RPG Dump Analysis Listing (Part 3 of 9) 
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c -p 
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:::0 
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OPTIC~-ClJMP 

OPTIO~-JCBDUMP 

~Ce CC~TROL FLAGS 
wOB AE~CRMALLY TERMINATED 
JOB TERMINATICN BUSY 
PRI~T SPCOL FILE GENERATEC 
oTL BLFFERS l~ITIALIZED 
ACTIVE P~ASE TABLE PRESENT 
lERC F~ASE AREA ON LOACS 

~ce CC~TRCL INFCR~ATION 

JOB SC~ECULING PRIORITY - LCW 
JOB CC~TROL DIRECTORY DISC ACCRESS - l61 Cl 
~O. CYL5 FOR RCLLOUTJJ08CUMP - 6 
JOSCU~F COPY RLNLlb DISC ADCRESS - 11 t/~4 

c • • L C A C E R E A R C ~ T A 8 L • • • 
SE ARC~ 

O'<C ER 
LIBRARY 

~AME 
Ll&RARY 

vs~ 
FLE 

ADC PE SS 
FOR~ IT 2 LAeEL 

(C/H/F 

H$LOC ~EL~ 7:: lC (0 12~/ 0/14 

!Y$R~N SP LC~ c LfFC lCll r1:a 

·-·-·-(II-·-·-· ...... -·-·-·-·-·-·-·-·-·-·-·-·-·-·-·- t.-•- ·-·- ·-· 

T A S K CONTROL b L C C K • 
I 

·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-*-·-·-·-·-·-· 

c • • 

TAS~ CC~TROL &LOCK AT ~OORESS 015B2C 
TASK KEY = l 
C~LY TASK AT PPICRITY lo 
TCB FLAGS 

wAIT FOR TRA~SIE~T 
wAIT FOR CA~CEL IN PROGRESS 

PREA~BLE ACDRESS = Cl9ACC 
TRANSIEhT IO/SVC ~OGE = 3~ 

A S K F S W • • • 

PROGRA~ STATUS WCRO = C~l60038 4lCCObl6 
PRCGRAM KEY = l 1 .HICH IS JCE RFGCLMP 
I~TERRUPT CCCE :"e 
CCNCITION CCOE : C 
PRCGRAM MASK 

FIXEO POINT OVERFLOw PREVENTEC 
OECI~AL OVERFLO• PREVENTEC 
EXPO~E~T O~ERFLOW P~EVE~TEC 

SIGNIFICANT ALLOWED 

Figure 4-5. RPG Dump Analysis Listing (Part 4 of 9) 
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l.O 

• • 
INSTRUCTION ADDRESS = UDCB18 
NC~ZERO I~STRLCTIC~ LE~GTH 12 BYTES! 
OPERATION: SVC RPGM2 I~STRLCTICN: 0138 

REG U 
~CC!OCOCE 

REG 8 
6CC00&7< 

REG l 
ECOCD6H 

REG 9 
;:;cocos3c 

l<E G 2 
c~ccoe3t 

R((, A 
caoore3t 

REG 
~CGCCCCO 

REG B 
~OCCLHA 

REG 4 
rucc iccc 

REG C 
CGOCP.HC 

4 ~ • P " C G R A ~ C I' E C K I S l A ~ C C C [ E • 4 * 
EUSY 
E~lRY POI~T AC~RESS = rLOA6l 
PS~/REGISTER SAVE AQEA ACDRESS LPLC3C 

PRCGRA~ STATUS .cRG = C~lbr~c& 
PFCGRA~ KEY = l , wHIC~ IS 
I~lfRRLPl cccr =KID 

EC~~GbEC 

JC8 RPGCL~P 

CONCITION CCCE = 2 
I~STRLCTICN ACDRESS 
NC~7ERO I~STR~CTIC~ 

OPERATION: ~ 

REG ~ REG I 
GLC!CCdCE 8COC04AB 

REG 8 F<E( 9 
6COC~672 l:CJCOP.3C 

= LJ~bt:C 
LE NG l H .'°'1'"'~-~~Y~T~E~S,-..,.,I 
I~STRUClIC~: FCFZ SC17 

REc 2 >'H 3 
~20l!J79E cCC~LC(C 

REb ~ HG P 
~coannc cr:uoc~c.a 

® 

..) L\,,jF 

HG " CiJCC !CCC 
RE~ C 

CLCCrHC 

4 c • E R ~ I ~ A T I 0 N I ~ f 0 ~ • ~ T I C N • • • 

c c • 

TER~IN~TIC~ SVC 99Jf 
ERROR STATUS CCDE JCCC 
ERRCR/FSW ADDRESS = lln268 

E R ~ I ~ A T I 0 N F S I. * " " 
PRCG"A~ ST~T~S WCRC = CC16CcCc ECCC0b8C 

PRCGRA~ KEY = l , ~HlCH IS JCB RPGCLMP 
INTERRUPT CCCE =,e 
CC~CITION CCCf = 2 
I~STR~CTICN ACDRESS = UC~btC 
NC~ZERC l~SlRlCTIOh LE~GTH It BYTES> 
OPERATION: OP INSTRUCllC~: FCF2 9(17 3;Qf 

