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GENERAL INFORMATION

LEGEND

ACRE
APAR
BBOX
BC
BJF
BPS
BTAM
CAW
CCB
CCH
CCW
CE
CEM
cIcs
CID
CIL
COBOL
COCR
COMREG
CPS
CPU
CR
CSP
CSW
CYL
DANM
DASD
DAT
DB/DC
DE
DIB
DOS/VS
DRAP
DTF
EC
ECSW
EOB
EOF
EOJ
EOP
EOR
EOV
EREP
ERP
ESD
EWS
FDP
FTSC
GP/GPR/GR
HD
HQ
IDA
IDAL

APAR Control Remote Entry (System)
Authorized Program Analysis Report
Boundary Box

Basic Control (Mode)

Batch Job Foreground

Basic Programming System

Basic Teleprocessing Access Method
Channel Address Word

Command Control Block

Channel Check Handler

Channel Command Word

Customer Engineer OR Channel End
Customer Engineering Memorandum
Customer Information Control Systenm
Core Image Directory

Core Image Library

Common Business-Oriented ‘Langquage
Cylinder Overflow Control Record
Communication Region (Partition)
Central Programming Service
Central Processing Unit

Control Register

Current System Program

Channel Status Word

Cylinder

. Direct Access Method

Direct Access Storage Device
Dynamic Address Translation

Data Base/Data Communication
Device End OR Directory Element
Disk Information Block

Disk Operating System Virtual Storage
Dynamic Reallocation of Partitions
Define the File

Extended Control (Mode)

Extended Channel Status Word.
End-of-Block

End-of-File

End-of-Job

End-of-Procedure

End-of-Real

End-of-Volume OR End-of-Virtual
Error Recording and Edit Print (Progranm)
Error Recovery Procedures

External Symbol Dictionary

Early Warning Systenm

Field Developed Program

Field Techmnical Support Center
General Purpose Register

Head

Hold Queue

Indirect Data Address

Indirect Data Address List




IDAW
IMPL
IMS
I/0
IPL
IR
ISAM
IT
Ive
JCL
JECL
JIB
LCP
LDL
LIC
LIOCS
LL

LP
LRU
LTA
LTK
LUB
MCAR
MPS
MTC
OEM
OLTEP
0s
PCID
PCIL
PD
PDAID
PDS
PDSDM
PER
PF
PFT
PFTX
PGHM
PGQU
PHO
PIB
PID
PIK
PIOCS
PL/I
PLM
PMGR/PHMR
PP
PROC
PROCLIB
PSAR
PSLD
PSHM
PSR
PSW
PT

Indirect Data Address Word

Initial Microprogram Load
Information Management Systenm
Input/Output

Initial Program Load

Incident Report

Indexed Sequential Access Method
Interval Timer

Installation Verification Procedure
Job Control Language

Job Entry Control Language

Job Information Block

Language Conversion Program

Local Directory List

Label Information Cylinder

Logical Input/Output Control System
Load Leveller

Lab Project

Least Recently Used

Logical Transient Area

Logical Transient Key

Logical Unit Block

Machine Check Analysis and Recording
Multiprogramming System

Magnetic Tape Command

original Equipment Manufacturer
Online Test Executive Program
Operating Systenm

Private Core Image Directory
Private Core Image Library

Problem Determination

Problem Determination Aid (Program)
Page Data Set (SYSVIS)

Paging Data Set Dump (Program)
Program Event Recording

Page Frame

Page Frame Table

Page Frame Table Extension

Progranm

Page Queue

Page Handling Overlap

Program Information Block

Program Information Department
Partition Information Key

Physical Input/Output Control System
Program Language/I

Program Logic Manual

Page Manager

Program Product OR Page Pool
Procedure

Procedure library

Programming Services Activity Report
Private Second Level Directory
Programming System Memorandum
Programming Systems Representative
Program Status Word

Page Table
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PTA Physical Transient Area

PTF Program Temporary Fix

PUB Physical Unit Block

QTAN Queued Teleprocessing Access Method

RAS Reliability, Availability, Serviceability
RCF Reader Comment Form

RETAIN : Remote Technical Assistance Information Network
RJE Remote Job Entry

RLD . Relocation List Directory

RMS Recovery Management Support

RPS Rotational Position Sensing

RTA RAS Transient Area

SAB Seek Address Block

SADP Serviceability Aids and Debugging Procedures (Manual)
SANM Sequential Access Method

SB Sensor Based ‘

SCID System Core Image Directory

SCIL System Core Image Library

SCH Supplementary Course Material

SCP System Control Program

SDAID System Debugging Aid (Program)

SDD System Development Division

SDL System Directory List (in SVA)

SE Systems Engineer

SEREP System Error Recording and Edit Print (Program)
SLD Second level Directory (in storage)

SLSS System Library Subscription Service

SPOOL Simultaneous Peripheral Operations On-Line
SRL System Reference Library

STID System Task Identification Key

STOR Segment Table Origin Register

SVA Shared Virtual Area

svC Supervisor Call

SYSCOM Communication Region (System)

T/A Trouble Analysis Problenm

TEB Tape Error Block

TIC Transfer In Channel (command)

TIK Task Identification Key

TNL Technical Newsletter

TOD Time-of-Day (Clock)

TOS Tape Operating Systenm

TP Teleprocessing

TRF Track Reference Field

TXT Text

ucs Universal Character Set

OPSI User Program Switch Indicator

VM Virtual Machine

vs Virtual Storage

VSAM Virtual Storage Access Method

VTOC Volume Table Of Contents

WP Work Project
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COURSE DESCRIPTION

This course trains a student to perform the duties and responsi-
bilities of a DOS/VS Program Support Representative. The course is
DOS/VS Release 29 oriented and teaches the student how to interpret
DOS/VS operator messages, install PTPs, write APARs, perform an SCP
installation, diagnose coding and control card errors in IBM supplied
or user written programs, and how to communicate effectively with the
custonmer.

During lab sessions the student diagnoses program errors in both user
type and system control programs. User type errors are corrected to
allow proper operation, and internal failures are corrected,
circumvented or reported. An SCP installation is also performed.

Prerequjsites

CC 11298 DOS/VS Basic Coding Techniques
OR
0S Training

Postreguisites
CC 40016 Macro Definition
CC 57247 DOS/VS Display Operator Console

BASIC SKILLS

Generalized Program_Support Basic_Skills

Effectively gather the symptoms, severity, and related data of a
problem with which to do problem determination and formulate an
effective PASS search arqument.

Use the assistance of Second Level Support groups to obtain, install,
and verify fixes for known problems.

Prepare the necessary documentation of a problem and communicate this
information to appropriate IBM and customer personnel.

Define unknown problems and initiate action with the appropriate
support resource groups to get resolution; create and submit an APAR
along with proper supporting documentation on the problem. Monitor
and effect customer communication on the progress of problem
determination.

Install, verify, and complete the necessary documentation for an SCP
installation; perform installation-related customer skills.
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DOS/VS Basic Skills

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.

12.

13.
14.

15.
16.

17.
18.

19.

20.

21.
22.
23‘

24.

Determine the status of any I/O device by using the appropriate
system I/0 control blocks.

Locate and identify all non-I/O control blocks that are within
the resident supervisor.

Use an Assembler Language Listing and Linkage Editor Map to
locate any given routine or instruction in a storage dump.

Obtain a storage dump that contains any desired routine in
real/virtual storage.

order and install PTFs or other supplied fixes.

Correctly write and submit an APAR.

Prepare the required control cards and initiate any partltlon to
execute a program.

List and use the correct procedure for obtaining technical data
or assistance.

Determine the status of any data file by using the appropriate
system I/0 blocks.

Create and/or correct errors in labels on tape and disk.
Determine the correct disk data area and print out the area for
any data management system presented in this course.

Make and use the correct control cards to restart from a
checkpoint.

Identify, analyze and take appropriate action for error messages.
Use the correct PLM and microfiche to locate and trace the 1logic
flow of any given instruction of any phase.

Identify Job Control, IPL and Linkage Editor control card errors
and correct them, using the applicable SRIL.

Stop any program at any given instruction of any phase.
Effectively use all service aids for problem determination.
Within the resident supervisor, locate and fix any failing
instruction or routine. If unable to fix, circumvent when
possible or advise the user of the temporary restriction, then
use the correct trouble reporting procedure.

Prepare the necessary control cards to link a specific progran
into the CI library.

Correct any coding errors associated with pre-SYSGEN planning and
determine the necessary SYSGEN and program options to properly
install and verify an SCP to match the user's systen.

Obtain a SYSVIS file printout and locate any desired instruction
or routine.

Determine the key symptoms and conditions required to formulate
an effective PASS search arqument.

Coordinate and monitor the activity on a reported problem to
ensure continuous progress towards the resolution of the problen.
Apply sound business decisions based on accepted business
practices to billable calls, problem determination, and to
resolution of customer situations.

The preceding statements generally describe the responsibilities and
skills required of a PSR in a DOS/VS environment. For more detailed
information on the specific skills required to satisfy any one of the
stated skills, refer to the objectives at the beginning of each topic
in the course.
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MATERIAL REQUIRED

Your instructor will provide you with all the necessary materials
required to complete this course.




0 0 1]
This manual consists of the following sections.

1. General Informatjon - Included are the basic skills for this
course. These are statements of what is expected of the student
on completion of the course.

2. course Layouyt - This is a day-by-day breakdown of the recommended
sequence of presentation for all topics in this course. Teaching
locations may possibly vary or deviate from this schedule (at
their own discretion) as new information relative to DOS/VS
becomes available, or as local conditions dictate.

3. Student Outline - This section contains 1learning material for
every topic in this course. Each topic has listed objectives,
troubleshooting hints (if applicable), reading assignments and
self-evaluation questions that test the student's knowledge of
the listed objectives.

4. Laboratory Projects - This section contains all available 1lab
projects that can be completed during this course. Some are not
required. All optionals are so noted in the Course Schedule.

5. Trouble Analysjis Problems - This section contains all available
T/As for this course. All T/As are not required to be completed.
The optional T/As are noted in the Course Schedule.

6. Work Projects - This section contains all the work projects to
be completed during this course. These projects are basically
"paper projects" which can be completed through the use of
reference material provided in the course. System availability
or utilization is not required for completion of these projects.

7. Problem Determipation Techpiques - This section (Appendix B)
contains a collection of commonly used troubleshooting techniques
(hints) that can be employed when analyzing a programming
problem. The student should becone familiar with these
techniques and use them throughout this course.

This manual was created as an aid to help the student reinforce
lecture information and increase the knowledge gained from this
course. To benefit from it, this manual MUST be used throughout the
course.

If you have any questions, do not hesitate to consult your instructor.

x1i
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TTX

CONCEPTS OF A
PROGRAMMING /
SYSTEM

DOS/VS CONCEPTS =~

DOS/VS OPERATING
PROCEDURES

LP1

VM FAMILIARIZATION
(See NOTE 1)

LP2

VM SPOOLING

(See NOTE 1)

LP3

DOS/VS
FAMILIARIZATION

TA1to5
OPERATING
PRQSEDURES

REVIEW PREVIOUS DAY

DOS/VS PROCEDURE

LIBRARY v

DOS/VS POWER v

LP4
PROCEDURE LIBRARY

LP6
POWER OPERATION

TA1t0b5
OPERATING
PR'Q\EEDURES

COURSE LAYOUT
DOS/VS BASE - CC 10639

REVIEW PREVIOUS DAY

SYSRES ORGANIZATIOy

RMS AND DUMPS v~

LP5
DISK FORMATS

LP7
LABEL EXTERNALS

LP8
INTRODUCTION TO
LABEL PROCESSING

LP 16 to 18
RMS (See NOTE 2)

REVIEW PREVIOUS DAY

RMS AND DUMPS v

PIOCS v~

LP9
DOS/VS BUG SYSTEM

LP10
PIOCS MACROS

LP11

DISK READ AND PRINT
(Optional)

TA B to 11

RIOCS

(e

APPLICABLE ONLY WHEN VM/370 FACILITY IS AVAILABLE AT TEACHING LOCATION.
DEFERRABLE - MUST BE COMPLETED BEFORE DAY 10.
THIS TOPIC CAN BE SCHEDULED AND ADMINISTERED AT THE DISCRETION OF THE TEACHING LOCATION.

THERE IS NO INFORMATION RELATIVE TO THIS TOPIC CONTAINED IN THE DOCUMENTATION FOR CC10639.

REVIEW PREVIOUS DAY

P1OCS /

PIOCS MESSAGES v

BUSINESS PRACTICES
(See NOTE 3)

LP11
DISK READ AND PRINT
(Optional)

TA6 1o 11
RIOCS




TTTX

REVIEW PREVIOUS DAY

LINKAGE EDITOR \/

° Contrbl ‘/

Statements

o Operation \/

LP12
LINKAGE EDITOR

LP16 to 18
RMS (See NOTE 2)

NOTE: 4.

REVIEW PREVIOUS DAY
QUIZ 1 AND REVIEW v/

Programming
Services
Activity
Report

(See NOTE 3)

LP16 to 18
RMS (See NOTE 2)

COURSE LAYOUT - CC 10639 Cont'd

REVIEW PREVIOUS DAY

VIRTUAL STORAGE
CONCEPTS

VIRTUAL STORAGE
MACROS

LP13
VS MACROS AND
S/370 INSTRUCTIONS

REVIEW PREVIOUS DAY
SERVICEABILITY AIDS
e PDAID

DOCUMENTATION AND
OLTEP

PROGRAM SUPPORT
RESOURCES

LP15
OLTEP AND PDAID

TA 12 to 14
OLTEP
(See NOTE 4)

v

REVIEW PREVIOUS DAY
SCP INSTALLATION

e RESPONSIBILITY

e PLANNING

e PID SYSTEM

LP20
SCP INSTALL RESEARCH

LP21
SCP INSTALL
PID SYSTEM RESTORE

LP22

SCP INSTALL

LINK AND DELETE
SYSTEM COMPONENTS

TAs 12 and 13 are MANDATORY. The remaining TAs on this page are optional at the discretion of the teaching location.




ATX

REVIEW PREVIOUS DAY

ACCOUNT
MANAGEMENT
(See NOTE 3)

INITIAL PROGRAM
LOAD (IPL)

LP 20 to 22
SCP INSTALL

WPO (PART
IPL
TA\1f/to 17
IPL

(See NOTE 5)

NOTES: 5.

REVIEW PREVIOUS DAY

SCP INSTALLATION

e LIBRARIAN
PROGRAMS

e SUPERVISOR
GENERATION

LP23
PTF SELECTION

LP25

SCP INSTALL
SUPERVISOR
GENERATION

LP32
ESERV
FAMILIARIZATION

COURSE LAYOUT - CC 10639 Cont'd

71

REVIEW PREVIOUS DAY
SCP INSTALLATION
o INSTALLATION
VERIFICATION
PROCEDURES

JOB CONTROL

LP 23 & 25
SCP INSTALL

LP24
SCP IVP ASSEMBLY

WPO (PART 2)
JOB CONTROL

TA 18 to 21
JOB CONTROL
(See NOTE 5)

[ ¥ 71

REVIEW PREVIOUS DAY
SCP INSTALLATION

e POWER GEN
e UTILITY
PROGRAMS
S
SERVICEABILITY AIDS
e SDAID
e SYSVIS DUMP

LP26
SCP POWER GEN

LP14
SDAID

LP19
SYSVIS DUMP

REVIEW PREVIOUS DAY
QUIZ 2 AND REVIEW

INTERPERSONAL
SKILLS (IPS)
(See NOTE 3)

LP14
SDAID

LP27
SCP INSTALL SYSGEN

LP28
SCP IVP RUN

LP29

SYSRES
REALLOCATION
(Optional)

TAs 15, 16, 18, and 19 are MANDATORY. The remaining TAs on this page are optional at the discretion of the teaching location.




AX

REVIEW PREVIOUS DAY
SUPERVISOR

e INTRODUCTION

IPS (See NOTE 3)

LP 27 to 29 \/

SCP INSTALL

WP1
SUPERVISOR INTRO\/
(See NOTE 6)

TA 22 to 24
SUPERVISOR
(See NOTE 7)

NOTES: 6.

COURSE LAYOUT - CC 10639 Cont'd

REVIEW PREVIOUS DAY

SUPERVISOR

e TASK
SELECTION

LP 27 to 29 /
scp INSTALL/
WP2

TASK SELECTION

(See NOTE 6)

TA 25to 29
TASK SELECTION
(See NOTE 7)

REVIEW PREVIOUS DAY
SUPERVISOR

e CHANNEL
SCHEDULER AND
/O INTERRUPT
ROUTINES

LP 27 to 29
SCP INSTALL

wP3 \//

CHANNEL SCHEDULER
(See NOTE 6)

TA 30 to 34
CHANNEL SCHEDULER
(See NOTE 7)

REVIEW PREVIOUS DAY
SUPERVISOR

e ERROR
RECOVERY
PROCEDURES

LP 27 to 29
SCP INSTALL

WP4 \/

ERROR RECOVERY
(See NOTE 6)

TA 36 to 38
ERROR RECOVERY
(See NOTE 7)

WORK PROJECTS (WPs) MAY OPTIONALLY BE COMPLETED DURING HOME STUDY.

REVIEW PREVIOUS DAY

SUPERVISOR

e MCAR/CCH l/

LP 27 to 29 \/

SCP INSTALL

WP5
MCAR/CCH
(See NOTE 6)

TA 39 t0 40
MCAR/CCH
(See NOTE 7)

7. TAs 22, 24,25, 29,30, 33, 36, and 39, are MANDATORY. The remaining TAs on this page are optional at the discretion
of the teaching location.




TAX

REVIEW PREVIOUS DAY

SUPERVISOR

e FETCH TASK \/

e Shared
Virtual
Area

WP7

FETCH/LOAD

(See NOTE 6)

WP12

SVA AND STOW TABLE
(See NOTE 6)

TA 42 to 49

FETCH AND SVA
(See NOTE 8)

NOTES: 8.

COURSE LAYOUT - CC 10639 Cont'd

REVIEW PREVIOUS DAY
SUPERVISOR -

e TIMERS \/

QUIZ 3 AND REVIEW

WP6

INTERVAL TIMER AND
EXIT MACROS

(See NOTE 6)

discretion of the teaching location.

REVIEW PREVIOUS DAY
PAGE MANAGER
o PAGE MANAGER
CONCEPTS AND
TABLES
o INITIALIZATION
e SERVICES
WP8
PAGE MANAGER
(See NOTE 6)
TA 51 & 52

PAGE MANAGER
(See NOTE 8)

REVIEW PREVIOUS DAY
PAGE MANAGER

e PAGE
REPLACEMENT
ALGORITHM

e LOAD LEVELER

e OPTIMIZATION

WP9

PAGE REPLACEMENT
ALGORITHM AND LOAD
LEVELER

(See NOTE 6)

TA 53 to 58
PAGE MANAGER
(See NOTE 8)

ENVIRONMENTAL TAs
(See NOTE 3)

REVIEW PREVIOUS DAY
SUPERVISOR
e CCW TRANSLATION

e RESOURCE
MANAGEMENT

WP10
CCW TRANSLATION
(See NOTE 6)

TA 60 to 63
CCW TRANSLATION
(See NOTE 8)

ENVIRONMENTAL TAs
(See NOTE 3)

TAs 42, 45, 48, 49, 51, 563, 55, 58, 60, and 62 are MANDATORY. The remaining TAs on this page are optional at the




114X

mmMCHOMr

DAY 26

REVIEW PREVIOUS DAY

QUIZ 4 AND REVIEW

SUPERVISOR

 MISCELLANEOUS

e DASD FILE
PROTECT

o SEEK SEPARATE

e SYSTEM FILES
ON DISK

WP11
SYSTEM FILES ON
DISK (See NOTE 6)

ENVIRONMENTAL TAs

(See NOTE 3)

COURSE LAYOUT - CC 10639 Cont'd

DAY 27

REVIEW PREVIOUS DAY
LIOCS
e Introduction \/

.//
e Unit Record \//

LP30 \/

UNIT RECORD MACROS

TA 101 to 105 ‘/

UNIT RECORD MACROS
(See NOTE 10)

LIOCs TAs
(See NOTE 9)

DAY 28

REVIEW PREVIOUS DAY

LIOCS /
e Tape Files /

e Tape Labels V'

LP31 \/

TAPE LABELS

TA 106 to 108
TAPE MACROS
(See NOTE 10)

DAY 29

REVIEW PREVIOUS DAY
LIOCS
e SD Files

e SD Labels

TA 109 to 115
SEQUENTIAL DISK
MACROS

(See NOTE 10)

DAY 30

REVIEW PREVIOUS DAY
LIOCS

o DA Files

e DA Labels

e ISAM Concepts

WP13

INDEXED SEQUENTIAL
FILE ORGANIZATION
(See NOTE 6)

TA 116 t0 120
DIRECT ACCESS
MACROS

(See NOTE 10)

NOTES: 9. All LIQLS/T%}}{(QS (dumps) and program assemblies are contained in DOS/VS Base SCMs 2 and 3 respectively.
10. TAs 101, 102, 103, 106, 107, 109, 111, 114, 116, 118, and 119 are MANDATORY. The remaining TAs on this page

are optional at the discretion of the teaching location.
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e ISAM e DISK WORK FILES VISIT BY FIELD
IMPLEMENTATION SUPPORT REP

e DEVICE (See NOTE 3)

o ISAM INTERNALS INDEPENDENT

FILES o CHECKPOINT/RESTART

e SPANNED
RECORD

WP14 CHECKPOINT/RESTART

SPANNED RECORDS (See NOTE 12)

(See NOTE 6)

COMPLETE ALL

UNFINISHED LPs,

WPs, and TAs

B §TA 121to 125 TA 121 to 125
ISAM MACROS ISAM MACROS
(See NOTE 11) (See NOTE 11)

ENVIRONMENTAL TAs ENVIRONMENTAL TAs ENVIRONMENTAL TAs
(See NOTE 3) (See NOTE 3) (See NOTE 3)

NOTES: 11. TAs 121, 123, and 124 are MANDATORY. The remaining TAs on this page are optional at the discretion
of the teaching location.
12. Non-lecture topic - tutorial reading is contained in DOS/VS Base SCM 1.




STUDENT QUILINE

CONCEPTS OF A PROGRAMMING SYSTEM

This topic introduces the basic concepts of a programming system. The
components used in DOS/VS and the concepts of symbolic addressing,
multiprogramming, and POWER are also discussed.

