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About This Book

JHE PURPOSE OF THIS BOOK

WHO THIS BOOK IS FOR

The purpose of this book is to guide the CICS system programmer
through the task of installing a CICS system.

This book is intended for the system programmer who is responsible
for setting up a CICS system. The system programmer may also have
wider responsibilities, such as the installation of VSE, VTAM,
and other programs that will run with CICS.

The system programmer will need to refer to other CICS books such
as the CICS/VYS Resource Definition Guide to find the required CICS
resource definition macro instructions for use when creating a
particular CICS system.

This book assumes that the system programmer has a working
familiarity with VSE job control language.

THE SCOPE AND ORGANIZATION OF THIS BOOK

This book covers two major topics: installation and operations.
The installation process will generally be carried out only once
in creating your system, whereas the operations process may be
repeated from time to time during the day-to-day running of your
system.

1. Installation is described in Parts 1 and 2.
2. Operations are described in Parts 3, 4, and 5.

The contents of each part are as follows:

. Part 1. "Installing CICS" describes the installation process,
from receipt of the distribution tape to the installation of
an initial CICS system.

. Part 2. "Extending Your CICS System" describes how to extend
a CICS system. This may be either a system that you have just
created with the help of Part 1 of this book, or a system that
existed earlier.

A sample application package is supplied with CICS Version 1
Release 6, and Part 2 explains how to install this package and
use 1t to check that your system is running satisfactorily.

Part 2 also gives information on installing some additional
CICS functions and associated programs:

Adding DL/1I

Using the VSE shared virtual area

Adding CICS monitoring support

Installing resource definition online (RD0O).

For detailed information on intercommunication, see the
CICS/VS Intercommunication Facilities Guide.

° Part 3. ™Installing Control Tables and Application Programs®™
explains how to modify, assemble, link-edit, and install CICS
tables, map sets, and application programs. Part 3 also
desgribes which libraries and job control statements you will
need. :
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. Part 4. "Setting Up CICS Data Sets™ describes the various
CICS data sets and the jobs necessary to define, initialize,
use, and subsequently process them.

° Part 5. "Running the CICS System™ describes how to start up,
run, and shut down the CICS system. It provides a tvpical
startup job stream, and shows the messages that you can expect
at the system console during startup. It also shows how to
enter startup override parameters, what vou must do while
CICS is running, and what to do if there is a system failure.

. Part 6. "Migrating and Applying Service to the CICS System™
describes how to migrate from CICS Version 1 Release 5 to CICS
Version 1 Release 6. Part 6 also describes what is meant by
service, and how to apply it.

U Appendixes

- Appendix A. Contents of the distribution libraries
- Appendix B. CICS modules eligible for the SVA

- Appendix C. Pregenerated modules

- Appendix D. Sample tables and table entries

- Appendix E. Aids and sample application programs
- Appendix F. Sample job streams.

OTHER CICS PUBLICATIONS

iv

This publication is one of a library of CICS publications
providing information on all aspects of CICS. It replaces Part 1
and the appendixes of the CICS/VS System Programmer's Guide
(DOS/7VS). (Part 2 of the CICS/VS System Programmer's Guide
(DOS/VS)ais replaced by the CICS/VS Performance Guide,
5C33-0134.)

The publications that deal with the design, installation,
generation, and performance of a CICS system are:

1. CICS/VS System/Application Design Guide, 5C33-0068: provides |
information to help the system design team decide which CICS
facilities will best suit the needs of their organization.

2. CICS/VS Customization Guide, SC33-0131: gives details of the
. - macro instructions that you need when generating the required
CICS management programs. Read it in conjunction with the
more general guidance given in this book.

3. CICS/VS Resource Definition Guide, 5C33-0149: gives details
of the macro instructions that you need when generating the
required CICS control tables. Read it in conjunction with the
more general guidance given in this book.

4. CICS/VS Application Programmer's Reference Manual (Command
Level), SC33-0077: 1is for Assembler, COBOL and PL/I
application programmers. It contains both introductory and
reference material and assumes a knowledge of the General
gnformgtion manual and of whichever programming language will

e used.

5. CICS/VS Application Programmer's Reference Manual (RPG II),
5C33-0085: 1s similar to the CICS/VS Application
Programmer's Reference Manual (Command Level), but is issued
as a separate publication because the command format for
RPGII is very different from that of PL/I, COBOL, and
assembler languages.

6. CICS/VS Application Programmer's Reference Manual (Macro
Level), S5C33-0079: 1is for application programmers who are
maintaining programs written to the CICS macro-level
interface in assembler, COBOL, or PL/I. It is also intended
for system programmers who are writing user extensions to
CICS in assembler.
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7. CICS5/VS Recovery and Restart Guide, SC33-0135: provides
infgrmation on the recovery and restart aspects of a CICS
system.

8. CLICS/VS Intercommunication Facilities Guide, SC33-0133. You
will need this book if the CICS system will be using
zaéegsystem comnunication (ISC) or multiregion operation

0).

9. CICS/VS Performance Guide, S5C33-0134: describes how to
adjust the optimization parameters to obtain the required
performance from your CICS system.

The CICS/DOS/VYS Program Directory, supplied with the distribution
tape, contains the latest information on installing CICS. Use it
in conjunction with this book. MWhere differences occur, regard
the CICS/D0S/VS Program Directory as the latest level of
information. It may contain information that is not in this book.

When running CICS, vou will also need:

1. CICS/VS Operator's Guide, $5C33-0160: tells terminal
operators how to initiate CICS transactions, control various
parts of the CICS system, switch messages, collect
statistics, retrieve terminal error information, and use the
processor console as a CICS terminal.

2. CICS/VS Messages and Codes, 5C33-0156: contains all CICS
messages, and is for use by the terminal operator, system
programmer, and application programmer.

Publications on some other IBM products are listed in the
Bibliography at the end of this book.

The formal title of the IBM program product described in this book
is "Customer Information Control System/Disk Operating System/
Virtual Storage.™ For brevity, this program is called simply
"CICS" throughout most of this book, although the formal
abbreviation "CICS/D0OS/VS" or "CICS/VS" is retained when quoting
the titles of other CICS publications. Where it is necessary to
refer to a particular release of CICS, CICS/D0OS/VS Version 1
Release 6 is abbreviated to CICS 1.6, and CICS/D0OS/VS Version 1
Release 5 to CICS 1.5.

Similarly, the name of the Virtual Storage Extended/Advanced
Functions program product is abbreviated to VSE/AF or VSE.

In this book, the term VTAM refers to ACF/VTAM and ACF/VTAME. The
term BTAM refers to BTAM-ES.

In the programming examples throughout this book, the dollar
symbol ($) is used as a national currency symbol. In countries
where the dollar is not the national currency, the local currency
symbol should be used.

gheae is a glossary of terms and abbreviations at the back of this
ook.
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Introduction

The IBM Customer Information Control System/Virtual Storage
(CICS/VYS) is a general purpose data-base/data-communication
system. The term data-base/data-communication (DB/DC) is
descriptive of the tvpe of processing carried out by online
systems as opposed to batch-processing systems. Generally,
online systems involve the transmission of information from a
remotely located terminal to a computer, the use of that
information to access data maintained by the computer (referred
to as a data base), and the transmission of processed information
back to the terminal.

Operating System
(VSE/Advanced Functions)

CICS
13333333333333333333133333333113333%.

Data Access »* * System * * Telecommunications
Method * ¥ Management ¥ * Access MithOST
(VSAM, ISAM, |Gee—p¥ File ¥ Component ¥Terminal *qu»| (BTAM-ES, ACF/VTAM,
or DAM) % 3636 3 3 3 36 36 3 X 6 26 3 X % ¥ ¥ or ACF/VTAM-E)
¥ Control ¥ System ¥ Control x

X ¥ Services * * A
¥Component*¥ Component XComponent
* 1 3.3.3.3.3.2.3.3.3.2.3.2.3.3. *
DB Support |« * System * ¥ Terminals Terminals
DL/I DOS/VS ¥ ¥ Monitoring ¥ #*
* ¥ Component *
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* Application ¥ Basic X
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* Component ¥ Support ¥ Other CICS
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Storage networks

User Application Programs
(written in Assembler,
COBOL, PL/I, or RPG II)

Figure 1. CICS and its Software Environment: the area outlined by asterisks
represents CICS.
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Chapter 1.1. What is Installation?