·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· I I 
CC FILE 

·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 
CARE DTFCD AT AOORE~S 0007CB 

HG 5 
LCOC20C~ 

REG 0 
CC~Ci.JB 3r. 

REG s 
cc or 2Cl.[ 

HG c 
cr~runr 

Figure 4-5. RPG Dump Analysis Listing (Part 5 of 9) 

REG 6 
CCCC3C~C 

REG E 
~Dcccccc 

R~( 6 
rccovc 

F.E G E 
~Lrcr.c~c 

REG 7 
l.OOCCCC~ 

PEG F 
4lilOOAbA 

REG 7 
~ca~crcc 
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REG U 
ccocaoce 

REG 8 
6LOC0672 

FEG I 
ECOCU68 ~ 

i;EG 9 
uCJCOB3C 

REG 2 
CCOCJB3C 

REC A 
CCOLDB!C 

·-·-·-*-•-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· I I 
L C A D M 0 D U L [ A R E A • 
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REC ~ 
C•LCCICCC 

REIO C 
O~OC076c 

R[( 5 
V'OC2CCC 

l<Ef C 
~CCCu83' 

REC 6 
CCCCJt~C 

REG t 
~CCC~LCC 

REG 7 
L~IJ%CCC 

"EG F 
4l~OOHA 

• • * R F G C B ~ CSE CT, RPGL02uC ~ H A S C • • * 
rccooa-O~F05eFC FCC6C7Ff ~CCCJE2C OOCOC~Jl ccrcccra 0~l~fCFC OLCCClCC ccaocccc •.t.Gc ••••••••••••••••• c~ •••••••• -CLCCCl 

CCCC20 TC Ct~OSF SA~E AS LAST ~ORD 

CCC060•0CCOCCGO cccacaoo aco~urco .:ia~c~coc Cfl-OOOLOU uornooa c COOCFCCC ocuccccc •••••••••••••••••••••••••••[,,,,,-C(.([6L 
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CCCCAO-CCCCCCCO CCCOC254 llCCJ:JUCCO n(JCGOODQ OOOuOLIOL OCJCODOOC OL.at025S CCCCL~CC ••••••••••••••••••••••••••••• •••• -ccCCAC 

rccoco-occccooo oocooooo ocuoocc~ oa~oosoc OLOG:Jl.CO CCC0067C ccccco;: tr.GCtCLC •···· •••••••••••••.•••••••••• •••• -rccccc 
COCDEO-OCC006B6 CCC006DA occauccc CUCOC70~ ccoa~cou OOCClOCOC GCCCOCCC OCOOC76C •· • •• • • • • • • • •• ••••••• •••• •••• •• ,--CCCtEC 

CGCll'.lC-OCCOCOCO cocooooa ocooosce :J0000938 OC000938 CCCOOCGC cccccccc cccocccc • .................................. -cue ice 

CCC12C TC 00013f SA~E AS LAST WOhC 

Figure +s. RPG Dump Analysis Listing (Part 6 of 9) 
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CCClEO lC OOOlFF SA~E AS L~Sl ~ORO 
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• Appendix A 
Program Exceptions 

Table A-1. Program Exceptions 

Interrupt Interrupt Cause 
Code 

01 Operation exception: An illegal operation has been attempted or an operation using a 
noninstalled processor feature has been attempted. 

02 Privileged operation exception: A privileged operation has been attempted by a program 
operating in the problem mode (PS, bit 14 of current PSW, set to 1). 

03 Execution exception: The subject instruction of an execute instruction is an execute 
instruction . 

• 04 Protection exception: A storage protection violation occurs on a program-generated 
address when the storage protect feature is installed. 

05 Address exception: A main storage location outside the range of the installed main 
storage is referenced by a program-specified address. For the load-control-storage (LCS) 
instruction only, the referenced control storage location is nonexistent. 

06 Specification exception: 

• The unit of information referenced is not on an appropriate boundary . 