OBJECTIVE

Upon completion of this topic, the student, using the available
documentation, should be. able to:

. Determine whether a program in a given list is a control program
Oor a processing program. ‘
b/Q. Place in the correct sequence the steps required to implement a
program.
v/%. Identify the purpose of the following programs when operating in
the DOS/VS environment:
IPL
Job control
Supervisor
Assembler
Linkage editor
v/ﬁ. Identify the correct sequence of operation and interaction bet
tween the following programs when executing an assembly:
IPL
Job control
Supervisor
Assembler
' Linkage Editor
V/%. Identify the operation of job control when processing an ASSGN
statement as it relates to the 1logical unit block (LUB) and
physical unit block (PUB).
. State the purpose and advantages of both a multiprogramming and
POWER operating systen.

Highlights

w’/ -System control programs consist of:
IPL

Job control

Supervisor

POWER
IPL initializes the systemr and loads the supervisor.
Supervisor is core resident after IPL and acts as a monitor for
all other progranms.
Job control is in core between job steps and provides job-to-job
transition.

< WS




yﬂ/ The linkage editor is a service program and prepares object
programs for execution.

\ﬁ’ SYSRES contains all programs to be executed by DOS.

\;/ Multiprogramming provides the facility of several programs
operating in core at the same tinme.

Activity
IN: Introduction to DOS/VS
READ: Part 1: What is a Disk Operating Systenm
Part 2: The Functions and Facilities of DOS/VS
through
Libraries

SELF-EVALUATION QUESTIONS

1. Below is a list of programs. Place a P next to the pro-
cessing programs and a C next to the control programs.

a. ——-f; COBOL

b, -—- Linkage editor
C. -———g IPL

d. =-—--—+ SORT

e, -—-—-- Supervisor

f. ----4+ Job Control

g. --- E PL/I

h. =—-—--F POWER

2. Arrange the following items in the correct sequence to
execute a progranm.

a., =——--= Linkedit time
b. ----“Execute time
c. =-—----LCode source program
d. -----LcCompile time




Match the following programs with their associated function.

a. 4%%-- Loads the supervisor

b. Loads job control
c. -f5-- Loads linkage editor
d. - Translates symbolic to

machine language

e. —ﬂ{f- First DOS control program
loaded into the system

fo. —-——- Converts object module

LK from language tramnslator

output to executable format

g. -flb- Resides on SYSRES

h. -3&-- Is a service progranm

i. -m»¢- Provides job-to-job

transition
J. -§UﬂL Handles I/O operations

1.
2.
3.
u‘
5.

IPL

Job control
Supervisor
Assenmbler
Linkage editor

Number the following programs according to the sequence in
which they are loaded into core when the system is IPLed and

a program is assembled.

a. -----QSupervisor
b. =-----<4Assembler
Coe === IPL

d. -----2Job control

The ASSGN statement changes the pointer in the:

a. PUB
b. LUB
C. Job Control Program

d. IPL program

The hardware address of an I/0 device is located
the following:

a. PUBY

b. LUB

C. Job Control
d. IPL

in which of




7. The LUB and PUB is located in the program.

a. IPL
b. Job Control
Ce Supervisor

d. SORT
€. RPG
8. To operate a multiprogramming system, it is necessary to
have at least partitions.
a. 2
b. 3
c.. 1
a. 4
9. (True/False) Partition priorities are necessary to determine

in which sequence each will be serviced.

10. (True/False) All unit record I/0 instructions in the prob-
lem program are modified to disk I/O instructions when
using POWER.

Refer to the Contents for the location of the self-evaluation question
answers.




DOS/VS_CONCEPTS

This topic introduces the disk operating system operating environment.
The use of symbolic names for I/0 devices used by IBM prograsms is
explained and examples given. The components of the DOS/VS system are
presented and the controlling of these components through the use of

control cards is introduced. The specifics of the IPL and JOB CONTROL
error messages will also be discussed.

OBJECTIVE

Upon completion of this topic, the student, using the available
documentation, should be able to:

1< Correct any errors in Job Control cards used to do an assembly,

N linkedit, and execution of a problem program (excluding label
cards).

2 Use the error messages printed out on the console, and the DOS/VS

s Operating Procedures Manual to correct any operator error
encountered during the assembly and execution of a problenm
progranm.

»//3. Use the DOS/VS MGMT guide to determine what symbolic units are

required by the ASSEMBLER program.

\/ﬁf Use the system message to locate the cause of the cancellation on

a given system dump.

v//é. Use the linkage editor map to locate any instruction of a problem
V// program, given a storage print.
6.

Locate the following when given a standalone or system storage
print:

General registers

CAW

CSW

PSW¥s (old)

PSWs (new)

Highlights

A // JOB card indicates the beginning of a job and another // JOB
or /& signals the end of a job.

A job contains one or more job steps.

All IBM Programs require specific symbolic units.

0IXX messages pertain to IPL errors.

1XXXX messages pertain to JOB CONTROL errors.

Low core information (System Dumps) supplies valuable information
in problem determination.




Troubleshooting Hints

o Use the DOS/VS Messages Manual to determine +the meaning and
corrective action for all messages.
° Use the DOS/VS System Management Guide to determine the symbolic
units necessary for operation of the ASSEMBLER program.
° Use the linkage editor map to locate a program in storage at
execute time.
Activity
IN: DOS/VS Operating Procedures @ﬂx%
UNDER: Operator Commands P4§ I
READ: IPL Commands bl-pT2L
Job Control Commands ﬂﬂf
Attention Commands
¥4 apD Ccommand
ALLOC Command
ALLOCR Command
ASSGN Command
CANCEL Command
DEL Command
DPD Command
DUMP Command
EXEC Command /
MTC Command
PAUSE Command
|}} SET command
READ: IPL Procedures _
(Procedures 2 and u)% bed eer 2 {762 2
IN: DOS/SADP
UNDER: Serviceability Aids (Section 2)
READ: Low Address Storage : iﬁ,tﬁt
Wait State Messages UH-un Rl
Linkage Editor Map 2yl
UNDER: Operator Commands (Section 2-3-1)
READ: The DUMP Command 21
b qwu;wwboo
IN: DOS/VS Messages
UNDER: 01XX Messages (IPL) T xxx
READ: Introductory Information \~
UNDER: 1-Prefix Messages (Job Control) I*L
READ: Introductory Information

1A0nD Message Meaning




SELF-EVALUATION QUESTIONS

1.

The job control program is the unit in the disk operating systenm
that handles Jjob-to-job transition. It does which of the
following:

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
i< loads the Supervisor from a disk pack.

; W ey

N

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

a. resident in core storage at all times. X _

b. a module in the relocatable library. W

C. loaded, by the system loader, from SYSIPT.

d. relocated, loaded and executed by the linkage editor.
e. fetched from the core image library.

Select the required cards and decks from the following list, and
place them in sequential order to do an assembly, linkedit, and
execution of a problem progranm.

--- a. // JOB TEST AR TST
--- b. // EXEC LINKEDIT 16 fom&m PN —lc (]
oo ;* i 89 7/ EREL AssomBLy
-—- 4. / OPTION LINK {-- -

--- e. Object Deck aﬂwiaj

-— f. /8 [ 3] % _
--- q. Source Deck ; /A EXEU LANKEDT
--- h. // EXEC ASSEMBLER

--- i, Data Deck 8 {Eﬁﬁ1

--- j. // EXEC

-=- k. // EXEC ASSEMBLY % // BXet

--- 1. // EXEC TEST /K

--- m. // EXEC LINKEDIT /5

The message 0S03I indicates that the program was aborted due

a. An invalid sSvcC.

b. An invalid logical unit.
C. A channel program check.
d. A program check.v”
e. None of the above.




5 Under DOS/VS, the terms "job", "job step", and their inter-
relationship may be most accurately described as:

a. A "job" is one or more related job steps run as a unit. It
is initiated by a // JOB card, and terminated by a /* 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 card.

d.. A "job" is one or more related job steps run as a unit. The

/S unit is initiated by a // Job card and terminated by a /&
card.

e. None of the above.

6. The storage location of a problem program at execute time can be

determined by using the LiNkeDiT .
7. The IBM (standalone/system) dump formats the PSWs.
A ot s
8. (True/False) When a standalone storage print is taken, DOS does

not haV¥é to be re-IPLed.  SZAMIRLMY Mm sV

9. Certain operating conditions, options, etc, that the DOS/VS
assembler operates under may require that various symbolic units
be assigned. However, under all conditions of operation, the
assembler requires certain units be assigned. They are:

&a.  SYSRDR, SYSIPT, SYSLST, SYSPCH,- SYS001, SYS002, SYS003
b.  SYSIPT, SYSLST, SYSPCH, SYS000, SYS001, SYS002, SYS003
c. SYSRDR, SYSPCH, SYSLST, SYS000, SYS001, SYS002, SYS003

LfA.  SYSRDR, SYSLST, SYSIPT, SYSLOG, SYS001, SYS002, SYS003
e. SYSLOG, SYSRDR, SYSIPT, SYSLST, SYS000, SYS001, SYS002

10. Assume the operator was running a job and it was cancelled due to
a program check. There was no system storage print outputted on
SYSLIST. Which of the following is the most likely cause of no
system dump?

a. SYSLST unassigned. mmidbthﬁﬂaz

b. The printer is inoperable because of print checks. H#iVl

C. There was a disk error when the storage print rogram was
being loaded in core. %ﬁﬂﬂg.

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

Refer to the Contents for the location of the self-evaluation question
answers.




DOS/VS_OPERATING PROCEDURES.

Operating procedures for the DOS/VS are presented in this topic.
Basic IPL and Job Control communications are also discussed.

OBJECTIVE

Upon completion of this topic, the student, using the available
documentation, should be able to:

1. Operate the IPL and JOB CONTROL programs of DOS/VS system to do
an assemble, linkedit, and execute.

2. Use the error message printed out on the console, and DOS/VS
Operating Procedures Manual to correct simple operator errors
encountered during the assembly and execution of the problenm
program.

3. Use the console and proper JOB CONTROL statements to obtain a
system dump, either during execution or on an abnormal termin
nation of a problem progranm.

4. Identify the partition that issued the message, given a message
from DOS/VS.

Se. Use the error message that resulted from an incorrect JOB CONTROL
statement, to locate the failing operand.

6. Identify, given a DOS/VS error message, the action indicator,
message number, and program that issued the message.

7. Determine the course of action to be taken when the system enters
a wait state with no message printed.

Highlights

° IPL statements can be read from SYSRDR or the operator comnsole.

° Symbolic device addresses can be changed with the ASSGN
statement.

° // ASSGN is a temporary assign and is in effect only for a job.

° The // EXEC card with operand causes that program named in the

operand to be executed from the core image library.

Troubleshooting Hints

o Use the LISTIO command to determine the symbolic assignments of
the systen.

° Error messages can occur in low core, on the operator console or
on SYSLST. ]

) Alvays use the operator's guide to determine what a message

really means and to make the correct response.
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Activity
IN: DOS/VS Operating Procedures
READ: g} -Control Programs /Y ﬁmL
-symbolic Device Assignment kq?h THIAT,.
v (3 -IPL Procedures (Section 3)
_ —Job Control Functions
9y -Job Statements and Examples  C{ttt lape
%0 -OPTION Statement
(¢ M} -ASSGN Statement STOBUL oM (M e STOUS Thi
LY AL | -EXEC Statement e m
Yo /% statoment yum AT M» ul iRt i
oo -/& Statement e Stpwd Ll
¥ —-SET Statement-IPL Statement
leX -DPD Statement-TPL Statement ) W'f
(3 —Starting the Systenm /?/ ton FN%ET”
IN: DOS/VS Messages §
-Preface Page L&ﬁm'ﬁWMﬁ
-The Message Code
IN: A4 DOS/VS sServiceability Aids
and Debugging Procedures
READ: -WAIT State (Coded Messages)

-WAIT State (During IPL)

SELF-EVALUATION QUESTIONS

1.

IPL is one of the control programs in DOS/VS. It performs
certain initialization functions such as: clears core storage,
assigns a physical I/0 device to SYSRES, 1loads the supervisor
nucleus, etc. IPL does which of the following? TIt:

a.v//Is resident on disk and its functions are requested by
addressing the resident device and pressing the load key.

b. X Is loaded from a card reader.

c. X Is loaded from disk every time a program reaches EOJ (end-
of-job) .

d. X Is loaded from disk every +time a program is abnormally
terminated.

e. X Is core storage resident, and its functions are requested

via an SVC.

The 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:

a.\/fCheck bytes 0-5 for an error messadge.

b. Run diagnostics on the reader.

C. Run diagnostics on the disk.

d. IPL again.

e. Check the console switches to determine if you have 1IPLed

the correct device.

10




3. Given the following job control statement and error message, the
+ operand in error is:

a.
b.
Ce
d.
e.

Use the
and 6.

Y

N4
ASSIGNiSYSOOB,X'181'
BG 1S01D

&
following Dqé/vs error message to answer questions 4,
FPR\Y
R
F1 10521

NEWN L

4. The program that issued the above message is:

a.
b.
c.
d.
e.

IPL

Job Control
Supervisor
POWER o~
Sort

5. The partition that issued the above message is:

a..
b.
C.
d'.
e.

-Background

IPL

Job fontrol
Supervisor

None of the above.~

6. The action indicator in the above message indicates:

a.
’b'
C.

Action
Information «~
Decision

7. The system enters a wait state with no message printed.
core (0-3) contains X'07E60190'. This indicates:

a.
b.
C.
d.
e.

Machine check X

Channel failure

Program check in the Supervisor
IPL errory”

I/0 Error queue overflowed

LR

Low




8. The proper action to be taken from the error in question 7 is: ‘

Refer to the Contents for the location of the self-evaluation
question answers.
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This topic introduces the student to the Procedure Library contained

v@in DOS/VS. It will cover the method of developing the library and how

:itwis utilized and modified.

OBJECTIVE

Upon completion of this topic, the student, using the available

| documentation, should be able to:

1. State the method used to catalog a procedure in the Procedure
Library. CAIM.P .
2. Describe the purpose of overwrite statements. TV,GTUW%
3. Develop the overwrite statement(s) necessary to change or add to
a cataloged procedure. B M
4. Define Partition-Related Procedures and the method used in DOS/VS
to process thenm.

Highlights

Set up at SYSGEN time

Basic and Extended support

Ability to change cataloged procedures (overwrite statements)
Library maintenance facilities available

Partition-Related cataloged procedures enhancement

Inclusion of In-Line SYSIPT in procedure

e e e S e o e e s

° Interrogate all messages for clues to a procedure problenm.

° Display the Procedure Library using the DSPLY function.

° Determine what a given program procedure is attempting to do.

° Build overvrite statements to correct/modify a given procedure.

Activity
IN: DOS/VS Operating Procedures )
UNDER: Using Cataloged Procedures
READ: n¢ Cataloging a Procedure -
Including a Procedure in the Job Stream —

Modifying a Cataloged Procedure .

13




IN: DOS/VS System Management Guide

UNDER: Using the Libraries (Chapter 7)

READ: Maintaining the Libraries 1.3 -
Cataloging the Procedure Library .| /AP EQP = 22 0RA LD
Deleting a Procedure EaYy 1y
Condensing A
Reallocating (up to Renam1ng)7]}:¥g¢

UNDER: Controlling Jobs (Chapter 5)

READ: Partition-Related Cataloged Procedures

SELF-EVALUATION QUESTIONS

1. To catalog a procedure in the Procedure Library, which of the
following statements are required:

-—= a.  CATALP vi3
-—— b.  ASSGN

--= C. EXEC MAINT v~ 2
--- d. TLBL L,
-—- e, /t vl lf‘
--- £. JOB ANYNAME v 4
--- g. EXEC (PROCNANE)
-—— h. /% s

-—- i /& v

o™

2. To have the ability to change a cataloged procedure, the
overwrite statement nmust have a symbolic name in col _____ _ and
a code in col _ _ .
a. 80, 73-79
b. 73-79, 80
c. No symbolic name or code needed.

3. (True}?alse) SYSIPT data read from the Procedure Library can be
modified by overwrite statements.

4. To modify (alter) a statement during execution of an existing
procedure that is «cataloged in the PROC library, the overwvrite
statement must contain which of the following codes in column 80?

a. D
b. B )
C. Blank or M .7
d. A
5. (True/False) An unnamed statement in a cataloged procedure cannot

be modified by an overwrite statement.

B oot CiNpl. Pu=20) Pk Stvo etk DUSTOM DT — g dsov
AL

MW \ WAL .
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6. A procedure called PAY has been cataloged in the PROC library so
that it can be executed in any partition (Partition-Related). To
execute this procedure in the BG partition, the EXEC statement
would contain which of the following:

a. // EXEC PROC=PAY
b. // EXEC PROC=$PAY
c. // EXEC PROC=$BPAY

. \ y T N A daime, ot 1T

d.  // EXEC PROC=$$PAY — - 1,y b mpls 70 700 znfy;i@?/¢f (el

e. // EXEC PROC=$1PAY : tjfﬂig v B3 aud st f%%fuyi
L 8 qu?iﬁkfh

7. Kggge)False) When the EOP parameter is omitted in ‘a CATALP
Statement, /* can be used as an end-of-data delimiter in the

71 cataloged procedure. berauae /4 o etbauts #Aem 4 DT
Y

8. The support required to allow in-line SYSIPT data to be processed
is:

a. Basic
b.  Extended

Refer to the Contents for the location of the self-evaluation question
answers.
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INTRODUCTION TO DOS/VS POWER

This topic introduces DOS/VS in a POWER ENVIRONMENT. It includes the
philosophy and operation of POWER including the commands necessary to
start, stop, and modify the operation. Partition priorities are re-
emphasized and the JECL statements to change job priority within the
associated queues for the partition are discussed.

OBJECTIVE

Upon completion of this topic, the student, using the available
documentation, should be able to:
1. State the advantages of using POWER. “~”°Qﬁﬂ
2, Given a job stream, determine the priority of job execution in a
POWER environment.
3. Use the Queue Management console commands to:
a. Determine the status of any job in the POWER System.
b. Hold a job in the INPUT Queue.
c. Release a job from the INPUT Queue.
4. Prepare the POWER JECL statements that are required to execute a
job with the following conditions:
a. Execute a job in the BG partition
b. Assign the highest priority to the job

Highlights

POWER increases job throughput.

Unit record I/0 is performed at disk speeds during job execution.

Op to four (4) partitions can be serviced by POWER.

POWER JECL statements provide the facility to:
assign prlorltles to jobs.

- put jobs in the HOLD state.

- spool output to tape instead of 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 Queue.

- alter the priorities of jobs.

- put jobs in the HOLD state.

- delete jobs from the Queue.

- release jobs from the HOLD state.

Troubleshooting Hints

° Determine whether the program only fails in a POWER environment.

) Use charts in SADP manual, Section 3, that relate to POWER
operations for problem determination.

° Display the Queues to determine the status of the 1Input, Punch,
and/or Print queues.

° Investigate all POWER messages involved with an error.

16




) To read more job streams from SYSRDR after it has rum out, press
the REQUEST and END keys.

) Change partition priorities if possible when running diagnostics
to speed up input/output processing.

o If restarting POWER is necessary, the response to the message
FORMAT QUEUES? should be an EOB/END to prevent formatting the
DATAFIL and QFILE and consequent loss of data (If possible, have
customer start up POWER).

Activity

IN: DOS/VS Operating Procedures

UNDER: Concepts and Components of DOS/VS ¥ TR

READ: POWER 19344 » oy

UNDER: Using POWER 39

READ: 4 Initializing POWER

[ Starting a POWER-Supported Partition
v Issuing POWER Commands
gr Terminating POWER
UNDER: POWER Commands (Routine and System Management)
REVIEW: 6 START
; STOP
! CANCEL
¥ DISPLAY
9 TERMINATE
UNDER: POWER Commands (Queue Management)
REVIEW: ) ALTER
! DISPLAY
v HOLD
i1tk RELEASE
IN: DOS/VS SADP
UNDER: Hard wait with Message in Low Address Storage
{Chart 03, part 1 of 1)
- Check 1
- Check 14

(Charts 13, 2 parts)
- Checks 1 through 4

17




SELF-EVALUATION QUESTIONS

Use the following job stream as a reference to answer
questions 1 and 2.

( //EXEC
{Tss JOB SORT, 9 |

‘ // EXEC PRINT
( *ssJo LIST.7

ﬂ/exec ASSEMBLY
* $$JOB A H,3,F2

i

1. Which job will execute first when this job stream is read in-
to the INPUT QUEUE?

a. JOB A ) ‘
b. JOB LIST~ L. = fag
c. JOB SORT

2. What partition will JOB SORT execute in?

a. F2 _
b. BG Muk¥,. . -
C. F1 '
3. Which one of the following commands would you use to deter-

mine the status of the jobs in the F2 INPUT QUEUE?

a. DISPLAY F2RDR,ALL
b. D F2RDR,ALL
C. D F2RDR,QUEUE

d. D F2RDR,H

18




4, Which one of the following commands would you use to prevent
any more jobs with a priority of 5 from executing in the BG
partition?

a. H BGRDR,5."
b. P BGRDR,
c. H BGPRT,
d. H BGPUN,

5. Which one of the following commands would you use to release
all the jobs in the BG print Queue from the hold state?

a. R BGPRT,S

b. R BGPUN,ALL
c. R ALL,BGPRT
d. R BGPRT, ALL.”

6. Which of the following statements is true for a Jjob running in
the POWER environment?

a. The Punch Task intercepts the punch output and spools them
to disk.

b. The Print Task is responsible for spooling output records to
disk.

c. More jobs can be processed in a given amount of time. Vv~

Refer to the Contents for the location of the self-evaluation question
ansvers.
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SYSTEM RESIDENCE ORGANIZATION

The system residence pack is the major component of a DOS/VS systenm.
The components comprising the SYSRES pack are discussed as to
location, size, purpose and format. These components will be
referenced over and over again throughout the course. It is important
to gain at least a talking knowledge of the system pack components at
this time. Also included will be discussions of private libraries and

label information required for disk.

OBJECTIVE

Upon completion of this topic, the student, wusing the available
documentation, should be able to:

1. Identify the four libraries of a DOS/VS system residence file and
the directories associated with each library.

2. Give the fixed disk address assigned to each of the following
system residence components:
a. Core Image directory Q@oipl
b. Volume label e
c. IPL records fee00d.

3. Identify the library on the system residence or pr%zﬂée pack from
which programs are executed by the DOS/VS system.

4, Identify the library on the system residence pack _,where object
decks from all IBM compilers can be stored. KU

5. Identify the library that can be used as input by the assembler
or COBOL language translators. sl

6. Identify the DLBL and EXTENT parameters required to define files

on disk.
b, M, Lwedd m we,
mﬂ SV}""'\I 2 J,@( Q ’1‘?.
Highlights
e Four libraries may exist on SYSRES. They are the core image,

relocatable, source and procedure.