This book is about the installation of a CICS system. i
At its simplest, installation means mounting the distribution . PART

tape onto a tape drive and copying the information into libraries
in your VSE system. This is a straightforward process that may
take, for example, as little as 3 minutes 42 seconds of machine
time on an IBM 4331 Processor. At the end of this process:

J You will have copied a core image library, a relocatable
library, and a source statement library

e  You will have merged the history file on the distribution tape
into your system history file.

In short, you will have installed CICS, as it is supplied.

0f course, in order to use the CICS system to do productive work,
you wWill need to do some other things. CICS provides a framework
of management modules that is common to all CICS systems. But you
must provide the application programs or app11catlon packages
that will perform the processing that is unique to your
requirements. You will need to:

. Install these application programs or packages into the VSE
system.

. Define them to the CICS system with the aid of CICS control
tables.

° Define other resources to CICS — for example, the precase
configuration of terminals that is to be used when running the
application programs.

. Define CICS data sets and user files that will enable the
application programs to carry out their tasks.

All these activities must be completed in order to construct a
total CICS system, suited to your own production environment.

The word "installation™ is, therefore, often used for all the
activities necessary to construct a working system. But these
activities are not necessarily all carried out at the same time.
You may wish to modify your system from time to time or to extend
‘it by installing new application packages. You may wish to add
new terminals to the system, or make it possible for CICS to
communicate with other CICS systems. You will then have to
redefine the control tables or re-create data sets or rebuild the
job stream used to run the CICS system.

In this book, all these activities, which may be performed
repeatedly during the life of a CICS system, are called CICS
operations. In this way, the book distinguishes between
installation, which is performed only once, and operations, which
are the recurrent tasks necessary to ensure that a CICS system
continues to satisfy the changing demands of its users.

The installation tasks — as described above —vare described in
Part 1 and in Chapters 2.5 through 2.10 of this book. The
operations tasks are described in Parts 3, 4, and 5.

The distribution tape contains a set of sample application
programs, together nith appropriate tables that can be used to
test them. For those users uho are new to the installation of a
total CICS system, the first few chapters of Part 2 have been
written to provide a tutorial, step-by-step description of the
procedures involved, using the sample application programs for
illustration. The discussion, however, frequently goes further
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and aims to explain concepts not reflected in the samples. A user
who has worked through Chapters 2.1, 2.2, 2.3, and 2.4 should be
able not only to install a simple working system, but also to
understand some of the underlying processes.

Some experienced users may choose to skip the tutorial chapters
and turn to the reference material in the later chapters in Part 2
and in Parts 3, 4, and 5.

THE DISTRIBUTION TAPE (BASIC TAPE)

THE OPTIONAL TAPE

CICS is supplied on a single distribution tape known as the basic
tape. Its contents are listed in Appendix A.

The basic tape contains all the material normally required to
install and run a CICS system. The great majority of CICS modules
are supplied only in pregenerated form, relieving users of the
need to carry out system generation. A small number of CICS
modules are also supplied in source form, so that users can, if
necessary, generate them to suit their own requirements. For many
users, this will be unnecessary, because the modules will meet the
users' requirements.in their standard, pregenerated form.

The basic tape thus contains:

. The core image library, containing the pregenerated modules
and the sample application programs and maps

. The source statement library, containing the source code of
those modules for which system generation is permitted in
this release, as well as the macros used for building CICS
control tables and for compiling CICS application programs

. The relocatable library, containing elements such as VSE
logic modules, modules required when link-editing application
programs, or jitems that are required if it is found necessary
to generate alternative versions of modules in the core image
library

. The MSHP history file, containing information about the CICS
product.

In addition to the basic tape, it is possible to order separately
the optional tape. The optional tape contains the source code for
those CICS modules that are distributed only in the pregenerated
form on the basic tape. The means to generate these modules is
not supplied, and the tape is not required for product
installation or operation. No service is applied to the contents
of the optional tape, nor to any modules that may have been
assembled from it. Most users will not need the optional tape.

THE_INSTALLATION PROCESS

You copy the contents of the CICS distribution tape to your direct
access storage device (DASD) using the Maintain System History
Program (MSHP), which is an integral part of VSE. This procedure
is commonly known as restoring the libraries on the tape.

During this MSHP installation job, the libraries on the
distribution tape are copied to spaces you have defined on your
DASD. The information in the history file on the distribution
tape is merged into your system history file; it will subsequently
be used during the servicing of CICS.
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Chapter 1.2. What is Needed to Install and Run a CICS System

PROGRAM DIRECTORY

Read the CICS/D0OS/VS Program Directory first, before starting the
installation process. The program directory is a source of
additional or updated information about the installation process.
The program directory should be used together with this manual
but, where differences occur, the program directory will contain
the latest level of information.

Consult the program directory for the release level of other
program products against which CICS was assembled.

If you are an existing CICS user, you should also read at least
"Chapter 6.1. Migrating to CICS 1.6™ before you install CICS 1.6.

SERVICE REQUIRED

You should call your IBM program support representative to
confirm that no other PTFs or APAR fixes are required — either to
your system before CICS is installed — or to CICS before you can
use it. Make sure that, if a fix is available, you install it
only if it might affect your particular hardware or software.

DISTRIBUTION MATERIYAL

The basic machine-readable material for CICS/DOS/VS is
distributed on a single 9-track magnetic tape of either 1600 or
6250 bits per inch (bpi). The optional machine-readable material
is also available at either 1600 bpi or 6250 bpi. The recording
mode for all tapes is EBCDIC.

The basic and optional tapes are ordered separately.

The basic distribution tape supplied will contain CICS service up
to the level currently available.

The optional tape, if ordered, will contain NO service, and the
source members on the tape will not be serviced.

Both the basic and optional tapes have been created using the VSE
BACKUP utility program to dump complete libraries from disk to
tape. All libraries are private libraries.

The contents of the basic tape must be restored (that is, copied
from tape to disk) using the MSHP installation program (as
described in the next chapter).

The libraries on the optional tape can be restored using the VSE
RESTORE utility program. The LIST function of that program can be
used to list all libraries on the optional tape, including file
name, file identifier, and library sizes for a specific direct
access storage device (DASD) tvpe.

HARDWARE REQUIREMENTS

CICS/D0S/VS runs in a virtual storage environment on any IBM
System/370, 303x series, 308x series, or 43xx series system
configuration that supports the VSE operating system. Each
system must have sufficient real storage to satisfy the combined
requirements of CICS, the host operating system, appropriate
access methods, batch requirements, and application programs that
you may require.

Chapter 1.2. What is Needed to Install and Run a CICS System 7



The configuration must include sufficient 170 devices to support
the requirements for system output, system residence, and system
data sets. Sufficient direct-access storage must be available to
satisfy your information storage requirements, and may consist of
any direct-access facility supported by the system configuration
and the programming system. See also the documentation for the
host operating system for details of any features and engineering
change levels that are required.

For a list of the terminals that can be used with CICS, see the
CICS/VS General Information manual, GC33-0155.

To use the sample application programs supplied as part of the
distribution material, you will need an IBM 3277 Display Station
or a compatible terminal device.

Distribution and maintenance of CICS requires one 9-track tape
drive.

DISK STORAGE SPACE FOR INSTALLATION

8

The information contained here refers to the CICS distribution
tape at initial shipment. The distribution tape is periodically
refreshed with the currently available service and so the
libraries on the tape you have may have changed in size. The
CICS/D0S/VS Program Directory contains information about the
space requirements required for the libraries on the distribution
tape received with that directory.

The basic distribution tapes contain a core image library, a
relocatable library, and a source library. You have to specify
your own data set identifiers for these libraries when they are
copied to disk. For convenience, these libraries are referred to
as CICS160.CIL, CICS160.RELO, and CICS160.SOURCE throughout this
book, but these identifiers can be replaced by identifiers of your
own choice. Similarly, this book refers to your own private core
image library as USER.PRIVATE.CIL.

The size of the CICS data in the distributed libraries is
approximately 27 million bytes.

Library No. of No. of

Library Blocks Directory Entries
CICS160.CIL 2903 357
CICS160.RELO 4313 281
CICS160.S0URCE 124245 907

Figure 2. CICS Library Sizes (At Initial Shipment)
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The amount of direct-access storage you will need to install the
libraries depends on the DASD type. Figure 3 shows the space
needed for the libraries of CICS 1.6 as defined for all IBM
direct-access storage devices supported as library residence
volumes. The figures in brackets refer to the space to be reserved
for directory entries, out of the total allocation.

