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GENERAL INFORMATION

LEGEND

BG Background

CAW Channel Address Word

CCB Command Control Block

CCW Channel Command Word

CE Customer Engineer

CI Core Image

COMREG Communications Region

CPU Central Processing Unit

CSwW Channel Status Word

DASD Direct Access Storage Device

DEBE File to file utility

DITTO File to file utility

DMF DOS MAINTENANCE FACILITIES

DOS Disk Operating System .

DSERV - Directory Service

DSPLY Display ,

EBCDIC Extended Binary Coded Decimal Interchange Code

EOB End of Block

EOJ End of Job

EQE Error Queue Entries

EREP . Environmental Recording Editing and Printing Program

EXEC Execute »

Fl ‘ Foreground 1

F2 Foreground 2

GMT Greenwich Mean-Time

IMPL Initial Microprogram Program Load

IPL Initial Program Load

JCC Job Control Command

JCS Job Control Statement

JECL Job Entry Control Language

LUB Logical Unit Block

oS Operating System

PDAID Problem Determination Aids

PIK Program Interrupt Key

PIOCS Physical Input Output Control System

POWER Priority Output Writers, Execution Processors and Input
Readers

PSwW Program Status Word

PUB Physical Unit Block

RAS Reliability Availability Serviceability

SADP Serviceability Aids and Debugging Procedures

SAL Stop After Log

SEREP System Error Recording and Edit Print Program

SIO Start Input/Output

SPOOL ’ Simultaneous Peripheral Operations Online

SRL System Reference Library

SSC Self-Study Course (This manual)

SvC Supervisor Call



SYSGEN System Generation

TOD Time of Day

TXT : Text

ucCs Universal Character Set

UPSI User Program Switch Indicator
VTOC Volume Table of Contents

COURSE DESCRIPTION

This course is designed to teach the CE's DOS Operating Procedures and the use
of Problem Determination Aids, Utility Programs and DOS Messages for locating
hardware problems.

SPECIAL INSTRUCTIONS

The figures and appendixes called out in this course are found in the Supplementary
Course Material manual, form SR25-5673-1,

Prerequisites

50009 System Introduction
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BASIC SKILLS

o

6.

10.
11.
12.
13.

14.

16.

17.

18,

19.
20.

Be able to use JCL to define the I/O devices required to perform a job and
initiate the execution of that job.

Be able to use the system reconfiguration facilities. -

Invoke, control the execution of, and interpret the output of programs used for
on-line maintenance in a POWER environment.

In the event of an ABEND, use the system messages, dumps, and the edited
output of 1/0 error recording facilities to isolate the malfunction to software,
hardware, or media.

Using messages, dumps, and/or other available indicators, determine the
cause of a system wait. »

Perform the necessary steps to execute system recovery procedures such as:
IPL, Warm Start, Checkpoint Restart.

Using applicable and available facilities, execute recovery procedures from
1/0 and storage media failures.

Interpret messages and take indicated action for software failure.

Interpret error messages to determine: Hardware Failures, Storage Media
Failures, Program Errors, JCL Errors.

Be able to interpret a disk dump.

Identify relationship and use of VTOC and labels to the data sets on a volume.
Determine the status of any I/0 device by using the appropriate system 1/0
control blocks.

Use an assembler language listing and linkage editor map to locate, in a core
dump, any given instruction or routine of a simple one-phase program.

Use the system control panel and/or the console typewriter to communicate
with IPL and job control to assemble, linkedit, and execute a simple one-
phase program.

Operate stand-alone/system programs to display the information on any 1/0
device. »

Operate the SEREP program to determine the system status when the DOS
goes to the wait state,

Use the PIOCS macros to accomplish 1/0 operations on a card, printer, tape
or DASD device(s).

Utilize those problem determination aids provided by the latest release of DOS
that will assist in defining hardware problems. The skills include, but are
not limited to, the ability to utilize: (a) Interrupt and 1/O Trace (b) Format-
ted Dump.

Obtain and utilize a system dump as an aid in problem definition.

The above skills must also make the man capable of operating in a RMS,
POWER, and TP environment,

The preceding basic skills are a general description of the student job in relation to
‘the subject. For more detailed information, refer to the objectives located within
each session of this manual. '

MATERIALS REQUIRED

Your course administrator or monitor will provide you with the necessary materials
to complete this course.
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INSTRUCTIONS TO THE STUDENT

The instructional method used for each session is designed so that you will receive
only the instruction required for your individual needs. Below is a flowchart of the
method used. The chart is explained on the next page.

There is a Course Map included in this book. It indicates the average time for each
session. There is a column to record your actual time on and off the terminal.
Please record this information.

Topic Introduction
and Obijectives

Take
Pretest
(Optional)

Need
Instruction

Take Required
Teach Material

Y

Post-Test

No

More
Instruction
Required

Yes

Additional Teach
as Required

Y

Topic Conclusion

I To Next Topic >

viii



Session Introduction and Objectives

At the beginning of each session, you will be given the session introduction and the
objectives for that session. Pay particular attention to the objectives because they
tell you what you must be able to do in order to satisfactorily complete the session,
The pretest and post-test questions relate directly to the objectives.

Pretest

After receiving the session introduction and objectives, you will be given the choice
of taking or skipping the pretest. The purpose of the pretest is simply to determine
which parts of the session you already know and which parts you need to be taught.
If you feel that you are totally unfamiliar with the subject, we suggest that you by-
pass the pretest. In that case, you would be taught the entire session.

If, on the other hand, because of prior training or experience you feel that you are
already familiar with portions of the session, then it would be to your advantage to
take the pretest. The results of the pretest will be used to determine which portion
of the session you will be taught, If the results indicate that you need no further
instruction, you will bypass all of the teaching material for that session.

CAUTION: Do not guess at answers on the pretest. If you are not sure of an
answer, send an EOB. This will enable you to receive the teaching

material for that question.

You should answer the questions by entering either a, b, ¢, d, e, T (TRUE) or F
(FALSE). Any other entry will be counted as an incorrect answer.

The pretest merely enables you to move through the session more quickly if you have
prior knowledge or experience.

Teaching Material

In the teaching material, you receive the amount of instruction needed to achieve the
objectives for the session. You may be taught all of the material or only a portion,
depending on the results of the pretest.

Post-Test

The post-test checks to see if you understand what was taught in the teaching material.
Normally, you will not have to answer all the post-test questions for a session. The
terminal will tell you which post-test questions to answer. Answer the questions in
the same manner as you did in the pretest.



Session Conclusion

If you need no further instruction after the post-test, you will be given the session
conclusion and go to the next session of study.

Additional Teach as Required

The terminal will type a short critique for each post-test question that you answered
incorrectly. If you have missed only a few questions, you will go to the session
conclusion. If the results of the post-test indicate you have missed several impor-
tant concepts, you will be given more instruction. Because of this, you should
answer each guestion on the post-test to the best of your ability.

SAFETY - FIS COURSES

An individual may be exposed to two conditions--HAZARDOUS and NON-HAZARDOUS.
All FIS course requirements are considered to be NON-HAZARDOUS. In a NON-
HAZARDOUS condition an "IBM employee may work alone providing arrangements
are made for at least an hourly check relative to his well-being. This may be accom-
plished by telephone or direct personal communication.” You should insure that local
arrangements are made to comply with this safety precaution.
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SESSIONS

SESSION 1 - INTRODUCTION TO AN OPERATING SYSTEM
This session requires approximately 2.0 hours to complete.

This session reviews concepts of an operating system. The concepts of the
operating system discussed will not be oriented toward any particular operating
system. The purpose of this course and rationale for training hardware CEs on an
operating system will be discussed.

OBJECTIVE

Upon completion of this session, the student, using the maintenance documentation,
should be able to:

1. Given a list of components, select those required to make up a computer
system.,

2. Define an operating system and identify the types of programs that make up an
operating system.

3. Given a list of programs, determine if the program is a control program or a
processing program. ‘

4. Place in the correct sequence, the steps required to implement a program.

5. Identify the purpose of the following programs when operating in an operating
system environment.
a. IPL

b. Job Control
c. Supervisor
d. Assembler
e. Linkage Editor
6. Identify the correct sequence of operation and interaction between the follow-
ing programs when executing an assembly.
a. IPL
b. Job Control
c. Supervisor
d. Assembly

Highlights

e An operating system is made up of control and processing programs.
e The function of an operating system is to make optimum use of system resources.
e System control programs consist of:

IPL '

Job Control

Supervisor



e IPL initializes the system and loads the supervisor. :

e Supervisor is core resident after IPL and acts as a monitor for all other programs,

e Job control is in core between job steps and provides job~to-job transition.

e The linkage editor is a service program, and prepares object programs for
execution,

® An operating system executes programs from the Core Image Library.

Activity

REMINDER: All figures and Appendixes referred to in this manual can be found
in the Supplementary Course Material manual, form SR25-5673-0.

NOTE: The term 'DOS' and 'DOS/VS' are synonymous.

Read all of Section 1-1, 'COURSE INTRODUCTION!, in the 'SUPPLEMENTARY
MATERIAL?' portion of this manual, and when you have finished, answer the study
questions at the end of the section.

PRETEST/POST-TEST QUESTIONS (SESSION 1)
1. (True/False) A hardware system consists of I/0 devices, a CPU, and Programs.

2. Select two components from the list below that most correctly describe a com-~
puter system.

Hardware
CPU
Software

. Disk
Reader

SDQPO"P-"

3. Select the definition below that best describes an operating system.

a. Organized method to accomplish a task.

b. CPU, reader, disk, printer, and console.

c. It is a system (software) that makes the hardware system easier to use.
d. Instructions to do an I/O operation.

4. An operating system is made up of:

a. A hardware system and a software system.
b. CPU and hardware 1/0.

c. Control programs and hardware system.

d. Control programs and processing program.
e. Hardware system and processing program.

5. (True/False) A control program controls or monitors the use of a computer
system.



7.

10.

11.

Major hardware resources that the operating system monitors and optimizes
to produce more throughput for the customer are:

a. Direct access storage space.
b. Main storage space.

c. CPU time.

d. 1/0 devices.

e. All of the above

The control program that provides job-to-job transition with no operator inter-
vention is:

a. IPL.

b. Supervisor.

c. Job Control.

d. Linkage Editor.
e. Assembler.

(True/False) The customer writes all the processing programs in an operat-
ing system.

Programming languages that a programmer can effectively use, that do not

require in-depth knowledge of a hardware system are:
(More than one answer is required)

a. FORTRAN

b.  PL/I

c. COBOL

d. ASSEMBLER

e. MACHINE language

A macro statement when processed by the ASSEMBLER, generates:

Many microinstructions.
Many machine instructions.

ge

Arrange the following items in the correct numerical sequence required to im-
plement a program.

Linkedit time
Execute time
Program development
Compile time

Select one of the following (a, b, ¢, d, or e) when you input your answer to
question 11,

.
-
-
-

-

W0 W
O o
NN W
NN~ s

-
-

paoTe

-
-



12.

13.

14.

15.

All processing programs are loaded into storage for execution by the:

v

a. Job control,
b. Linkage editor. :

c. . System loader, a portion of the linkage editor.v
d. System loader, a portion of job control,

e. None of the above.

"The program that provides for relocation of object modules prior to execution

is:

IP1.. :
SUPERVISOR.
Job Control.
Linkage Editor.
Assembler.

oo Tp

The IBM SORT program is: (More then one answer is required)

a. A customer written program.

b. A language translator.

c. A service program,

d. A control program,

e. A processing program.

The program places programs in the Core Image Library and the

program takes the programs from this library and loads them in
core for execution.

a. Supervisor, supervisor

b. Linkage editor, linkage editor
C. Supervisor, linkage editor

d. Linkage editor, supervisor

e. Utility, supervisor



Match the following programs with their associated function.

Function Programs

Loads the supervisor 1. IPL
Loads job control 2. Job Control
Loads linkage editor 3. Supervisor
Translates symbolic to machine language 4. Assembler
First DOS control program loaded into 5. Linkage Editor
the system
f. Converts object module from language

translator output to executable format
g. Resides on SYSRES
h. Is a service program
i. Provides job-to-job transition
j. Handles I/O operations

paapoep

a., a=1; b=3; c=3; d=4; e=1; f=5; g=1,2,3,4,5; h=5; i=2; j=3
b. a=2; b=3; ¢=2; d=4; e=1; f=5; g=1, 2, 3, 4, 5; h=5; i=2; j=3
c. a=1; b=3; ¢=3; d=4; e=1; {=5; g=1,2, 3, 4; h=5; i=2; j=3
d. a=1; b=3; ¢=3; d=4; e=1; £f=5; g=1,2,3,4,5; h=5; i=3; j=3
e. None of the above.