° SYSRES can be on a 2314,/2319, 3330 or 3340.
° Private libraries can be on anything except 2321.
° Private libraries can take many shapes. For example:
- All privates on one pack.
- Each private on its own pack.
° SYSRES will always contain a core image library, but not

necessarily a relocatable, source or procedure library.
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IN: DOS/VS System Control Statements
UNDER: Job Control Statements and Commands
READ: EXTENT %
XTENT fay)
DLBL p29
DLAB rY
VoL pS)
IN: DOS/VS Librarian Logic
UNDER: F System Residence Organization and Private Libraries
READ:

,f 5ystem Residence Organization After Generation
Qﬁﬂa lerarlan Organization Program
NOTE: The content of each directory entry, etc. is
not important at this time.
Concentrate on the use or function of all items.

IN: DOS/VS Base SCM 1
STUDY: System Residence Organization Section
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SELF-EVALUATION QUESTIONS

1. The figure below is a representative

file. various

Place

in the

Cylinder Cylinder One
Zero {

areas

layout

of

2314

SYSRES

of the figure, the letter
representing that area from the list below.

Cylinder 199 -—&

|

)L

i

J )L

B
J))

(=
T 0 o

)
(
J)
LI

Label Information Cylinder

Volume Table of Contents

Trk.

0 G E

1 qﬁlﬂb

21 &

3 £

41 €

~ o ~ ~

17 - T

18 =

19 E A

a. Core Image Library
b. Relocatable Library
Ce. Volume Label
d. Source Directory

e. Core Image Directory
f. Relocatable Directory
g. IPL Records
h.

i. System Directory
j.
k. User Area
1. Source Library

m. Procedure Directory
n. Procedure Library
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o

(True/False) The library sizes are determined by the
customer.

Programs are executed from the library.

The assembler looks in the _ :ﬁ%:___- library if it encoun-
ters a macro statement.

Object programs assembled by compilers may be stored in the
éiig library.

The optional library (libraries) on the system residence pack
are:

- - -

(W B’
@Q Sourcéﬂ relocatable and procedure.
b. Relocatable, core image, and procedure.
Ce Core image, source and relocatable.
d. Relocatable, procedure, core image, and source.

e. Core image, and procedure.

There can be private libraries associated with which of the
following libraries?

a. Relocatable.
b. Core image.
Ce. Source.

d. All of the above.v//
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8. Study the following figure of a desired 2314 work pack 1layout.
Then code the DLBL and EXTENTS following the figure.

//
//
//
//
//
//

0 156 56-68 69-80
Trk 0
0011
V([ GPUT
T 9
o} SYS003 | SYSLNK
C < g %10 / 3“}
S 2 =
St
19
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DLBL J1J%46@4 ,*pos. WORKFILE NO 1' ﬁ?/ﬁﬂ

EXTENT sysoo1 111111, %,9

DLBL PJ9N@L ,'DOS.WORKFTLE. ﬁo 2’ vA9/%,

EXTENT SYS002,111111, §,4

DLBL TJIS4S@2 ,'DOS.WORKFILE.NO.3'

EXTENT SYS003,111111, 1,

RLET

Refer to the Contents for the location of the self-evaluation question

answers.
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RMS_AND_DUMPS

This topic introduces the methods and programs available to the PSR to
extract data from a system that will be used in problem determination.
It will include operator commands to alter, display, or dump and the
method of generating a standalone dump program from the DUMPGEN
facility. Concepts of wait state, error recording, and retrieval
(EREP) are also covered, along with the use of operator and programmer
flowcharts in the Serviceability Aids and Debugging Procedures Manual.

OBJECTIVE

Upon completion of this topic, the student, using the available
documentation, should be able to:

1. Identify the control cards and parameters needed for the DUMPGEN
program, when given user specificatiomns.

2. Interpret a formatted dump which was generated from the DUMPGEN
program.

3. Analyze all low core wait state messages.

4. Identify the function of the options for the EREP program for

, DOS/VS.
A 5. State the difference between a 'soft' and a 'hard' machine check
*%R error.

Highlights

° Formatting or non-formatting standalone dump programs tailored to

system requirements can be generated through the use of the
DUMPGEN progran.

° Problem determination charts aid in determining a hard wait, soft
wait, looping, and incorrect results.

) The SYSREC file established at SYSGEN time records errors for
both I/0 and CPU malfunction.

° EREP is used to retrieve error data from SYSREC in a useable
form.

° Logout Analysis on the 370/125 and 370/115 is the vehicle to
gather error data on all but channel connected devices.

° ALTER, DSPLY, and DUMP are commands used to gather and modify
systenr information and hard wait failures.
) DUMPGEN produces a customized standalone program used to obtain

a formatted/non-formatted dump of storage.

Troubleshooting Hints

) Investigate all error messages and use SADP flowcharts wherever
possible to assist in problem determination.
° Utilize EREP to gather I/0O related data on 'hard' waits.
° Interpret low-core messages.
. ° Obtain a core dump using the standalone program generated by the
DUMPGEN facility.
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° Run SEREP if the low-core message contains a SEREP run request ’

[(E2) in Byte ).

e er use a standalone dump generated on another system, as the
non-critical area of the Supervisor that DUMPGEN uses may be at
different addresses.

) niglic naw
wos - Cwpmmet Mendir .,.?ﬂ ¢ ‘
okt o SN
Activity
IN: DOS/VS SADP
UNDER: Dumps of and Chan es t%ﬂ Real an%HVirtual Addresses
READ: 1. [’f ALTER %’; o3 DIy
%] g DSPLY (rot»}mc‘ﬂ AL B3y
L1t DUMP 35 Bg, Fa, PDATIER , daoner - xoxeex
RGE (ns
READ: 212 // OPTION DUMP Statement m,CV & chwtoc CANCEL
SYSTEM Dumps : 22 Masgrhe CHTPLIGED
, DUMPGEN & Standalone Dump d SR
1(?% r//)rnlt'&ﬁ"»f
UNDER: ; Hardware Error Recording & Recovery
READ: ?R* General Description of RMS g8
L Operation and ERPs for I/O0 Devices? /¢
fus by SYSREC File ’), B4
EREP 7.3
SEREP 2-2:@
READ: Section 4 (Debugging Procedures for
the Programmer) *%
-Flowcharts for Hard Wait State

-Flowcharts for Soft Wait State ¢4

: o (AR

T4 o Wik = {6
o/

SELF-EVALUATION QUESTIONS

1. If the recording file is not ready at IPL time, the:

a. Recording file will not be maintained.
4y b..~ Operator will be informed to put recording file online to
“ Y  continue.

C. Operator will be informed, but may hit EOB/END to bypass.

d. Operator is not informed.

2. OPTION CLEAR specifies that the EREP fprogram should:

a. . Clear MDR records from SYSREC.

b.v' Clear all records from SYSREC, and edit and print.
C. Clear SYSREC pack.

d. Clear MDR and MCAR/CCH from SYSREC.

/) 2% foRmAT v e NokoEmAT
o xd i  AKEE, v PAER ,
I UL X BRE 5 gk OB SISAT X opF "
o ﬂg&mma“fg? “ - OPTIeN femit= JNO%)QUAMUP.
Gﬁm beoes =4 ?dﬁw /:JQWN Deoxs= iro{gmwa" P PPmL %’g%
A ol s
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3. The DOS command that must be given to ensure all error recording
data 1is written on the error file before the system is powered

down is:

a. EREP

b. IPL

c. HALT
d. RODV—

4, A 'soft!' wait on S/370 will respond to the
typewriter comsole.

key on the

B ————

a. EOB/END
b. REQUEST

C. IPL

d. CANCEL

e. RETRY
'

5. (True/False) The PPOOL option for the DUMPGEN program defaults
to NO if it is not included in the job strean.

6. To have DUMPGEN produce a standalone dump on tape, you must:

a. Code TAPEIPL=YES in an OPTN statement.
b. Assign SYSLST to a tape drive.
C. Code INTR=YES in an OPTN statement, then when the sys-
tem enters the WAIT state, make the desired tape drive
) ready.
v'a. Assign SYSPCH to a tape drive.

7. To get a dump using the DUMPGEN program that gives the supervisor
tables and boundary box, the parameters that must be set are

. FORMAT=YES
b. PPOOL=NO
C. FORMAT=NO
d. INTR=YES
e PPOOL=YES

8. (T?Ge/?alse) The original information in bytes 0 through 23 is
destroyed when a dump is loaded into storage.

9. Choose from the following list the error types that are cons
sidered soft machine checks.

-==  a. Retry
--- b. Storage Protect key failures
--- C. Multiple bit storage errors

--- d. Single bit storage errors
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10. The system is in a wait state with a 1low core message of
X'C8E2C9'. The appropriate action to take is:

a. Run EREP.

b. Ignore and continue processing.
- Ce Run SEREP.

d. Issue the DUMP command.

Refer to the Contents for the location of the self-evaluation question
ansvers.

(g L C§
AN B

4 \
£ b st wnom p
Ohwl - See
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PHYSICAL _INPUT/QUTPUT CONTROL_SYSTEM (PIOCS)

This topic introduces the concepts of the Macro System and presents
the PIOCS coding (macro) employed in a problem program that will cause
the issuance and testing of an I/0 request. The need for specific
PIOCS control blocks within the problem program and their relationship
with the supervisor, are discussed. Selected Supervisor macros are
also presented.

OBJECTIVE

Upon completion of this +topic, the student, wusing the available
documentation, should be able to:

1. Correct improper usage of EXCP, CCB, and WAIT macros used to con-
trol a card reader, printer, console printer, or tape for any
given operation.

2. Identify selected problem program option bits in a CCB and state
the function of each.

3. Correct improper usage of the Test Under Mask and Branch On
Condition instructions when used to detect a carriage overflow on
a printer and then cause a skip to ONE.

4. Use the PDUMP macro in an assembler source program to cause the
printing of any given CCB during execution of the assembled

progranm.
5. State the function of the following Supervisor macros:

DUMP

PDUMP

" JDUMP

EOJ

CANCEL

RELEASE
Highlights
o A source program macro is a single assembler language instruction

that will generate a number of additional assembler language in-
structions through reference to a macro definition.
° Macro definitions are stored in the source statement library.
° IBM supplies three PIOCS macros to simplify coding of 1I/O
requests. They are EXCP, WAIT, and CCB.
All TI/0 requests are issued by an SVC 0 (EXCP Macro).
All I/0 requests require a Command Control Block (CCB).
Use of the SVC 7 (WAIT Macro) ensures that all data is
transferred from the I/0 device before any processing of the data
by the program is attempted.
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Oon issuance of an I/0 error message with an OP prefix, the CCB
address is normally printed with the message.

Register 1 normally points to the last used CCB, bytes 9-11 of
the CCB point to the first <cCW, and bytes 2-3-4 of the CCW
contain the I/0 area address.

The contents of the Channel Status Word (CSW), except for the
storage protect key, are put into the CCB on an I/0 interrupt.

DOS/VS Supervisor and 1,0 nacros ﬁ”ﬂiPﬂ*'”““”

UNDER: Macro Types and Their Usage 4| iM&u/Ww delpmhee

(ONDER:

READ:

Source Program Macros Juajiy, 1005

Macro Definitions

Supervisor Macros

Macro Processing %

Notational Conventions 1s

Register Notation and Register Usage %!

CCB Macro
CCB Format | 3
EXCP Macro i )
WAIT Macro ny)

UNDER: Supervisor Macro%g;%f

READ:

IN:

SELF-

1.

DUMP
PDUMP ”%
JDUMP f‘
EOJ 2
CANCEL 28t
RELEASE 23

DOS/VS Base SCM 1

Physical Input Output Control System
(PIOCS) Macros

EVALUATION QUESTIONS

The notation convention that indicates a parameter is required
is:

a. [ ] brackets
b, eecee ellipsis
Ce ; % braces

d. underlined

30
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2. What is the assumed value for the following macro parameter?

ABC
DEF
GHI
JRKL
Ae ABC
b. DEF
Ce. GHI
d. JKL
e. None of the above

3. The CCB that will cause a record to be read from SYSRDR using a
command-list-name of GO is .

_4d. RD CCB SYSRDR,GO
b. CCB SYSRDR,RD, GO
c. GO CCB SYSRDR,RD
d. RD CCB SYSRDR,RD

e. None of the above

4. When a WAIT macro is issued in a batch Jjob environment,
processing is suspended until the __ bit is turned on.
a. CHANNEL-END 7

b. DEVICE-END
L-Ce TRAFFIC BIT
d. CCB
€. TRANSMISSION BIT S of BYTE 2

5. (True/False) A CCB cannot be in a 1logical stream of mnemonic
;’ instructions because it contains constants (no mnemonic
instructions). Toms -

6. The following is an example of a CCB that may appear in a storage
print. What symbolic unit is this CCB for?
0 v 23 N
01068000 AOOOOO%? 00002800 00002820

a. SYS006 Syites
b. SYSREC
Ce. SYS016
d. SYS106
v e. None of the above
7. Code the PDUMP macro to print the entire command control block

CCB SYSIPT,RDCCW,X'0400',SENSE whose symbolic name is "READ".

pome (B | Loro+2p
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8.

10.

13.

(True/False) A problem program terminates normal processing by
loading the Job Control program deck into storage from SYSRDR.

The CCB that is correctly coded to print on SYSLST, using a CCW
chain with the name of PRTCCW, wait for device end, and accept
unrecoverable I/0 errors is:

a. PRINT CCB SYSLST,PRTCCW,X'1004" X
b. PRINT CCB SYSLST,PRTCCW,X'4010¢ X
c. PRINT CCB SYSLST,PRTCCW,X'1400" =~ v
d. PRINT CCB SYSLST,PRTCCW,X'4100°" X
e. PRINT CCB SYSLST,PRTCCW,X'4400' X

Assume that a printer CCB named PRINT has been coded correctly to
wait for device end. The TM instruction that could be used to
determine if a channel 9 in the carriage tape of a 1403 printer
has occurred is:

a. TM PRINT+3,X'02"
b. TM PRINT+2,X'04°
C. TM PRINT+4,X'04"
d. TM PRINT+4,X'01°"
e. TM PRINT+2,X'40°'

In the CCB example for question 6, the address of the first CCW

for the CCB is X'____ ' and that of the last one executed is
Xt U ~» 02320

Prior to scheduling an I/0 request, the supervisor will reset
which of the following bits in byte 2 of CCB?

—_ a. 0,1,2

___ b, 3,4,5,6,7

——— C. 0

___ 4. 0,2 )
__ e None of the above v Mt

Match the CCB Fields shown below with their respective in-
formation Source Fields.

ﬁ( .ﬁﬁﬁg a. Count (bytes 0 and 1) 1. CSW
‘{___ b. Transmission information (bytes 2. Pirst oper-
2 and 3) and in CCB
A____ c. CSW status bits (bytes 4 and 5) macro
2'___ d. Symbolic unit address (bytes 6 3. Second operand
- and 7) in CCB macro
-~ ___ e CCW address (bytes 9-11) u. Third operand
ﬁo”e-—— f. CCW address in CSW (bytes 13- in CCB macro
15) 5. Fourth operand
ﬁi —_ 9. Optional sense CCW (bytes in CCB macro
16-23)
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14.

15.

16.

Refer to the

v
(True/False) Bytes 16 to 23 of a CCB (if present) will contain
sense information at the completion of an I/O operation.

_
(True/False) When the ‘'savearea' operand is specified in a
RELEASE macro, the contents of Registers 0 and 1 will not be

changed during execution of this macro.

Which of the following macros can provide a dump of a problenm

program CCB?

=== a. DUMP
--- b. JDUMP

v —— c. PDUMP

Contents for the location of the self-evaluation question

ansvwerse.
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PIOCS_MESSAGES

This topic briefly reviews low core wait state messages issued during
IPL or program execution and discusses the use of 'OP' type messages
to determine if an I/0 failure is caused by hardware or software.

The importance of system messages (printed or low core) cannot be
over—-emphasized.

A print 'OP!' message is usually the first visual indicator to the
system operator that a problem has occurred on an I/0 device.

An I/O error may also be indicated 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 problen.

OBJECTIVE

Upon completion of this topic, the student, using the available
documentation, should be able to:

1. Use a PIOCS error message to locate any CCB for any I/0 device.
2. Locate the following items in a given PIOCS error message:
Message number
Action code
Operator code
Message text
Logical unit that failed
Device address that failed
Command code of the last CCW executed
CSWw
Sense bytes
CCB address
Seek address if DASD
3. Locate and interpret a low core message when the system enters
the wait state, and take the necessary corrective action as
indicated by the message.

Highlights
. Device error messages may be printed or stored in low core.
° DOS/VS uses a fixed format message code.
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TR & lo G, 4 OTF Lues, Whin PIOCS wagres.  EACP WRIT olc .

Dol macm wham PRCS. 5 0700 3. TRPE by wik3L
{364 ; ¢003 dni gl 3> Aopre o e difnad 0 DTRRH.
® | DTPPH pmtbe abod ot CHICPT il n 00,
retivity [naswe) ¥epH THPELE =10 |, eI 2= g g
IN: DOS/VS M
READ: . Section sisgggzage Code I}%ﬂﬂﬁnWLNKKkkkk#]linﬁazg
Q¢> -hppendlx 1 ziq,[
UNDER: Supervisor and IPL Messages Tﬁ&%vn,gﬁkﬁﬁj
REVIEW: Message Contents - Ssp
IN: ' DOS/VS Serviceability Aids
and Debugging Procedures Qﬁn
) section 2: Serviceability Aids
UNDER: Section 1&Other Aids used for Gathering Infor—
mation' ‘“2.d6
REVIEW: Zﬂewu'r STATE MESSAGES W% wideiren Okt 4. 30 e -
IN: DOS/VS BASE SCM 1 A//' 2, cunMnnw&kﬁ@ bﬂ*ﬂ
UNDER: PIOCS Me
REVIEW: PIOCS ue§§§3§§ 4’;’:;(?4 ot gp bt Q({/{‘&“M msay
-] 22
f TR
| Ll
SELF-EVALUATION QUESTIONS WSQ OPM D

1. Match the ELEMENTS of the following 'OP' message with their
indicated VALUES.

0P11D R DATA CHECK SYSLINK=190
CCSW=1D00002EC80E400008 CCB=002E50 SK=000000BE0002
SNS=080000C80000

ELEMENTS v . VALUES
--=- a. Message Number 1. 2ECS8
--- b. Message describing I/0 2. 190
error condition
--- cC. Symbolic unit that failed 3. 11
-—=- d. Address of hardware device 4. 080000c80000
-——- e. Sense data 5. DATA CHECK
-—-— f. CCB address 6. SYSLNK
-—= dg. Disk address that failed 7. 1D
--- h. CCW command code that failed 8. 2ES0
-—- 1. Address of CCW that failed 9. SYS190
--=  Jj. Action code 10. R
11. 000000BE0002
12. 2ECO
D
T afubmf JMWWM/
RZ I O
1

i O fo(qFAFACA
6T A4 A
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The system is in the wait state and a 1low core message of
X'11C1000C* is displayed. The problem is:
OPMAA  pArd (Hk ON ORC
a. Command reject on 00C
b. Data check on 0C1
vrf Data check omn 00C
d. Data check on SYS012
e. Equipment check on 00C

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

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

b. A data check on the console typewriter (01F)
C. A busout check in the card reader (00C)

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

e.? The console typewriter (01F) probably out of forms ”{WTZQHQ?Lﬁ!ﬁﬁTQ%@FQ

If the system message 'OP71I' is issued, the address of the CCB
for the device that failed can be found:

a. By displaying Register 0 on the CPU.
b. In the I/0 old PSW.
C. In the I/0 new PSW.

d. By obtaining a storage print and looking in
Register 1.
e. None of the above.

Physical IOCS messages consist of eight major elements. Which of
these elements can be used to locate the CCW command code for an
unsuccessful I/0 operation?

a. Message number
b. Operator code
c. SYSXXX=

d. CCSH=

€. SNS=

f. CCB= ' ".

g. SK=

If the CPU enters a wait state after IPL time and there is no low
core or operator messages, the problem could be a:

a. Unit check on SYSLOG. ng = 08C4(pdF

b. Unit check on SYSRES. Noe = O082C40%0¢

c. Unit check on SYSRDR. NO = 08C4000C
wde Missing interrupt.

e. Program check in supervisor. ‘%{O; a0 00 OF FF

(True/False) An operator can respond to the following message

With 'ISNORE'- UMGIGY e bm. 4 (okfrle mark,

BG OP18Y C COMM REJCT SYSRES=190
CCSW=1F1000204802000001 CCB=002018, SK=000000000000

- T
SNSféQl%OO%§9000§ Ao
9‘7‘”:‘ lb”MM%: {\ { i
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g@ e E CHLiC
&) ' e 36
ovLINE

PRea, AN




€% £ C4

i ‘ renels
Chiﬁugfﬁjhf/ﬁﬁkaed*’, Dﬁ?@b}gzﬂwégk;

CTJ£,<;-E3&%?
J;Nhﬁdﬂ

8. The system is in a wait state and the low core message
is displayed. The problem is:
]

X'C8E2C9!?

CK\. Channel failure, codes in ECSW are invalid and error

\ recording on SYSREC was successful.
b. Channel failure, channel address invalid and error
recording on SYSREC was partially successful.

C. Channel failure, channel address invalid and error re-
cording on SYSREC was successfully recorded.

d. Unrecoverable machine check that was recorded on SYSREC
successfully.

e. Unrecoverable machine check and error recording on

SYSREC was partially successful.
Ee None of the above.

Refer to the Contents for the location of the self-evaluation question

answers.
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LINKAGE EDITOR CONTROL STATEMENTS

Getting a problem program into storage involves the use of: the
output from a language tranmnslator, the linkage editor program and its
associated control cards, the core image directory and library, and
the supervisor fetch routines.

This topic will introduce the student to these items by using a simple
two-phase program. Use of the linkage edit map as a diagnostic aid
will also be covered in the two-phase environment.

OBJECTIVE

Upon completion of this topic, the student, using the available
documentation, should be able to:

1. Define and give an application for the following terms:
Control section
Source module
Object module
Program phase
Program
2. Use the following linkage editor control statements to construct
a multiphase program using object modules from SYSIPT.
Phase
Action
Include
Entry

3. Recognize and correct any improper logic when using FETCH or LOAD
macro.

4. Use the job control option of LINK or CATAL as required to make
any linkage editor output either temporary or permanent in the
core image library.

Se Identify the parameters necessary to cause the Linkage Editor to
produce Relocatable Phases.

Highlights
° PHASE card is used to name a phase and specify itsiload address.

) The INCLUDE card, j# it has a blank operand field, signals job
control to read an object module from SYSIPT and place it on

SYSLNK.

° The INCLUDE card can be used to retrieve object modules from the
relocatable library for inclusion into a phase.

° The ACTION card is used to specify various 1linkage editor
options, (clear, map, cancel, etc).

° The ENTRY card can specify an entry point into a phase and
signals the end of input on SYSLNK.