Library 3330 3340 3350 3310/3370
Cyls Cylsx Cylsx Blocks
CICS160.CIL 16(3) 39(4) 8(3) 6387(33)
CICS160.RELO 10(2) 25(2) 5(2) 3142(15)
CICS160.S0URCE 164(4) 439(5) 86(3) 43187(41)
Total 190 503 97 52716

Figure 3. CICS Space Requirements

Note: Entries marked with an asterisk have been calculated using
the formulas in "Chapter 4. Storage Requirements" of the
VSE/Advanced Functions System Generation manual. All sizes are
approximate and include a 10X margin for servicing requirements.
You should check the figures given above with the CICS/D0OS/VS
Program Directory — if there are any differences, use the
CICS/DOS/VS Program Directory figures.

You should keep CICS in its own libraries and catalog your own
library members in other private user libraries.

SOFTWARE REQUIREMENTS

OPERATING SYSTEM
CICS/D0S/VS Version 1 Release 6 operates under IBM System/370
VSE/AF Version 1 Release 3. No specific supervisor options are
required for CICS.

DATA ACCESS METHODS
CICS can use Virtual Storage Access Method (VSAM), Indexed
Sequential Access Method (ISAM), or Direct Access Method (DAM) to
support user files and some CICS data sets.

VSAM
This release of CICS assumes that you have VS5AM on your system. In

addition, VS5AM Access Method Services (AMS) are required for
generating various CICS data sets and files.
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ISAM

DAM

For users who have ISAM files, CIC5/D0S/VS requires a special
version of the ISAM logic module to provide support for in-line
WAITs and the browse functions. The logic module required by
CICS/D0S/VS for access to an ISAM file can be provided in either
of two ways:

. By a separate assembly of the DFHISMOD macro instruction,
following which the module is cataloged in the relocatable
library, and then link-edited automatically with the CICS
file control table when required.

. By assembling DFHISMOD in-line within the file control table,
using the DFHFCT TYPE=LOGICMOD macro instruction.

A file control table may require up to four logic modules
providing support (or specifically without support) for
rotational position sensing (RPS), and the "prime data in main
storage™ option of ISAM record addition (CORDATA=YES option) — a
total of four combinations of functional support. In general,
even if the DFHFCT TYPE=LOGICMOD macro instruction is used, it is
usually necessary to link-edit at least one additional logic
module from the relocatable library. MNOTEs in the assembly
listing for the file control table provide guidance on the
generation of these additional logic modules. See the
description of the file control table in the CICS/VS Resource
Definition Guide for more details.

Four preassembled ISAM logic modules, with all options included,
are provided in the relocatable library supplied on the CICS
distribution tape (see "Relocatable Library™ on page 333).

CICS supports DAM as a file access method. CICS 1.6 does not
provide a pregenerated DFHSDAM module, because the access method
module is now provided by VSE and is loaded into the VSE shared
virtual area (SVA) at OPEN time.

TELECOMMUNICATION ACCESS METHODS

VTAM

10

Terminals can be attached to CICS by means of Virtual
Telecommunications Access Method (ACF/VTAM or ACF/VTAM-E) or
Basic Telecommunications Access Method (BTAM-ES).

Special considerations apply to CICS terminal control for the
following reasons:

. The use of ACF/VTAM requires complementary definitions in
CICS and VTAM.

. Some users who do Not have ACF/VTAM installed in their system
may have assembly errors if attempts are made to apply service
to CICS-supplied modules containing VTAM macros.

The suffixable terminal control modules are listed in
Appendix C. Because these modules include VTAM macros,
servicing of the pregenerated system presumes that you have
ACF/VTAM installed.

Note: The pregenerated system also includes the nonsuffixable
modules DFHZCA, DFHZCC, DFHZCW, and DFHZCY, which all provide
VTAM terminal support only. Servicing of these modules also
presumes that you have ACF/VTAM installed.

CICS can communicate with different releases of VTAM. It can
determine which level you are using, and hence what level of
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function is available. This means that you can upgrade CICS and
VTAM at different times. Use of the release level indicator
facility in ACF/VTAM Version 2 Release 1 enables CICS to
determine, at execution time, whether certain facilities are
available in VTAM, and modify the execution to take the necessary
actions.

The pregenerated modules in CICS have been assembled against
ACF/VTAM Version 2 Release 1. These pregenerated modules can be
used with any release of ACF/VTAM from Version 1 upwards.

When service is applied (see "Chapter 6.2. Applying Service to
CICS"™ on page 327), CICS modules may need to be assembled against
the installation libraries. This will cause some modules to be
assembled with the lower level of function suitable for the VTAM
release you have installed. If and when you upgrade to a later
VTAM release, the executing system will give information about
the modules that can be reassembled to obtain enhanced function.

You can assemble CICS for one version of VTAM, assemble its
terminal control table for another version, and execute the whole
system with either. CICS recognizes, at execution time, any
mismatches in level, and selects a valid subset of function. This
means, for example, that you can now develop and assemble all
terminal control tables at a central location, on a system that
contains the latest levels of program products. You can then ship
the tables to remote nodes, which can use them unchanged.

Intersystem communication facilities through ACF/VTAM, other than
for communication within the same processor, require the
installation of the multisystem networking facility of ACF/VTAM.
To be able to use the extended LU6 (LU6.2) for intersystem
communication (ISC), you must install ACF/VTAM Version 2 Release
1. The CICS5/VS Intercommunication Facilities Guide describes the
ACF/VTAM options that are required when communicating with other
CICS systems or with IMS/VS.

BTAM

If BTAM is used, a BTAM logic module (BTMOD) is required by the
CICS system. It is link-edited automatically to the terminal
control table if a BTAM line group or control unit is specified.
This module must be cataloged in a relocatable library.

Seven different BTMODs are supplied on the distribution tape, and
the source of these modules is included in the distribution source
library. See Appendix A for a description of these modules. If
yvou apply service to BTMOD, you should reassemble the BTMOD that
you are using and re-link-edit the terminal control table that you
are using.

DATA LANGUAGE/I (DL/X)
To use the optional CICS5/D0S/VS interface to Data Language/lI
(DL/1), you must previously install the DL/I DOS/VS (5746-XX1)
program product.
The pregenerated modules in CICS 1.6 were assembled against DL/I

D0OS/VS Version 1 Release 6. If you require a different level of
DL/I, see "Chapter 2.7. Adding DL/I Support™ on page 125.
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COMPILERS

Depending on the language to be used for application programs, you
Will need one or more of the following compilers:

Full ANS COBOL Version 3 Compiler, 5736-CB2, and Full ANS
COBOL Library, 5736-LM2 (see Note 1)

- CICS does not support application programs using the
optimizing option of 5736-CB2.

DOS/VS COBOL Compiler and Library, 5746-CBl1l, or Library only,
5746-1LM% (see Note 1)

- CICS supports application programs compiled using the
optimizing option of 5746-CB1l, provided that the
application programs include a new compiler control
statement at appropriate places within the source code.

ANS COBOL Subset, 5736-CBl (see Note 1)

Full ANS COBOL Version 2, 360N-CB-482 (see Note 1)

DOS PL/I Optimizing Compiler and Libraries, 5736-PL3 (see
Note 2) or

- DOS PL/I Optimizing Compiler, 5736-PL1 (see Note 2)
- DOS PL/I Resident Library, 5736-LM4 (see Note 2)
- DOS PL/I Transient Library, 5736-LM5 (see Note 2)

DOS/VS RPG II Compiler, 5746-RG1

Notes:

1.

2.

ANS COBOL Version 3 or DOS/VS COBOL must be installed to use
the command-level interface within COBOL programs.

DOS PL/1 Version 1 Release 5.1 or later must be installed to
use the command-level interface within PL/I programs.

You must ensure that the DFHSAP module, provided by PL/I, is
available when running CICS with PL/I. In addition, DFHPL1I
must be available when link-editing command-level application
programs written in PL/I. Versions of these modules are no
longer provided by CICS.

OTHER SOFTHARE COMPONENTS

Appendix C in the CICS5/VS General Information manual, GC33-0155,
contains @ list of other software products that you may wish to
run with CICS.