Arrange the following programs according to the numerical sequence in which
they are loaded into core, when a system is IPLed and a program is assembled.

Supervisor
Assembler
IPL

Job Control

[T

Select one of the following (a, b, ¢, d, or e) when you input your answer to
question 17. ~ '

a.

v

d.
e.

-

1,2,4,3
2,3,1,4
c. 1,4,2,3
3,4,1,2
2,4,1,3



SESSION 2 - SYSTEM CONCEPTS

This session requires approximately 2.0 hours to complete.

This session introduces the concepts of system operation unique to the Disk Operating
System (DOS). Discussed are such items as:

@
(2)
(3)
()

)
(6)

Available reference publications with emphasis on the function of specific
manuals.

System communications including message formats and the operator re-
sponses to them,

The operating procedures and control statements required to IPL a DOS
system,

An introduction to multiprogramming and system generation (SYSGEN),
The use of symbolic references as they apply to 1/0 operations.

An introduction to the concepts of virtual storage.

This session provides a basic understanding of the DOS environment which you will
use throughout the remainder of the course.

OBJECTIVE

Upon completion of this session, the student, using the maintenance documentation,
should be able to:

*7.
*8.

Choose the correct manual to use as a reference when performing selected operator
functions.

Identify the operation of Job Control (when processing an ASSGN statement) as it
relates to the Logical Unit Block (LUB) and the Physical Unit Block (PUB).
Determine which program has priority when given a multiprogramming system
configuration.

Select from a list, the most correct statement relative to virtual storage operation.
Select from a list, those items which require the customer to do a SYSGEN.

Given a DOS error message, identify the action indicator, message number,

IBM program, and partition that issued the message.

Submit the control commands required to IPL a DOS system.

Given an error message as a result of an incorrect IPL control statement,

identify the action to be taken and correct the error. ’

* Partially or wholly supported by follow-on lab.

Highlights

e Many manuals are available as reference for operating DOS/VS.
e I/0 device assignments can be modified via an ASSGN statement.
o Multiprogramming provides the facility of three programs executing in core at the

same time.

o System Generation (SYSGEN) is that process whereby the customer builds an
operating system to fit his needs,

e IPL is the first operating procedure performed by the operator to bring up DOS.

e Virtual storage allows better utilization of real storage.



Activity

Return to the terminal and enter an EOB to continue,

PRETEST/POST-TEST QUESTIONS (SESSION 2)

1, Choose 3 manuals from the list that are used primarily by a system operator
using DOS/VS. (Three answers are required.)

a. DOS/VS SADP

b.  DOS/VS Operating Procedures -

c. DOS OLTEP SRL

d. DOS/VS Messages

e. DOS/VS System Control and Service

2. The ASSGN statement changes the pointer in the:

PUB

LUB

Job Control Program
IPL Program

o PP

3. The hardware address of an I/0 device is located in the:

PUB

LUB .
Job Control Program
. IPL Program

a0 o e

4, The LLUB and PUB are located in the:

IPL Program

Job Control Program
Supervisor

ASSGN Statement

o TP

5. Determine the problem program with the highest priority in the following
figure (assume default options).

a. Supervisor SUPERVISOR
b. Inventory ’
c. Payroll ‘ BG
d. Sort INVENTORY
‘F2
PAYROLL
F1
SORT




What 2 items must be saved when control is transferred from one partition to
another? (Two answers are required) . '

a. The OLD PSW's

b. The current PSW of the interrupted partition -
c. The problem program 1/0 data

d. The contents of the general purpose registers

Select the most correct statement.

a. All programs in the virtual address area are divided into 1K blocks of code.

b. The supervisor always operates in virtual mode and occupies the lower part
of real storage. ' ’

c. The job control program is always executed in virtual mode, even if the
program it prepares for execution is to run in real mode.

d. A page name is a 1K block of storage.

Use the following Job Control statement and error message to answer questions 8

through 11.
ASSIGN SYS003,X'281!
" BG 1S01D INVALID STATEMENT
8. The failing operand is:

10.

BG
ASSIGN
SYS003
x'281"

pooe

The partition that issued the message is:

F1
Supervisor
ASSIGN
BG

e oP

The action indicator means:

a. Action
b. Decision
c. Information



11.

12.

13.

14,

The control program which issued the message is:

a. IPL
b. Job Control (JCL)
c. Supervisor

d. None of the above

Select the correct DOS IPL statement (command) that would initialize a system
to the time of 9:00 PM on February 2, 1972,

a. SET CLOCK=09/00/00, DATE=02/19/72
b. SET DATE=02/02/72, CLOCK=21/00/00
c. SET DATE=02/2/72, CLOCK=09/00/00
d. SET CLOCK=21/00/00, DATE=02/02/72 '
e. SET DATE=02/19/72, CLOCK=09/00/00

A DOS system is IPLed and the reader is made ready. One card is read and
the system enters the wait state. Your next action should be to:

Check bytes 0 through 4 for an error message.

Run diagnostics on the reader.

Run diagnostics on the disk.

IPL again. ,

Check the console switches to determine if you have IPLed the correct
device.

(DQ.-.OP"PD

Select from the following list those items which would require a customer to
perform a new SYSGEN. (More then one answer is required)

a. A failing disk drive.

b. A need for multiprogramming capability.
c. The addition of a new tape sub-system to the present system configuration.
d. A need to use the facilities of a new language compiler,



SESSION 3 -~ SYSTEM RESIDENCE ORGANIZATION
This session requires approximately 1.5 hours to complete.

The system residence pack (SYSRES) is the major element of the DOS system. It
contains the necessary software components (called libraries) for system operation.
The purpose, size, and format of these libraries are discussed. It is important to
gain at least a conversational knowledge of the SYSRES organization so that you might
be better able to service your customers running DOS.

OBJECTIVE

Upon completion of this session, the student, using the maintenance documentation,
should be able to:

1. Identify the four major libraries of the system residence file and the direct-
ories associated with each library.

2. Identify the relative location on SYSRES assigned to each of the following sys-
tem residence components.
a. Core image directory
b. Source library directory
c. Relocatable directory

d. Procedure directory
e. Core image library
f. Source library

g. Relocatable library
h. Procedure library

i. IPL records

je Sub-~directories
k. User area

1. VTOC

3. Identify the library from which programs are executed by the DOS system.
4, Identify the library, on the system residence pack, where object decks from
all IBM compilers can be stored.
5, Identify the library that can be used as input by the ASSEMBLER or COBOL
language translators.
6. Identify the function of:
a. The volume label.
b. The VTOC.
c. The data file (Format 1) label.

Highlights

e The system residence pack (SYSRES) contains components called libraries.

e Core image library contains programs in executable format. Programs can be
executed only from the core image library. :

e Relocatable library contains object modules. These object modules are the output
of language translators and the object modules must be linkedited and placed in
the core image library before they can be executed.

10



e Source library contains books in the form of source statements and can be used as
input to the language translators.
® Procedure lbrary contains commonly used sets of job control statements.

® Data file labels ensure data integrity.

Activity

Return to the 'termiha.l and enter an EOB to continue.

PRETEST/POST-TEST QUESTIONS (SESSION 3)

1.

2.

3.

(True/False) The four library sizes are determined by the customer.
The optional library (libraries) on the system residence pack are:

a. Source, relocatable, and procedure.

b. Relocatable and core image.

c. Core image, source, relocatable, and procedure.
d. Relocatable.

e. Core image and source.

Private libraries can be associated with:

. Relocatable library.
. Core image library.
. Source library.

. All of the above.

TP

20

The figure below is a representative layout of 2311 residence file. Match the
numbered areas using the identifying letters from the given list. (Procedure

library and directory not shown.)

a. Core image directory
b. Relocatable directory
c. Source library

d. Source directory

e. Core image library
f. ‘Relocatable library
g. IPL records

h. Sub-directories

i. User area

i

j. VTOC )
: Cylinder
Cylinder One
Zero i
TRK ¢ 1.
1
, 3 4 5 6. 7 8
2.
9

1

{FE 111116])



5. Executable programs are contained in which one of the following libraries ?

a. Relocatable
b. Source
c. Core image

6. Object decks produced by language compilers may be stored in the
library.

a. Relocatable
b. Source
c. Core image

7. When a compiler has need to generate a MACRO, it obtains the MACRO from
which one of the following libraries ?

a. Relocatable
b. Source
c. Core image

8. The pointer to the VTOC is contained in:

a. The volume label.

b. The first record in the VT OC,
c. The SYSRES EXTENT.

d. None of the above.

9. A Format 1 label contains:

a. A pointer to the VTOC.
Name and extent limit of the file.

A pointer to the volume label.
All of the above.

2o T

10.  Which of the following describes the relationship between the volume label,
the VTOC, a Format 1 label, and a data file?

a. The VTOC points to the volume label.
The volume label contains a Format 1 label.
The Format 1 label defines a data file.

b. The volume label points to the VTOC.
The VTOC contains a Format 1 label.
The Format 1 label defines a data file.

c. The Format 1 label points to the VTOC.
The VTOC contains the volume label,
The volume label defines a data file.

d. The data file contains the volume label.
The volume label points to the VTOC.
The VTOC defines a data file.

- 12



SESSION 4 ~ SYSTEM/370 CPU OPERATION

This session requires approximatelyr?'a 5 hour to complete.

This session presents the information required by an operator for normal system
operation. This information will be used during the lab portion of the DMF course.
During this Session, you will be exposed to information on various System/370 CPU
Models that you may possibly encounter in follow-on lab training.

OBJECTIVE

Upon completion of this session, the student, using the maintenance documentation,
should be able to:

*1,  Operate the System/370 using DOS/VS SADP manual (GC33-5380) to perform the
following functions.
a. Display/alter storage using the Documentary console.
b. Display/alter general registers, using the Documentary console.
c. Trace an instruction loop.
d. Perform the Store Status (ST) function.

* Partially or wholly supported by follow-on lab.

Highlights

e The documentary console can be used to alter/display the following.
- Main Storage
- Storage Key
- General Registers
- Floating-Point Registers
- Current PSW 4
o Power-on of the CPU will automatically load the microprogram for the system if
the console file is ready.

Activity

Return to the ‘terminal and enter an EOB to continue.

13



PRETEST/POST-TEST QUESTIONS (SESSION 4)

1.

What switch is used to instruction step a loop through a program on a System/
370 Model 145?

a. Address Compare

b. Check Control

c. Rate

d. Storage Select

e. Diagnostic/Console File Control

(True/False) On a System/370 Model 145, pressing the Power-On button will
initiate an automatic microprogram loading sequence, provided the Diagnostic/
Console File Control switch is in the Read position.

Select from the list provided, the items necessary to display general purpose
register 10 on a 3210 printer connected to a System/370 Model 145,

Press alter /display
Type DF ‘
Type DM

Type DG

Type A

Type 10

. End

.

I

i

Select one of the following (a, b, ¢, d, or e) when you input your answer for
question 3.

a. 1-2-5-7
b. 1-83-5—=7
c. 1-4-6-17
d. 1-2-6-17
e. 1-4-5-7

On the System/370 Model 125, pressing the MODE SELECT and entering C
will display:

a. Protection Key

b. Control Registers
C. Main Storage Real
d. General Registers

On the System/370 Model 125, to alter a main storage address, what function
must be performed?

a, Type in the desired change data.

b.  Type A and the desired change data.

c. Type the desired change data and press ENTER.

d. Move the cursor under the desired digit and type the new data.

14



Which state(s) must a System/370 Model 145 be in to alter/display from the
Documentary console ?

poge

Wait

Manual

System

All of the above

Select the items necessary to trace a loop through a program, one in-structioﬁ
at a time (System/370 Models 135 and 145).

Press stop
Press system reset
Set check control switch to hard stop

Set rate switch to single cycle
Press start key
Press set address and display

1.
2.
3.
4, Set rate switch to instruction step
5.
6.
7.

Select one of the following (a, b, ¢, d, or e) when you input your answer for

question 7.

a. 1-2-6-7
b. 1-3-7
c. 1-4-6

d. 1-5-6
e. 1-2-4-6

Select from the list provided, the items necessary to alter floating-point
register 4, using the printer-keyboard on a System/370 Model 135,

LT

3O U W
.

Press alter/display
Type AG

Type AF

Type AC

. Type AK

. Type 4

. End

°

.