° In a multiphase program, a FETCH or LOAD macro must be issued to

load each succeeding phase of a program after the first phase is
placed in core.
° Job control loads the first phase of a program.
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EXTHN

Troubleshooting Hints

° ‘Investigate all error messages in the operator's gquide.
° Use the 1linkage editor map to determine the 1load address,
relocation factor, entry point and CSECTS in a program.
° The failing object deck card will be printed alongside the error
message on SYSLST.
° Linkage editor error messages print on SYSLST. If NOMAP is
operational, no error messages will print.
Activity %}; i
‘vf_’
IN: )ﬁfystem Control Statements
READ: LINKAGE EDITOR 13-4
¥ through -14p
ACTION STATEMENT
SELF-EVALUATION QUESTIONS
1. An ynnamed START statement in a source module will result in a
code generated in the ESD output.
2. A named CSECT statement in a source module will result in a
—— code in the ESD output.
3. A control section (CSECT) is defined as
4. Cross-referencing between control sections 1is performed by a

program known as .

S. An ER entry appearing in the ESD is the result of having proc

cessed a statement.

6. List the three methods of defining an entry point into a phase

during linkage editing.

7. How can a problem progranm overridérihe entry point established

during linkage editing when fetching another phase?
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8. How can you indicate that the 1linkage edit output is to be .
MI ,£BL permanently cataloged into the core image library?
(m—s

// COPTION LINK
PHASE PAYROLL,S
INCLUDE, (CSECT1,CSECT3)

(Object Module 'Mainline?)

Ve,

INCLUDE PTIME

// EXEC LNKEDT

// EXEC

9. The preceding cards will cause a program called S
to be entered into core at -

This phase will consist of and of the
e—e——____module, and __1/_ of the __ i #i: module.

10. A phase will not be made relocatable if the PHASE card spec-
ifies origins of or __ or if the

ACTION card has the option coded.

Refer'to the Contents for the location of the self-evaluation
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LINKAGE_EDITOR OPERATION

Multiple phases exist in many IBM supplied programs, and the ability
of the PSR to trace the flow of control through these phases is a
necessity in program troubleshooting.

OBJECTIVE

Upon completion of +this topic, the student, using the available
documentation, should be able to:

1. Determine the phase currently in core, the calling phase and the
next phase to be fetched when given a multiphase program listing
and linkage editor map.

2. Define trouble to a specific phase and submit an accurate APAR to
report this failure.

3. Use a linkage editor map to locate program phases in core when
their assembled addresses on microfiche do not agree with the
core locations.

4. Given a linkage editor map, draw a core 1layout showing the
location of all phases in the progranm.
S Given a card deck with control card errors, linkedit and execute

the program by eliminating all errors.
6. Identify the directories on SYSRES which are affected during a
linkage editor Jjob stream when the following control statements

are processed. , .
t// OPTION LIN5~“~Mﬂ};M,,~4a[pmybs15Lpéml‘u~C[L
// OPTION CATAL
// EXEC
// EXEC (OPERAND) CIL

Highlights

° Programs are composed of one or more phases and a phase may be
composed of one or more control sections.

° When using assembler language, a control section is defined by
START or CSECT statement.

° The output of all language translators, Assembler, COBOL, etc,

‘contain the same format object module consisting of ESD, TXT,
RLD, and END cards.

° The linkage editor always goes to SYSLNK for its input.

° The job control OPTION card parameter for LINK causes all phases
in this Jjob step to be temporarily cataloged in the core image
library, and they cannot be brought into storage after a /& or //
Job card is read.
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Troubleshooting Hints

° Sequence of card types in an object module are ESD, TXT, RLD,
END.
° Each object card has a type identifier in card columns 2, 3, and
u.
° Each card in an object module 1is sequence numbered in card
columns 77-80.
° Use a REP card to correct bad data in an object deck.
° The REP card must occur after the data to be replaced. Usually
placed just before END card.
Activity
IN: DOS/VS System Control Statements
UNDER: ' Linkage Editor
READ: Linkage Editor Input Considerations
through
Example of Linkage Editor Input and Output
STODY: Figure 'Storage Map' (Part 1 and Part 2) and
associated text.
IN: DOS/VS Librarian PLM
UNDER: System Residence Organization and Private Libraries
READ: System Directory

through
Core Image Directory

SELF-EVALUATION QUESTIONS

1.

Place the following steps of a job in the proper sequence.

-—— ,zf Code and assemble PHASE1; use the fetch macro.
-—— K. // EXEC PHASE1 is read by job control.
i Code and assemble PHASE2; use the EOJ macro.
--- d. PHASE1 is loaded and executed through to the
FETCH PHASE2 macro.
-— & Construct control cards and perform a linkage edit

run. B

--- f. supervisor loader loads PHASE2 into core from CI |
: library. !

--= d. supervisor loader searches the core image direct-

ory for PHASE2.

--- h. PHASE2 executes through to the EOJ macro.

-— i, Supervisor loader branches to the entry point in
PHASE2.
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2. Prom the following linkage edit map, list:

a. the names of all phases.

b. the storage locations they will be loaded into.

C. the entry point address of each phase.
d. the disk storage address where each phase is

stored.
PHASE XFR-AD 10CORE HICORE

COMMON
PHASEO1 020500 020500 020830
PHASEO2 020880 020880 030870

PHASE NAME CORE_LOCATION

o
12}

1

<

w W
[ X =]
o~
-3 - N

ESD_TYPE LABEL LOADED REL-FR

020000 000500
020500 008500
020880 020880

DISK_ADDRESS

3. What symbolic units must be assigned to perform an assemble

and execute operation?

4. If SYSLOG prints the message 2I99I, it means that

Refer to the Contents for the location of the self-evaluation

question ansvers.




VIRTUAL STORAGE_CONCEPTS

This topic introduces the student to the basic DOS/VS systenm
functions and concepts that are required to successfully IPL,
load the Supervisor and Job Control, and then transfer control
to either a real or virtual problem program. Presentation and
discussion is limited to a general and conceptual development
of the need for the various functions and services provided

by the supervisor, page manager, operator commands, and macros
in a virtual environment.

Development of the need for these functions and services, and
familiarization with their associated terminologies will pro-
vide the student with a basic overview of system operation that
will be of considerable benefit during the remaining topics of
this course. ~

OBJECTIVE

Upon completion of this topic, the student, using the available
documentation, should be able to:

1. Describe, in logical sequence, and using conceptual ternms,
the basic DOS/VS system functions and services required to
IPL, load the Supervisor and Job Control, and execute a
real or virtual mode program.

2. Identify the status and/or location of any DOS/VS virtual
or real partition page when given its corresponding page
table entry.

Activity

IN: DOS/VS SCM 1

UNDER: VIRTUAL STORAGE CONCEPTS

STODY: The figqures as indicated while reading
the following text.

READ: The following:

Refer to the Figure Titled: DOS/VS SYSTEM FLOW OBJECTIVES

° This figure identifies the basic DOS/VS system functions in
flowchart sequence that are to be discussed in conjunction with
the remaining referenced figures of this topic. Study the chart
before proceeding until you have a basic understanding of the
functions that are to be discussed. - Refer to this figure at any
time that you lose the overview of what is being presented.

Refer to the Pigure Titled: DOS/VS IPL FUNCTIONS

° IPL is loaded (:) and executes in real storage as a single
partition system in the supervisor state with DAT off.
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IPL moves to high storage (:) and the Supervisor is loaded into
low real storage by IPL (;2 « It remains there permanently (it
is never paged out). e supervisor initially contains two
temporary routines (INITDAT and INITPT) in the CCW translation
copy buffer area that are executed at IPL time to initialize DAT
and the page management tables. After IPL these routines are
overwritten and never used again.

the INITDAT routine (in the supervisor) is entered . This
routine initializes ALL system page tables and page frame
tables (not shown). It then activates DAT in the supervisor
(this is the one and only time that this routine is ever
executed.)

After the supervisor has been loaded during the exec%;gon of IPL,

- Page table entries for all of the real address space
are 1loaded with the 13 high order bits of the real
addresses for the page frames associated with each page
table entry.

- Page table entries for yvirtual address space are
invalidated (set to X'8001'). These entries are
invalidated because an address higher <than that of
available real storage should never be referenced
during execution of TIPL.

Remember -- DAT is ON in the Supervisor during IPL, and

therefore addresses are being translated during any _
execution of supervisor code. If a virtual address
space page table entry should erroneously be referenced

during this time, an addressing exception program check
will occur because of the high order bit being ON in
the PT entry.

After INITDAT has been executed IPL waits for the operator to
enter the IPL Control Commands via the communications device
(either SYSLOG or SYSRDR) « The commands that the operator
enters are:

- ADD (optional)
- DEL (optional)
- SET (required)
- CAT (optional)
- DPD (required)

The DPD command causes the paging data set (SYSVIS) to be
formatted at this time.

The EOJ transient (End-of-Job) is loaded () into the LTA
(Logical Transient Area) in the supervisor and executed upon
normal termination of all programs (including 1IPL). EOJ then
issues an SVC 59 which prepares the virtual partition to receive
Job Control. Remember -- Job Control ALWAYS executes in virtual
mode.

Refer to the Figure Titled: FUNCTION OF THE INITPT ROUTINE
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During the execution of EOJ that terminates _IPL, the INITPT
routine (in the supervisor) is entered prior to the
execution of the normal SVC 59 routine. (This is the only time
that +this routine is executed.) This routine initializes ALL
virtual and real page table entries to reflect the systenm
allocations as specified at SYSGEN. 11 page frame table entries
(except those for frames in which the supervisor resides) are
also initialized by this routine to the ‘'unused' state (not
shown) .

After the INITPT routine has been executed at the termination of
IPL, control returns to the EOJ transient which then issues an
SVC 59 to prepare BGV for Job Control (not shown). The specific
functions of the SVC 59 will be discussed later in this topic.

The BOUNDRY BOX (located in the supervisor) supplies the INITDAT
and INITPT routines with the necessary system specifications
which they require for initialization of the page management
tables. The boundry box entries are filled in (loaded) during
SYSGEN and are available in the supervisor when it is loaded into
storage during IPL.

An SVA (Shared Virtual Area) C) is generated in all DOS/VS
systems at the Release 29 (or later) level.

SVA size can be specified via the VSTAB macro at SYSGEN time. If
none is specified, a minimum of 64K SVA is always generated.

Even though generated, the SVA in a single partition batch systenm
is not available to the user (customer).

Refer to the Figure Titled: LOADING OF JOB CONTROL AFTER IPL

The final function performed by the EOJ transient is to issue an
SVC 4 (Load phase) which transfers control to the FETCH routine
in the supervisor e) . Prior to issuing this SVC 4, EOJ places
the phasename of Job Control and the BGV 1lcad address (virtual
address at which Job Control will be loaded) in registers 1 and
0 respectively. The load address for BGV is obtained from the
boundry box.

The FETCH routine now locates Job Control in the Core 1Image
Library and builds an TI/O0 CCW string to bring in Job Control
. Since Job Control is always loaded into a virtual partition,
in this case BGV, the I/0 area addresses in the PFETCH CCWs are
virtual address area addresses. These virtual addresses cause
the PETCH CCW Translation routine to request and TFIX page
frame(s) via the page manager (PMGR) C) . The PMGR
interrogates the page table entries that encompass the BGY
addresses contained in the CCWs and finds that they are 'invalid!
(x'0015') @ . As a result, the PMGR TFIXes and clears to zero
the necessary page frames in real storage C) . The real
addresses of these frames are then placed in the FETCH routine
CCWs. The 13 high order bits of the real address for each
selected frame are also placed in the PT entry that represents
the 2K of virtual code that will be loaded in that frame @® .
Control returns to the FETCH routine () which then issues an
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SVCO0 (EXCP) to execute the I/O CCWs that load Job Control (8 .
Job Control is now in real storage, but in effect, at a virtual
address.

The TFIXed page frames which now contain Job Control are TFREEQ
after the I/0 operation vwhich loads them is complete (® .
These frames could now be paged out to SYSVIS if the page manager
should require mcre page frames than are available. Remember --
page frames are only required to be TFIXed during an I/O
operation so as to avoid the possibility of their being paged out
before all data has been read into then.

Depending on the size of the program being 1loaded, the FETCH
routine may not be able to build all the CCWs required to load
the entire program at one time. If this is the case, .a progranm
FETCH (or LOAD) may require several I/0 operations to load an
entire program and steps 65 through @ would be repeated
until all core image library blocks for the program had been read
into real storage. -

After FETCH has completely loaded Job Control into a partition
(BGV in this case) control is given to the task selection routine
(dispatcher) in the supervisor. Task selection will then
activate the partition with the highest priority that is ready to
run (in this case BGV).

Refer to the Figure Titled: LOADING A VIRTUAL PROBLEM PROGRAM

When Job Control is in storage, it processes any JCL statements
or commands that may be issued until an EXEC statement is read.
At that point the virtual partition in which Job Control is
executing (BGV for example) mnust be prepared to accept the
program specified in the EXEC statement.

Processing the EXEC (by Job Control) (loads a routine into

registers| in the partition Save Area (contained in the first 2K
of the partition) with parameters that will be needed by the
FETCH routine in the supervisor to load the requested program
(@ . This save area routine will later issue an SVC 4 which will
transfer control to the FETCH routine.

After the save area routine has been built, Job Control issues an

- SVC 58 which will initialize the partition to receive the

requested program C) . This supervisor resident SVC routine
performs the following basic functions when the program to be
loaded will execute virtual:

- All of the virtual partition page table entries are
invalidated (EXCEPT the first one) to X'0015* (X'0015"*
in this case because it is BGV) @ . The first page

table entry is not invalidated because the partition
save area is in the first 2K and the information saved
therein is still needed.

- All page frame table entries for frames that contain
BGV pages of Job Control (EXCEPT for the frame that
contains the first 2K) are initialized to the ‘unused'
state (not shown on figure).
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The load routine in the BGV save area that was built by Job
Control is now executed (@ . This routine issues an SVC4 (LOAD
phase) which causes entry into the FETCH routine in the
supervisor. The parameters needed by FETCH to load the requested
program are also passed to the supervisor at this time.

The problem program is now loaded to the virtual partition by
FETCH in the same manner as wvwas previously described for the
loading of Job Control ® .

If the program being loaded exhausts the available page frames of
real storage, pages already in real storage frames are paged out
to SYSVIS in order to make frames available for the balance of
the program being loaded () . Virtual partition page table
entries that represent virtual address space pages that are on
SYSVIS are set to X'00X4' (X'0014' for BGV). This indicates that
the page is not in real (INVALID bit ON) and a copy of the page
is on SYSVIS (USED/ UNUSED bit OFF).

After the problem program has been completely 1loaded, task
selection again activates the partition with the highest priority
that is ready to run (BGV in this example).

Refer to the Figufe Titled: CONCEPTS OF CCW TRANSLATION

The System/370 Dynamic Address Translation facility (DAT) does
not function for channel prograns. Therefore, prior to the
execution of a virtual program I/0 request, any referenced
address 1n ﬂg&;tual CCBs and CCWs must be translated into their

AP

The supervisor must do the following before initiating an I/O
operation for a virtual mode program.

- Copy the CCB and the entire channel program into copy
blocks in the supervisor. -

- _Translate the addresses used by the CCB and the channel
Tprogram into real storage addresses and place these
addresses in the copied CCB and channel program.

- _Build IDALs (Indirect Data Address Lists) in the
supervisor for all 1I/0 areas which cross one or more
page boundaries.

- Fix all ges containing I/O areas in real storage for
"the duration of the I/0 operation.

The channel scheduler routine in the supervisor is entered as a
result of an EXCP (1) . The channel scheduler may require the
services of the page manager to get the virtual CCB and CCWs into
~;Vgl Storage if they are not already in real (dotted “1ines in
figure).
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NOTE: The page frame in which the virtual EXCP instruction
resides in real storage is not shown in the figure.

It is important for you to realize at this point that the virtual
CCB and CCWs, even though they are now in real storage, still
contain virtual address space addresses which must be translated
to their corresponding real addresses before the I/0O program
(EXCP) can be executed. This function is performed by the CCW
Translation routine in the supervisor because the DAT hardware
feature does not function for channel progranms.

The CCW Translation routine copies the virtual CCB and CCWs into
copy blocks located in the supervisor (2) . It is in these copy
blocks that the ‘'real' channel program is built and executed.
The virtual I/0 area addresses in the CCWs are examined and if
the I/0 areas specified by the virtual addresses are already in
real storage frames, the frames are TFIXed and the I/0 area real
addresses are inserted into the CCWs in the copy blocks. If upon
examination of these virtual addresses, the CCW Translation
routine finds that the I/0O areas are not in real storage, a
request 1is issued to the page manager to obtain and TFIX the
necessary frames for the I/0 areas. They are then paged in from
SYSVIS and their real addresses are inserted into the CCWs in the
copy blocks () . The channel program is then scheduled and
executed.

After the I/0 is completed, all the TFIXed frames are TFREEd, and
the original virtual CCB and CCWs in real storage (in the page

Pool ~aréa) are updated to reflect the contents of the copied CCB

Refer to the Fiqure Titled: PFIX/PFREE CONSIDERATIONS (PART 1)

A virtual program may require that certain of its pages be
maintained in real storage for an extended period of time (ie, TP
programs). | In order to prevent the possibility of these pages
being paged out by the page manager, a PFIX (pefrmanent fix) can
be issued by the program that will remove the page frames that’
contain thé "pages which are to remain in real storage from the

“Seléction pooll "~When a page frame has been removed from the
‘Sélection pool, it is no longer a candidate for paging activity.
A page frame is removed from the selection pool by turning ON a
specific bit in its associated page frame table entry.

PAGES CAN ONLY BE PFIX'ED IN THEIR CORRESPONDING ALLOCATED REAL
PARTITION.

Virtual program (F1V) issues PFIX for two-2K pages (addresses

need only fall within 2K area -- they do not have to be on
starting or ending page boundaries) C) -
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The page manager PFIXes specified frames by removing them from
the selection pool (turns a bit ON in corresponding page frame
table entry) () . Page(s) may also be brought into real
storage from SYSVIS by PGMR if not already in real (dotted lines
in figure). If already in real, page(s) must be in corresponding
real partition (F1R) or an exchange of frames will occur (this
situation covered in next Figure).

NOTE: If pages to be PFIXed were not in real storage and
there were no available frames in F1R, a unique
bit in ALL the page frame table entries for FIR
would be set to indicate that frames are needed
for a PFIX. As soon as frames became available in
F1R, they would then be used for the PFIX.

PFREE returns previously PFIXed page frames +to_ selection pool
(resets the SP bit in page frame table entry) () .

Refer to the Figure Titled: PFIX/PFREE CONSIDERATIONS (PART 2)

When virtual pages that are to be PFIXed (X and Y in F1V) are
already in real storage, but not in frames that belong to the
real partition corresponding to the virtual partition that issues
the PFIX (pages X and Y in real are in main pool frames -- not in
F1R frames), a specific bit in the page frame table entries for
the frames in which they do reside is set by the page manager

« This bit indicates that pages contained in these frames
(indicated by right and left dotted lines from C) ) are to be
moved to different frames and should not be paged out. These
pages are then moved to frames 1in the corresponding real
partition (F1R) in the real partition, IF there are available
'unused' frames on the real partition, or if pages in the real
partition can be paged out to make frames available.

A situation may exist, however, in which all the frames in the
corresponding real partition are either TFIXed or PFIXed as shown
for F1R in the figure. 1In this case, another specific bit is set
in all the frames of the desired real partition (F1R) to indicate
that frames are needed for a PFIX (indicated by center dotted
line from (@) ).As soon as the required number of frames become
available in the desired real rpartition (TFIXed or PFIXed frames
are TFREEA or PFREEd), the desired pages in the frames outside
the real partition (X and Y in the MMP) are exchanged with the
contents of the now available frames in the real partition (pages
A and B for examples as shown in the figure) () . These
frames in the real partition are then PFIXed.
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Refer to the Figure Titled: GETVIS/FREEVIS CONSIDERATIONS

Unused address space in a yvirtual partition (addresses above
those that are required for a program that is loaded into the
partition) can be utilized by other storage management routines
(ie, VSAM) that the executing program may require. This unused
area is called the GETVIS area and that portion of the partition
in which the executing program resides is called the SIZE
area.

The SIZE operand of an EXEC statement specifies how much of the

artition will be reguired for the program that will be loaded
é& « The remaining address space, minus 2K, becomes the GETVIS
area.

The SIZE operand in an EXEC statement can be specified as SIZE=mnK
("n' must be an even multiple of 2), or as SIZE=AUTO. If AUTO is
specified, the GETVIS routines in the supervisor ) will
automatically make the SIZE area equal to the loaded progranms
size. If SIZE=AUTO, nK is specified, an amount of the partitionmns
virtual address space equal to nK will be added to the AUTO
amount.

When an EXEC statement is executed with SIZE specified, a 1K VSAM
ANCHOR TABLE is dgenerated immediately above the SIZE area. This
table is used to monitor VSAM phases in the GETVIS area if VSAM
is used. A 1K GETVIS MANAGEMENT TABLE is also built immediately
above the VSAM anchor table. This table contains constants and
a bitstring that monitors the use of the GETVIS area. Each bit
in the bitstring indicates whether a specific 128 byte increment
of the GETVIS area (@ 1is being used or is unused.

NOTE: The Shared Virtual Area (SVA) of a DOS/VS Systenm
can also have a GETVIS area. It is basically the
same as a partition GETVIS area with the exception
that the SVA GETVIS Management Table 1is 3K in
length rather than 1K and each bit in the SVA
GETVIS bitstring represents 512 bytes of an SVA
GETVIS area. More on this later in the course.

If the SIZE operand is specified in an EXEC REAL statement, the
real storage above the SIZE area in the real partition remains in
the selection pool (it is available for paging activity, whereas
the SIZE area is not).

A problem program in a virtual partition that has a GETVIS area
can request the use of and obtain GETVIS address space by issuing
a GETVIS macro instruction (2 . Specifics on the GETVIS macro
will be discussed later in the course.

A FREEVIS macro instruction releases address space in a GETVIS
area that was previously obtained by a GETVIS macro instruction.

Refer to the Pigure Titled: TERMINATION OF A VIRTUAL PARTITION

Upon normal termination of a virtual program, the partition  page
table entries must be invalidated (set to X'00X5') and page frame
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table entries for frames that contain the virtual program pages
must be initialized (set to 'unused'). If any frames are still
PFIXed because the program did not issue a PFREE, they are
released and returned to the selection pool.

The EOJ transient is called at the normal completion of the
program just as was seen at the completion of IPL. EOJ
issues an sVC59 (@ vhich causes entry into the routine in the
Supervisor that will prepare the page management tables for the
loading of Job Control () . All page table entries for the
virtual partition are set to X'00X5' (X'0015' for BGV) and page
frame table entries are set to 'unused! (dotted lines).