RUNNING UNDER VM

12

CICS operates in a VM/7370 system under control of VSE, subject to
the following considerations:

1.

CICS operating in a virtual machine has the same requirements
as CICS operating in a real machine. Other software
components (for example, access methods, compilers, and the
release of VSE under which CICS runs) must be valid for that
release of CICS.

The minimum hardware requirements of CICS operating in a
virtual machine are the same as those for CICS running in a
real machine and should be considered as additional to the
minimum requirements for VM/7370 itself and any other virtual
machines within the VM/7370 environment.
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PUBLICATIONS

CICS PUBLICATIONS

VSE PUBLICATIONS

OTHER PUBLICATIONS

If you are new to CICS, you should read most of this book. Start
with Chapter 1.1, which will give you an overview of the
installation process. If you are an existing CICS user, you
should at least read "Chapter 6.1. Migrating to CICS 1.6" on page
323 before you install CICS 1.6.

The other CICS publications, and their relationship to this book,
are described in "About this Book™ on page iii.

You may need some of these VSE publications while you install
CICS:

° VSE/Advanced Functions System Control Statements, SC33-6095

L VSE/Advanced Functions Maintain System History Progqram User's
Guide, SC33-6072

. VSEZ/Advanced Functions Messages, SC33-6098

. VSE/Advanced Functions Operating Procedures, 5C33-6097.

Publications describing some other products are listed in the
Bibliography at the back of this book.
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Chapter 1.3. Installing the CICS Distribution Tape

FORMAT OF THE DISTRIBUTION TAPE

The distribution tape is available at either 1600 bpi or 6250 bpi.
In both cases, the tape contains seven files:

1. Dummy file

2. Dummy file

3. Basic library file

a. Basic core image library

b. Basic relocatable library

c. Basic source statement library
Dummy file

. MSHP history file

Dummy file

~N o

. Dummy file

JHE MSHP HISTORY FILE

The CICS distribution libraries are installed under control of
the Maintain System History Program (MSHP), which is an integral
part of VSE. MSHP is the means used to install not only CICS but
also the VSE system itself and other components and features such
as V5AM, VTAM, and so on.

MSHP is also designed to assist in the application of IBM-supplied
software corrections, and to maintain records of changes made to
the system; MSHP automates certain checking requirements (see
"Chapter 6.2. Applying Service to CICS" on page 327).

MSHP records installation and service activities in an MSHP
system history file in order to reflect the current status of your
operational system. MSHP can subsequently use the history file to
compare an operational system's history with IBM-supplied
information on requirements for installing additional programming
supporz or applying corrections to the installed programming
support.

You will already have a system history file in existence for your
operational system. During the CICS installation program, the
MSHP history file on the distribution tape is merged with this
system history file to create an updated system history file.
However, MSHP can keep information about only one release of a
program product in your system history file. If you have CICS 1.5
installed and you install CICS 1.6, the service history of CICS
1.5 will be overwritten by the new CICS release and no maintenance
can then be applied to CICS 1.5.

If you wish to maintain both CICS 1.5 and CICS 1.6 simultaneously,
you will have to create a separate system history file for the
CICS 1.6 system (see below under "Existing CICS Users Only"™ on
page 16).

Chapter 1.3. Installing the CICS Distribution Tape 15



SPACE PLANNING

You must decide where to allocate space for the CICS libraries.
The amount of space required has been given in Figure 3 in Chapter
1.2. You must first identify, on the DASD volume (or volumes)
that is to hold the libraries, suitable areas of free space. In
order to do so, you must list the volume table of contents (VTOC)
of the DASD. As an example, the following job can be used to list
tthcontents of the DASD volume 111111, and to send the listing to
SYSLST:

/7 JOB LVTOC LIST VOLUME TABLE OF CONTENTS
7/ ASSGN SYS004,DISK,TEMP,VOL=111111,SHR
/7 ASSGN SYS005,SYSLST

/g EXEC LVTOC

/

Figure 4., Listing the Contents of a DASD Volume

The DASD space you identify is used in the MSHP installation job
described later in this chapter.

INSTALLATION JOB STREAM

EXISTING CICS USERS ONLY

If you have an existing CICS 1.5 system installed, and vou wish to
keep this system operational while you install and test out the
CICS 1.6 system, you will have to create a new system history
file, to hold information relating to CICS 1.6 alone. At a later
stage, when you are ready to move to exclusive use of the CICS 1.6
system, you will merge the information in the CICS 1.6 system
history file with the system history file of your operational
system.

The steps required are as follows:
1. Create a new, empty system history file.

2. Using this new system history file, install CICS 1.6 as
described later in this chapter.

3. Use this new system history file when applying service to CICS
1.6 but, for all other maintenance, use your old system
history file.

4. Test CICS 1.6 and establish a new production CICS system.

5. When vou no longer require CICS 1.5, merge your new history
file information into your old system history file.

6. Delete the history file with only CICS 1.6 information in it.
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creating a Nenw (Empty) System History File

The suggested amount of space required for the system history file
on various device types is as follows:

Device Type Size

3330 38 tracks

3340 96 tracks

3350 30 tracks

331073370 900 blocks

You should now run the MSHP job that creates the new system
history file. Be careful that vou do not overwrite your existing
history file. The following job is an example of the required job
control statements:

7 %
7&

7/ JOB CREATE NEW SYSTEM HISTORY FILE

/7 ASSGN SYS019,DISK,TEMP,VOL=111111,SHR
7/ EXEC MSHP
CREATE HIST SYS
DEFINE HIST SYS EXTENT=numl:num2 UNIT=SYS019 ID='cicsl60.sys.history'

NEH CICS USERS

ALL USERS

In the above job, the new system history file has been created on
volume 111111 with file identifier cicsl60.sys.history. The
value of numl is the starting address (relative to zero) of the
file, num2 is the size of the file, both numbers being expressed
in terms of tracks or blocks, depending on DASD type.

If you are a new user of CICS and vou do not have any other CICS
system installed on your VSE system, you will need to refer to the
MSHP system history file that already exists as part of your VSE
system. This system history file may be defined in your standard
labels; if not, check your installation for its name and location.
You must include the file identifier and the extent information of
the system history file in the job stream to install CICS.

The installation job below defines an auxiliary history file in
addition to the system history file (you do not have to run a job
to create the auxiliary history file explicitly). The auxiliary
history file is needed during the installation process only. The
contents of the history file on the distribution tape are copied
to the auxiliary history file, and any prerequisite checking is
done at this stage before the contents are merged into the system
history file.

You need to specify the size of the auxiliary history file to be
the same as that of the system history file.

The three CICS libraries (core image library, relocatable

library, and source statement library) are installed onto DASD
defined as logical units SYS007, SYS008, and SYS009 respectively.
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Before vou install any program product, you should create a backup
copy of your system, including the system history file.

Figure 5 shows the installation job stream. Read the notes
carefully and then modify the job stream to suit your system.

/7 JOB INSTALL COMPONENT FROM TA

7/ ASSGN SYS019,DISK,TEMP,VOL=11

PE

11 SHR CICS system history file
/77 ASSGN SYS002,DISK,TEMP,VOL=1111

11

11

11

1,

1,SHR  Auxiliary history file L
77 ASSGN SYS006,cuu
/7 ASSGN SYS007,DISK,TEMP,VOL=111111,
77 ASSGN SYS008,DISK,TEMP,VOL=11
/7 ASSGN SYS009,DISK,TEMP,VOL=11
/7 MTC REW,SYS006

/7 OPTION CATAL
/77 EXEC MSHP

INSTALL COMPONENT FROMTAPE ATTACH n

DEFINE CLIB PRIVATE EXTENT=numl:num2 DIRECTORY=num3 ID='cicsl60.cil"'
DEFINE RLIB PRIVATE EXTENT=numl:num2 DIRECTORY=num3 -
ID='cicslé0.relo’
DEFINE SLIB PRIVATE EXTENT=numl:num2 DIRECTORY=num3 ID='cicsl60.source"'
DEFINE HIST AUX EXTENT=numl:num?2 UNIT=S5YS5002 ID='cicsl60.aux.history’'
DEFINE HIST SYS EXTENT=numl:num2 UNIT=SYS019 ID='cicsl60.sys.history’ ,
7 %
/77 MTC RUN,S5YS006
/&

Distribution tape
SHR Private core image library
1,SHR Private relocatable library

1
1
1
1
11,SHR Private source statement library

Figure 5. Installing into New Libraries
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Notes:

-~

#Bu

If you are an existing CICS user and you have created an empty
history file, use that new history file in this job. Otherwise
use your system history file.