Select one of the following (a, b, ¢, d, or e) when you input your answer for

question 8.

a. 1-2-6-7
b. 1-3-6-17
C. 1-4-6-7
d. 1-5-6-7

On a System/ 370 Model 125 system the entry U is made while in a MODE
SELECT operation. This will:

a.
b.
c.
d.

Store Status

Store GP and Control Registers
Save Usage Counters

Unload Tapes

15



SESSION 5 - DOS CONCEPTS & OPERATING PROCEDURES

This session requires approximately 3.0 hours to complete.

This session assembles all the elements of DOS (some of which were presented in

the previous sessions), and shows how they fit together during system operation. Job
execution is discussed; including the details of Job Control statements, with specific
emphasis on how they are used to handle job-to-job transition, Checkpoint/Restart-
a method of restarting a job from some point other then the beginning is covered. An
understanding of system operation, including job control statements and messages,

is essential for you to service hardware systems running DOS.

OBJECTIVE

Upon completion of this session, the student, using the maintenance documentation,
should be able to:

*1. Correct any errors in job control cards used to do an assembly, linkedit, and
execution of a problem program (excluding label cards). ‘
*2. Use error messages and the operator's guide, to correct any operator error

encountered during the assembly and execution of a problem program.
*3. Use the console and proper job control statements to obtain a system dump,
either during execution or on an abnormal termination of a problem program.
*4, Given an error message as a result of an incorrect job control statement, use
the error message to locate and correct the error.
5. Identify the relationships between the IPL program, Job Control program,
Supervisor, and problem program in a batched job processing environment.
6. State the purpose of the DOS Checkpoint/Restart procedure.

* Wholly or partially supported by follow-on lab.

Highlights

® A // JOB statement indicates the beginning of a job.

A job contains one or more job steps.

® Checkpoint/Restart provides the facility to recover from an error without re-
starting the job from the beginning.

® Each time a checkpoint is taken, the number of the checkpoint is printed on the
console typewriter.

Activity

Return to the terminal and enter an EOB to continue.

16



PRETEST/POST-TEST QUESTIONS (SESSION 5)

1.

Under DOS, the terms job, job step, and their interrelationship may be most
accurately described as:

. A job is one or more related job steps run as a unit. It is initiated by a

// JOB control card, and terminated by a /* control card.

b. A job step is a series of related jobs.

C. A job step is the execution of one processing program. It is initiated by
the // JOB control card.

d. A job is one or more related job steps run as a unit. The unit is initiated
by a // JOB control card and terminated by a /& control card.

e. None of the above.

How many job steps are there in the following job stream ?

ooy
T WO N =

Assume the operator was running a job and it was cancelled due to a program
check. There was no system storage print outputted on SYSLST. Which of the

;‘following is the most likely reason for the absence of a storage printout ?

a, SYSLST is unassigned.

b. The printer is inoperable because of print checks.

c. There was a disk error when the storage print program was being loaded
in core,

d.  There was no // OPTION DUMP job control statement.

17



70

Choose the command that will provide a listing of the symbolic assignments for
a Disk Operating System on SYSLST.

a. // LISTIO BG
b. LISTIO ALL

c. // LISTIO ALL
d. LISTIO BG

The job control program is the unit in the disk operating system that handles
job-to-job transition, It:

a. Reads job control cards from SYSIPT.

b. Is disk resident and must be loaded into core whenever its functions are
needed. :

c. Is core storage resident and its functions are requested via an SVC
(supervisor call instruction).

d. Is loaded, as a deck of cards, from the reader, and in turn loads the
supervisor from a disk pack.

At the time execution of a processing program is requested, it, like all programs
run under control of the disk operating system, is:

a. Resident in core storage at all times.

b. A module in the relocatable library.

c. Loaded, by the system loader, from SYSIPT.

d. Relocated, loaded and executed by linkage editor.
e. Fetched from the core image library.

Select appropriate cards and decks from the following list, and place them in
the sequential alphabetical order required to do an assembly, linkedit, and
execution of a problem program. (Items in the list may be used more than
once. )

a. 1. //JOB TEST
b. 2. // EXEC LNKEDT
c. 3. /*
d. 4.  // OPTION LINK
e. __ 5. OBJECT DECK
£ 6. /&
g. 7.  SOURCE DECK
h. 8. // EXEC ASSEMBLER
i 9. DATA DECK
i 10. // EXEC
11, // EXEC ASSEMBLY
12, // EXEC TEST
13. // EXEC LINKEDT

18



10.

The following ASSGN statement resulted in the error message shown:

// ASSGN SYS002,X'181*
1A04 INVALID I/O ASSIGNMENT

What action would you take if you were the system operator ? -

a, Cancel the job and give the message to the programmer.

b. Take a LISTIO printout and make the correct assignment.

c. Call the CE and have the LISTIO printout and error message available
for him.

d, Type in IGNORE and continue processing.
Select from the list provided the items that are saved in the checkpoint record.

PSW

Floating Point Registers

General Purpose Registers

. The Problem Program Area
Physical position of the 1/0 devices
6. Supervisor

Gl > W N =

Select one of the following (a, b, ¢, d, or e) when you input your answer
for question 10,

.

o0 TP
H[\Di—l-lb—'b—'
N’OOLIQOO[\’)
o 0o
O U1 Oy U1 v

(True/False) Checkpoints are taken to eliminate the need to start a program
at the beginning after a failure.
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SESSION 6 - 'MAPS/STORAGE PRINTS/AND SYSTEM MESSAGES

This session requires approximétely 1.0 hours to complete.

This session will show the format and purpose of the Linkedit Map, and the format of
standalone and system dumps. It will also show you how to interpret system cancel
messages. Included is a review of the various fields of an Assembler listing and
their uses. You will use this information in follow-on lab to solve trouble analysis
problems.

OBJECTIVE

Upon completion of this session, the student, using the maintenance documentation,
should be able to:

1. Given a storage print, linkedit map and an assembler listing, locate any instruc-
tion of a problem program,
2, Given a standalone or system storage print, locate the following:
a. General Registers
b. CAW
c. CSW
d. PSWs (old)
€. PSWs (new)

3. Given a system dump, use the system message to determine the cause of the
cancellation.
4. Use the assembler listing to debug program errors.

Highlights

® A Linkedit Map is produced each time a // EXEC LNKEDT run is made.
® An Assembly listing contains:

- External Symbol Dictionary

- Source and Object Coding

- Relocation Dictionary

- Cross Reference

- Diagnostics

Activity

Return to the terminal and enter an EOB to continue.

20



PRETEST/POST-TEST QUESTIONS (SESSION 6)

1.

In an assembler listing, what is the purpose of the diagnostic séction ?

a. Contains the literals that appear in the listing.
b. Contains information concerning symbols, where they are defined and used
in the program.

“c. Contains error messages.

d. Contains the relocation dictionary information.

(True/False) In a linkedit map, the XFR-ADR and LOCORE address will always
be the same.

(True/False) A linkedit map is printed at the conclustion of every successful

// EXEC LNKEDT job-step.

The difference between the storage address a program is assembled at, and
the actual storage address a program resides at in core, is found in the field
of the linkedit map designated as:

a. XFR-ADR
b. LOCORE
e. DSK-ADR
d. LOADED
e. REL-FR

Reference Figure 6.4 (parts 1 through 11) for Questions 5 through 8.

5.

When the program is loaded into storage, the actual address of the RDCCW

. (stmt 45) will be:

a. 3T6A
b. 3760
c. 3660
d. 3750
e. 3650

In the dump provided [F1gure 6.4 (Part 5 of 11)] , what information is contained
in GPregl?

000036A8
00003750
444E1FFO0
000036DC
0A0407F1

o0 T
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7.  In the dump provided [Figure 6.4 (Part5 of 11)], what is the contents of the CAW ?

a. 000029D0
b. 000029C0
C. 00000000
d. 00040000
e. 00000324

8. The instruction at 0036C8 in the dump is located at which statement number
in the assembler listing?

5
10
12
13
20

o Lo T W

9. Which of the following conditions would cause a 0P81I error message ?

Job cancelled due to 1/0 operator option.
Job cancelled due to I/0 error.

Job cancelled due to Invalid address.
Job cancelled due to CPU failure.

Job cancelled due to Channel failure.

Q-.O.U‘SD

(]

10. What would be the cause for the following message ?
0T03I ERROR ON RECORDER FILE AT B9192

a. Unrecoverable 1/0 error on the recorder file.
b. Recorder file not opened.

c. Recorder file full.

d. Recorder file located at invalid extent.



SESSION 7 - PHYSICAL INPUT OUTPUT CONTROL SYSTEM (PIOCS) MACROS

This session requires approximately 1.0 hours to complete.

This session introduces the coding used by all problem programs to issue an 1/0
request, and to show the relationship of the physical 1/O control blocks within the
problem program and core resident supervisor,

How many times have you as a CE, worked on a supposedly solid hardware problem,
and ran all diagnostics on a device without any trouble showing up? The device is
turned back to the customer and the device immediately fails.

This usually causes the hardware CE to ask himself some of the following questions ?

What do I do now?

Why is this device still failing, when the diagnostics ran correctly ?

Is it a hardware problem ?

Is it a software problem ?

How can I make it fail so I can fix it?

Where are the CCW's in storage that caused the failure?

How can I loop it on the failing CCW chain?

Can I write a little program to make it fail?

Where is the information that the program is analyzing to determine it had a
problem ?

A knowledge of PIOCS will allow the CE to answer many of these questions. In DOS
all problem programs request I/0 operations exactly the same way, no matter if the
program is written in Assembler, COBOL, PL/I, FORTRAN, etc.

This session will explain how the programs request I/O operations, how the super-
visor handles these requests, the control blocks used in the problem program and the
machine instructions required.

It is not our intent to make you an expert in coding PIOCS macros, but the easiest way
to understand how these macros function, is to be able to use them in a program,

OBJECTIVE

Upon completion of this session, the student, using the maintenance documentation,
should be able to:

1. Identify the function of the following macros when used in a problem program:
a. EXCP macro
b. WAIT macro
c. CCB macro

2. Identify the functions of the Physical Input Output Control System.

3. Identify the methods used to transfer control between the supervisor and pro-
blem program and vice versa.



4, Identify the relationship between the following items when related to an 1/0
operation: '
- EXCP macro
- WAIT macro
~ CCB macro
- CCW instruction
- 1/0 Area

Highlights

® The Physical Input Output Control System (PIOCS) handles all 1/0 requests in a
DOS environment.
® The problem program requests I/0O operations from the supervisor using the
following PIOCS macros:
- EXCP (Execute Channel Program)
- WAIT
- CCB (Channel Control Block)

Activity

Return to the terminal and enter an EOB to continue.

PRETEST/POST-TEST QUESTIONS (SESSION 7)

1. The Supervisor transfers control to the problem program by a:
a. EXCP macro
b. WAIT macro
c. Supervisor Call (SVC) instruction
d. Load PSW instruction
e. Branch unconditionally instruction

2. The Supervisor can determine the function requested by a problem program
from analyzing:

a General Register 0
b. General Register 1

c. Interruption code of the SVC new PSW
d. Interruption code of the SVC old PSW
e. CCB '
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The channel scheduler (PIOCS) routines perform the following functions. (More
than one answer is required)

Schedules I/0 request on each channel
Starts input/output operations

Loads problem programs

Handles end-of-job

Interval timer services

The Physical Input Output Control System is a portion of the:

a.
b.
c.
d.
e.

Problem program

Supervisor

EXCP (Execute Channel Program) macro
CCB /(Command Control Block)

CCW (Channel Control Word)

Match the PIOCS macros with their associated function.

a.

b

c————

EXCP 1. Initiates an I/0 request from the problem
WAIT program,
CCB 2. Area the input/output record occupies
in storage.
3. Contains the SIO instruction for the 1/0
request,

4, Suspends program operation until an 1/0
data transfer has been completed.

5. Problem program constants (parameters)
required for an I/0O request.

The CCB (Command Control Block) contains: (More than one answer is re-
quired) :

a.
b.
c.
d.
e.

Address of the CCW(s) to be used for an I/0O request.
Hardware channel and device address the 1/0 request is for.
Address of the I/0 area.

CCW's

Symbolic device address

The WAIT macro's operand is the name of the:

EXCP macro
CCB macro

1/0 area
CCW(s) chain
Symbolic device



SESSION 8 -~ PHYSICAL INPUT OUTPUT CONTROL SYSTEM (PIOCS) MACRO USAGE

This session requiies approximately 2. 0 hours to compléte.