Control returns to the EQJ transient from the SVC59 routine which
then issues an SVWC 4 (@ . This causes the FETCH routine to

ztsad Job Control into the virtual partition (BGV in this case)

Refer to text associated with the loading of Job Control.

Refer to the Figure Titled: LOADING A PROBLEM PROGRAM TO EXECUTE REAL

A program that is to execute real mode has the REAL operand
specified in the JC1L EXEC statement that calls the program
(ie, // EXEC PROG,REAL).

Job Control builds a load routine in its save area in the _sanme
manner as it does for the loading of a virtual program C) .
An SVC 58 is then issued by JCL just as it was for a virtual
progran () _« The load routine in the partition save area is
now, however, moved to a save area in the Supervisor

This occurs because the program to be loaded will execute real
and All of the virtual partition page table entries will be
invalidated to X'8011' (recall that the first page table entry in
a virtual partition was not altered by the SVC 58 when a program
was being loaded to virtual.)

PT entries for the wyirtual partition are examined one at a time

"by the SVC 58 routine and set to invalid @ . If an entry, on

examination, is found to contain a valid real address, the
corresponding page frame table entry (not shown) is initialized
(reset) and the frame is returned to the selection pool (dotted
lines from Q@ ).

Because the program is being loaded to execute real, the page
frame table entries for the frames 1in the allocated real
partition (corresponding to the virtual partition in which Job
Control is executing) must be removed from the selection pool and
prepared to receive the specified program. In addition, the page
table entries for the real address space in the real partition
must be loaded the real addresses of their associated page
frames. These functions are performed by the GETREAL routine
(SVC55) in the supervisor during the execution of the SVC58
routine (NOTE: The SVC55 routine is not entered when a progranm
is being loaded to execute virtual).

The GETREAL routine examines the page frame table entries for the

real partition being activated and sets a bit in each entry to
indicate the frames are to be removed from the selection pool
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1.

12.

13.

4.

15.

(True/False) At completion of a virtual program (EOJ), any pages
of the program that are on SYSVIS (have been paged out) are
erased by writing binary zeros (0) in the relative disk records.

(True/False) All page frames in an active real partition are
PFIX'd.

(True/False) A real partition cannot execute a V=R program until
all TFIX'ed page frames in the partition have been TFREE'ed.

When a real partition terminates, the routine that will bring Job
Control into the corresponding virtual partition is contained in
which of the following:

a.  ____ Real partition savearea

b. ——_ Virtual partition savearea
Ce o ___LTA

d. -—————— Supervisor

€. _— _ PMGR

Match the following SVC codes to their associated DOS/VS
functions:

SVC_CODE FUNCTION
___ a. SVC 55 1. Initialize a virtual partition
b. SVC 54 ' for a problem progranm
——_ C. SVC 58 2. Initialize a virtual partition
d. SvCc 59 for Job Control

3. Obtain real storage frames for
a V=R function
4. FREE REAL

Refer to the Contents for the location of the self-evaluation question
ansvers.
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VIRTUAL_STORAGE_MACROS

Previous topics have introduced the need for various basic DOS/VS
system functions in broad and conceptual terms. This topic discusses
specific yvirtual storage management macros that can be utilized by a
programmer wvhen coding a program that is to be executed in virtual
mode. Internal virtual storage management functions such as TFIX,
GETREAL, etc are not addressed in this topic, but will be covered
later in the course. .

OBJECTIVE

Upon completion of this topic, the student, using the available
documentation, should be able to:

1. Detect and correct errors in the use of the following virtual
storage macros:
GETVIS
FREEVIS
PFIX
PFREE
RUNMODE
SETPFA
VIRTAD
REALAD
EXCP, REAL

Highlights

° GETVIS and FREEVIS macros can be used to manage Partition and
System GETVIS areas. '

) RUNMODE can be used by the program to determine if the program is
executing virtual or real.

° PFIX provides the programmer with the ability to permanently fix
pages of his program in storage.

° SETPFA provides the programmer the ability to select the sequence

in which page faults are handled by the systemn.
VIRTAD provides the virtual address for a specified real address.
REALAD provides the real address for a specified virtual address.
CCW translation is not performed for EXCP,REAL.
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Iroubleshooting Hints

° If a problem is suspected in a wacro, use the DOS/VS Supervisor
and I/0 Macros SRL to ensure the macro operands are specified
correctly.

® Inspect the code generated for a macro for obvious errors.

o Ensure that if return codes are returned after a macro is
executed, the programmer checks these codes correctly.

() Check the operator commands (ALLOC, SIZE, etc) submitted with a
program by using the MAP command.

Activity

IN DOS/VS Supervisor and I/0 Macros

UNDER: Virtual Storage (Part 7)

READ: Descriptions of the macros specified in

OBJECTIVE 1 with the exception of the EXCP,REAL macro

UNDER: Physical IOCS (Part 6)

READ: EXCP macro

SELF-EVALUATION QUESTIONS

1.

The following PFPIX is issued by a virtual program executing
in a 256K real storage CPU:

PFIX LIST
LIST DC X'00050000000008FF"
DC - X*0103000000000CO0FF"

The number of page frames that will be PFIXed in real storage is

A page frame with its PFTX byte equal to X'FF' __ __ (isyis
not) available for demand paging.

(True/False) When the RUNMODE macro is issued to a progranm
executing in F3R, X'00000004*' will be returned in Register 15.

The BGYV partition (128K) is executing the following 24K program
in a 1 MEG DOS/VS system (512K Real + 512K Virtual):

// EXEC PROG,SIZE=32K

The BGV GETVIS area for this program begins at address
x' '.

THE GETVIS VISTAB (BITSTRING) begins at address X'_ ‘.
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(True/False) Specification of 'POOL' in a GETVIS macro causes
the search for unused GETVIS address space to begin at the
address contained in R15.

(True/False) The address specified in the 'ADDRESS=' operand of
a FREEVIS macro must be a multiple of 128.

(True/False) When a DOS/VS system includes a Page Handling
Overlap (PHO=YES), page faults occurring in a problem program
task are resolved by the problem program PFA routine and not the
system page manager, after a SETPFA macro has been issued for
that task.

(True/False) A PFIX must be issued for the Virtual address space
in which an EXCP,REAL expansion resides prior to execution of the
EXCP,REAL.

(True/False) Register 0 will contain a Virtual address after
execution of a VIRTAD macro that specifies the real address of a
byte that is within a page frame which is in the selection pool.

Refer to the Contents for the location of the self-evaluation question
ansvers.
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DOS/VS_SERVICEABILITY AIDS

In addition to the numerous DOS/VS serviceability aids that can be
executed via operator commands and job control statements (ie, ALTER,
DSPLY, DUMP, // OPTION DUMP, etc), there are several serviceability
PROGRAMS that are available to the PSR for problem determination of a
DOS/VS System/370. This topic introduces and discusses the Problenm
Determination Aid and System Debugging Aid programs (PDAID and SDAID),
as well as the SYSVIS Dump program.

OBJECTIVE

Upon completion of +this +topic, the student, using the available
documentation, should be able to:

1. Initialize and terminate, via SYSLOG or SYSIPT, any of the
following DOS/VS serviceability aids using the correct
initialization parameters to trace any specified event(s) and
dump any specified type of output.

° PDAIDS (Problem Determination Aids)
-I0 Trace
-IF Trace
-GSVC Trace
-QTAM Trace
-Transient Dump

° SDAIDS (System Debugging RAids)
-Elementary Events
-Dedicated Events
-Stop On Event
-Dump On Event (NDD)

[ PDSDM (Page Data Set Dump)
-Output to Tape or Disk
-Output to SYSLST
-Tape or Disk Output to SYSLST

2. Correctly interpret and state the meaning of any selected entry
in a given type of output obtained from any of the following
DOS/VS serviceability aids.

° PDAIDS
® SDAIDS
e PDSDM

Highlights _ (PDAIDS)

) Pour event tracing routines and one dump tracing routine are
provided by PDAIDS:
-I/0 Trace
-FETCH/LOAD Trace
-GSVC Trace
~-QTAM Trace
-Transient Dump
° PDAIDS run on any System/370 that supports DOS/VS
° Real Storage area required for execution
-called PD area
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-t

-PD area located in Supervisor

-must be reserved at SYSGEN time via PD parameter of FOPT macro
Initialization is via real or virtual partition (// EXEC PDAID).
Control given to PDAID routines via 'hooks' in Supervisor (Upon
return from PDAID--processing continues as if event had not
occurred) .

PDAIDS run with DAT 'On' and Disabled for I/0O and EXT Interrupts.
Only real storage can be dumped with PDAIDS (Transient Dump).
PDAID events are mutually exclusive.

PDAIDS may run concurrently with SDAIDS (Except when PDAIDS uses
the alternate area for output).

Program execution time is slightly increased by PDAIDS.

Output from PDAIDS is directed to a non-dedicated 1line printer.
(The same printer may be used as an output device for other
programs) .

PDAID initializing and terminating routines (Programs) must be
cataloged in the Core Image Library.

roubleshooting Hints (PDAIDS)

The following hints identify situations in which the various
PDAID functions can assist you when determining a DOS/VS systen
malfunction.

e 1/0 Trace
When to use: Use the I/0 Trace to check that I/O interrupts
are correct during the execution of progranms.

For example, in a multiprogramming system where the status
of 1/0 units is suspected of <causing incorrect TI/0
interrupts, an I/O trace output will inform you about the
sequence of SIO/I0O interrupts and about the status of I/0
units at the time of interrugt.

NOTE: The added time for this facility may cause a
failure caused by a timing condition to disappear.

e  F/L Trace
When to use: Use the F/L Trace if you are not certain which
phases are required for a particular program, or in which
sequence they are called by the program. From the trace
output you can see where the phases were 1loaded and their
entry addresses. In addition you can check the logical use
of the phases for the program.

 —— e S s S ae

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

The values of Registers 0 and 1 are printed on the trace
output and these can be important for certain SVCs.
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The +trace output also shows the current PSW at the time the
SVC was issued. Therefore, the instruction and routine
issuing the SVC in the program can be located.

When reading the output from this trace routine you may see
more SVCs listed than expected. This 1is because an SVC
already traced and recorded may be reset by the Supervisor
SVC routine, and then reissued by the program being traced.
For example, your program may issue an SVC 0, which is
traced. But the channel queue may be full at that point in
time, and so the Supervisor cannot handle the SVC 0. When
your program has control again it will issue the SVC 0 which
will be traced again.

QTAM Trace

When to use: Use the QTAM Trace to check the sequence of
SIO0O instructions to the channels and devices. Use this
trace if you suspect errors in TI/0 interrupt handling
routines or in program routines issuing SVC 0 and SVC 31, or
if you suspect errors in the sequence of I/0 interrupts
being returned from channels or devices. The next tvwo
illustrations are examples of output from a QTAM trace.

Transient_Dump .

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

once this program has been initiated, it is given control

each time a program check interrupt occurs (except X'11' and
X*12' program checks) and causes a Transient Dump to occur.
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2.

Some additional troubleshooting hints relative to PDAIDS are as
follovs:

Address of PD area can be found at label PDARPTR.

Format and contents of PD Area Tables can be found in
Appendix A of DOS/VS Serviceability Aids and Debugging
Procedures (GC33-5380).

Refer to PDAID information in DOS/VS Serviceability 1iids
Logic (SY33-8554).

PDARER can be dumped via the AR DUMP command.

If your customer has not specified PDAID support in his
Supervisor, an alternate (troubleshooting) Supervisor can be
assembled and cataloged (with the customer's permission)
that does contain PDAID support. This Supervisor can then
be 1loaded at IPL time whenever there is a need to determine
and analyze system malfunctions.

The alternate supervisor must be cataloged under a different
phasename than the one that the customer normally uses (ie,
$$A$SUP2) . The Supervisor Selectivity feature of DOS/VS
(Release 29 and later) allows alternate Supervisors to be
selected at IPL time.

NOTE: In some instances, dependent on a customer's mode
of operation, certain non-essential supervisor
options that are included in the customer's normal
Supervisor may have to be deleted in the alternate
Supervisor.

This may be necessary in order to keep the size of
the alternate Supervisor equal to or less than the
size of the customer's normal Supervisor.

If this situation exists, two or more .alternate
Supervisors can be cataloged, each with different
normal Supervisor options deleted. In this
manner, a Supervisor that supports PDAIDS will be
available for troubleshooting of most customer
programs.

Activity (PDAIDS)

IN:

UNDER:

READ:

UNDER:

READ:

DO:

DOS/VS Serviceability Aids and Debugging Procedures
Trace Routines (Section 2-B)
PART 1 - PDAIDS

Dumps of and Changes to Real and Virtual Address
Areas (Section 2-1)
Transient Dump (Section 2-A-4)

PDAIDS Work Project (In DOS/VS Base SCM 1)
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Bighlights (SDAIDS)

]

-

SDAIDS provide the following functions:

-PAGE Tracing

~-INSTRUCTION Tracing

-STORAGE ALTERATION Tracing

-GENERAL REGISTER ALTERATION Tracing

-SUCCESSFUL BRANCH Tracing

-STOP and DUMP on EVENT or ADDRESS

SDAIDS run on any System/370 that supports DOS/VS.

Minimum of 6K bytes of real storage required for executjion

- called SD area

- area taken from page pool

- need not be specified at SYSGEN time

Initialization requires 12K of real or virtual storage (// EXEC
SDAID) (After 1Initialization--STAIDS does not use any DOS/VS
services).

Control given to SDAID via program - check interruptions, (Upon
return from SDAID--processing continues as if event had not
occurred).

SDAIDS run with DAT 'Off' and Disabled for I/0O and External
Interrupts.

Only Real area can be dumped with SDAIDS.

Multiple SDAID events can be traced simultaneously.

SDAIDS may run concurrently with PDAID routines (Except when
PDAIDS uses the alternate area for output).

Program execution time is slightly increased using SDAIDS.

Output from SDAID is directed to a non-dedicated 1line printer.
(The same printer may be used as an output device for other
programs).

SDAID initializing and terminating programs must be cataloged in
the Core Image Library.

roubleshooting Hints

The following hints identify situations in which the various
SDAID functions can.assist you when determining a DOS/VS systenm
malfunction.

o Translation Fxception Trace (TF)
When to use: Use this trace to determine if an instruction
requires a page to be paged in from the page data set in
order for the instruction to be completed. An example is an
MVC instruction whose address 1 is in page frame x in real
storage, and whose address 2 is in page y that is not in
real storage.

When this trace is initialized, any page fault generated
because of such an instruction is printed along with the
instruction and its address that caused the page fault, plus
the output of the specified output class.
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Page Enqueue Trace (PAGENQ)
When to use: Use this trace to determine the sequence in

vhich programs are calling for pages. Page faults caused by
translation exceptions will also be +traced with this
routine.

Page Handling Trace (PAGEHDL)

When to use: Use this trace to determine the sequence in
which pages are paged in from the page data set. After a
page is handled, a trace output is printed.

Use this trace if you suspect the loss of a page, or the
sequence of page usage by a program, is causing programming
errors.

Instruction Trace (IT)

When to use: If an unintended loop develops during progranm
execution, this trace can be initiated and the program re-
run. During this re-run, a list of all the instructions
executed within the 1loop will be traced. This is an
efficient method to obtain a loop trace.

Storage Alteration Trace (SA)

When to use: Use this trace 1if you suspect incorrect
alteration of 1I/0 Areas or count locations for loops.
Information obtained from this trace will show the
instructions that are altering the areas. The SA trace will
not record changes in the contents of locations that are
changed directly by I/O channel operations.

Geperal Register Alteration Trace (GA)

When to use: This trace is similar to the virtual storage
alter trace. It should be used wvwhen information about
changes to any GR during execution is required to help
during offline program debugging. Any GR or any combination
of GRs can be traced.

e e . e T s e e i i e i

When to use: Use this trace if the actual path taken by a
program cannot be analyzed from the program flowcharts and
listings. You can also use it to provide information about
the path taken, for example, by a long loop.

Stop On_ FEvent

When to use: Use  this option if hands-on debugging is
necessary on the occurrence of one of the specified events.
For example, when a change occurs in a general register, you
may want to look through the program listings to enable you
to decide on the next step in isolating an error. FWhen the
stop occurs, it is also possible to initiate another SDAID
routine that will provide additional system information for
offline program debugging.

When no time is available for hands-on debugging, the non-
destroying dumps obtained when the stop on event occurs will
provide a dgreat deal of information for offline program
debugging.
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Stop_On_Address
When and how to use: This facility is used under conditions

similar to those for the hardware stop on address compare,
that is, hands-on debugging is to be carried out when a
program has reached some specific point during its
operation. However, this aid enables a stop on all SDAID
events.

The stop on address 1is accomplished by initiating the
instruction trace, specifying stop on event, and entering
the address at which the stop is required as the address
supplied within the event limit field during initialization
of the trace.

Non-Destroying_Dump_(NDD)

When to use: This SDAID facility enables you to obtain the
information needed for ©problem analysis without having to
take dumps of real storage at every occurence of an event.
Therefore this decreases the amount of paper to be searched
through during offline debugging. For example, you may
consider it sufficient for offline debugging to take a dump
at every twenty-seventh occurrence of an event.

How to obtain the dump: The following procedure describes
how to obtain the non-destroying dump. -

1. When the system is in the stop-on-event wait state,
locate the real storage address of the NDD (non-
destroying dump) byte switch. The address of this
program switch is printed during SDAID initialization.
Refer to the SDAID initialization ocutput (Part 2).

2. To ensure that the wait state is the true stop-on-event
wait, use the ALTER/DISPLAY console feature to display
the PSW. The instruction address part of the WAIT PSW
will be OOOOEEEE.

3. To obtain the dump, set the NDD byte to X'FP!, using
the ALTER/DISPLAY console feature.

4. Press the START key and then the EXTERNAL INTERRUPT
key. A non-destroying dump will be printed and
processing continues.

When the dump is complete, the NDD byte is reset by the
SDAID program, and so a dump will not occur at the next stop
on event. To obtain another dump at any following stop, the
NDD byte must again be set 'On‘'.

Note: The dump can be discontinued by the following
procedure.

1. Make the line printer used as SDAID output device
unready.

2. Now make the line printer reagdy.

3. Press the EXTERNAL INTERRUPT key two times within
one second.
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Dump_On_Program Check (PGMCHK)

On the occurrence of program check interruptions X'01' -
X'OF',X'10°', and X'12', a non-destroying dump occurs
automatically (unless 'No' is specified as a response to
message U4C67D during SDAID initialization).

After this automatic non-destroying dump is executed, the
DOS/VS program check handler routine is entered.

When to use: If PDAIDS are not available on your systen,

the use of the SDAID *'dump on program check'! option is the
only way to obtain a non-destroying dump of the Supervisor
transient area at the time of of a program check interrupt.

2. Some additional troubleshooting hints relative to SDAIDS are as
follows:

The addresses of the beginning and end of the SD Area and SD
Buffer are printed on the device assigned to SYSLST during
initialization of SDAID. Refer to SDAID Initializing Output
(Part 1).

Altering SDAID functions and/or address limits after
initialization. After SDAIDS have been initialized, trace
functions and events limits, where applicable, can be
changed by altering SDAID program parameters directly in
storage. The contents of the parameters at the addresses
printed on Part 2 of the SDAID Initializing Output, and of
Control Registers 8, 9, A, and B can be altered.

To make SDAID parameter changes:

Press the STOP key.

Use the console ALTER/DISPLAY feature to alter
the contents of the program parameters,

Press the START key.

NOTE: When SDAID is terminated and later re-initialized,
new SDAID parameters are printed im the SDAID
initializing output.

NOTE: SDAID requires SYSLST for the initializing output.
Therefore, if you intend to change SDAID
parameters after initializing SDAIDS, you should
ensure that the SYSLST device is a line printer on
the partition used for SDAID initialization.

If it is ever desired to reduce (or limit) the size of the
available page pool for any reason, SDAIDS can be
initialized with the desired amcunt of reduction specified
in response to message 4C55D (minimum of 6K) and no events
specified (press END key for all event messages except
PGMCHK, to which respond with NO and END). This procedure
can also be used to maintain SDAIDS in storage in an
inactive state until needed (alteration of parameters in
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storage, via the console, can then be used to activate any
desired event (s).

o Address of SDAID SAVE AREA (in Supervisor) can be found in
SYSCOM at offset X'88'.
Activity (SDAIDS)
IN: DOS/VS Serviceability Aids and Debugging
Procedures
UNDER: Trace Routines (Section 2-B)
READ: PART 2 - SDAIDS
DO: SDAIDS Work Project (In DOS/VS Base SCM 1)

Bighlights (SYSVIS_DUNP)

[ SYSVIS DUMP initiated by // EXEC PDSDM.
o Can copy page data set to tape, disk or printer.
° PDSDM can selectively dump the following:
- the entire PDS (all of the VIRTUAL address area)
- any specified VIRTUAL partition
- one or more pages contained within any VIRTUAL partition
° When dump is from Page Data Set:
- SYS000 must be assigned to SYSVIS (Input Device)
- SYS001 can be assigned tc tape or disk (Output Device)
OR
- SYSLST can be assigned to tape or disk or a line
printer (Output Device)
) When dump is from intermediate storage (SYS001)
- SYS001 must be assigned to the input tape or disk device
- SYSLST can be assigned to tape or disk, or a line
printer (Output Device)
° If a tape or disk device is used for input or output - 1label
information must be supplied in the job streanm.
° SYSVIS dump format similar to that of a standalone dump.
° Can be initiated via SYSLOG or SYSIPT.
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Troubleshooting Hints (SYSVIS DUMP)

° When to execute the dump: It is recommended to obtain a dump of
SYSVIS vwhenever a standalone dump is executed. A SYSVIS DUMP
should not be executed until a standalone dump has been taken,
and should then be initiated during the system re-IPL. To help
with your analysis of the information contained in the SYSVIS
dump, it is also recommended to execute a formatted stand-alone
dump. For this reason, execution of a SYSVIS DUMP is included in
flowchart A-3-F ('Executing the Stand Alone Dump') in Section 2
of DOS/VS Serviceability and Debugging Procedures.

How to use the dump output:

During analysis of a system malfunction (such as a HARD WAIT
STATE) using a standalone dump output, it may be necessary to
analyze the coding in a page belonging to a virtual partition
which was not in real storage when the standalone dump was
executed.

Virtual address allocations can be obtained from the BOUNDARY
BOX, and pages not in real storage can be found by analyzing the
contents of the PAGE TABLE in the standalone dump. The format
and contents of the boundary box and the page table are described
in Section 4, Chapter 12 of SADP.