In this sample installation job stream, all the CICS
libraries are installed onto the same pack; this pack also
contains enough space for the auxiliary history file. Each
library and the auxiliary history file could be on different
packs, however. Replace the volume identifiers in this
example with your own names. If you do not have unique volume
identifiers, you will have to change all assign statements
to:

7/ ASSGN SYS00x,cuu
where cuu is the address of the DASD.

cuu is the address of the tape drive where the distribution
tape is to be mounted.

The ATTACH parameter will install the distribution libraries
into new libraries on your DASD. If libraries already exist
on your DASD in the space allocated in the DEFINE statements
for the new CICS libraries, you will get message

4444D OVERLAP ON UNEXPIRED FILE

and you must reply DELETE to overuwrite the existing
libraries. If you did not expect to receive this message,
check your space calculations.

numl is the starting address for the library or history file.
For CKD devices, it specifies the track number and should be
the start of a cylinder. For FBA devices, it must be the
first FBA block of the library or history file.

num2 is the size of the library or history file as expressed
in either tracks or FBA blocks (see Figure 3). For CKD
devices, this number must correspond to an integral number of
cylinders.

num3 is the number of tracks or FBA blocks to be allocated for
the library directory (see Figure 3).

ID="datasetname’ The data set names specified here are the
ones you wish to specify for the libraries on your DASD.
Change these to suit your naming conventions.

If any MSHP control statement extends beyond column 72, you
should split it before a keyword, using a dash (-) preceded
and followed by at least one blank as a continuation
character, and continue the statement on the next line.

If your system history file is defined in vour standard
labels, you may leave out this statement.

After you have modified the job stream, mount the distribution
tape and run the job.
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OUTPUT FROM THE SAMPLE INSTALLATION JOB STREAM

Figure 6 shows sample output from running the installation job

stream.

The job took 3 minutes 42 seconds to run on an IBM 4331

Processor with an IBM 3310 Direct Access Storage Device and IBM

3420 tapes.

77 JOB INSTALL COMPONENT FROM TAPE
// ASSGN SYS019,DISK,VOL=111111,SHR
1720I SYS019 HAS BEEN ASSIGNED TO
/7 ASSGN S5YS5002,DISK,VOL=111111,SHR
1T20I SYS002 HAS BEEN ASSIGNED TO
/7 ASSGN SYS006,181

// ASSGN S5YS007,DISK,VOL=111111,SHR
1T20I SYS007 HAS BEEN ASSIGNED TO X'241"
7/ ASSGN S5YS5008,DISK,V0L=111111,SHR

17201 SYS008 HAS BEEN ASSIGNED TO X'241°
// ASSGN 5Y5009,DISK,vOL=111111,SHR

1T20I SYS009 HAS BEEN ASSIGNED TO X'241°
/7 MTC REW,SYS006

/7 OPTION CATAL

7/ EXEC MSHP

X'241°
X'2641"

INSTALL COMPONENT FROMTAPE ATTACH
DEFINE
DEFINE

ID="CICS160.RELO"
DEFINE SLIB PRIVATE EXTENT=10600:43200 DIRECTORY 41 ID=
DEFINE HIST AUX EXTENT=53800:900 UNIT=SY5002 ID=

DEFINE
MO38I INSTALL IN PROGRESS
M060I RESTORE PROGRAM NOW INVOKED

ALLOC PC=0000006400(0000000033),
PR=0000003200(0000000015),
PS=0000043200¢0000000061)

CLIB PRIVATE EXTENT=1000:6400 DIRECTORY=33 ID=
RLIB PRIVATE EXTENT=7400:3200 DIRECTORY=15 -

HIST SYS EXTENT=100:900 UNIT=S5YS019 ID=

DATE 01/11/83,CLOCK 15725744

CICS system history file
Auxiliary history file

Distribution tape
Private core image library

Private relocatable library

Private source statement library

'CICS160.CIL"

'*CICS5160.SOURCE"
YCICS5160.AUX.HISTORY"
'*CICS160.5YS.HISTORY'

XX

COMPLETED

8R35I RESTORE OF PC LIBRARY IN PROGRESS

8R361 RESTORE HAS BEEN SUCCESSFUL

8R35I RESTORE OF PR LIBRARY IN PROGRESS

8R36I RESTORE HAS BEEN SUCCESSFUL

8R35I RESTORE OF PS LIBRARY IN PROGRESS

8R36I RESTORE HAS BEEN SUCCESSFUL

8R38I x%x RESTORE COMPLETE %xx%

M300I MERGING HISTORY INFORMATION FOR COMPONENT 5746XX300 COMPLETED
M308I MERGING HISTORY INFORMATION FOR FEATURE H38

M041I FUNCTION COMPLETED

/7 MTC RUN,SYS006
EOJ INSTALL

DATE 01/11/83,CLOCK 15/29/26,DURATION 00703742

Fi

20

gure 6.
Device

Sample Installation Jobstream Output Using an IBM 3310 Direct Access Storage
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WHAT TO DO IF THE INSTALLATION JOB FAILS

If the installation job fails, examine the output from the
installation job. Possible errors are:

1. Library extents not big enough.
Message:
. 8R35I RESTORE OF xx LIBRARY IN PROGRESS
followed by
. 8R40I LIBRARY IS FULL
and the job will cancel.

Action: Recalculate sizes (see Figure 2), modify the job in
Figure 5, and rerun the job.

2. Library extents overlapping.
Message: 4444D OVERLAP ON UNEXPIRED FILE

Action: Recalculate sizes (see Figure 2), modify the job in
Figure 5, and rerun the job.

If vou receive any other error messages, look them up in the
VSE/Advanced Functions Messages manual, 5C33-6098. Take the
appropriate action, and then rerun the installation job. If the
installation job fails again for the same reason, call your IBM
support representative.

AFTER THE INSTALLATION JOB

After the MSHP installation job has been completed, the contents
of the CICS basic libraries will have been copied from the
distribution tape to your DASD. You will have a CICS pregenerated
system containing management modules, sample control tables, and
sample application programs.

Whenever you run CICS or any jobs that require access to CICS
facilities, you will need to make reference to the location of the
CICS libraries by means of the DLBL and EXTENT job control
statements. The DLBL statement contains label information for a
file on DASD; the EXTENT statement defines the area occupied by
that file.

These labels can be included in the startup job itself, but more
commonly are written into the system standard subarea where they
will be accessible to all partitions, or into the partition
standard subarea only.

Standard labels should, in fact, be used for all CICS libraries
and files. The labels should be added to existing system or
partition standard label information. Standard labels are used
in all example jobs shown in the rest of this chapter.

It is possible to add standard label information to a running
system. The job to do this must run in the background partition
when system labels are being added, or in the relevant partition
when partition labels are being added.

The following job can be used to add standard label information
for the CICS libraries created by means of the MSHP installation
job described in the last chapter. You must ensure that the file
idgntifiers and the volume identifiers match those in the MSHP
job.
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/7 JOB LABELS

/7 OPTION STDLABEL=DEL (or /7 OPTION PARSTD=DEL)
Cl60PCL

Cl60PRL

Cl60PSL

/¥

/7 OPTION STDLABEL=ADD (or /7 OPTION PARSTD=ADD)
/7 DLBL C160PCL,'CICS160.CIL"

/7 EXTENT ,111111

/7 DLBL C160PRL,"CICS160.RELO"

7/ EXTENT ,111111

/7 DLBL C160PSL,'CICS160.SOURCE’

7/ EXTENT ,111111

Figure 7. Adding Standard Label Information

The label information is stored permanently into the system or
partition standard subarea without overwriting the information
that already exists in that subarea.

After you have added the standard label information, it is
available to the following job, which you can run to list the
members of the CICS libraries you have installed:

/7 JOB DSERV DISPLAY ALL CICS FILES
/7 LIBDEF CL,FROM=C160PCL
77 LIBDEF RL,FROM=C160PRL
/7 LIBDEF SL,FROM=C160PSL
/7 EXEC DSERV
DSPLYS CD,RD,SD
7/ %
/&

See the Appendixes at the back of this book for more details on
the pregenerated CICS system:

° Appendix A summarizes the contents of the distribution
libraries.