In this session the actual coding to use the Physical Input Qutput Control System
(PIOCS) macros will be shown. Also covered will be the PIOCS macro format and
several examples of how they are used. Special emphasis will be placed on the inter-
pretation of the CCB and its contents and how the information can be helpful to a CE
when trying to identify a problem. :

OBJECTIVE

Upon completion of this session, the student, using the maintenance documentation,
should be able to:

1. Identify the function of a macro within the Disk Operating System.
*2, Use notation conventions to correctly code a macro.
*3. Identify the general purpose registers that have operating system restrictions.
*4, Code any PIOCS macros required for an input/output operation on a unit record,
tape or DASD device. ,
*5. Given a storage print due to an I/0 error, locate the CCB and the following

items in the CCB as an aid to problem determination:
a. Transmission information
b. CSW status bytes
c.Symbolic unit address
d. CCW address
e. CCW address in CSW

*6. Correct any improper logic in the use of the EXCP, WAIT and CCB macros when
used to control any card reader, printer, console typewriter, or tape.

*7. Identify in CCB, those bytes or bits that are used during an error free I/O oper-
ation for any unit record type file.

*8. Correct any improper logic in the use of the CCB, WAIT, EXCP macros, and

‘ the test under mask on branch condition instructions to sense carriage overflow

on a printer and skip to one.

*9, Given a system error message due to an invalid device assignment, use the
LISTIO operator command to determine the assignment status of any physical
or symbolic device.

* Partially or wholly supported by follow-on lab.

Highlights

® The CCB contains descriptive information that can be useful when attempting to
locate an 1/0 problem.
® The WAIT macro will issue a SVC 7 to place the CPU in the wait state, if CPU
processing must be suspended ‘while waiting for completion of an 1/O operation.
® General Register 1 normally points to the CCB being used or last used for an 1/0
operation,
~ ® The EOJ macro is used to terminate problem program processing.

26



Activity

Return to the terminal and enter an EOB to continue,

PRETEST/POST-TEST QUESTIONS (SESSION 8)

1. The Assembler will access the library to generate the instructions
required for a macro.

a. core image

b. relocatable
c. source
d. program
e. assembler
2. The Assembler will the items specified by the programmer into

the macro instructions and generate assembler mnemonic instructions.

a. eliminate
b. delete

c. modify

d. substitute
e. subtract

3. In the Assembler listing the mnemonic instructions generated for a macro are
identified with a:

a. *

b. +

c. M

d. G

e. /

4. Match the notation convention with its description:

a. [ ] (brackets) 1. required parameter
b. . .. (ellipsis) 2. substitute decimal number
c. { } (braces) 3. invalid parameter
d. (underlined) 4. optional parameter
e. n (lower case letter) 5. variable number of parameters may be

supplied
substitute general register number
assumed parameter

3 &
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5, General registers

program.

NN

0-12

2-~12
0,1,13,14,and 15
0and 1

. 13,14, and 15

can be used with no restrictions by the problem

The following CCB will be used for questions 6 through 8:

READ CCB SYS005, READER

6. The operand of the EXCP and WAIT macros that refer to this CCB 'must be:

a. READ

b. READCCB
c. CCB

d. SYS005

e. READER

7. The name of the CCW chain associated with this CCB is:

o0 U

READ
CCB
READCCW
READER
SYS005

8. (True/False) This CCB when used as the operand of an EXCP macro, will
cause an /0O operation to occur on SYSRDR.

9. Place the following instructions in the correct sequence (1 through 7) to per-
form a continuous read/print operation.

(Assume all housekeeping instructions, device assignments, I/O areas, and
CCW's have been defined correctly.)

a. WAIT READ
, b. READLOOP EXCP READ

T~ ¢. READ CCB  SYS005,READER
d. EXCP PRINT

T el WAIT PRINT

— f. PRINT CCB SYSLST, PRINTER

- g. BC 15, READLOOP

10. The mnemonic instructions expanded for the EXCP macro will load the address

of the CCB into general register:

a. 0

b. 1

c. 2

d. 14

e. 15
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11, The WAIT macro will issue a SVC to suspend problem program pro-
cessing in a batch job environment.

o0 o
NP R N

. 1

o©

Use the following storage print of a CCB to answer questions 12 through 14,

/Start of CCB

00488000 0OCO0010A 0003B678 0003B688

12, This CCB is for the symbolic unit:

a. SYSREC
b. SYSLST
C. SYS000
d. SYS010
e. SYS075

13. The address of the CCW chain to be executed for an I1/0 request for this CCB

is:

a. X'4B8000'
b. X'0C0001"
c. X'00010A!
d. X'03B678'
e. X'03B688'

14. (True/False) The 'channel end'; 'device end' and 'traffic bit' are on (1) in this
CCB.

15. The WAIT macro will always wait until time, when using the follow-

ing CCB: CCB SYSLST, PRINTCCW, X'0400'
a. Channel-end

b. Device-end

c. Sense channel '"12'" on a 1403 carriage tape

d. Start I/0

16. What value should be used in the third parameter of the CCB if the WAIT macro
is issued to WAIT until device-end ?

X'8000'

a.

b. X'0004'
c. X'0800"
d. X'0400'
e. X'FBFF'
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If a programmer wishes to test for channel 12 on the printer, he must code the
CCB to wait for (channel end/device-end) and TM
after his WAIT, TM CCB+__, X' ' before executing a skip to channel 1.

a. Channel end, +4,02
b. Device end, +4, 02
c. Device end, +4, 01
d. Channel end, +4,01
e. Device end, +5, 02

The macro that must be coded by the programmer to terminate processing of
a problem program is:

a. STOP

b. QUIT

c. END

d. TERMINATE
e. EOJ
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SESSION 9 - I/0 MESSAGES

This session requires approximately 1.0 hours to complete.

This session covers the use of '0P' type messages to determine if an 1/0 failure is
hardware or software. System low core messages will be discussed. The importance
of system messages (printed or low core) cannot be over emphasized. The printed
message is usually the first visual indicator to the system operator that a problem
has occurred. The operator will probably show the CE the message if it is an 1/0
error message and ask him to fix the problem. DOS places all the pertinent informa-
tion about the 1/0 failure in the error message. This information can be extremely
helpful to the CE.

Another way an error may be indicated is when a system operator observes that the
system is in the wait state. Prior to entering the wait state (due to a device error)
the supervisor, if possible, will place a message in low core that describes the pro-
blem.

OBJECTIVE

Upon completion of this session, the student, using the maintenance documentation,
should be able to:

*1. Use the physical 1/0 error message to locate any CCB for any 1/0 device.
*2.  Given a physical 1/O error message, locate the following items in the message.
a. Message number

b. Action code

c. Operator code

d. Message text

e. Logical unit that failed

f. Device address that failed

g. Command code of the last CCW executed
h. CsSwW

i. Sense bytes

j. CCB address

k. Seek address is DASD

*3. When the system enters the WAIT state, locate and interpret the low core mes-
sage and take necessary corrective action. (With the exception of the SEREP
interface)

* Wholly or partially supported by follow-on lab,
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Highlights

® When an error occurs while running under DOS, an error message is issued.

e There are two forms under which the error message occurs. They are the printed
message and the low core message.

e The printed message format may contain information identifying the partition from
which the error was initiated and the action code which identifies the action taken.
The operator code - indicates action(s) required by the operator and may identify
the failing unit.

A low core error message code is placed in bytes 0 to 4 when DOS recognizes that
it cannot issue a printed message. The system enters an uninterruptable wait
state, (System must be IPLed)

Activity

Return to the terminal and submit an EOB to continue.

PRETEST/POST-TEST QUESTIONS (SESSION 9)

1. If the system message '0P711' is issued, the address of the CCB for the device
that failed can be found:

By displaying register 0 on the CPU.

In the 1/0 old PSW.

In the I/O new PSW.

By obtaining a storage print and looking in register 1.
None of the above.

I

Use the following error message for questions 2 and 3.

BG OP11D R DATA CHECK SYSLNK=190
CCSW=1D00002EC80E400008 CCB=002E50 SK=000000BE0002
SNS=080000C80000

2. Match the elements of the message with their corresponding values.

___a, Message number 1. 2EC8
___ b, Message describing 1/0 error condition 2, 190
o c Symbolic unit that failed 3. 11
__d. Address of hardware device 4, 080000C80000
e, Sense data 5, DATA CHECK
I CCB address 6.  SYSLNK
8 Disk address that failed 7. 1D
___h, CCW command code that failed 8. 2E50
i. Address of CCW that failed 9. SYS190
10. 08
11. 000000BE0002
12, 2ECO

32



3.

The acceptable responses that an operator could make to this message are:
(More than one answer is required)

a. CANCEL

IGNORE

RETRY

END/EOB

Any of the above responses

o a0 O

Assume the system was running and it entered the wait state with interrupts
masked off. The low core message in bytes 0-3 was displayed as follows:
07 E6 00 00 in hex. The reason the system entered the wait state was
due to Which of the following:

a. Machine check

b. 1/0 error queue has overflowed
c. Channel failure

d. IPL error

e. Program check in the supervisor

Assume the system entered a hard wait with a low core message of X'C1E2E200'.
Select the items below that are indicated by this message. (More than one an-
swer is required)

a. Unrecoverable machine check.

Unrecoverable channel failure.

Error recording was unsuccessful on SYSREC.

Error recording was partially successful on SYSREC.
Error recording was successful on SYSREC.

('DQuO?"

If a low core message of X'08C1001F' was displayed when the system entered
the wait state the problem is probably:

A data check on the card reader (00C).

A data check on the console typewriter (01F).

A busout check on the card reader (00C),

A busout check on the console typewriter (01F).

The console typewriter (01F) probably out of forms.

paeEer
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SESSION 10 - SUPERVISOR CONCEPTS

This session requires approximately 2.0 hours to complete,

This session describes the facility of the supervisor to handle 1/0 requests. The ta-
bles and control blocks used by the supervisor will be discussed. The linkage from
the problem program to the supervisor and I/0 device will be shown. Flowcharts
will be used to show the basic concepts of a SVC 0 and the interrupt handling facility
of the Supervisor.

This session is an extension of PIOCS macros and the I/0 operation will be addressed
in the supervisory area versus the problem program. The control blocks and tables
that will be discussed contain information that can be helpful to the CE. This session
will stress how the tables and control blocks are used for 1/O operations and the

next session will address how the CE locates and uses them.

OBJECTIVE

Upon completion of this session, the student, using the maintenance documentation,
should be able to:

1. Identify the purpose of the following control blocks when used in the DOS/VS

environment.
a. PUB
b. LUB
c. Channel queue
d. Communications region
e. CCB
2. Given a layout of the components of an 1/0 operation, identify the sequence

and logic flow of the following:
a. PUB
b. LUB
c. CCB
d. 1/0 device

*3. Identify the contents and/or usage of each item within the following tables:

a.PUB table
b.LUB table

* Partially or wholly supported by follow-on lab,



Highlights

e The supervisor's prime purpose is to control I/0 operation through the use of
tables. :

e Channel Control Block (CCB) is used to pass information between problem pro-
gram and supervisor.

e Logical Unit Block (LUB) reflects symbolic address and contains pointers to a
physical unit address.

e Physical Unit Block (PUB) contains physical unit addresses and information rela-
ting to that device.

e Channel queue is used by the supervisor to remember requests for I/0 operations,
by placing the address of the CCB associated with an 1/0 request into this table,

Activity

Return to the terminal and enter an EOB to continue,

PRETEST/POST-TEST QUESTIONS (SESSION 10)

NOTE: Appendix A in the student guide contains a detailed layout of control blocks

and tables.
1. Match the following blocks with their function as used by the supervisor.
- a. PUB 1. Used to store the CCB address.
b. LUB 2. Contains the device address (CUU).
c. Channel queue 3. Contains addresses of the PUB
d. Communications region and LUB table.
e. CCB 4, Contains information concerning

an 1/0 request.
5. Contains a pointer to the PUB
table,
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Use the following figure to answer questions 2 through 5.

4 S CARD c
I READER

Match the list of supervisor components to indicated block in the figure.

Block A
Block B
Block C
Block D
Block E
Block F
Block G

. Supervisor
Problem program
1/0 device

CCB

Channel queue
PUB

LUB

=1 O U W
. o

.

The value of the pointer in table B to table C is:

IOOI
lOll
102!
'03'
!04‘

PUB address
CCB address
LUB address

is stored in bytes 1, 2, 3 of table E.