• An invalid modifier field is specified in the service timer register (STRl instruction . 

• The r 1 field of an instruction that uses an everv'odd pair of registers (64-bit operand) 
does not specify an even register. 

• A floating-point register other than 0, 2, 4, or 6 is specified . 

• A multiplier or divisor in decimal arithmetic exceeds 15 digits and sign . 

• The first operand field is shorter than, or equal in length to, the second operand in 
decimal, multiply, and divide instructions. 

continued 
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Program Exceptions 

Table A-1. Program Exceptions (cont.) • 
Interrupt Interrupt Cause 
Code 

06 (cont.) • The four low-order address bits specified by the contents of r 2 comprise a set 
storage key (SSK) or insert storage key OSK) instruction and are not equal to 0. 

• The function specified by the 12 field of a diagnose instruction was not loaded in the 
transient area of control storage. 

• A SOFTSCOPE instruction (SSFS or SSRS) was issued without the supporting 
microcode loaded in the control storage transient area. 

07 Data exception: 

• An invalid sign or digit code is detected in decimal operands . 

• Fields in decimal arithmetic overlap incorrectly . 

• The first operand of the multiply decimal instruction does not have sufficient number 
of high-order 0 digits. 

08 Fixed-point overflow exception: A fixed-point add or subtract operation exceeds the 
capacity of the first operand field. This interrupt is masked by b, bit 36 of the current PSW. • 09 Fixed-point divide exception: The quotient of a fixed-point divide operation exceeds the 
capacity of the first operand (including division by 0), or the result of a convert-to-binary 
instruction exceeds 31 bits. 

OA Decimal overflow exception: The result of an add decimal, subtract decimal, or 
zero-and-add instruction exceeds the capacity of the first operand location. This interrupt is 
masked by d, bit 37 of the current PSW. 

OB Decimal divide exception: The quotient of a divide decimal (DP) instruction exceeds the 
capacity of the quotient part of the first operand field. 

oc Exponent overflow exception: The final characteristic resulting from a floating-point 
arithmetic operation exceeds 127. 

OD Exponent underflow exception: The final characteristic resulting from a floating-point 
arithmetic operation is less than 0. This interrupt is masked by e, bit 38 of the current 
PSW. 

OE Significance exception: The final fraction resulting from a floating-point addition or 
subtraction is equal to 0. This interrupt is masked by s, bit 39 of the current PSW. 

OF Floating-point divide exception: The divisor fraction in a floating-point divide operation is 
equal to 0. 
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Appendix B 
SYSDUMP File Allocation 

This appendix contains information about $Y$DUMP file allocation. 

Table B-1 shows the number of cylinders required, depending on your system's main 
storage capacity and the type of disk device you are using. 

For example, a system with 8MB main storage requires 53 cylinders for the 
SYSDUMP file on an 8433 disk drive. 

Table B-1. $Y$DUMP File Size in Cylinders 

Disk Type 
Storage 
Capacity 8416 8417 8418 8419 8430 8433 8470 
(MB) 

Cylinders Required for Use 

1 15 5 15 12 8 7 2 

1.5 22 8 22 18 11 10 2 

2 30 10 30 24 15 14 3 

2.5 37 13 37 30 18 17 4 

3 44 15 44 36 22 20 4 

3.5 52 18 52 41 26 23 5 

4 59 20 59 47 29 27 6 

5 74 25 74 59 36 33 7 

6 88 30 88 71 44 40 8 

7 103 35 103 82 51 46 10 

8 118 40 118 94 58 53 11 
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Use the following procedure to expand the size of the DUMP file after an increase in 
storage: 

1. Use the following JCL to scratch the $Y$DUMP file on SYSRES: 

II JOB SCRDUHP 
II DVC 20 II LFD PRNTR 
II DVC RES II LBL SYSDUHP II LFD SYSDUHP 
II SCR SYSDUHP 
I& 
II FIN 

2. Use Table B-1 to determine the number of cylinders required for your system. 

3. Use the following JCL to allocate a MIRAM file (labeled $Y$DUMP) and to 
execute the SG$0PN load module: 

II JOB ALLOCATE 
II DVC 20 II LFD PRNTR 
II DVC RES 
II EXT Hl,C,1,CYL,xx 
II LBL SYSDUHP II LFD SYSDUHP 
II EXEC SGSOPN 
II PARAH SYSDUHP,100 
I& 
II FIN 

(where xx is the nl.lllber of cylinders) 

You now have sufficient contiguous free space to store a dump of your system's main 
storage. 
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