® Appendix B lists the CICS modules eligible for the SVA.

° Appendix C describes the pregenerated modules that can be
selected to specify a particular CICS system.

° Appendix D describes the sample tables.
° Appendix E describes the sample applications.

If you are an existing CICS user, you will already have vour own
tables and startup job streams, as well as applications. If you
wish to use these with CICS 1.6, read "Chapter 6.1. Migrating to
CICS 1.6," which describes the changes you must make to your
tables and job streams before starting up CICS 1.6.

If you are a new CICS user or an inexperienced user, read the next
chapter of this book, which explains how to start up a very simple
CICS system. Following on from that, Part 2 of this book
describes how to extend this initial CICS system and run the CICS
sample applications.
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Chapter 1.4. Initial CICS Startup

THE INITIAL CICS SYSTEM

CICS CONTROL TABLES

CICS consists of a set of control and service programs. The
distributed libraries contain at least one version of every CICS
program needed to run a CICS system. If you use these
pregenerated modules, you avoid most of the system generation
processes that would otherwise have to be carried out by yourself.

CICS gives you a wide choice of options of the facilities
provided. For example, if you do not use ISAM, CICS gives you the
opportunity not to include the CICS ISAM support, thus reducing
the size of the CICS system during execution.

CICS gives this ability to select the functions yvou require by
means of suffixable modules. Each CICS module name consists of the
following parts:

L Tha first three letters: DFH

. Three characters describing the function of the module, for
example: FCP (file control program)

. A 2-character suffix that distinguishes between different
versions of certain CICS modules, thereby allowing more than
one version of a module to exist. For example, DFHFCP5$
contains VSAM and ISAM support. DFHFCP3$ contains VSAM but no
ISAM support.

CICS is a table-driven system. Before CICS can be run, the
resources it controls for a particular run must be defined in CICS
control tables, which are prepared separately.

For example, user data sets are defined in the file control table,
and terminals are defined in the terminal control table. These are
suffixed like the CICS modules, allowing you to have more than one
table defined in the system, from which you can choose particular
tables for a particular startup. You might, for example, have one
FCT, DFHFCTDA, for the day shift and use a different one,
DFHFCTNT, for the night shift.

The list below gives the names of all CICS tables.

Table MName
Application load table DFHAL Txx
Destination control table DFHDCTxx
File control table DFHFCTxx
Journal control table DFHJCTxx
Monitor control table DFHMCTxx
Nucleus load table DFHNL Txx
Program control table DFHPCTxx
Program list table DFHPL Txx
Processing program table DFHPPTxx
System initialization table DFHSITxx
Sign-on table DFHSNT
System recovery table DFHSRTxx
Terminal control table DFHTCTxx
Terminal list table DFHTLTxx
Temporary storage table DFHTSTxx
Transaction list table DFHXLTxx
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Versions of certain of these control tables are provided as
samples in the pregenerated system (see Appendix D).

All these tables can be created in more than one version. Apart
from the sign-on table, the different versions are distinguished
by specifying a 2-character suffix when the tables are defined.
(The sign-on table cannot be generated with a suffix; if you have
more than one version, you must ensure that the one you are using
for the CICS run is named DFHSNT.)

The 2-character table suffix can be used in the system
initialization table (SIT) or as an override parameter during
system initialization to identify the version to be used for a
particular CICS run.

Certain CICS tables must be available before CICS can be run:

The system initialization table
The program control table

The processing program table
The terminal control table.

THE SYSTEM INITIALIZATION TABLE

The system initialization table defines which CICS tables,
modules and other system parameters are to be used for a
particular CICS system.

The distribution tape contains — in both source form and
pregenerated module form — a sample system initialization table
with the suffix 1$. A listing of the source of this table is also
included in Appendix D. (See the CICS5/VS Resource Definition
Guide for detailed information on each parameter in the sample
system initialization table.)

In this chapter, DFHSIT1$ will be used in the job to start up an
initial CICS system.

PROGRAM CONTROL TABLE AND PROCESSING PROGRAM TABLE

CICS is a transaction-processing system. To communicate with
CICS, vou enter transaction names. These transaction names must
have been defined in the program control table (PCT). The PCT
contains the information to be used by CICS for identifying and
initializing a transaction. Information includes the transaction
priority and the security key, as well as the name of the program
to which CICS must pass control.

The program name referenced by a transaction must also be defined
in the processing program table (PPT).

A sample PCT and PPT (DFHPCT1$ and DFHPPT1$) are supplied with the
distribution libraries (they are listed in Appendix D).

TERMINAL CONTROL TABLES

24

Pregenerated terminal control tables (TCTs) are supplied. One
(DFHTCT1$) has support for a system conscle and a card reader/line
printer terminal only. DFHTCT1$ will be used in this chapter.
Appendix D lists the other TCTs provided on the distribution tape.

"Chapter 2.3. Sample Application Package and CICS Tables,™ will

:xplain how to extend this initial TCT to include BTAM and VTAM
erminals.
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STARTING UP CICS

Using the tables provided, vou can now start up a CICS system. In
order to make this initial startup as easy as possible, we have
defined a CICS system without system data sets. This system will
have very little function, but it can be used to enter the CICS
CEMT transaction.
Figure 8 shows the job stream needed to start up the initial CICS
system.

/7 JOB CICS TO START UP AN INITIAL CICS SYSTEM

/7 LIBDEF CL,SEARCH=C160PCL (see note 1)

77 EXEC DFHSIP,SIZE=1200K,PARM='CONSOLE' (see notes 2 and 3)

/%

/&
Figure 8. Starting Up an Initial CICS System

Notes:

1.

You must define, by means of LIBDEF statements, the sequence
in which the libraries are to be searched for phases, modules,
and so on. Two library concatenation chains can be built for
each library type, one permanently for a partition and one
temporarily for the duration of the CICS job only. If you
have both a temporary and a permanent search chain, the
temporary chain is searched before the permanent chain.

Thus, to include the CICS core image library in the search
chain for the duration of the CICS job, you should include the
LIBDEF statement shown in the above startup job.

Sufficient virtual storage should be specified for the CICS
partition to allow all user applications, CICS programs, and
CICS tables to be resident in virtual storage. The CICS/VS
Performance Guide should be used to calculate a figure for
vour requirements. For this initial CICS system, a partition
size of 1500K should be specified using the ALLOC macro of
VSE, with a minimum ALLOCR value of 100K. These sizes are
more than sufficient to run a simple CICS system.

The SIZE parameter specified on the EXEC statement is the size
of that part of the virtual partition which will be directly
available to the program. The remainder of the partition may
be used as additional storage (GETVIS area) for other modules
or data required by the program in that partition. The system
always allocates a minimum partition GETVIS area of 48K bytes
but certain programs, for example VSAM, require more than the
minimum value.

A PARM option of "CONSOLE' is included here to enable system
initialization overrides to be entered at the system console.

The pregenerated system initialization table (DFHSIT1$) will
be used to start up an initial CICS system. In response to
the prompt to specify alternative override parameters, enter:
sit=1$,%end
If, however, you are using asynchronous operator
communication support, vou must also specify the reply
identifier, for example:
2 sit=1$,%end

where '2' is the reply identifier.
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RUNNING THE SAMPLE CICS JOB STREAM

Figure 9 shows the messages displayed at the system console while
the job to start up CICS is being run. The job is running in the F2
partition. When the CICS system initialization has been
completed (in the F2 partition in the present example), the final
initialization message is displayed and, at this point, CICS is
ready to be used for productive work.

F2 002 /7 JOB CICS
(see note 1)

DATE 03711/83,CLOCK 22749724

F2 002 77 EXEC DFHSIP,SIZE=1200K,PARM="CONSOLE" (see note 2)
F2 002 DFH1500 - CICS/DOS/VS VERSION 1.6, START-UP IS IN PROGRESS.