Channel queue address

Device address
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Block A is pointing to symbolic unit:

a. SYSRDR
b. SYSIPT
c. SYS000
d. SYS001
e. SYSRES

In the PUB table, byte 6-bit 0 (device busy), for a device will be reset (0)
when occurs.

a. unit check

b. unit exception

c. channel end

d. device end

e. a successful SIO instruction for a device

Byte of the PUB can be checked for a non X'FF' condition to deter-
mine if an I/0O request is queued up.

a. 0
b. 2
c. 4
d. 5
e, 6

The address of the communications region (COMREG) can be found in storage
at location:

a. X'00'-X'03' in supervisor (low storage)
b. X'14'-X'17' in supervisor (low storage)
c. X'1000'-X'1003"

d. X'00'-X'03"' of the problem program

e. X'14'-X'17' of the problem program

The storage protect key for the foreground 3 partition is .
a. X'00'

b. X'10'

c. X'20'

d. X'30'

e. X'40'
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SESSION 11 - SUPERVISOR TABLES

This session requires approximately 2.5 hours to complete.

This session teaches you how to locate components of the supervisor in a storage print.
The contents of the communications region will be shown. How to determine the

status of the I/0 devices at an Abend will be shown. The format and how to use the
error queue to locate failing devices will be discussed. The procedure to determine
the program in control at an Abend will be discussed.

Information is provided to assist you in determining the cause of a problem. This

session contains a project that will require you to locate all 1I/0 components and
should reinforce the supervisor concepts.

OBJECTIVE

Upon completion of this session, the student, using the maintenance documentation
should be able to:

’

*1, Given a storage print of a program that enters the wait state or aborts due to
an I/0O error, determine:
a. Physical device that failed.
b. Symbolic unit that failed.
c. An entry in the Error Recovery Block.
d. Failing CCW chain.
e. CCB for the device that failed.
f. I/0 area for the device that failed.
g. Last device started on a channel.
h. PUB for any device.
i. LUB entry for a symbolic unit.
jo Partition in control of the system.,

* Partially or wholly supported by follow~on lab.
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Highlights

o The communications region contains addresses and pointers to various blocks used
by DOS. The address of the communications region can be found by examining
bytes 14 through 17 (hex) in storage.

o The error queue is used to save information received on a unit check. It contains
entries of 44 bytes each.

e Channel bucket contains the PUB address of the last devices successfully
started on a' channel.

o Partition Save Area contains the PSW and registers for the last time a program
was interrupted (lost control of the CPU).

e Partition Identification Key (PIK) indicates the partition in control of the system.

Activity

Return to the terminal and enter an EOB when you are ready to continue.

Directions to the Student for Pretest/Post-Test

Appendix D in the SCM contains a stand-alone storage print taken by a second shift
operator when the system entered the wait state. The system was reading job control
cards and printing the job control statements on both the 1403 and 1050, After the
system entered the wait state, the operator took the storage print in Appendix D. The
operator then tried to IPL the DOS system and it kept entering the wait state.

The first shift operator came in this morning and set the system up and has been
running with no problems.

The shift supervisor gives you the storage print in Appendix D and asks what caused the
system to stop during second shift. This is all the information that is available.
Communications region address is X'278' taken from bytes X'16' and X'17' of storage.

Answer the following Pretest/Post-Test questions and when you have completed them,
enter your answers via the terminal,

NOTE: Appendixes A and D are placed in SCM SR25-5673 to make it more convenient
to answer pretest/post-test questions without flipping pages.

You should also refer to the DOS/VS SADP manual as required for descriptions of
tables and control blocks.
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PRETEST/POST-TEST QUESTIONS (SESSION 11)

1'

5.

The second shift operator, during his problem determination action, made the
following mistake:

a.
b.
CQ
d.
e.

Should have taken a DOS system dump.
Should have done a LISTIO ALL

Should have recorded the low-core message.
Should not have re-IPLed.

Should have taken a checkpoint.

The address of the PUB table in this supervisor is: (use COMREG)

a.
b.
c.
d.
e.

X'3234'
X'38F0'
X'3448!
X122EF!
X'4D94!

The device with the address 00E in the PUB table is a:

a.
b.
c.
d.
e.

1403 printer without UCS
1403 printer with UCS
3211 printer

1404 printer

1443 printer

The partition identification key (PIKYin the storage print indicates that the

a.
b.
C.
d.
e.

partition has control of the system.

Foreground 1
Foreground 2
Foreground 3
Foreground 4
Background

There is one device with an I/O request pending in the PUB table. It's hard-
ware address is: .

a.
b.
c.
d.
e.

01F
00C
02F
151
282

The channel scheduler flags in byte 6 of the PUB entry for the device in
question 5 indicates:

a.
b.
C.
d.
e.

device busy

Switchable device

I/0 error queued for recovery
Operator intervention required
Device end posting required
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8.

10.

11.

12,

The first error queue entry in the error recovery block indicates the address
of the failing PUB entry is: '

a.
b.
c.
d.
e.

X'5B58!
X12260!
X'34B8'
X'1606"
X'6048'

In the LUB table, what symbolic unit(s) is assigned to the hardware device 150
in the PUB table. (More than one answer required.)

a. SYSLNK

b. SYSRES

C. SYSREC

d. SYS001

e. SYS002

The first error queue entry indicates that the message would

be printed for this error.

a. 0P10
b. 0P14
c. 0P15
d. 0P56
e. 0P40
The CCB address for the failing device is at location in the

storage print.

a.
b.
c.
d.
€.

X'34B8
X'5B58!
X'1510!
X'00FF!
X'6048!

The CCW operation code that failed is:

a.
b.
c.
d.
e.

X'00'
X'01'
X'03!
X7
X109’

The EBCDIC contents of the first several bytes in the I/O area associated with
the CCW that failed is:

a.
b.
c.
d.
e.

* STOPPED

I AM LOOPING
* RIGHT
PAYROLL
00/00/00
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Locate the 'channel buckets' (Sys Com X'30'). The last devices successfully
started on channel 0 and channel 1 were: (two answers required)

a. 00E ‘
b. 01F ’
C. 150
d. 180
e. FFO
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SESSION 12 - STANDALONE AND SYSTEM UTILITY PROGRAMS

This session requires approximately 1.5 hours to complete.

This topic will describe the SEREP program operation and interface. The output of
SEREP will be discussed to determine the type of failure that caused the system to
enter the wait state. The operation of DITTO, DEBE and DASD print programs will
also be shown. These programs can be used to operate devices under program con-
trol and to display the contents of disk and tape data files. The operation of the 0S/
DUMP restore program will be covered, This program can be used to copy informa-
tion from disk to tape or tape to disk. DSERV, which is a DOS Librarian Service
Function, can be used to display the directories of the various libraries. This infor-
mation will tell you what programs are contained in the CI library.

OBJECTIVE

Upon completion of this session, the student, using the maintenance documentation,
should be able to:

*1. When the system enters the wait state, determine if the SEREP interface
has been set up; and if it has, run SEREP and interpret the output.
*2. Operate the DITTO program to reproduce a deck of cards.
*3. Operate the DEBE program to list a deck of cards.
*4, Use the stand-alone DASD print program to display any area of a 2319 disk
pack and locate the following in the printout.
a. Home Address
b. Record Zero (Count and Data)
c. Record 1l (Count, Key and Data)
*5, Use the OS/DUMP restore program to copy from tape to disk or disk to tape.
*6. Use the DSERYV function to display the programs in the CI Library.

*  Wholly or partially supported by follow-on lab,

Highlights

® When DOS enters the wait and byte 1 of storage contains X'E2', SEREP should
be run to print out the failure indicators. '

® DITTO is a type 3 program that functions as a multiple utility program.

® DEBE is either a standalone or system program that functions as a multiple utility
program,

e The DASD Print Program can be used to display the contents of the disk packs.

e The OS/DUMP restore program can copy from tape to disk or disk to tape.

e The DSERV function can be used to display the directories of the libraries.
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Activity

Return to the terminal and enter an EOB to continue,

PRETEST/POST-TEST QUESTIONS (SESSION 12)

1. Select from the list provided the items that describe the function of the SEREP.

Provides a hardcopy listing of data pertinent to an error.
Provides a limited storage print. '

Prints out the data stored on the recording file.

Records System environment.

Provides a storage print of control storage.

G LW
« e .

Select one of the following (a, b, ¢, d, or e) when you input your answer for

question 1.

a 1-2-4
b. 2-3-4
c. 1-2-5
d. 1-3-5
e. 2-4-5

2. What will byte X'73' of storage contain for a device error?

a. 2F
b. 1F
c. oF
d. 3F
e, FF

3. (True/False) If a run request is not present, SEREP checks bytes 3 and 4 of
the I/0 old PSW to see if a Stop After Log or Machine Check has occurred.

Refer to Figure 12.2 for the next question.

4. Select the correct run request that SEREP found when it was IPLed and pro-
duced this printout.

device error

channel error

test channel failure
device not operational

a0 TP
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Select the correct DITTO function to perform a card to card with sequence
numbers and deck name,

ccC
Cp
CCs

- CH

CTR

Select the correct DEBE control commands to punch data from a tape into

cards.

a.
b.
c.
d.
e.

Tape drive 180 (9 track), and card punch 00D.

CT and 00180
CT and 180
TC and 00180
TC and 180
TD and 00180

Refer to figure 12. 10 for the following question.

7.

Which of the following is the first data byte in R1.

SDQ_-OU‘N

00
Cc1
04
F4
Cc8

(True/False) The restore function of the OS Dump/Restore program is used
to copy from tape or card to disk.

Select the correct entry for the operand field of the DSPLY control card to
display the core image library directory. ‘

e PP

TD
CD
RD
SD
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SESSION 13 - PROBLEM DETERMINATION AID (PDAID) PROGRAMS

This session requires approximately 2.0 hours to complete.

Problem Determination programs are available to help in determining the cause of
errors. Two of these programs PDAID, with the I/0 trace option; and the DUMPGEN
program, are of special interest to the hardware CE. 1/0 trace has proven very help-
ful in locating intermittent I/0 problems. DUMPGEN provides DOS standalone dumps
which can format the data (Supervisor Tables and Low-core Data) that is extremely
valuable in locating errors.

This topic will discuss the operation and outputs of:
® DUMPGEN Program

® Jocation of data in a DUMPGEN produced Formatted Standalone dump.
e PDAID with the I/0 trace option.

OBJECTIVE

Upon completion of this session, the student, using the maintenance documentation,
should be able to:

*1. Identify the control cards and parameters needed for the DUMPGEN program
when given the user specifications.
2. Interpret the output of a formatted dump which was generated from the DUMP-
GEN program.
*3. Initialize and terminate the I/0 trace PDAID via either the console typewriter
or card reader.
x4, Interpret the output data that was produced as a result of an I/0 event when
running PDAID I/0 trace.
5. Identify when to use the PDLIST program.
*6. Locate any I/0 trace event which was recorded as the result of using the

PDAID core-wrap mode;

*  Wholly or partially supported by follow-on lab,
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Highlights

DUMPGEN

¢ Formatting or non formatting standalone dump programs tailored to system re-
guirements can be generated thru the use of the DOS DUMPGEN program,

e Output from the DUMPGEN program can be to either tape or card.

FORMATTED DUMP

e Data from low-storage locations and supervisor tables are formatted for ease of
access, to aid in problem determination.

® A standard display of main storage precedes the formatted information.

PDAID (1I/0 Trace)

e The PDAID I/0 trace (interrupt trace) can be used to record in sequence, all I/O
interrupts and CSW's stored.

e Trace output can be contained in core through the core-wrap option.

o Trace data can be outputted to either tape or print.

e The PDLIST program is provided to print trace data recorded on tape.

Activity

Return to the terminal and enter an EOB to continue.

PRETEST/POST-TEST QUESTIONS (SESSION 13)

1, (True/False) If PPOOL=NO is specified in the DUMPGEN option statement,
the boundary box contents will not be printed.

2. To have the DUMPGEN program create a stand-alone dump on tape, the desired
tape drive must be assigned to:

a. SYsoo1
b. SYS005
c. SYSLST
d. SYSPCH
€. SYSOUT

3. (True/ False) The stand-alone dump will load into a non-critical area of the
supervisor. The LOAD ADDRESS of this area is determined at generation
time by DUMPGEN making it unique to that system.

4., (True/False) The operands of the DUMPGEN OPTN statement are separated
by commas.
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The data formatted in the output of the formatted standalone dump is/are:

a.
b.
c.
d.
e.