The SYSVIS dump should then be wused in conjunction with the
standalone dump output. It is recommended to always use a ‘
standalone dump generated with the DUMPGEN parameter FORMAT=YES.

DUMPGEN is described in A-3 of Section 2 in SADP.

It is essential that the operator save the copy of the PDS after
executing the standalone dump. You as the system programmer, or
the IBM CE/SE will then be able to print out all or any part of
the PDS to complete problem analysis.

Activity (SYSVIS DUMP)

IN: DOS/VS Serviceability Aids and Debugging
Procedures

UNDER: Library Display Programs and Utilities
(Section 2)

READ: SYSVIS DUMP (Section 2-C-6)

SELF-EVALUATION QUESTIONS

1. (True/False) The page pool 1is reduced by a minimum of 6K
vhenever PDAIDS are successfully initialized.

2. QTAM Trace entries
printer.

(can/cannot) be 1listed on a 1line
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10.

11.

12.

13.

14,

15.

16.

17.

18.

The PDLIST program will process a PDAID output tape when the tape
is mounted on a tape drive assigned to symbolic unit ____ e
(True/False) The I/0 Trace routine PDAIDITW (wvhen initialized)
will be located in the PD Buffer area of the PD area.

The POINTER to the PD Area in a DOS/VS Supervisor listing has the
label _ _ and is located in the

Indicate, in decimal, the byte lengths of the following areas in
the PD area:

PD Address Table
PD Standard Preface Table

—

The name of the phase (routine) that will be in the event
handling routine area of the PD area when the PDAID Transient
Dump function (output to tape) has been initialized is

If an output device has been identified during ° PDAID
initialization, its address can be found in bytes _____ to
of the table.

The address of the last byte in the PD Area can be found in bytes
to _ of the table.

B ——— v o e

If an alternate area (AAA) has been specified for core-wrap
output, it can be dumped prior to termination of PDAIDS via the

job control command using the operand.

The starting and ending addresses of the alternate area can be

located in bytes ___ to ___ and i to of the
table.

(True/False) SDAIDS and PDAIDS can not be active (initialized)
in a DOS/VS system at the same time.

(True/False) ALL SDAID events can be traced simultaneously.

(True/False) If 'GO' is specified for message 4C58D during SDAID
initialization, only dedicated SDAID events will be traced.

Alterations to GPRs 1, 5, 9, and 13, as well as all BR events are
being traced via SDAIDS. Control Register 9 (CR9) will contain

(True/False) Segment, Page, and Page Frame Table contents are
not output when SDAID event defaults are taken.

(True/False) Non-destroying (NDD) and PDUMP can only be obtained
from SDAIDS if a YES reply is given to message U4C60D.

The SDAID phase that resides in the alternate area during SDAID
execution is .
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19.

20’.

21.

22.

(True/False) SDAIDS can only be terminated when Job Control is
active.

(True/False) Output classes (OUTCL) 01 through 08 must be
obtained for SDAID dedicated events.

The logical units that are used during execution of PDSDM are:

SYS___=SYSVIS
SYS =Tape or disk input/output unit
SYsS =Line printer output unit

(True/False) Initialization of SDAIDS (//EXEC SDAID) om the
DOS/VS Base 1lab system with the following parameters will cause
a dump of the LTA each time a $$B phase (logical transient) is
loaded (SVC2).

OUTPUT DEVICE= (END KEY)

STOP ON EVENT= (END KEY)

EVENT LIMITS=X'006817',X'006817" (END KEY)
OUTCL=PDUMP,X'006810',X"006CBF"' (END KEY)
EVENT BR=(END KEY)

EVENT IF=(END KEY)

EVENT SA=YES (END KEY)

EVENT GA=(END KEY)

EVENT TE=(END KFY)

EVENT PGMCHK=NO, GO (END KEY)

Refer to the Contents for the location of the self-evaluation question
answvers.
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DOS/VS_DOCUMENTATION AND OLTEP

This topic familiarizes the student with the various types of support
documentation <that are available in the DOS/VS Library (i.e,
Descriptive, Reference, and Logic manuals).

The documentation familiarization process is employed as a vehicle to
instruct the student in the concepts and usage of the On-Line Test
Executive Program (OLTEP).

Instruction on the use of microfiche is also covered.

OBJECTIVE

Upon completion of this topic, the student, using the available
documentation, should be able to:

1. Locate information relative to any given function or aspect of
DOS/VS in the following support documentation:
- SRLs
- eias  Wagrm Uopy and.
- Bibliography
- Microfiche

2. Use the OLTEP SRL to initialize OLTEP.

3. Use the PDAID FETCH/LOAD Trace function to observe the phases of
OLTEP and OLTS that are called when executing the 1403G test of
OLTEP.

Highlights

) The IBM System/360 and System/370 Bibliography can be used to
determine which manuals pertain to any given function or aspect
of DOS/VS.

) SRLs contain "externals" reference information.

° PLMs contain "internals" logic information.

) Microfiche reduces the volume of hard copy listings required for
DOS/VS support.

° OLTEP always executes REAL in BG.

o OLTEP requires a minimum partition size of 14K (18K if RETAIN/370
active).

) OLTEP, CDS and OLTS must be cataloged in the core image 1library
before IJZADOLT can be executed.

[ ) OLTEP is a SYSGEN OPTION.
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Activity

IN: DOS/VS OLTEP SRL
READ: Module 1 and Module 2
IN: DOS/VS OLTEP Logic
UNDER: CHARTS

STUDY: CHARTS 00 and 01

SELP-EVALUATION QUESTIONS

1.

To locate the SUBJECT CODE LISTINGS for DOS/VS publications in
the IBM Systemy/360 and System/370 Bibliography, which of the
following should initially be referenced in the Bib?

ae. Part 2

b. The Index

Ce. The Preface

d. The Contents Page
e. Part 4

What is the form number of the publication that is referenced in
the 1last paragraph of the Abstract for the DOS/VS BTAM LOGIC
manual? (BTAM is an ACCESS METHOD).

a. GC27-6989
b. SY27-7251
C. SY27-7249
d. GC27-6986
e. GC27-6985

(True/False) All DOS/VS Control Program Logic manuals have form
nuimbers that begin with SY33.

Select the answer that indicates the correct statement to use
when initializing OLTEP.

a. // EXEC PGM=OLTEP
b. // EXEC IJZADOLT
Ce // EXEC OLTEP

d. // EXEC PGM=OLTS
€. None of the above

Which detail chart in the OLTEP PLM contains the routines that
determine which device test(s) are to be executed?

a. 01
b. 00
Ce. AH
d. AE
e. AK

Refer to the Contents for the location of the self-evaluation question
answers.
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PROGRAM SUPPORT RESOURCES

This topic addresses the responsibilities of a PSR and acquaints the
student with the various support resources ("tools") that he has
available to carry out these responsibilities. The functions of the
FTSC, SDD Change Teams, the ACRE System, RETAIN/360 and RETAIN/370
Systems are presented. Use of the PSGI Handbook and APAR submission
are also covered.

OBJECTIVE ’
Upon completion of this topic, the student, using the available
documentation, should be able to:

1. State the function and/or mission of any of the following given
Program Support Resources:
- FTSC
- PTF
- APAR
- SDD Change Teanm
- ACRE Systen
- RETAIN/360 and RETAIN/370 Systenms
- EWS
- PSAL
- PLTR
- Central Programming Service (CPS)
- Education Update
- FSS/ANSWR
2. Prepare an acceptable APAR for submission to the proper SDD
Change Team based on your analysis of a given T/A Problem during
the lab portion of the course.
3. Interrogate the RETAIN/360 System for any given programming
information related to a specific component and release level.

Highlights

° Activities and responsibilities of the PSR are fully supported by
the PTSC, SDD Change Teams and Field Support organizationms.

) The RETAIN/360, RETAIN/370, ACRE and PSS Systems are utilized to
provide the PSR with comprehensive and timely programming
information.

° The PSGI Handbook (ZZ25-0511) is an invaluable reference "tool"

to the PSR.
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Activity

IN: Programming System General Information Handbook

UNDER: SECTION 1

STUDY: ALL, and become familiar with the contents contained
therein.

UNDER: SECTION 2

READ: PSMs 2, 4, 12, 16, 20, 23, 26, 27 and 34

SELF-EVALUATION QUESTIONS

1.

Select the answer that «correctly identifies the most proper
sequence of events that should occur to efficiently resolve a
customer reported Severity 1 programming problem:

a. Customer «calls FTSC, PASS Search, Component Specialist
writes APAR, APAR entered in RETAIN/360, PTF or circ
cumvention fixes problem, PSR obtains APAR status from ACRE.

b. Customer calls PSR or B.0O., Problem Determination, PASS
Search by FTSC Component Specialist, Fix applied by PSR,
APAR submitted by PSR, ACRE response entered into
RETAIN/370.

C. Customer calls, Dispatch Systems Engineer, SE calls
Component Specialist, Specialist submits APAR to ACRE,
Change Team develops PTF, PTF entered on FSS/ANSWR, PSR
obtains PTF from FSS/ANSWR and installs.

d. Customer calls CE, Dispatch Programming Systenms
Representative, FTSC PASS Search, APAR Abstract entered in
RETAIN/370, APAR placed in ACRE, FSS/ANSWR of ACK,
circumvention fixes problem, permanent fix for problenm
occurs via PTF from Change Tean.

e. Customer calls SE, Dispatch PSR, PD occurs, PFTSC PASS
Search, APAR Abstract entered in RETAIN/370, APAR placed in
ACRE, FSS/ANSWR of CAN, Customer discontinues service.

When submitting an APAR for DOS/VS because of an abnormal
termination due to a program check, the FAILURE SYMPTOM keyword
that should be used on the APAR form is:

a. ABENDPCK

b. PROCCHK

Ce SUPVR

d. WAIT

€. None of the above

To obtain terminal printouts of all DOS/VS Release 29 PTF Cover
Letters from the RETAIN/360 System for the period of 06/01/74 to
the current date, the correct PIN PROGRAM REQUEST entry should be
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information for SYSGEN planning (from
SCP installation of DOS/VS Release 29
REQUEST

4. To obtain up-to-date

RETAIN/360) prior to an
(ie, minimum BEC levels, etc), the correct PIN PROGRAM

entry should be .

Refer to the Contents for the location of the self-evaluation question
ansvers.
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INTRODUCTION TO SCP_INSTALLATION

This topic will introduce the need and present an overview of amn SCP
installation. This topic will build the foundation for all the
following installation topics. The pre-installation planning portion
of an SCP installation will be shown.

OBJECTIVE

Upon completion of this topic, the student, using the available
documentation, should ke able to:

1. State in his own words, the four stages of an SCP installation
and the PSR's responsibility for each stage.

2. Identify the resources available +to the PSR for an SCP
installation.

3. Identify the steps of planning and generating a SCP.

Highlights
° The PSR will install an unaltered SCP.
° The PSR responsibility during the pre-installation planning

session 1is to ensure that RAS areas are addresses and any known
problems are fixed.
° The following items are useful to the PSR during the SCP

installation:

- Memo to user

- Program Status Document

- SYSGEN SRL

- System Management Guide SRL

- FE Education Release Update

- Planning SRLs

- EWS

- PSAL

-S5/360 RETAIN

Activit i ] y
BSELELEY iy DEvs GysThn mnHe AT GUIDE —Laagp 3 blavary e avplln-
IN: DOS/VS SYSGEN SRL
UNDER: Module 1: PLANNING and PROCEDURE%ﬂkﬂﬂ
READ: Introduction
through
System Configuration
READ: Planning an Operation Pack b2
through -
System Directory and Library Track Capacitieséﬁ
IN: DOS/VS SCM 1
READ: Introduction to SCP Imnstallation
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) Use the Console ALTER/DISPLAY feature and/or Standalone
Dump Program to print out storage at a given point during

IPL.
IPL from a different physical device.
Use a different SYSRES (if available).

Activity

IN:
UNDER:
READ:

UNDER:
READ:

STUDY:

DO:

DOS/VS IPL and Job Control Logic
Introduction
Initial Program Load (IPL)

IPL Progranm
$SAS$IPL1 and $$A$IPL2, Chart 01
$IPLRT2, Chart 02
$IPLRT3, Chart 03
$IPLRTU4, Chart 04
$IPLRTS5, Chart 05

IPL Figures in DOS/VS Base SCM 1

PART 1 (IPL) of WORK PROJECT 0

SELF-EVALUATION QUESTIONS

1. The IPL phase $$A$IPL2 is located on the system residence pack at
disk address:

o

o

o

o
WN=a2TWD;

2. The IPL program builds and uses a two-device systen. The IPL
two-device system consists of what symbolic units? ‘

a.
b.
c.
d.
e.

SYSRDR
SYSIPT
SYSLOG
SYSRES
SYSUSE
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The

following figure will be referenced by questions 3, 4, and 5.

LUB TABLE PUB TABLE
L0 00 SYSRDR PO 00 oc
L1 00 SYSIPT P1 00 0D
L2 01 SYSPCH P2 00 OE
13 02 SYSLST P3 00 1P
L4 03 SYSLOG P4 00 2B
L5 06 SYSLNK P5 01 90
L6 05 SYSRES Pé6 01 91
L7 o4 SYSSLB P7 01 80
L8 ou SYSRLB P8 02 81

19 00 SYSUSE
L10 07 SYSREC

Figure 1

If the IPL control statement that follows was processed by IPL,
the physical device address would be placed in the PUB Table

(Fiqure 1) at location . ADD X'021*,2400T9
ae Py
b. PS5
Ce. P8
d. Pg
e. PO

If the preceding ADD card had teen processed, the LUB entries (as
shown in Figure 1) that must be updated are:

A. L5, L6, and L10

b. 10, L1, L2, L3, L4, L7, L8, and L9
Ce. L6

d. 15 and L6

e. None of the above

If the following DEL card was processed by IPL, what LUB entries
(as shown in Figure 1) must be updated, if any?
DEL X'02B!

a. L5, L6, and L10

b. L0, L1, L2, L3, L4, and L9
C. L5, 1.6, L7, L8, and L10

d. L7 and 18

e. None of the above

Including the IPL bootstrap routines, there are a total of how
many IPL phases?

a. 5
b. 6
C. 7
d. 2
e. 1
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SELP-EVALUATION QUESTIONS
1. List the four stages of a SCP installation

a.

2. The maintenance integrated into a PID system is documented in the

3. The first item decided when planning the SCP is _ .

4. After the SCP is installed, the should be wupdated
to indicate the PTFs applied to the systenm.

Refer to the Contents for the location of the self-evaluation question
answvers.
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PID SYSTEM

This topic will discuss the content of the PID system as received by
the user. Included will be the initial format of the disk or tape and
the documentation received with the systen.

The initial use of the PID system to begin the installation procedure
will also be discussed.

OBJECTIVE

Upon completion of this topic, the student, using the available
documentation, should be able to:

1. Create the control cards necessary to create a SYSRES pack from a
PID tape.

2. Given a message from the distribution program, perform the
necessary corrective action.

3. Given the control cards, perform the steps necessary to create a
SYSRES pack from a PID tape.

Highlights

) The Distribution Program will initialize disk and restore the PID
system tape to disk.

o The SYSRES libraries can be allocated when SYSRES is first
created.

° The customer will punch up the cards necessary for the SCP
installation.

° The initialize disk program can be bypassed.

] The DOS/VS System Generation SRL contains several examples of

system generation.

Troubleshooting Hints

) The distribution program messages are in the DOS/VS Systenm
Generation SRL and not in the DOS/VS Messages SRL.

° If you are not sure about a local fix working in the supervisor,

catalog the supervisor under the name $$A$SUP2. When you are
sure it is working correctly, rename it $$A$SUP1.

° Keep all printouts from the SCP installation on site in a
correctly labeled folder.

° Follow the SCP procedure in the SYSGEN SRL as closely as
possible.
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Activity

IN: DOS/VS System Generation SRL
UNDER: DOS/VS Distribution Program JOB CONTROL

Coding Specifications
READ: DOS/VS Distribution Program JOB CONTROL

Coding Specifications

through

End of Section

READ: IBM 2314 Direct Access Storage Facility Example

through
2314 Example: Result of System Generation

SELF-EVALUATION QUESTIONS

1.

2.

3“.

4,

The recommended location of the VTOC on a 3348/70 MB SYSRES pack
is cylinder .

The message S302W is caused by detecting

The format of the FILES statement to bypass initializing of the
pack is -

The name of the DOS/VS system utility program used to back up the
SYSRES is o

Refer to the Contents for the location of the self-evaluation question
ansvers.
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INITIAL PROGRAM_LOAD (IPL)

This topic teaches the student how to separate program errors from
operator errors during system initialization. His knowledge wvwill be
applied to PLM flowcharts to see the steps taken by the programs to
accomplish IPL functions. In the lab, problems which cause incomplete
or incorrect operation will be isolated using PLMs, microfiche, and
storage dumps.

OBJECTIVE

Upon completion of +this topic, the student, using the available
documentation, should be able to:

1. Follow a PLM flowchart and record on paper all changes made to
LUB and PUB tables when an IPL control statement is being
processed.

2. Identify the failing instruction or group of instructions causing
incorrect operation of the IPL program. Show the failure in a
core dump, microfiche listing, and a PLM.

Highlights

° IPL is the only time during which devices can be added or deleted
from the PUB table (with the exception of generating a new
Supervisor) .

IP1L determines real storage size.

IPL loads the Supervisor.

IPL identifies the Communication Device.

IPL builds LUB and PUB tables.

IPL assigns SYSRES, SYSCAT (if present), and SYSVIS.

IPL initializes DAT.

° Investigate all error messages in the D0OS/VS Messages Manual.
° Use Error Message Cross—-Reference in the PLM in conjunction

with the detail PLM charts to determine why an error mess-
age was issued.

° Use the charts to determine why an error message was
issued.

° Use the diagrams in the PLM to determine vhere elements of
IPL should be in storage at a given point during IPL.

° Use the CPU address Stop feature to halt the IPL process

at a given storage address.
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10.

11.

12.

13.

What phase of IPL would process the following control statement?
SET DATE = 03/29/68,CLOCK=20,/00/00

a. $IPLRT3
b. $IPLRT2
C. $SASIPL1
d. $$ASIPL2
e. None of the above

(True/False) The INITPT routine is called by IPL phase $$ASIPL2.

The name of the program that determines the storage size of the
CPU is:

a. Problem program
b.  Supervisor

Ce. Job Control

d. IPL i
e. None of the above

The extent of a 2314 SYSVIS for a DOS/VS system that has 1026K of
virtual address space will encompass _ tracks.

(True/False) It is not necessary to issue the DPD command during
IPL of a DOS/VS system if the DPD macro has been specified at
system generation.

(True/False) After $IPLRTS is executed, $BEOJ will always be
called.

(True/False) S$IPLRT2 clears storage aktove itself to the end of
real storage.

Refer to the Contents for the location of the self-evaluation question
answers.
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DOS/VS_LIBRARIAN PROGRANMS

The use of the 1librarian programs will be discussed in this topic.
The use of these programs will be required in the following topics.

Also to be covered is the application of any PTFs to the E.Books
before generating the Supervisor or POWER.

OBJECTIVE

Upon completion of this topic, the student, using the available
documentation, should ke able to:

1. Use the correct maintenance program to display any given
directory.

2, Use the correct maintenance program to display or punch any given
library entry.

3. Identify the correct 1librarian program to catalog any given
entry.

Highlights

° The Librarian is a group of programs that organize, maintain, and
service the libraries and directories of a DOS/VS resident systenm
and private libraries where desired. The Librarian has three
typres of programs:

- Organization programs
- Maintenance programs
- Service progranms

o The organization program is fetched by Job Control when the
// EXEC CORGZ control statement is read. Its major func-
tions are to:

- create private libraries
- copy SYSRES either selectively or completely
- merge from one library to another, either selectively

or completely without having to generate punched card
output and recatalog

- It can also redefine the number of tracks and cylinders
allocated to libraries and directories.

) The Maintenance programs are fetched by Job Control when a
// EXEC MAINT control statement is read. Its major func-
tions are: ‘

- catalog function for all libraries
NOTE: The core image library catalog function is per-
formed by $MAINDIR, which is called S$LNKEDT.

- Delete function for all libraries

- rename function for all libraries

- reallocate function for all system libraries
- condense function for all libraries.
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The Service programs are fetched by Job Control when a // EXEC
(DSERV, CSERV, RESERV, SSERV, or PSERV) is read by Job Control.
The functions are:

- Directory service program (DSERV). Displays the contents of
the directories in SYSRES and the private directories. All
directories can be displayed in a single run, or they can be
displayed selectively.

- Core image library service program (CSERV). Displays and/or
punches phases from the system and/or private core image
library.

- Relocatable 1library service program (RSERV). Displays

and/or punches modules from system relocatable and/or
private relocatable libraries.

- Source statement library service program (SSERV). Displays
and/or punches books from the system and/or private source
statement libraries.

- Procedure library service program (PSERV). Displays and/or
punches procedures from the system procedure library.

Before you can put a macro definition on the macro 1library, the
assembler has to edit it and, using the EDECK option, produce an
edited macro deck. The edited deck is placed on the macro
library using the MAINT prcgram. An edited macro definition,
either in card format or on the copy library, is updated. After
the changed macro definition has been tested, debugged, and
edited, it can be placed on the macro library.

If your source macro definition is not available, the de-editor

progran, ESERV, can be used to de-edit the edited macro

definition to source format. Several macros can be handled at
one tinme. The de-editor program also combines the function of
de-editing with that of updating the source macro definition.

The 'copy' library contains A.BOOKS.

The 'macro' library contains E.BOOKS.

The Source Statement Library contains the 'copy' and the ‘macro!

library.

Maintenance of the system, in certain cases, causes the
directories to be incompatible with their corresponding 1lib
braries. These cases occur, in particular, when the reallocation
program (MAINTA) and the condense program (MAINTCN) are being
executed. If the execution of either of these programs is not
completed, the status of the system is unpredictable and the
system may have to be rebuilt. It is therefore imperative that
during the execution of either program, the supervisor be
prevented from fetching any phase. To safequard against these
incompatibilities, PIOCS performs the following:

- masks attention if bit 6 of the 1linkage control byte
(displacement 57 of the communications region) is on. This
bit is turned on and off by both progranms.

- enters the system into a 'hard wait'* when an I/0 error
occurs on SYSRES, or when updating the core image library.
The indication 'XFF6' is then set in register 11 and 1is
stored in low real storage.
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Cataloging a new book to the Source Library when an old book
(same name) already exists in the 1library can cause unique
problems. The directory entry for the o0ld book is deleted before
the new book is cataloged. If the maintenance function rumns out
of room in the library during the catalog, both old and new books
are lost. A condense of the library may be required before the
catalog will occur.