F2 002 DFH1500 - SPECIFY ALTERNATIVE PARAMETERS, IF ANY,
*¥F2 002 AND ENTER $END WHEN COMPLETED

2 sit=1%,%end (see note 3)
F2 002 SIT=1$,$END

F2 002 DFH1501 - DFHSIT1$ IS BEING LOADED

F2 002 DFH1500 - LOADING CICS NUCLEUS

F2 002 DFH1500 - CICS START-UP IS COLD

F2 002 DFH1500 - TRANSIENT DATA SETS ARE BEING OPENED

F2 002 DFH1500 - TERMINAL DATA SETS ARE BEING OPENED

F2 002 DFH1500 - SUBPOOL SIZE BEFORE LOADING RESIDENT PROGRAMS IS 820K
F2 002 DFH1500 - CPU-TERMINAL SUPPORT AVAILABLE (see note &)
F2 002 DFH1500 - STXIT MACROS ARE BEING ISSUED

F2 002 DFH1500 - PROCESSING RESIDENT PROGRAMS

F2 002 DFH1500 - SUBPOOL SIZE FOR THIS START-UP IS 746K

F2 002 DFH1500 - CONTROL IS BEING GIVEN TO CICS (see note 5)

Figure 9.

Sample Output on Starting Up an Initial CICS System

Notes:

1. The libraries required for this job are defined in the
partition standard subarea, and their search order is
specified in a LIBDEF statement.

2. The PARM='CONSOLE®' operand produces the prompt for system
initialization overrides.

3. Overrides, terminated by $end.
4. The supplied TCT provides support for the system console.

5. Final CICS message — you can now communicate with CICS.

STARTUP ERRORS

If any problems occur during CICS initialization, look up the
message in the CICS/VS Messages and Codes manual and take the
appropriate action before rerunning the startup job.

AN INITIAL CICS SYSTEM

In the F2 partition, you now have an initial CICS system, but with
very little function.

COMMUNICATING WITH CICS FROM THE SYSTEM CONSOLE
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At this stage you will wish to communicate with CICS. You can use
only the system console ("Chapter 2.3. Sample Application
Package and CICS Tables™ will explain how to use a full-screen
CICS terminal).
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As soon as CICS initialization has been completed and the message
DFH1500 - CONTROL IS BEING GIVEN TO CICS

has been received, you can communicate with CICS from the system
console. O0On the console, enter:

msg partition-id

In the example dialog below, CICS is running in the F2 partition,
so you enter:

msg f2

Figure 10 shows a typical dialog between the operator and the CICS
system.

CICS transactions can be entered from the console prefixed by the
appropriate reply identifier. In the example, the command:

2 cemt inquire terminal
was entered.

The CICS system is shut down by the CICS command CEMT PERFORM
SHUTDOWN at the system console.

F2 002
msg f2
XF2-002
2 cemt
F2-002
F2 002
F2 002
¥F2 002
2 cemt
F2-002
F2 002
F2 002
F2 002

DFH1500 - CONTROL IS BEING GIVEN TO CICS

inquire terminal

Ter(CNSL) Tra(CEMT) Pri( 000 ) Pag Ins Ati Tti
Ter(SAMA) PriC 032 ) Aut Ins Ati Tti
RESPONSE: NORMAL TIME: 22.50.34 DATE: 83.070

perform shutdown

DFH1701 - C.I.C.S. IS BEING TERMINATED
DFH1799 - TERMINATION OF CICS/VS IS COMPLETE

DATE 03/11/83,CLOCK 22/50/51,DURATION 00/01/27

Figure 10.

END OF INSTALLATION?

Communicating with CICS Using the System Console

You have now run an initial CICS system. Part 2 of this book will
help you extend this initial system by adding system and user data
sets, CICS control tables, and the sample CICS application
package.
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Part 2. Extending Your CICS System
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Chapter 2.1. Introduction

You have now completed the installation of the CICS system as
supplied on the distribution tape. You are able, as shown in the
last chapter, to start the system up, perform some very basic
operations, and shut it down again. You will now wish to extend
it (and possibly modify it) by installing your own application
programs. These application programs will have been written by
you, or supplied, to enable you to use the system to satisfy the
specific requirements of your installation.

The process of performing the various tasks required to complete
the installation of a working system is best illustrated by means
of an example. The CICS system, as supplied on the distribution
tape, contains some sample application programs; these will nouw
be used in this and the next two chapters to describe the
procedures involved. The style adopted will be tutorial; if you
are familiar with the topics discussed, vou should refer direct to
Parts 3, 4, and 5 of this book for the equivalent information in
reference form.

If you are an existing CICS 1.5 user, you will have your ouwn
versions of CICS control tables and startup job streams. You may
also have generated your own versions of CICS management modules.
See "Chapter 6.1. Migrating to CICS 1.6" for a description of the
cha:ges vou must be aware of before you run your own CICS 1.6
system.

CREATING A HORKING CICS SYSTEM

The installation of application programs into the VSE core image
libraries is not, by itself, sufficient to enable them to be run
as CICS application programs. You must also make them known to
the CICS system by defining them in a CICS control table (the
processing program table). By doing so, you define the programs
as CICS resources; the process of assembling and link-editing the
control table is known as resource definition.

An instance of the execution of an application program is known as
a transaction. Transactions are initiated by sending a
transaction identifier to a running CICS system. The transaction
identifier can be between 1 and % characters in length. CICS
associates this identifier with the corresponding application
program, initiates the transaction, and passes control to the
application program.

Transaction identifiers are a further instance of CICS resources.
You must define them to CICS in the program control table, each
entry in the table including both the transaction identifier and
the name of the corresponding application program.

A number of further CICS resources, such as user files and
terminals, must be defined to CICS in control tables. These are
described in more detail in "Chapter 2.3. Sample Application
Package and CICS Tables."

Apart from the control tables, you will need to define CICS data
sets. Some of these, like the auxiliary temporary storage data
set and the transient data intrapartition data set, are usually
required to satisfy requests made by application programs.
Others, such as the dump data set or the auxiliary trace data set,
are more commonly required to enable the CICS system or the
operator to perform certain operations. The CICS data sets are
described in "Chapter 2.2. System Data Sets.m

Finally, yvou will need to construct a job stream to run the CICS

system. In doing so, you will need to be aware of the function
provided by the various pregenerated modules on the distribution
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tape (listed in Appendix C). You will need to choose your own
versions (or the pregenerated versions) of the CICS control
tables for the CICS run. The various modules and tables are
identified by 2-character suffixes and these are defined to CICS
during CICS initialization as initialization parameters. In this
way, CICS is able to build up a running system with the precise
components you have specified at CICS startup time. The CICS
startup job stream is described in "Chapter 2.3. Sample
Application Package and CICS Tables."

All the jobs mentioned in the following three chapters are
supplied, in general form, in the single Z.DFHSPJCL book in the
source statement library. Appendix F lists this source book. It
is not intended that this source book should be run as a single
job stream. You should punch out this source book and edit
individual jobs with your specific installation values, for
example, data set names and space allocations.

If you are using the VSE interactive computing and control
facility (ICCF), the following job can be used to punch the sample
job stream to the POWER punch queue.

¥ $$ JOB JNM=PUNCHSP
¥ 66 PUN CLASS=Q
/7 JOB PUNCHSP
/s LIBDEF SL,FROM=C160PSL
77/ EXEC SSERV
PUNCH Z.DFHSPJCL
/%

/&
% $$ EOJ

Figure 11. Punching the Sample Job Stream to a POWER Punch Queue

The job stream can then be retrieved using the ICCF GETP
procedure:

GETP PUNCHSP Q@ DELETE MEM=DFHSPJCL

The DFHSPJCL sample job stream will need to be modified as
follows:

Notes:

1. In the DFHSPJCL sample job stream, the fields included in
louercase should be replaced with your own values before each
job is run.

2. In the DFHSPJCL sample job stream, the %$$ should be deleted.

*#$$ 7/ should be replaced with 77
¥$$ /% should be replaced with /%
*¥$$ /& should be replaced with /&

The source books for the sample tables are also supplied in the
distribution source library. These are included as A. books, to
be used as copy files in your assembly of CICS control tables.
Appendix D names and describes each source book.
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Chapter 2.2. System Data Sets

This chapter (together with the next two chapters) is intended for
a new user, to provide an introductory and more tutorial approach
to the installation process. This chapter contains a general
description of the data sets, concentrating particularly on those
which need to be defined to run the sample application programs.
In order to place the description in context, this chapter also
inciudes a short overview of how the data sets are used in a CICS
system.