Communication Region
Partition save area
PCIL LUBS

Error fecovery block
All of the above

(True/False) The PDLIST program when executed will print the data the
PDAID program outputted to tape.

What response to "PDAID =" is needed to terminate the PDAID that is pre-
sently running.

o o0 o

an EOB or END signal from the console typewriter
XX ’

IT

STOP

END

The displacement from the start of the PD area to the pointer which contains
the address of the first entry when using the 1/0 trace.

a.
b.
c.
d.
e.

X'co
X'F4!
X'DO’
X'198!
X'114'
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SESSION 14 - POWER CONCEPTS (PRIORITY OUTPUT WRITERS, EXECUTION
PROCESSORS AND INPUT READERS)

This session requires approximately 1.5 hours to complete.

This session introduces DOS in a POWER environment. POWER provides the facility
of spooling unit record I/0 operations to disk or tape, which will be printed or punched
at a later time. Many DOS customers are using POWER, therefore, an understanding
of POWER, and how to service a hardware system where POWER is used, is essential,

OBJECTIVE

Upon completion of this session, the student, using the maintenance documentation,
should be able to:

1. Select from a list of statements, the advantages of using POWER.

2. Identify from a given configuration of core storage, the partition(s) that are
supported by POWER.

3. Arrange a list of items in the sequence required to run a job under POWER.

Highlights

e POWER increases job throughput.
® Unit record 1/0 is performed at disk speeds during job execution.
e Up to two partitions can be serviced by POWER. '

Activity

Return to the terminal and enter an EOB to continue.
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PRETEST/POST-TEST QUESTIONS (SESSION 14)

1.

Select from the list below the advantages from using POWER.
(More than one answer is required.)

a.
b.
c.
d.

less CPU time is required to process a job.

less core storage is required to process a job,

less time is required to process a job.

more jobs can be processed in a given amount of time.

Using the following core storage configuration, select the partition(s) that
are supported by POWER.

a.
b,
c.

o o

F1 F1
F2 and BG POWER
BG F2
BG and SUPERVISOR
BG
F2
SUPERVISOR

CORE STORAGE

Place the statements in the following list in sequential order to execute a
card to print job under POWER.

the problem program signals POWER that it has completed pro-
cessing.

the problem program issues a read a card command.

POWER intercepts the unit record I/0 reguest and spools the print
record on the PRINT QUEUE.

the Printer Task prints the records in the PRINT QUEUE.

POWER analyzes the job control statements in the INPUT QUEUE,
the problem program issues a print command.

the system loader loads the program from the core-image library
into storage.

POWER signals the Printer Task that output in the PRINT QUEUE
is available for printing.

the Reader Task builds the INPUT QUEUE with the data read from
the card reader.

POWER intercepts the unit record I/O request and causes the data
to be transferred from the INPUT QUEUE to the problem program.

Select the true statement.

jobs under POWER are run in the sequence in which they are entered
in the INPUT QUEUE.

the Printer Task spools print records on the PRINT QUEUE,

a priority can be assigned to a job so it executes ahead of other jobs
already in the INPUT QUEUE.

the Reader Task reads records from the INPUT QUEUE and passes
them to the problem program.



SESSION 156 ~ POWER OPERATION

This session requires approximately 1.5 hours to complete,

It was established in the previous session that the CE might have the need to run diag-
nostic tests, such as the On-Line-Test programs in a POWER environment. This ses-
sion describes the use of the operator commands and the POWER job control state~

ments that are required to execute these programs.

OBJECTIVE

Upon completion of this session, the student, using the maintenance documentation,
should be able to:

*1.

*2.

Use the Queue management console commands to:

a. Determine the status of any job in the POWER system.

b. Delete a job from the INPUT Queue.

c. Hold a job in the INPUT Queue.

d. Release a job from the INPUT Queue.

Prepare the POWER JECL statements that are required to execute a job with
the following conditions:

a. execute the job in the BG partition.

b. assign the highest priority to the job,

Partially or wholly supported by follow-on lab course.

Highlights

® POWER.JECL statements provide the facility to:

ASSIGN priorities to jobs.

Put jobs in the HOLD state,

Spool output to tape instead of to disk.
Specify the partition a job is to execute in.
Prevent spooling of output.

@ POWER Console Commands provide the facility to:

Display the status of jobs in the Queues.
Alter the priorities of jobs.

Put jobs in the HOLD state.

Delete jobs from the Queues.

Release jobs from the HOLD state.

Activity

Return to the terminal and enter an EOB to continue.
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PRETEST/POST-TEST QUESTIONS (SESSION 15)

1. Which of the following functions can be performed using a POWER JOB state-
ment? (More then one answer is required)

assign a priority to a job.

delete a job from the INPUT Queue.

specify the partition the job is to execute in.

hold a job in the INPUT Queue until it is released.
cause the output to be spooled to tape instead of to disk.

pao Ty

Use the following POWER JECL statement as a reference when answering question 2.
* $$ JOB LIST,,2

2. Which one of the following statements is true?

a. the jobname is JOBLIST, having a priority of 2 and will execute in the
BG partition,

b. the jobname is LIST, having a priority of 0 and will execute in the F2
partition.

c. the jobname is LIST, having a priority of 2 and will execute in the BG
partition.

d. the jobname is * $$ JOB LIST, having a priority of 2 and will execute in
the BG partition.

Use the following POWER JECL statement as reference to answer question 3.
* $§$ PRT DA, 16, 8,

3. Which one of the following statements is true?

a. the print output will be spooled to the disk whose address is X'168'.

b. the print output is grouped into class A and will print 8 copies and form
16 is to be used.

c. the print output is grouped into class A and will print 16 copies and form
8 is to be used.

d. the print output is grouped into class DA and will print 8 copies and form
16 is to be used.

e. the print output is grouped into class DA and will print 16 copies and form
8 is to be used.
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Which one of the following commands would cause the report shown below to
print on SYSLOG ?
(assume a one partition POWER system).

a. D BGRDR, ALL

b. L F2RDR,ALL

c. R BGRDR, ALL

d. D BGRDR, SYSLOG

e. 1. BGRDR, SYSLOG

REPORT:
SAMPLE 00002 3 0000015
SORT 00003 7 0000070
PAYDAY 00004 5 ' 0000475
ACCTSPAY 00005 0000009
LIST 00006 5  * 0000100

What does the * indicate in the report printed in the previous question?

a. the job has been deleted.

b. the job is in the HOLD state,

c. the job is currently executing.
d. the job is the next to execute.

e. the job just completed executing.

Which one of the following commands will prevent the jobs with a priority of
6 from executing? (assume a one partition POWER system).

STOP BGRDR, 6
HALT BGRDR,6 -
H BGRDR, 6

STOP ALL,6

H ALL, 6

.

N
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SUPPLEMENTARY MATERIAL

SESSION 1 - INTRODUCTION TO AN OPERATING SYSTEM

SECTION 1-1 - COURSE INTRODUCTION

If you are enrolled in the course as part of a "Hardware Training" sequence, you are
probably asking this question:” "Why do I, a hardware CE, need to take what appears
to be a Programming Systems course?'. :

This is a valid question, and the following text will attempt to answer it.

The data processing industry has undergone many changes during the tremendous
growth period of the past fifteen years. Each succeeding system generation, since
the announcement of the 650 Data Processing System during the mid 50's, has offered
the customer improvements in speed, memory sizes, variety of input/output devices
and programming languages. But the most significant of all changes that have
occurred, and the controlling factor in many related areas, has been the transition
to more and more online processing activities as opposed to the more traditional
batch accounting functions.

These online activities have made the availability of a data processing system a very
essential factor in a company operation and a complete system failure is extremely
disruptive. When a batch accounting system is down, one customer account is
affected. But consider the impact of that system operating in an online teleproces-
sing application. A company's operation may be affected nationwide (eg, our own
CAI system), or even worldwide (an airline reservation system), or many different
industries may be impacted in the case of a shared system.

Because of this changing environment, there is a competitive necessity for IBM to
ensure its customers greater systems availability with each new generation. During
early System/370 planning, IBM developed a Reliability, Availability, and Service-
ability (RAS) strategy. '

While only some RAS strategy features were incorporated into System/360 (those that
are implemented through software), System/370 was designed to operate in a real
time environment and has incorporated an intensive group of these features. Some
objectives of these features are to ensure the customer maximum system availability
by reducing the frequency and impact of systems interruptions, due to hardware
failures.

This is being met by the following:
¢ Hardware reliability is improved through use of fewer failure prone components.
While maximum availability would be achieved if no hardware failures occurred,
this level of reliability is not economically feasible.
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® Recovery facilities (implemented through both hardware and software) are incor-
porated to reduce the number of times that a hardware failure will result in com~
plete system termination.

For many types of failures, these facilities will allow the system to continue
operation, and will provide sufficient information to allow the CE to repair the
failure concurrent with customer operation or to defer the repair until complete
system outage will have minimum impact on the operation,

® Repair Procedures must be implemented through more online diagnosis and repair.
This necessitates a CE to operate in an online multiprogramming environment, but
does reduce the effect of such repairs on systems availability.

In summary:
® More reliable components should result in fewer hardware failures.
® When a failure does occur, the repair should be made concurrent with customer
operation or deferred to a more convenient time.
e If the failure results in total system outage, it must be repaired as quickly as
possible. )

Those new skills imposed on the hardware CE by the RAS strategy, which may have

formerly been considered to be software skills, are now primarily related to the
concurrent/deferred maintenance philosophy.

Concurrent Maintenance

Concurrent maintenance is most applicable to the maintenance of input/output devices
that the customer can do without, and still continue system operation while the CE
repairs the problem. The CE will have the capability to do online diagnosis problems,
effect an offline repair, and verify the repair online.

Deferred Maintenance

Deferred maintenance is most applicable to intermittent errors that a system has
the ability to recover from and still continue operation (even though in a degraded
mode) until the end of a job or a scheduled maintenance period.

To enable concurrent and deferred maintenance, and a rapid diagnosis of any system
interruption, the following operating system facilities are extremely valuable to the
hardware CE.
- I/0 error messages
- Statistical data for:
- Device failures
- Channel failures
- CPU failures
- Media failures
- Wait state codes
- Interfaces to CE logout programs
- Online tests for 1/0 devices
- Problem determination charts and aids, primarily for the customer, but
valuable to the CE.
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This course will show you how to use these facilities to identify and repair failures.
To effectively use these you must be able to:
# Operate the system used by your customer.
e Communicate with personnel, both customer and IBM, about the operating system
environment,
® Use operating system messages, storage prints (dumps), and accumulated error
data etc, as an aid in problem determination and definition.

Purpose of Course

There are several courses in your training sequence which enable you to service a
System/370 in the environment and level previously discussed.

This course concentrates on the Disk Operating System (DOS) and will provide you
with a knowledge of DOS concepts, organization, and operation that is required to
determine the general cause of any problem in a total system operation.

Problem determination will consist of the ability to utilize available indications or
data provided by the system in the form of messages, storage printouts, I/0 tables,
utility programs, etc, to determine if a problem is:
- Hardware, software, or storage media.
- If hardware, the type of error and the unit that failed.
- If software, same probability as to whether it was a user program or an IBM
supplied program. (A program Support CE may be required for a positive
determination.)

Future courses in your sequence will teach you how to use the specific maintenance
aids provided by DOS that will be required to further define hardware problems and
how to operate the system to perform concurrent maintenance,

Summary

IBM is providing its customers with Data Processing systems that have the hardware
and software capabilities to give them the systems availability they require. But
once that system is in the customer's office, it is up to the FE Division and you, the
CE, to ensure that any system problems have the least possible impact on that
availability,

Just as a system is a combination of hardware and software, so must your know-
ledge of the system be, if you are to achieve this.

Answer the following study questions and when you have completed them, return to
the terminal and enter an EOB,
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Study Questions (Section 1-1)

1. The RAS strategy for System/370 was implemented by improvements in the

three areas of , . , and
a. Hardware reliability

b. Faster hardware

c. Recovery facilities

d. Repair procedures

e. Operating system reliability

2. The hardware CE needs software skills to implement the

/ maintenance philosophy.
a. Non-concurrent/non-deferred

b. Concurrent/deferred

C. Non-concurrent/deferred

d. Concurrent/non~deferred

3. Deferred maintenance is most applicable to errors.

a. Solid
b. Intermittent

4. (True/False) The purpose of this course is to provide training for the hard-
ware CE, so he may take trouble calls on IBM programs.

Answers for Section 1-1 Study Questions are on the next page.