Activity

IN: Guide to the D0OS/VS Assembler

UNDER: Maintaining the Macro and Copy Libraries

READ: The whole section

UNDER: De-editing and Updating Macros: ESERV Progranm

READ: The whole section

IN: ' DOS/VS System Control Statements

UNDER: Librarian

REVIEW: From beginning to CSERV, Core Image Library

REVIEW: The figures 'Maintenance Functions, Example' and
'Service Functions, Example' and 'Copy Function,
Example!

SELF~EVALUATION QUESTIONS

1. To determine the relocatable modules present in a 1library, the
function would be used.

2. To punch a macro from a private source statement library, it is

necessary to .

3. (True/False) The Service programs supply the catalog function
for the relocatable library.

4. To create a private library, the program would
be used.

Se The maintenance program to catalog a program into the Core Image
Library is called by // EXEC .

Refer to the Contents for the location of the self-evaluation question
answers.
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SUPERVISOR GENERATION

This

topic will discuss the generation of the tailored supervisor as

specified by the user.

All parameters will be discussed and the SCP to be generated in lab

will be introduced.
OBJECTIVE
Upon conpletion of this topic, the student, using the available

documentation, should be able to:

1. Correct any given error in the macros used for Supervisor
generation.
2. State the importance of the RAS parameters for problenm
determination.
3. Correct any given errors in the catalog job stream for Supervisor
and maintenance programs.
Highlights
° The DOS/VS Supervisor is assembled using thirteen (13) macros.
° The functions required in each unique installation can be
selected by proper coding of the macro parameters.
° Consideration must be given to the programs which will be used
with the tailored supervisor. Examples:
- COBOL requires AB=YES
- Some utilities use SYS010. If these are not 10 entries
in the LUB table, the program cannot be executed.
- FORTRAN and PL/I require floating point in hardware and
FP=YES in the CONFG macro.
o Multiple supervisors can be assembled and cataloged, each having

different parameters.

Troubleshooting Hints

If the user doesn't have enough storage to include RAS items in

the Supervisor:

- Generate another Superviscr of the same size, omitting
enough items to add the aids and replace the phase card with
a unique name before cataloging.

To save time during the catalog of the new Supervisor, the phase

card can be changed to $$A$SUP2 before cataloging. If the new

Supervisor won't IPL, the PID Supervisor is still available.

When the new Supervisor is checked out, use RENAME to change name

to $$A$SUP1.
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° Check the following items carefully during a SYSGEN:

- all MNOTES during Supervisor assembly

- any error message

- the LINK MAP during all catalog operations
Activity
IN: DOS/VS System Management Guide
UNDER: Chapter 3: Planning the Systenm
REVIEW: From beginning to 'Generating a Version of POWER!'
IN: DOS/VS System Generation
UNDER: Module 1: Planning and Procedures
REVIEW: System Configuration
REVIEW: The Supervisor/Generation Macros

through
Maintenance Procedures

UNDER: IBM 2314 Direct Access Storage Facility Example
REVIEW: Steps 8, 9, and 10

SELF-EVALUATION QUESTIONS

1.

The SEND macro, when specified without an address will

The PUB table entries are built from the macro.

To specify DASD file protection for a system with 3330s on
channel 1 and 2314s on channels 2 and 3, the FOPT macro would
contain .

(True/False) If the default values for the standard Job Control
macro are correct, the macro can be omitted from the SYSGEN
deck.

RMS support is standard for all 370 CPUs except .
To generate RMS support for these CPUs, the __ macro
parameters v , and _____ are used.

(True/False) The SYSGEN macros may be submitted in any order.
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8. To assemble a supervisor and catalog it to the Core 1Image
Library, label information is required for what logical units?

9. The key librarian programs must be linked at the same time as the
new supervisor if .

Refer to the Contents for the location of the self-evaluation
questions answers.
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INSTALLATION VERIFICATION PROCEDURES_(IVP)

The Installation Verification Procedures (IVP) for the DOS/VS SCP will
be covered in this topic. In the lab, during the installation, the
students will operate the IVP to verify the SCP installation.

OBJECTIVE

Upon completion of this topic, the student, using the available
documentation, should be able to:

1. Assemble and operate the IVP program to verify that am SCP has
been installed correctly.

2. Code the IVPGEN macro to create an IVP job stream to verify any
DOS/VS SCP.

Highlights

° The IVPGEN macro will generate the necessary Jjob streams to
verify the SCP installation and delete unused IVP books.
) The IVP procedure is a two-stage process, the first stage

consisting of assembling the IVPGEN macro to create the IVP job
stream and the second stage is running the IVP job stream.

Troubleshooting Hint

o Use VERIFY=YES parameter for the first compile of the IVPGEN
Racro.

e The SYSGEN manual contains printouts of the stage II IVP run.

° If a function is added to the system after the IVP stage II run,

. the RERUN parameter will create an IVP job stream to check out
the new function. :

Activity
IN: DOS/VS System Generation SRL
READ: MODULE 3: INSTALLATION VERIFICATION PROCEDURE
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SELF-EVALUATION QUESTIONS

1-

2.

The IVPGEN macro operand that causes a job stream to be created
that will delete all IVP books not used in the assembly of the
IVP macro is .

The stage II IVP job stream requires K of real storage
allocated.

Refer to the Contents for the location of the self-evaluation question
ansvers.
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JOB_CONTEROL

This topic teaches the student the purpose and structure of the Job
Control program. The loading sequence of the various Jjob control
phases and the specific functions performed by each is presented.
Through the use of PLMs, microfiche, and storage prints, the student
will 1learn to locate key areas and information within the program
code. This knowledge will be used in lab to analyze and isolate Jjob
control problems that cause incomplete or incorrect system operation.
Generic device assignment is also presented during this topic.

OBJECTIVE

Upon completion of this topic, the student, using the available
documentation, should be able to:

-‘3-
ﬁé§§yk‘v}ﬁ State which phase of job control is required in storage for the
& — processing of a given JCL statement or command.

2. Jdentify, in a storage print, the phases(s) of job control that
were 1in storage at the time the dump was taken and the systenm
addresses at which they were loaded.

J%N \/;? Interpret the contents of a given JCL phase vector table entry.
V}( Using a DSERV of the core image library directory, calculate the
size of a given JCL phase.

S. ., Determine the failing instruction, or group of instructions which

*  cause incorrect execution of the job control program. Identify

A the failure in a storage print, microfiche, and PLM.
ghlights

Job Control provides job-to-job transition for all progranms.
Job Control always executes in virtual mode.

s
\y/ Job Control is a multiphase progranm.
v/

of this phase is always in storage during execution of Jjob
control.

The phase vector table (within $JOBCTLA) determines which JCL
phase is needed to process a specific JCL statement or command.
() $JOBCTLA is loaded into a virtual partition at the termination of
b// an executing program by $BEOJ.

Hi
{ 74 $JOBCTLA is the root phase of the Job Control program. A portion
e
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Investigate all JCL error messages.

Use Error Message Cross Reference in the PLM in conjunction with
the general and detail PLM charts to determine why a JCL error
message was issued.

Inspect the last character of the job control phasename in a dump
to determine the JCL phase that is in the root phase overlay
area.

Use a core image library directory DSERV to determine the length,
load point, and entry point for any phase of job control.

f/f Reference the phase vector table in $JOBCTLA to determine the
v required JCL processing phase for any valid JCL statement or
y command arqument.
,/’ Use labels in the JCL detail charts (in the PLM) as a means to
% locate specific areas of code in the microfiche to be
investigated.
Activity
IN: DOS/VS IPL and Job Control Logic
READ: Job Control Program
IN: DOS/VS Base SCM1
READ: The Generic Assignment Section
DO: PART 2 (Job Control) of WORK PROJECT O
SELF-EVALUATION QUESTIONS
1. The Job Control phase that will process an ASSGN statement is:
A. $JOBCTLA
b.  $JOBCTLJ $ Jo8eTLD
C. $JOBCTLK
d.  $JOBCTLG /
e. None of the above
2. Indicate True (T) or False (F) for each of the statements below

concerning the following phase vector table entry:
TS SO 1742

C1D3D3D6C3D9401740D 1 0001 Ol11{0100 fOUO

a. The entry is for the ALLOC operation.

b. The required processing phase is $JOBCTLJ.

Ce. The required phase will be entered at a displace
ment of 40 bytes from its origin address.

dition exists. lqnt4

e. The statement must not start with //.

f;//
%XT d. Processing is to occur even though a cancel con- #WmMJWfL“W“i

f. The statement can start in any column.
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%*Z\W .
v B o
(True/False) The size of $JOBCTLN is 1808 decimal bytes (Refer
to the PARTIAL DSERV Figure in DOS/VS SCM 2). .

Y o
(True/False) The first eight (8) bytes in a Job Control phase 1
that has been 1loaded into the overlay area of $JOBCTLA will OBTLA A
contain the name of the overlay phase. Alans il b

plhae

(True/False) The Generic Assignment capability of I/O devices by
job control must be included in a DOS/VS system by the user at
system generation time (SYSGEN).

The following job control statement is an example of which kind
of generic device assignment?

// ASSGN SYS005, (X'183',X"184¢")

a. Address

b. Generic CLASS
C. Generic TYPE
d. Address-list

Refer to the Contents for the location of the self-evaluation
question answers.
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POWER _GENERATION

The POWER component is part of the SCP and therefore a PSR re-
sponsibility to install. The concepts of POWER were covered
previously. The parameters required to generate POWER will be
discussed and the supervisor parameters required for POWER will
also be discussed.

OBJECTIVE

Upon completion of this topic, the student, using the available
documentation, should be able to:

1. Given a customer prepared POWER source deck, install the
POWER component. '

2. State the function of any POWER parameter.

3. Given a set of POWER generation parameters, determine the
size of the POWER program that will be generated.

4, Determine from the POWER assembly listing the minimum and
maximum partition sizes required to operate POWER.

Highlights

o The DIAG parameter of the POWER macro causes a PSR service-
ability aid to be generated in the POWER program.

° Installation and verification of the POWER component is a
PSR responsibility.

° The execution time portion of the POWER program must be
linkedited in from the relocatable library.

° POWER program runs in real mode.

° Check the POWER assembly and linkedit map for error diagnos-
tics when installing the SCP.

° When POWER is assembled, use multipart forms for the output
listing. ,

° Check the POWER macro parameters before assembling the POWER
program.

) Advise the customer on the benefits of including the DIAG

parameter when selecting the POWER options.
e Catalog the POWER object deck in the relocatable library so
that replace (REP) cards can be used for fixes.
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Activity

IN: DOS/VS System Generation SRL
READ: MODULE 2: GENERATING A VERSION OF POWER - 5745-SC-PWR
through
Deleting POWER Phases and Macros
IN: DOS/VS System Generating SRL
UNDER: Chapter 1: Understanding the System
READ: POVER
through end of chapter
UNDER: Chapter 3: Planning the Systenm
READ: - POWER
READ: Generating a Version of POWER
UNDER: Chapter 8: Using POWER
READ: Initiating POWER

through end of chapter

SELF-EVALUATION QUESTIONS

1.

2.

The purpose of the DIAG=parameter is to generate a POWER routine
to .

The entry point in the POWER program FGPSPOOL is .

When the POWER parameter TAPE=YES is specified, bytes will
be generated in the POWER program to support the function.

The label _ contains the value indicating the minimum
number of bytes that must be allocated to operate POWER with all
functions.

The core image phase name of the POWER program is
unless the customer supplies his own.

List the operands of the DELETR maintenance program control
statement to delete all POWER components from the relocatable
library.

a.
b.
c.
d.

Refer to the Contents for the location of the self-evaluation question
ansvers. :
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UTILITY PROGRAMS

There are several utility programs supplied on the PID tape. These
programs are of special value during SCP installation. This topic
will discuss the different types of utilities and their use.

This topic will present the utilities as three groups.
1. DASD and Tape Utilites

2. DEBLOCK Utility
3. FASTCOPY Utility

OBJECTIVE

Upon completion of this topic, the student, using the available
documentation, should be able to:

1. Select the correct DOS/VS utility for any given job requirement.
2. Select and deblock any given PTF.
3. Use FASTCOPY to copy and restore a DOS/VS systen.

Activity

IN: DOS/VS System Utilites SRL

UNDER: Introduction

READ: Description and Characteristics

REVIEW: Machine Requirements through end of Introduction
UNDER: Deblock

REVIEW: Entire Section

UNDER: Fast Copy Disk Volume

REVIEW: Entire Section

SELF-EVALUATION QUESTIONS

1. To run the Clear Disk utility, the program name in the
// EXEC card is -

2. To assign an alternate track on disk, the symbolic unit
required for the disk is .

3. In the standalone FASTCOPY, the Utility Modifier Statement
must be placed -
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4. (True/False) The end of data cards, when blocking from
card to tape, is indicated by /*.

5e The VTOC on a disk may be printed by using the

program

Refer to the Contents for the location of the self-evaluation
question ansvers.
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‘ SUPERVISOR_INTRODUCTION

This topic will introduce the Supervisor with emphasis on the
major routines within it, their functions, and techniques for
locating each of them. The macros used to assemble a super-
visor and the assembly/catalog sequence will be introduced.

This topic will lay the foundation for all of the following
supervisor topics.

OBJECTIVE

Upon completion of this topic, the student, using the available
documentation, should be able to:

v

2 s
"/
y.

Locate and identify the major components of the resident
supervisor in a storage print.

Locate, in a supervisor listing or storage print, the entry
point in the routine that processes each of the supervisor
interrupts.

Determine when any given error is caused by the lack of

the correct macro coding at supervisor assembly.

Use the supervisor listing to determine the size and initial
values for the following tables:

- SYscoM
. \/ - COMREG
- Boundary Box
) = DPD Table ) )
uﬁdﬂT . 5. 7 Locate the Supervisor routine that develops the low core messages

|IA--R33 V

and cancel codes and all linkages to this routine.
Use the translation tables in the supervisor to determine if a
page is in real storage and its location.

PRASTAR.

Highlights
° The system communications region (SYSCOM) contains information

relative to tables and routines in the Supervisor.

o The partition COMREG contains general information about tables in
the Supervisor and partition dependent information.
° Bytes 14-17 contain the address of the partition COMREG that is
active.
° The Boundary Box will contain the sizes of real and virtual
partitions.
° The DPDTAB contains information relative to SYSVIS.
0 13 w
PT. 10 EERRR
2
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° The contents of SYSCOM and the COMREGs are useful when trying to
locate tables in the Supervisor.

° The BG COMREG PIK value indicates the partition enabled for
interrupts or last interrupted (in control of system).

) Always check the PSWs in the partition save areas to determine
where program lost control in each partition.

® When the customer generates Supervisor(s) for the system, ensure

that multi-part paper is used since a supervisor listing may have
to be submitted with an APAR.

° The labels in the cancel routines (ERRnn) are useful to trigger
the SDAID progranm.

) Register 11 will contain the wait code on a hard wait.
) Always do a store status before taking a standalone dump.
° Check the contents of the 01ld and current PSHWH.
Activity
IN: DOS/VS Supervisor Logic
READ: T4 Introduction
\ through
ﬁ Low Real Storage
STUDY: Appipdix D: Cancel Codes and Messages

\/Eigure *System Communications Region (SYSCOM) "Nl .
Figure 'Partition Communication Region' WY

;;?Tgﬁre**?trfItItﬂ‘ﬁﬁﬂ&&ﬂi@&%&eﬁ“ﬁEquv*
Figure 'Boundary Box (BBOX)!

Figure 'Page Data Set Table (DPDTAB) p?ﬁ

SELF-EVALUATION QUESTIONS

1. In a four partition system, the partition in control of the
system when PIK's X'30 is .
2. The address of SYSCOM is located in storage at X! _ng____'.

3. The Supervisor parame hat determines the size of +the PUB
table is : . Pmuu,

4. A code of 4 in byteigé@nd 3 of the DPD table indicates SYSVIS is
I

S. (True/False) A low storage message of X'00000FFA' | will be
created if a Supervisor routine kranches to label HARDWTFA. ibgkg"jaﬂi

6. The address of the end of real storage is located in SYSCOM at a

displacement of X'_ '.
ke EORS -
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7. The byte and bit in the COMREG that indicates a // OPTION CATAL
statement is in effect for a partition is __ o

Refer to the Contents for the location of the self-evaluation question
ansvers.
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When the «currently operating program gives up control because of a
supervisor interruaption, the supervisor must determine which task
(program) is to get control of the system after the interruption is
handled.

This topic, will show how DOS/VS controls the system activity. Much of
the discussion will center on the "dispatcher" or "task selection".
Due to the possibility of program checks occurring in the supervisor
(page faults) there are partition save areas in the supervisor. There
are now a possibility of five system tasks and fifteen user tasks.
This topic will discuss the areas in regard to the dispatcher and how
these areas can be used to determine the status of the system and its
resources.

OBJECTIVE

Upon completion of this +topic, the student, wusing the available
documentation, should be able to:

1. Identify the purpose, locate in a storage print, and wuse the
following items to determine the status of the DOS/VS system and
its resources. —

RID 1&».\ Y Ptg’?-

STID/SELECT ke ,

PIK/TIK qmm‘i; il g‘fﬁé:} tol wﬂ W
LTK/LIK b4 A0k g pYE  wdicey Yy§.
MVCFLD 4

TRTMASK (

TRTFLD &

TRFLD .

System Task Control Block 4@.

PIB Table
PIB Table Extenstion VIBL 3
System Save Area (Special Save Area)ql
System Task Save Area
Dispatcher routine
2. Identify the function of the SVC22 and SVC33.
3. Identify the following terms in relation to DOS/VS:
Disabled/Enabled state
Gated routine
Reentrant routine
Reusable routine
Determine from the translate and test mask (TRTMSK) when the
logical transient area is busy, and when the system has been
seized by any program.
Use the program interrupt key (PIK) to determine which partition
is or was in control (enabled for interrupts), at any given point
in time.
Use the logical transient key (ILTK) to _determine which partition
is_using the logical transient area.

T

LK - RoComRE = PR ABk tms, LTA
"oy Lt
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Highlights

° Partition general registers and the partition's current PSW are
saved in the partition savearea upon entry to the supervisor.

o The five supervisor tasks in their priority are as follows:

- RAS (optional)

- Page Manager

- Supervisor (Fetch routine)
- CRT (optional)

- ERP

° Program Interrupt Key (PIK)/Task Interrupt Key (TIK) in the BG
communication region ideptifies the problem program task in
control of the system. T

° The label of the dispatcher in the supervisor listing is “EXIT".

° The STID (SELECT byte) identifies the supervisor task active in
the systenm.

. . -

Troubleshooting Hints (WW

° Check PIK/TIK to determine the?Qser task in control of the system
if the system enters a wait state.

° Check STID to determine the supervisor task active in the systen.

° Check low core for a message 1f the system enters the wait state.

° The fields "TRTFLD" and "TRFLD" in the supervisor can be checked
to determine the status of all tasks the last time the dispatcher
selected a task to run.

° The reason a problem program task loses control can be determined
from the interrupt information in the PIB extension and the PSW
in the partition savearea.

° The DAT flag in the PIB indicates the state of the partition in
regard to supervisor routines and if the partition special
savearea in the supervisor is active.

) If the system enters the wait state, check the 'TRTMASK' field

¥
ok
¥

for the status of system resources.

LTK : Whith, Pk o LTA ) o e .
R U ek Lofw b
O —ppgemamagt, rwrec o). prge fanl
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IN:

DOS/VS Supervisor Logic PLM

through

READ: qu '*Task Selection!
83

'Asynchronous Processing'

STUDY: Figure for 'Program Information Block (PIB) Table!?

IN:

REVIEW:

Figure for 'Indications of lLogical Transient Area
Occupancy and Activity'

Figure for 'Program Information Block Table
Extension'

DOS/VS BASE SCM 1
v// TASK SELECTION SECTION

SELF-EVALUATION QUESTIONS

10.

(True/False) When a page fault occurs in a reentrant supervisor
routine, the routine cannot be entered again until the page fault
has been handled.

A disabled wuser task is operating with I/0 and external
interrupts masked (on/gff) in the PSW.

The field __ can be used to determine the status of the

user tasks after task selection.

The name of the routine that restores the PSW and registers for
a reentrant supervisor routine after a page fault was handled is

If a system task wants to give a higher priority ready systenm
task a chance to run, it would issue a 1. -

The number of the 1last SVC . issued 1in a partition could be
determined by checking el . .

In a core dump, where can the cancel code for a problem progranm
be found? RA

.

How does the supervisor transfer to the Attention Task Handling
routines?

In a core dump, where can the address of the F1 save area be
found?

Where are the partition communications region's addresses stored?
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11.

12.

13.

14,

What does it mean when a byte of the 'TRTMASK' is changed to
X100 .

The 'PIK' is found at byte displacement into the
partition 'COMREG!'. ITts value for problem programs is equal to
the hex value of the program's storage protect key multiplied by

What does a 'LTK' value of X'20' indicate?

Where is the 'LTK' located?

Refer to the Contents for the location of the self-evaluation question
answers.
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Problem programs request I/0 operations by using the EXCP, WAIT, and
CCB macros. The issuing of the SIO and the handling of the subsequent
I/0 interrupts are accomplished by two major routines within the
supervisor which are <called the channel scheduler and the I/0
interrupt handling routine.

This topic will teach the student how to use the program logic manual
(PLM) and the supervisor listing to analyze and correct or circumvent
problems in these routines.

The 'CCW Translation' routine used for I/0 requests from a virtual
partition will be covered in a later topic.

OBJECTIVE

Upon completion of this topic, +the student, using the available
documentation, should be able to:

1. Locate the channel scheduler start I/O instruction and all
instructions that modify it in core when given a supervisor
listing.

2. Locate the PUB table and channel queue and use them to determine

which devices have TI/0 requests from the problem program when
given a supervisor core dump.

3. Locate in a core dump, all communications regions, LUB, PUB,
channel queue, and channel scheduler routines, and list the
sequence of their use for two consecutive I/0 requests to a 2540
reader.

4. Use the I/0 trace to determine the number and sequence of all I/O
events, and to locate the CCB for each request.

5. Use a core dump of the physical unit block (PUB table) to
determine the following.

The number of entries into the device error routines
{non-T/P) for each device

The device type for each entry

The TEB table entry if that option applies

If a device is on gueue and busy

If a device is switchable

6. Determine the standard and temporary assignments for all systen
and program LUBs (symbolic assignments) by using the LISTIO
command and by analysis of the LUB and JIB tables in core.

7. Use the register ID to determine the partition using each entry
in the channel sequence.

8. Locate and interpret the following tables as an aid to problem
determination:

Pub Owner
Channel Buckets
Channel Control Table
Headqueue PUB Table
9. State in ycur own words the purpose of any SVC related channel
scheduler services.
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Hi

ghlights

The DOS/VS Supervisor handles all I/0 operatiomns.