Return to the terminal and enter an EOB.
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Answers for Section 1-1 Study Questions

1.

The correct answer is A, C, and D.
Answer 'B' is a marketing strategy for System/370; it is not part of the RAS
strategy.

Answer 'E' has always been a concern of IBM, but is not part of the RAS strategy.

The correct answer is B.
IBM will provide Concurrent/Deferred maintenance wherever possible.

The correct answer is B.
Deferred maintenance is only applicable to intermittent errors. Solid errors
cannot be usually deferred.

The correct answer is FALSE.,

This course is designed to provide you with the skills required to use (converse)
with an operating system when performing concurrent maintenance.

59



SECTION 1-2 - SYSTEM CONCEPT REVIEW

Before proceding, there are a few terms that must be reviewed before any new
material is covered.

SYSTEM

There are many definitions for the term SYSTEM in a dictionary. A few of the de-
finitions are: ;
- A regularly interacting or interdependent group of items forming a unified
whole (for example, a numbering system).
- A group of related natural objects or forces (for example, a system of rivers).
- A group of devices or artificial objects or an organization forming a network
" established for distributing something or serving a common purpose, (for
"example, a heating system, telephone system, or highway system).

Using the above definitions, it can be seen that a system is made up of a group (more
than one) of items that interact or work together to accomplish something.

To summarize the above definitions, it can be said that a SYSTEM is an organized
method used to accomplish a task.

Let's look at a typical system we are familiar with. Our first example is a car
wash. Refer to Figure 1.1, and the following description.

This system is a car wash. This system is an organized method used to
accomplish the task of washing a car. The method of doing the task is
controlled by a 'black box'. The 'black box' must be informed or directed
concerning the task to be completed. This is done by a coin box in this
example, E labeled 'soitware!'.

The customer selects the options desired 'wash no soap' or 'wash with
soap' and provides money to initiate the logic. This information from |
is processed by the 'black box' and the 'black box' now directs and controls
the hardware 1I/0 ,that accomplishes the physical task of washing the
car. The hardware I/O consists of a transport chain to move the car,
cleaning brush, switches to monitor the operation, etc.

It can be seen that the car wash system, accomplished in a organized
method, using a 'black box' that relies on software (coin box) and hardware
1/0, the task of washing a car.

Also shown in Figure 1.1 is a computer system. Let'stake a close look at
what makes up a computer system.

This block represents a CPU, one of the elements of a computing system.

The function of this unit is to process data under control of software pro-
grams BN .
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This represents the software programs that control CPU operation. The
software programs inform the CPU when input data is required from the
hardware I/ On. The CPU then processes data (calculates, edits, etc)
under control of software programs.

When a record needs outputting, the software progr-aims instruct the CPU to
write the data on the hardware 1/0 devices.

nThis represents the hardware 1/0 devices that provide input data (read) or
output data (write) from the CPU under control of software programs.

Summary of a Computer System

¢ Tn a computer system, we have both hardware and software.

e The hardware (CPU and 1/0) accomplishes the physical task, and software
provides the instructions, with various options to accomplish this task.

e The software tells the CPU from which device to get the input.

e Hardware physically makes this input available to the CPU.

o Software solves the problem (compute, edit, etc) and informs the CPU what hard-
ware device to use for its output.

A SYSTEM is an organized method used to accomplish a task.

Answer the following study questions and when you have completed them, input your
answers via the terminal,

Study Questions (Section 1-2)

1. In Figure 1.1, the coin box itemof the car wash serves the same function
as in the computer.

a. The hardware 1I/0
b. The software programs
c. The CPU

2. (True/False) A computing system is the combination of hardware and software
working together to accomplish a task.
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SECTION 1-3 -~ OPERATING SYSTEM

During the review of a computing system, it was established that:

Hardware
+ Software
System/370

Let's take a closer look at the SOFTWARE portion of a computing system. Most
System/370s use some form of an operating system to accomplish the software functions.
Two of the most common operating systems used in the field are OS (Operating

System) or DOS (Disk Operating System). During this session, there will be no

attempt to separate or further define these operating systems as applied to System/

370 because only the basic concepts of an operating system are being covered and

these concepts are the same for both operating systems.

The first question to be answered is:

What is an operating system?

An operating system is: 'A system (software) that makes the hardware easier to
use, with a minimum amount of required intervention.'

Previously, we defined a 'SYSTEM' as a group of items that interactor work to-
gether to accomplish something. So it could be said that an operating system is a
group of programs combining (working) together to do useful work for a customer
(solves problems, prints reports, etc).

Refer to Figure 1.2 n and observe that an operating system consists of programs.
Components of an operating system are broken into two major program categories:
Control Programs
Processing Programs

CONTROL PROGRAMS
Control programs (Figure 1.2 ), as the name implies, control or monitor the use

of the computer system. Normally, these programs are supplied by IBM as a part
of an operating system.
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PROCESSING PROGRAMS

Processing programs (Figure 1.2 ) are problem solving type programs. Process-
ing programs are either IBM written or customer written programs. Refer to Figure
1.3 and observe that a customer written program could consist of a payroll pro-
gram used to compute and write employee paychecks. There could also be an inven-
tory program that controls the level and ordering of parts created or used by the
company. In addition, there are IBM written processing programs; these will be
covered later,

The purpose of a control program (Figure 1.3 n ) is to support the programs writ-
ten or used by customers using a computer system. Using a control program, 8 ,
processing can progress from one customer program (payroll n ), to another (in-
ventory n ) without any operator intervention.

Advantages of an Operating System

As previously mentioned, one advantage of an operating system is a minimum amount
of intervention is required. This means that when one program (payroll) has comple-
ted, the next program (inventory) will be automatically processed without operator
intervention.

Another advantage of an operating system is that it makes optimum use of CPU sys-
tem components (resources). See Figure 1.4. Some of the system resources man-
aged or monitored by the operating system are:

- 1/0 devices

- CPU time

- Channels

- Storage

- Media (tape reels and areas on disk packs)

Due to this constant monitoring and optimization of system resources, the customer
gets more work from his computer system.

The customer uses an operating system to make the best use of a computer and the
people who work with it,

Answer the following study questions and when you have completed them, input your
answers via the terminal.

Study Questions (Section 1-3)

1. Control programs:

Are supplied by IBM.

Manage hardware resources.
Monitor overall system operation.
All of the above.
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Processing programs:

Are problem solving programs.
Manage system resources.
Monitor overall system operations
None of the ahove,

aooe

An advantage of an operating system is:

a. It is compact. .
h. It makes optimum use of system resources. .
c. That all the programs are classified as control programs.



SECTION 1-4 - OPERATING SYSTEM CONCEPTS

To make optimum use of the CPU system components, the following control programs
are required:

- IPL

- SUPERVISOR

- JOB CONTROL (job management)

Control Programs

Refer to Figure 1.5 n and observe the control programs. The following is a brief
description of their functions as relates to an operating system.
IPL
" - Initializes the system (for example, clears corelll)
- Loads the supervisor control program into core 8.
SUPERVISOR .
- In core B, at all times after IPL, acts as a monitor.
- Works in conjunction with all other programs K.
JOB CONTROL :
- In core between job steps (when a program has been completed, Job Control
is loaded into core).
- Provides job-to-job transition (batch processing). For example, when the
customer program PAYROLL finishes, Job Control will be placed in core.
Job Control can be informed (through control cards) that the next customer
program to be executed is INVENTORY. Job Control will initiate the system
action required to have the program INVENTORY placed in core.
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SECTION 1-5 - PROCESSING PROGRAMS (other than customer written)

I1BM supplies the customer with several language translators as a part of an operating
system (Figure 1.5 ). These language translators are provided to make it easier
for the customer to write his programs. The language translators translate pro-
grams written in a programming language to machine language. Listed on Figure

1.5 JRR are the four most commonly used language translators.

- ASSEMBLER
A machine oriented language of symbolic codes used by the programmer to
designate operations that the computer is to perform. The ASSEMBLER
translates the symbolic codes to machine language. Refer to Figure 1.6 .

- COBOL (COmmon Business Oriented Language)
The programmer writes a program using English language statements. The
COBOL compiler translates these English language statements to machine
language. This compiler is used to solve commercial problems (payroll,
inventory, etc). Refer to Figure 1.6 .

- FORTRAN (FORmula TRANslation)
Scientific application language coded by use of formulas. These formulas
are translated into machine instructions. Refer to Figure 1.6 .

- PL/1
Combines the features of COBOL and FORTRAN with added features and ca-
pabilities of its own. Refer to Figure 1.6 |KR .

Now let's look at the advantages and differences between these languages. Figure
1.7 shows examples of the various languages. In each example two data fields la~
beled (named) B and C are added together and the answer stored in another data field
labeled A.

First, observe the FORTRAN/ PL/I example in Figure 1.7@ll. To perform the func-
tion described above, the programmer needs to code only one source statement. This
statement is called an ASSIGN statement, It assigns the field A the sum of B + C.

The next example is a COBOL example on Figure 1.7[l. The programmer is re-
quired to code a little longer statement to do the same function performed by
FORTRAN/ PL/IL This is an easy language to use and very popular with our
customers because it has been designed for programming of commercial problems.

The next example in Figure 1. 7JBis familiar to all of us. This is an example of
assembler language. This example points out two major differences between
ASSEMBLER and the three previous languages mentioned inflilandlP. The most ob-
vious difference is the number of source statements the programmer must code to
solve the problem. In this case, the programmer must code three statements versus
the one statement discussed in the previous statement., For assembler language, the
programmer coded: , :
- An instruction to load the value from the field B into general register 5.
- Then the value from the data field C was added to general register 5, which
contained the value from field B,
- Finally the last instruction stored general register 5, which contains the sum
of B and C into the data field A.
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The second difference is the amount of knowledge the programmer must know about
the CPU and hardware 1/0 before he can code effectively. For example, if a pro-
grammer coded a program in COBOL to run on a 1401, it would be for all practical
purposes, coded exactly the same in COBOL to be run on a System/370.

This is not true for ASSEMBLER language. A program written in ASSEMBLER lan~
guage for System/370 wouldn't run on a 1401. One obvious reason is that a 1401
doesn't have general registers like System/370.

In summary, we can state that to code PL/I, FORTRAN or COBOL the programmer
need concern himself only with writing (coding) a solution to a problem and not con-
cern himself with the hardware aspects of the program. Literally speaking, a PL/I,
COBOL or FORTRAN program, when compiled, will run on any CPU it is compiled
on.

This is not so for ASSEMBLER language. The programmer must understand the
CPU instruction set and hardware functions before he can effectively code in
ASSEMBLER language. From all that's been said against the ASSEMBLER, it would
seem there are no advantages, but this isn't so. In most cases, a program coded in
ASSEMBLER language requires less core and executes faster than programs coded
in PL/I, COBOL, or FORTRAN. This is because PL/I, COBOL, and FORTRAN
use generalized routines that must handle multiple functions which increases the
amount of machine instructions used to do any one function.

The programmer, though, can code the solution to the problem faster in PL/I,
COBOL, or FORTRAN than in ASSEMBLER language.

One of the tradeoffs that a customer makes when he elects to use PL/I, COBOL,

or FORTRAN instead of ASSEMBLER is that problems are coded and solved quicker by
the programmer (reduce program coding time) but the programs use more core and
execute slower.

The last example on Figure 1. 7E8is machine language. None of our customers code
in this language but this is the language that makes the computer go. The four pre-
viously mentioned languages convert the source statements to machine language for
execution in the CPU.

Answer the following study questions, and when you have completed them, input your
answers on the terminal.

Study Questions (Section 1-5)

1. The language translators that are most applicable for a programmer to solve
scientific problems are and

a. Machine language
b. ASSEMBLER

c. COBOL
d. FORTRAN
e. PL/1
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If a customer had a problem to solve that required fast execution and he desired
to compile a program using a minimum of core, the would be the
best language translator to use.

ASSEMBLER
COBOL
FORTRAN
PL/1

. .

L0 TP
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SECTION 1-6 - MACRO/MICRO

There are two terms that are often confused when talking about programming., They
are microinstructions and the assembler language macro statement.

Refer to Figure 1.8, using the following description.

This represents an ASSEMBLER language instruction, The ASSEMBLER
translates this to a machine instruction .

This represents one machine instruction (add Register) generated by the
ASSEMBLER. This instruction will be executed within a System/370 CPU
that uses a microprogram.

The microprogram uses many microinstructions within the CPU to perform
the one machine instruction.

This represents an ASSEMBLER language macro statement. (NOTE: PRINT
is not a mnemonic operation code). This macro statement causes the
ASSEMBLER to generate many machine instructionsiEl.

There are many machine instructions generated to perform the function of
the PRINT macro. (Macros covered in depth, later in course) Each ma-
chine instruction generated requires many micro instructions (JandjikR.)
to be executed by the CPU.
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SECTION 1-7 - IMPLEMENTATION OF A PROGRAM

A customer uses our data processing equipment mainly to solve his problems. The
problem can be in the form of printing payroll checks, solving engineering problems,
printing reports for management to use for decision making, inventory control, etc.

To solve a problem, the customer uses a program that works in conjunction with
the computing system to provide a quick and accurate answer.

Because of the importance a program plays in solving a customer problem, let's take
a close look at how a customer implements a program in an operating system environ-

.ment.

Refer to Figure 1.9. The associated text sequentially describes how a program is
implemented.

The programmer is informed of the problem and codes a solution to the pro-
blem on a coding sheet using some programming language (this example shows
ASSEMBLER and COBOL).

The coding sheets are given to a keypunch operator who will punch the infor-
mation in IBM cards. The deck of cards, when punched, will be called a
'source deck’.

The deck of cards from the keypunch that contain the programmer's source
statements (source deck) is input to a language translator 4.

The language translator (ASSEMBLER or COBOL) reads in the source deck
and translates the source statements into machine instructions. The lan-
guage translator then outputs an object module[EH,

This object module may be in the form of a deck of cards. (Normally in an
operating system environment, the object module is written on disk or tape.)

This object deck, produced by a language translator, is not in a form that
can be executed directly by an operating system. Also, the object module
may need to be combined with other modules or relocated to a specific
core location other than the core locations assigned when run through the
language translator. This function is accomplished by the linkage editor
program.

The object module is input to the service program called linkage editor.
The object module can now be combined with other object modules and be
relocated to a specificicore address. The output of the linkage editor
is in executable format and can now be brought into core.

This loadable program text, the output from the linkage editor, is now in a
format that can be executed under control of an operating system.
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Bl  Shown here is an operating system supervisory routine called a system
loader (the name of this routine varies between operating systems). The
system loader takes the output of the linkage editor and loads (places) it
in CPU core [BJ.

El oOnce in core, control is transferred to the problem program and it begins
executing,

The above conceptually describes program implementation in an operating system
“environment. In figure 1.9, the implementation stages are broken down into four

unique times. It is important that you understand and remember these four times,

because they will be constantly referred to throughout the remainder of the course.

These times are as follows: (Refer to Figure 1.9)
PROGRAM DEVELOPMENT TIME

This is the time during which a program is developed (coded) and a source
deck is produced.

E COMPILE TIME

Refers to the conversion of a source deck by a language translator
(ASSEMBLER, COBOL, etc.) to an object module containing machine
instructions.

LINKEDIT TIME

Refers to the time during which an object module (the output of a language
translator) is converted to executable and loadable program text by the
linkage editor.

E EXECUTE TIME
Refers to the time during which a loadable program text (problem program)
-is placed in core, receives control, and executes the machine instructions

within it to solve a customer problem.

Answer the following study questions and when you have completed them, input your
answers via the terminal.

Study Questions (Section 1-7)

1. . Converting a source deck into an object module is considered:

a. compile time
b.  program development time
c. execute time
d. linkedit time

n



The writing of instructions on a coding form is considered:

a. compile time
b. program development time
c. execute time
d. linkedit time

’

Processing of the actual instructions of a program is considered:

a. compile time ‘
b. program development time
c. execute time

d. linkedit time

Converting an object module into its executable form is considered:

a. compile time
b. program development time
c. execute time
d. linkedit time

A program is loaded into storage for execution:

after it is compiled.

after it has been assembled.
after it has been linkedited.
after it has been coded.

aoTp

.
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SECTION 1-8 - SERVICE PROGRAMS

IBM provides service programs as a part of an operating system (Figure 1.10 “ ).
Service programs perform those functions required by a majority of operating sys-
tem users.

Several of the most commonly used service programs are:
e Linkage Editor

- Used to convert object modules into executable format.

- Provides for relocation of programs. (For example, a problem program
(object module) may be prepared by the linkage editor to execute, starting
at address 130K in storage one time, and the next time the program is to
be executed, the linkage editor could prepare it to execute starting at ad-
dress 256K. This feature of relocation is essential in an operating system
environment. Remember that the operating system makes optimum use of
the computing system's resources, and storage (core) is a resource. If the
program that is being discussed (INVENTORY) could only execute at 130K
and this area was being used by another program (PAYROLL), Figure 1.11

our program (INVENTORY) would have to wait until PAYROLL
had finished.

But suppose there is an unused or free area ‘3 in storage from 256K to
512K. Should this area remain unused until a program that runs at 256K
is ready to execute? NO. The operating system will linkedit (relocate)
INVENTORY to run at 256K and then execute the program. Refer to Fig-
ure 1.12 and note that the program INVENTORY% is placed in core fol-
lowing the program PAYROLL n This is a good example of the re-
source management capabilities of an operating system.

e Sort
- The Sort program enables the customer to sort multiple files of randomly
ordered records or to merge multiple files of sequenced records into one
sequential file. Sequencing is performed by comparing specified control
data fields within the records. Records may be sorted or merged in ascend-
ing or descending order. This service program is used by most of our cus-
tomers that operate under an operating system.,

e Utilities

- The utility programs copy data files from one storage medium to the same
or another medium. For example, records on a tape can be copied to an-
other tape or to a disk or to a printer. During the copying, the records
can be reblocked, unblocked, or the order of the data fields in the records
may be rearranged.

- There are special purpose utilities such as Initialize Disk, Initialize Data
Cell, Copy-Restore, EREP, etc.

Answer the following study questions and when you have completed them, input your
answers on the terminal,
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Study Questions (Section 1-8)

1. The Sort program is a:
(More than one answer is required)

a. control program

b. processing program

c. customer written program
d. language translator program
e. service program

2. Match the programs with their function within an operating system.

Programs Function
a. Linkage Editor 1. Provides for relocation of programs.
b. Sort 2. Used to merge multiple files of se-
c. [Utilities quential records into one sequential
file,

3. Can be used to initialize a disk pack.

Select one of the following (a, b, ¢, d, or e) when you input your answer for

question 2,

a. 1,2,3
b. 3,2,1
c. 2,1,3
d. 1,3,2
e. 3,1,2
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SECTION 1-9 - SYSTEM RESIDENCE PACK (SYSRES)

Many programs were discussed during the previous sections. Those programs repre-
sent a minute portion of an operating system. For the operating system to operate
effectively, it must be able to access these programs quickly. If every time an oper-
ating system needed a program, it had to notify the operator to place that program
deck in a card reader so the program could be loaded into storage for execution, the
time required would be prohibitive. For this reason, most operating systems use a
Direct Access Storage Device (DASD) to store the software systems (programs). Re-
fer to Figure 1.13 and note that both the control and processing programs, reside
on disk (SYSRES).

Use of a DASD device for SYSRES facilitates quick access of programs for the oper-
ating system. DASD devices, because of their capacity to store large amounts of data
(in this case programs), allow accessing of a large number of programs by the oper-
ating system. The SYSRES pack must be online (available) to the operating system

at all times.

The system residence pack (SYSRES) is separated into several libraries to support
various operating system facilities. At this time, only one library will be discussed.
This will be the library that programs can be executed from. The name of this library
varies between operating systems. In this topic, the library that programs can be
executed from will be called the Core Image Library.

Refer to Figure 1.14 and the following text for a description of this library and its
function within the operating system.

The Core Image Library is normally located on SYSRES, a DASD device.
This library is defined by the customer, and is variable in size as we will
see later.

The Linkage Editor program prepares the object modules (output from lan-
guage translators) for execution under control of the operating system. The
Linkage Editor places its output (loadable program text) in the Core Image
Library .

At execution time, the system loader routine in the supervisor goes to the
Core Image Library for the problem program to be executed and places
it in storage JEB. :

After the problem program has been placed in core, the operating system
transfers control to it, and execution begins.

There may or may not be additional operating system libraries on SYSRES.

’
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Core Image Libréry Summary

® This library is a part of SYSRES and its size is determined by the customer.
e The Linkage Editor places its output (a program) in this library, in a format that
is executable, under control of an operating system.
® This library is used té store executable programs. -
® The system loader goes to this library when a program is to be executed and places
the program in storage.
® Some of the programs found in this library are:
- Control programs
1. IPL
2. SUPERVISOR
3. JOB CONTROL
-~ System Service Programs
1. Linkage Editor
2. Sort
3. Utilities
4, Librarian
- Processing Programs
1, Customer programs
2. Language translators

Answer the following study questions and when you have completed them, input your
answers via the terminal.

Study Questions (Section 1-9)

1. The program which places the object modules into the core-image library is the:

a. Supervisor.
b. Linkage Editor.
c. System Loader.

2. The program which locates (finds) a program in SYSRES and loads it into CPU
storage is the:

a. Service Program,
b. Linkage Editor.
c. System Loader.

3. Programs found in the core-image library can be classified into:
a. Control Programs
b. Service Programs

c. Processing Programs
d. All of the above
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SECTION 1-10 - CONCEPTS OF SYSTEM CONTROL PROGRAM FUNCTIONS

The function of the control programs, IPL, JOB CONTROL, and SUPERVISOR, will
bhe shown as related to an operating system.

As discussed earlier, the main functions of these programs are:

- IPL
Only in core once. Initializes the system and loads the supervisor.

- SUPERVISOR
Always in core after being loaded by the IPL program. Works in conjunction
with all other programs.

- JOB CONTROL
Only in core between job steps. Interprets control cards.

The control programs all function together to accomplish the customer's work (execute
processing programs). To place the control programs in proper perspective and show
their interrelationship, Figures 1.15 through 1,18 will be used. The following text
will sequentially lead you through the operation. Emphasis will be placed on the in-
dividual control program functions within the operating system.

Now refer to Figure 1.15 and read the text that follows:

To IPL an operating system, the operator sets up the address of the physi-
cal unit to be TPLed (SYSRES) in the appropriate CPU switches. Then the
operator presses the 'load' key on the CPU. Hardware IPL (micropro-
gram) loads the software IPL program . '

H

The software IPL program is contained on the system residence disk pack
(SYSRES) in the Core Image Library.

B

The software IPL program is loaded into low core by the hardware IPL
(microprogram). '

=

After the software IPL program is loaded into storage, it performs general
housekeeping (for example, it clears storage to X'00's).

<

IPL then moves (relocates) itself to a higher location in storage in order to
provide room for the Supervisor at the low end of storage.

a

The IPL program, when relocated in high core, ﬂ then goes to SYSRES
to locate the Supervisor program. Refer to Figure 1.16 ﬂ, , E .

[~

When the Supervisor program JBll is located on SYSRES, it is loaded KA
into core . '

O

The Supervisor now resides in low core and will remain there permanently.
The prime functions of the Supervisor are:

- schedules 1/0 requests

- performs error recovery routines

- provides for operator communications

- process interrupts

- loads problem programs (system loader)
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After the Supervisor has been loaded, the IPL program has completed its
main function. The IPL program has now initialized the system and esta-
blished an operating system environment. The next program required is
Job Control. IPL now informs the supervisor (system loader routine) that
Job Control is required.

" Refer to Figure 1,17 .

"The system loader routine in the Supervisor then locates (on SYSRES) the

Job Control program JE. The Job Control program is then loaded into
storage and control is then transferred to Job Control and it begins
execution.

Job Control's function, within an operating system, is to minimize operator
intervention when running batch jobs. Job Control will enable the system
to continue processing without stopping after every job. Job Control will
set up conditions pertaining to the job being run.

The object of Job Control is to control the execution of programs. To ac-
complish this function within the operating system, Job Control has to
know: '

® Which program must be run.

e Which partition will it be run in (multiprogramming).
e Which options are required by the program.

e Which 1/0 devices are needed.

Job Control obtains the above information from control statements (cards)
submitted by the operator via Job Control's input device [Ig.

Job Control automatically goes to its input device (card reader) to read con-
trol statements. Therefore, if control statements for several jobs are
stacked in Job Control's input device, Job Control can provide automatic
job to job transition. Refer to Figure 1.19.

Refer back to Figure 1.17.

This is an example of a control statement that Job Control may encounter
from its input device. Job Control would read and analyze the control state-
ment. The control statement shown here is an execute statement (EXEC).
This statement instructs Job Control that the next prob