I/0 is initiated via SVC interrupt.

I/0 is terminated via I/O interrupts.

The PUB table contains an entry for each physical device on the
systen.

The PUBOWNER table identifies the partition owning each PUB.

The LUB table contains a pointer to the assigned physical unit.
The JIB table holds standard assignments for temporary LUB
assignments.

The channel queue is used to store the CCB address from an I/0
request (SVCO).

Troubleshooting Hints

° Register 1 usually contains the address of the last CCB used.

® The channel buckets (label REGSAV) will contain information about
the last I/0 on a channel.

° The ADD/DEL statements can be used to alter the content of the
PUB table at IPL.

) The PUB Channel Queue Pointer can be used to determine the I/O
requests for a device, if any.

° The PDAID I/0O Trace can be used to obtain a 1list of all 1I/0
Interrupts or stored CSWs.

Activity

IN:  BINIX9 DOS/VS Supervisor logic
UNDER:

Physical I/0 Control System

READ: V]4-139 To CHANQ figure

STUDY: The following tables

CHANOQ
PUBTAB
PUBOWNER
JIBTAB
CHNTAB
qu LUBTAB
Channel Buckets

READ:|38 'Selector and Block Multiplex Channel Switching'

hq{ through
'Command Control Block!'

sTupy: \§§ CCB Table
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SELF-EVALUATION QUESTIONS

1. Which of the following items would be most helpful in 1locating

instructions that modify

the channel scheduler start I/0

instruction?

a. Supervisor PLM

b. Cross-reference listing of the supervisor

C. Microfiche copies of the error transient routines

2. What byte(s) in a PUB table entry indicate(s) that an I/O request
has been queued for that device?

a. Byte zero
b. Byte six, bit 3
C. Byte seven, bit 5

d. Byte two

3. How does the LUBID entry relate to the channel queue?

a. Pointer to the logical unit translate table identifi-

cation

b. It points to the CCB of the program requesting I/0
C. It points to the next entry in the channel queue
d. It points to the logical unit that requested I/0

4. Given the following PUB entry in hex, fill in the blanks:

(is/is not) busy.
(is/is not) on queue.

f. (True/False) A TEB table entry is associated with this

X'0283030050C3C0CHy?
a. The channel address is
b. The device address is
C. The device type is
d. The device _______
e. The device _______
device.
ge. This device e _
h. The device is

(is/is not) switchable.

(a 7-track tape/a 9-track

tape/not a tape) unit.

S. What one LISTIO command will print all the devices in the PUB

table with their associated assignments?

/
6. To determine the last I/O0 successfully started on a channel, the

table could be interpreted.

7. A 'REQID' of X'30' indicates that the partition wusing the

associated CCB is the

partition.

8. In a core dump, a LUB value of X'FEFF' indicates an assignment of

Refer to the Contents for the location of the self-evaluation question

answers.
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ERROR_RECOVERY PROCEDURES_ (ERP)

Device Error Routines in DOS are core resident for the disk devices
(SYSRES), and are fetched from the core image library for non-SYSRES
device types.

This topic will teach the student how to use the fetch trace routine,
PLMs, and microfiche listings to determine the system operation when
a device error occurs.

OBJECTIVE

Y
Upon completion of +this topic, the student, wusing the available
documentation, should be able to:

1. Determine the phase or routine that issued any physical I/0 error
message (OP08 through OP60) and indicate what sense or status
checking took place prior to the message being issued.

2. Determine the phases(s) that are used for error recovery and
error recording (non-T/P devices only) from any given device
type.

3. Determine what I/0 devices had been entered into the error queue
when the error queue overflow message is issued.

4. Locate the sense data device address, SEREP interface code, and
message for 1low core I/0 error messades, with the system in the
wait state: then determine if it 1is a hardware or progran
failure.

5. Given a storage print obtained due to an error in ERP, locate and
interpret the following:

- ERBLOC

- A-transient area

- PUB2 Table

- RF Table

- Unit Check Record (In core or from SYSREC)
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Highlights

Device error recovery is performed on DOS with A-transients.

When device error recovery is entered and the error can't be
corrected, all status is logged on the console and the operator
is given an option (RETRY, IGNORE, CANCEL).

On unrecoverable errors that cannot be retried, the SEREP
interface will be set up.

Disk error recovery is resident within the Supervisor for DOS.
The Error Queue entry is built by the I/0 interrupt handler
routine of the Supervisor.

The five functions required for ERP are:

- Supervisor Resident Routine

- RMSR Recorder Transients (update statistics)

- Error Recovery Procedures

- RMSR Recorder Transients (write unit check recorad)
- ERP Message Writer Transients

SVC 5 is used to fetch A-transients
SVC 44 is used to write the unit check record on SYSREC.

Troubleshooting Hints

Observe the information in the error gqueue when an I/0O error
occurs.

To prevent information from being reset on an  error dqueue
overflow, SAR stop on ‘'ERR31' in Supervisor take a standalone
storage print.

The PUB Table contains the number of retries attempted and a flag
that indicates if the device is queued for error recoverye.

The section in the PLM on I/O recovery procedures and sense data
can be used to determine what DOS did to recover from the error.
The PDAID Transient dump can be used to obtain a storage print of
an A-transient causing a program check.

The DOS/VS Error Recovery and Recording Transient PLM contains a
description of ERP action and a message cross-reference for the
ERP transient phases.

Use the PDAID I/O Trace if a problem is suspected with I/O.
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IN: DOS/VS SCM 1
READ: W?bg 'Invocation of Error Recovery Procedures'
IN: HNWﬁﬁy DOS/VS Recovery and Error Recording Logic
READ: Chapter 1: INTRODUCTION
Chapter 2: DEVICE-DEPENDENT ERROR RECOVERY
PROCEDURES
Chapter 4: RECOVERY MANAGEMENT SUPPORT RECORDER
(RMSR)
through

'RMSR Functional Flow for Unit Check Type Errors
on Data Cell, Tape, and Unit Record Devices!'

IN: Bintek DOS/VS Supervisor Logic

UNDER: Physical Input/Output Control System (PIOCS)
18126 'Error Queueing and Debuggiwng! ‘N“"‘"D)'
through

'3330 Disk Storage Error Recovery!

SELF-EVALUATION QUESTIONS

1. What bytes in an error queue entry contain a pointer to the
device address for devices on queue? hean o
2. Assume the following message was issued while attempting to 1list

on a 1403 printer:

) 1"”1,: 34‘1\,&%;94
BG OP10A EQUIP CHK SYSLST = 0OE
CCSW=0B10022B5006000000 SNS%010000000000 CCB=022AD8

The name of the ERP phase (qot RMS) that will handle this error
3 ','. e P »/‘f') ad
is (L. fi\/‘ ORI

3. Using the example in question 2, fill in the blanks below.

ade Device Address @%?

b. Partition issuing the message Pis

C. CCW command code *“

a. Status indicated ﬂz

e. CCB location uidﬁw

f. CCW location IO
g Sense information indicated (Ui

h. Storage protect key Bl

4. Given a device type of X'50', what is the first transient called
in the event of an error? Use Chart 07 in PLM.

et ly $4PpiRp
s
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5.

10.

Given a core dump, how would you locate the first error queue
entry?

The system goes into the wait state. Where can a method for
determining the cause of this error be found? i

Given a message 'OP34', name the tramsient that detected the
error and caused the message to be issued.

The sense byte information for a 1403 is located at displacement
of X! _' in a Unit Check Record.

The 'intervention required!' statistical counter is located at a
displacement of X'_ ' in a Unit Check or Counter Overflow
Record for a 1403.

State the purpose of the PUB2 entries.

Refer to the Contents for the location of the self-evaluation question
answers.
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MACHINE CHECK AND CHANNEL CHECK HANDLING (MCAR/CCH)

With the growth of more and more online data processing activities,
increased reliability, availability, and serviceability (RAS) of
computing systems have become a prime requirement. Improved hardware
features have been included in System/370 to accomplish these goals.
The programming systems used with System/370 have also been expanded
to provide increased recovery support in the event of system failures.
In this topic we will study the functions and overall program logic of
recovery management support (Machine Check Analysis and Recording
(MCAR) and Channel Check Handler (CCH) .

OBJECTIVE

Upon completion of %this topic, the student, using the available
documentation, should be able to:

1. Locate and interpret the following areas in a storage print as an
aid to problem determination:
RAS Monitor Table (RASTAB)
RAS Linkaie Area (RASLINK)
Error Recovery Procedure Information Block (ERPIB)
Linited Channel Logout
RAS Transient Area
2. Use tables in PLM to determine how the channel check severity is
determined and recovery action.
3. State the function of any RAS Transient.
4. Determine the routine/phase that issues any RAS message or 1low
core message.

Highlights
° The CCH routine attempts to recover for channel control checks
and interface %ontrol checks.
° DOS/VS will attempt to record hard and soft mwmachine checks
(dependent on EFL). )
° The three elements of MCAR are:
- Resident Machine Check Handler
- RAS Monitor
- RAS Transients
) The four elements of CCH are:
- Resident Channel Check Handler
- Resident DASD Channel Check Handler
- RAS Monitor
- RAS Transients
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Activity
IN: DOS/VS Error Recovery and Recording Transients PLM

READ: Chapter 3: MACHINF CHECK AND CHANNEL CHECK
HANDLING (MCAR/CCH)

STUDY: Figqures of Machine Check and Channel Check Record
Format on IJSYSRC

SELF-EVALUATION QUESTIONS
There are no self-evaluation questions for this tofgic because the

objectives are addressed by gquestions on the MCAR and CCH Work
Project.
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SUPERVISOR TASK_(FETCH) CONCEPTS_AND TABLES

After a program has teen cataloged intoc the core image 1library or
PCIL, it can be etrieved and brought into storage by any problem
program through the use of the fetch or load macro (or the equivalent
coding), which issugs a SVC and gives control to the supervisor task.
There are ten SVCs uEed for fetch and passing control. This topic
will teach the tables used and the concepts of the fetch task.

OBJECTIVE

Upon completion of this +topic, the student, using the available
documentation, should be able to: '

1. State the objectives or a Fetch or Load.

2. Correct any given coding errors in a Fetch or Load macro.

3. Identify the cobtents of any given field or table used for Fetch
or Load, given a disk dump or storage print.

4. Use the Fetch routines to stop the system with any desired phase
in storage. 1 :

5. Use the PDAID F/L Trace to determine the sequence of accessing
phases within apy given program.

Highlights ;

° The system 1loader is resident in the supervisor and 1loads
programs from the core image library into storage.

° The FETCH and LOAD macro can be issued by the problem programmer
to cause a program phase to be loaded into storage.

) The SVC 2 will cause a logical transient to be fetched.

) The SVC 5 will pause a physical transient to be fetched.

Troubleshooting Hinté

° Use the CE Serviceability Aid Fetch/Trace

° $$A and $$B phases can be 1loaded into core by submitting a
// EXEC phasehame card and the phase will be loaded into core
after the supervisor. Usually a Program Check and dump will then
occur.

° When a logical transient is cancelled, the system will call in a
logical transient to dump storage and overlay the transient and
the logical transient register save area. If it is necessary to
know the contents of the LTA and LTA register save area, you must
stop the system prior to fetching the first termination phase
(SAR stop on mahchine check 0ld PSW) and take a standalone dump
or use the PDAID of Logical Transient.
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" Activity

IN: DOS/VS Supervisor Logic
READ: svc 1
svC 2
SVC 4
sSvC 5
SVC 8
svC 9
svC 11
SVC 23
Section on Program Retrieval
IN: DOS/VS Supervisor and I/0O Macros
READ: FETCH Macro
LOAD Macro
GENL Macro
IN: DOS/VS Base SCM 1
STUDY: FETCH figures

SELF-EVALUATION QUESTIONS

1.

Which of the following should issue a SVC 112

a. Problem proqram (any partition)
b. Logical transients

c. Physical transient

d. Supervisor fetch routine

If you suspect the reason a multiphase program aborted is because
a portion of it was overlayed, what PDAID would help in
determining the 1last phase fetched before the cancellation?

Which of the following SVCs are used to return from a problem
program to a logical transient?

A. svC 2
b. sSvVC 8
Ce svc 1
d. sSvC 9

The high core address of the 1last problem phase fetched is
available in: :

a. The COMREG displacement 36-39.

b. Register 2.

C. The COMREG displacement 40-43.

d. Bytes # through 6 of the associated PIB.




Se The address of the F1 PSLD can be found in:

a. SYSCOM.

b. the System Directory.
c. the Fetch Table.

d. General Register 14.

6. The length of %n 'in-core' directory entry is:

a. 30 bytes.
b. 34 bytes.
c. variable.
d. 42 bytes.

7. A LOAD macro with TXT=NO, SYS=YES and DE=YES will:

a. Search the SCID first.

b. Use the directory element if active.

C. Fill in the directory element if inactive.
d. All of the above.

8. Put the followﬂng SVCs in the correct sequence for a
program that requires a logical transient routine.

ae sSvC 9
b. sve 2
C. svc 11 _
d. svC 8

o e s e

Refer to the Contenﬂs for the location of the self-evaluation
ansvers.
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SUPERVISOR TASK_(FETCH) OPERATION

The internal operation of the Fetch routine will be shown. This will
be accomplished by using an example of a fetch of a relocatable
problem program phase.

The areas used by the Fetch routine to build CCWs, relocate address
constants, and store intermediate information will be shown because it
can be useful when working on a problem in this area. The activation
and deactivation of the Fetch task by other routines will also be
discussed.

OBJECTIVE

Upon completion of +this topic, the student, wusing the available
documentation, should be able to:

1. Given a message, loop, or wait state due to a fetch routine
failure, locate the failing instruction in the Supervisor.

2. Locate and interrupt the contents of the SSA and TCB, used by the
Fetch routine, as an aid to problem determination.

3. For any given fetch, determine the sequence the directories are

searched.
Highlights
° Fetch is performed by the Supervisor System Task.
° The directory search depends on the parameters selected in the
macro.
° Phases may be fetched from a Catalog or Link Library.
° Directories may be :
- Within the macro expansion (DE)
- In a list in storage (GENL)
- On disk

The Supervisor may be 'shut down' by the Load Leveler.
The Supervisor task (Fetch) has its own CCW translation routines.
Fetch uses CTFIX.
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Troubleshooting Hints

Use the Fetch Table to determine directory status.

If Select is d3;

- Check Fetch SSA and if
SYSFLAG has bit 7 = 1, the TCB information will
be in FCHWORK and FCHWORK1.
SYSFLAG 3 has the bit 7 = 0, the TCB information
will be in the issuing partition's TCB,

° If SELECT is not 03 and Fetch failure is suspectead:

- Scan PIB‘tables for an 01 in the fifth byte.

- Check partltlon SSA for PSW pointing to SETFCH
routine.

- If PSW contains this data, TCB has valid inform-
ation about the interrupted fetch.

- Use SCM to determine values in TCB.

Activity
IN: DOS/VS BASE SCHM 1
STUDY: Fetch section

SELF-EVALUATION QUESTIONS

There are no self-evaluation gquestions for this topic. All
will be met via Woﬁk Projects and T/As.
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SHARED VIRTUAL AREA (SVA) ‘

This topic will discuss the DOS/VS facility which allows relocatable
and reentrant phases to reside in the SVA. Also included will be a
discussion of the System GETVIS area.

OBJECTIVE

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

1. State the advantages of using SVA cataloged phases.

2. Determine the disk address of the SVA on SYSVIS.

3. Determine the directory search sequence when using SVA.

4. Identify the contents of any given table in a storage print.
5. Identify the macros and/or commands used for SVA support.

Highlights

° Often used phases may reside in the SVA.

° SVA phases must be relocatable and reentrant.

) SVA support is built at SYSGEN. Job Control statements are used
to load the SVA or alter its size.

° The System GETVIS area has been added,"primarily to support VSAM.
Activity
IN: DOS/VS Supervisor and I/0 Macros .
READ: GETVIS

and

FREEVIS

IN: DOS/VS Supervisor Logic
READ: Writeups for

SvVC 61

SVC 62

SVC 65

VSTAB Macro (SVA parameter)
IN: DOS/VS System Control Statements
READ: SET (SVA and SDL)
IN: DOS/VS BASE SCM 1
REVIEW: SVA Section
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SELF-EVALUATION QUESTIONS

1. (True/False) The SDL can only be created at IPL time.

2. The advantages of having phases cataloged in the SVA are:

3. Given a FETCH operation with the following ofptions
LINK ?
PCIL
LDL
SDL

the directorie$ will be searched in what order?

Ae. J
b. T
Ce.
a.
e.

4. The statements required to create an SDL entry and load phase
JACK into the SVA are: :

Ade
bo
Ce

5. The phase card for JACK would have to be coded __ to
support this phase in the SVA.

Refer to the Contenis for the location of the self-evaluation question
answers. |
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DOS/VS_TIMERS

The measurement of elapsed time during user program operation requires
an accurate method of measuring time intervals. This topic will
discuss the Interval Timer and TOD Clock. The macros required and
coding technique will be discussed.

OBJECTIVE

Upon completion of this topic, the student, using the available
documentation, should be able to:

1. State the use of the Time-of-Day Clock.

2. State the use of the Interval Timer.

3. Identify the macros wused for TOD Clock and Interval Timer
support. '

4. State the use of any given TOD or IT macro.

Highlights

° The Time of Day Clock keeps track of time in hh/mm/ss. This
clock is set at IPL time. '

° The Interval Timer may be set by the user to measure time
intervals.

° When the IT Interval decrements to a zero, an interrupt is
generated. Control is passed to a user routine at this time.

° The ITREQ table is used for managing multiple partition timer
requests.

° The ITTAB is used to store linkage informaticn from a STXIT macro

which is used at interrupt tinme.

Activity

IN: - DOS/VS Supervisor and I/0 Macros
UNDER: Supervisor Macros :

READ: Time-of-Day Macro

Interval Timer and Exit Macro
Entering a Routine when Time Elapses
Entering a Routine at Given Intervals
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IN:

DOS/VS System Management Guide

UNDER: Chapter 10: USING THE FACILITIES AND OPTIONS

‘ OF THE SUPERVISOR

READ: Timing Peatures
' to
Checkpointing Facilities
IN: DOS/VS Base SCM 1
STUDY: DOS/VS Tine;s Section

SELF-EVALUATION QUESTIONS

1.

2.

7.

The STXIT macrb when issued with ONLY the first operand will

(True/False) The Interval Timer can be set for an interval of 24
hours.

The WAIT macro _
with a STXIT.

(is/is not) generally used in a routine

D e ————

To wait for the timer to reach zero before continuing pfocessing,
the ____ ___ should be used.

The macro SETIME 1800 will cause the timer to be set for an
interval of | -

The GETIME  Macro is used in conjunction with

If TOD suppo#t was not specified as a SYSGEN option,
/will be returned on a GETIME.

Refer to the Contents for the location of the self-evaluation question
ansvers.
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- UNDER:

PAGE_MANAGER CONCEPTS_AND_TABLES

This topic will review the concept of the page manager.

Then the

tables required for page management will be discussed showing their
formatse. This topic prepares the base for all the following page

manager topics.

OBJECTIVE

Upon completion of this topic, the student,
documentation, should be able to:

using the

1. State the objective of the Page Manager.
2. TIdentify the routine(s) which initialize the system for
3. Identify the contents of any given table used to support

operation.
Activity
IN: DOS/VS BASE SCM 1
UNDER: 'Page Manager!

The following figures
DOS/VS Control Flow Objectives
Pre-IPL DOS/VS Systen
DOS/VS IPL Functions
Function of EOJ Transient during IPL
Loading of Job Control after IPL
Loading a Virtual Problem Program
Termination of a Virtual Partition
Use of Translation Mode in DOS/VS
Abbreviations
Page Management Tables in Relation
to Real and Virtual Storage

IN: DOS/VS Supervisor Logic
UNDER: 'Page Management!
READ: Page Management
through
Page Table Initialization

IN: DOS/VS Supervisor Logic

'Page Management!

The layout of
Page Frame Table
Page Frame Table Extension
Page Table

STUDY:
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SELF-EVALUATION QUESTIONS

1. One page table is built for each segment of virtuwal storage and

contains ________ two byte entries.
a. 16

b. 32

Ce. us8

d. 20 |

e. None of the above

2. The initialization of +the Page Table is done by routine
_— during IPL.

a. INITPT

b. JOBCTLA

Ce. EOJ

d. INITDAT

3. (True/False) <The Segment table is not used by the Page Manager.

4. The Page Frame table is located at 1label ___ in the
Supervisor listing SCHM.

ae. PFT
b. PT
C. FFRT
d. PGFRT

Refer to the Contents for the location of the self-evaluation question
ansvers. |
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This topic will discuss the initialization of Page Manager Tables in
DOS/VS. 1Initialization occurs at IPL time and by Job Control when
loading a virtual progranm.

OBJECTIVE

Upon completion of this topic, the student, using the available
documentation, should be able to:

1. Determine if IPL has initialized the Page Manager tables
correctly. -

2. Determine if Job Control has initialized the Page Manager tables
correctly.

3. Identify any given error in IPL or Job Control Initialization.

Highlights

° DAT is '0ff' during part of IPL.

) The Page Manager tables initially contain values from Supervisor
assembly.

° IPL initializes all PT entries above the Supervisor and sets
storage protect keys.

) The initialization routines are entered via SVC interrupts.

® SYSVIS is readied for use during IPL.

e i e e S o e S e e s

° If the PSW or Control Registers are incorrectly initialized,
check INITDAT routine.

° If the Page Table is incorrectly initialized, check INITPT
routine. ‘

° INITDAT routine initializes the B BOX.

Activity

IN: DOS/VS IPL and Job Control

UNDER: Introduction

READ: IPL and Job Control

IN: DOS/VS Base SCM 1

REVIEW: Page Manager Initialization Section
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SELF-EVALUATION QUESTIONS

1. After executinb the INITDAT routine all page table
entries above the End-of-Real Storage will contain

2. The INITDAT routine is called by .
3. The INITPT routine is called by .
4. The INITDAT and INITPT routines are part of _________ .

5. The INITPT Routine will set the F1V page table entries
t 0 . -

6. After INITPT the PFT entries for areas above the
Supervisor will contain in bytes 4 and 5.

Refer to the Contents for the location of the self-evaluation
question answers.
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PAGE_MANAGER_SERVICES

The page manager provides its services to system and user tasks. Its
primary function is to manage the real storage resource of the systen..
The concept and operation of the page manager for page faults,
TFIX/TFREE, PFIX/PFREE, and GETREAL/FREEREAL will be shown. The page
manager uses the page frame table, page table, FIXWTAB and PFIX table
to manage the real storage operation. The manipulation of these
tables and their contents will be discussed in some depth.

OBJECTIVE

Upon completion of this topic, the student, using the available
documen