The CICS data sets can be divided into classes according to the
type of activity for which they are used. The following list
shows such a classification:

Purpose Type of Data Set Access Method

Temporary storage VSAM

Transient data VSAM or DAM
Application programming (intrapartition)

Transient data SAM

(extrapartition)

Dump SAM
Problem determination {

Auxiliary trace SAM
Performance monitoring { Automatic statistics SAM

Monitoring journals SAM
Restart, recovery, and System log and SAM

journaling journals

Restart VSAM

Resource definition online CICS system VSAM

definition file

Not all of these data sets need necessarily be defined when
running a CICS system. If your application programs are uwritten
in such a way that none of them ever makes any request to read or
write to intrapartition transient data, the transient data
intrapartition data set need not be defined. If you will never be
requesting automatic (as opposed to termination or requested)
statistics, the automatic statistics data sets need not be
defined. Again, if your procedures are such that CICS is always
started up without reference to the preceding run, if no data
needs to be preserved from run to run, and if information does not
need to be recovered or backed out (see "Chapter 2.4. Restart and
Recovery of CICS") after the unlikely event of a system failure,
vou can run CICS without defining a restart data set and CICS
system log. In most cases, however, these data sets will be found
to be required at some stage in the lifetime of a production
system. As part of your installation procedure, therefore, you
should define these data sets after the initial system described
in Part 1 of this book has been set up.

The amount of space to be allocated to the data sets depends on
the requirements of your installation and on the DASD available to
you. Part 4 of this book contains information to aid you in
making this choice. In the examples given in the next few
chapters, suggested space allocations have been chosen to be
sufficient to run the sample application programs.

Part ¢ of this book describes the CICS data sets in some detail.
The chapters in that part explain which CICS functions use the
data sets, how the data sets are defined and initialized, how they
are manipulated during CICS execution, and how the information
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VSAM REQUIREMENTS

stored in them is postprocessed by CICS-supplied utility
programs.

Part ¢ is intended as reference material for system programmers
who are familiar with the basic CICS functions and the data set
requirements for their use.

As indicated in the above table, certain of the CICS data sets are
defined as VSAM files. Before this can be done, you must define
the VSAM data space(s) that is to contain the data sets and
indicate which VSAM catalog(s) is to own the data space(s). In
general, for performance reasons, you may wish to define the
various VSAM files to reside on different volumes: you should
then define a separate user catalog for each volume.

You may also wish to define one or more of your VSAM files as
UNIQUE. A unique file is such that no other file can occupy its
data space. In this case, the data space is not defined
separately; it is defined as part of the definition of the unique
file itself.

In this book, however, the sample jobs assume that the data sets
are all defined on a single VS5AM data space, owned by a user
catalog defined to have the name CICS160.UCAT.

The following jobs can be used to define a user catalog occupying
19 tracks on a 3350 volume with volume identifier M3350A, and to
define VSAM space . of a further 171 tracks belonging to that
catalog. It is assumed that the VSAM master catalog for the
system has already been defined as part of vour VSE installation.

// JOB DEFUCAT CREATE VSAM USER CATALOG
7/ EXEC IDCAMS,SIZE=AUTO
DEFINE USERCATALOG
(NAME(CICS160.UCAT)

ORIGINC19)
VOLUME(M3350A)
TRACKS(19)) (see note)
CATALOG(VSAM.MASTER.CATALOG)
7%
/&

7/ JOB DEFSPACE DEFINE SPACE
7/ EXEC IDCAMS,SIZE=AUTO
DEFINE SPACE

(VOLUMES(M3350A) -
ORIGIN(38) -
TRACKS(171)) - (see note)
CATALOG(CICS160.UCAT)
/%
/&

(These jobs are included in Z.DFHSPJCL)

Figure 12. Defining a VSAM User Catalog and Space

Note: The job to define the user catalog, included in Z.DFHSPJCL,
has the BLOCKS parameter coded. If you are using CKD DASD, you
must replace the BLOCKS parameter in the job with a TRACKS
parameter, as shown in the example above.
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The equivalent sizes for a user catalog on devices other than a
3350 are:

User Cataloyg VSAM Space
Device Type Size Size
3330 19 tracks 171 tracks
3340 2% tracks 216 tracks
331073370 438 blocks 3942 blocks

After you have defined the data space(s) and associated them with Z&
a VSAM catalog, vou are in a position to define the VSAM files )
that are to be used as CICS data sets. All definitions are
performed using VS5AM Access Method Services; sample jobs for this
purpose are given later in this and in following chapters.

Finally, every time you run the job to start up CICS, each VSAM
file used by CICS must be identified by means of a DLBL control
statement. No EXTENT statement should be included, because the
file is owned by VS5AM. The VS5AM catalog that owns the file must,
however, be specified explicitly or implicitly.
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ESSENTIAL CICS DATA SETS AND THEIR PURPOSE

TEMPORARY STORAGE AND TRANSIENT DATA

TEMPORARY STORAGE

Temporary storage and that type of transient data known as
intrapartition are storage mechanisms provided by CICS to enable
an application program to pass data created by one transaction, to
be used later by the same transaction or by a different
transaction. The type of transient data known as extrapartition
enables an application program to read data originating outside
the CICS system or to store data intended for a destination
outside the CICS system. The difference between temporary
storage and intrapartition transient data depends largely on the
way the saving of data and later retrieval is performed.

Temporary storage is essentially used for storing and retrieving
data randomly, that is, in any order. The data is, in fact,
stored in the form of queues of records, but these records may be
read or updated in any order, by specifying the position in the
queue.

Transient data, on the other hand, is designed to be a sequential
storage technique. The elements of data are written, or read, in
sequence as a queue, and no mechanism exists for updating an
element already written. When elements in an intrapartition
transient data queue are read, the elements are destroyed, that
is, they may not be read again during the CICS run.

Data may be written to temporary storage either in main storage or
in auxiliary storage, the choice of storage type being made by the
application program at the time the data is written.

Data in main temporary storage does not survive from one CICS run
to the next: main storage is, therefore, used if the data is
needed for only short periods of time. It is also used if only
relatively small amounts of data are to be stored.

Auxiliary temporary storage is used if large amounts of data are
to be stored or if the data is to be kept for extended periods of
time and, in particular, maintained from one CICS run to the
following one. The ability of CICS to restore temporary storage
data in this way relies, however, on the existence of a restart
data set and the possibility of performing a "warm restart"™ (see
"Chapter 2.4. Restart and Recovery of CICS™).

Data is written to temporary storage in the form of a queue of
elements or records. The queue name (referred to as DATAID) is
assigned dynamically by an application program at the time the
queue is created by writing the first record in it. Further
records may then be added to the queue by the same transaction or
a different transaction, and the queue may be explicitly deleted
when no longer required. When the queue is deleted, the storage
allocated to it is released and may be reused by subsequent
temporary storage requests.

Temporary Storage Data Set

Use of auxiliary temporary storage requires the definition of a
single VSAM auxiliary temporary storage data set for the CICS run.
The data set must be large enough to satisfy all demands for
storage made during the run, the storage within the data set being
allocated and released dynamically in response to requests made
by application programs. Note also that CICS itself makes
requests to temporary storage, on behalf of application programs,
when performing certain CICS functions (see "Chapter 4.2.
Temporary Storage Data Set" for details).
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How to Define

The following is a sample job for defining the temporary storage
data set. The job defines a nonindexed VSAM file (cluster) with
name CICS160.TEMP.STORAGE on volume M3350A in a VSAM data space
owned by user catalog CICS5160.UCAT.

/7 JOB CRATS CREATE AUXILIARY TEMPORARY STORAGE DATA SET
7/ EXEC IDCAMS,SIZE=AUTO
DEFINE CLUSTER
(NAME(CICS160.TEMP.STORAGE)
RECORDSIZE(4089,4089)
RECORDS(144)
NONINDEXED
CONTROLINTERVALSIZE(4096)
SHAREOPTIONS(2)
VOLUMES(M3350A))
DATA
(NAME(CICS160.TEMP.STORAGE.DATA))
CATALOG(CICS160.UCAT)

/&
(This job is included in Z.DFHSPJCL)

Figure 13. Defining the Auxiliary Temporary Storage Data Set

JCL Required for CICS Execution

When the temporary storage data set (and any VSAM file) is defined
in the CICS startup job, only a single DLBL statement is required,
indicating that the file is managed by VSAM.

The catalog that owns the file can be identified explicitly by
including the CAT= operand in the DLBL statement. This operand
specifies the filename of a DLBL statement for the catalog. This
enables you to associate different catalogs with the various VSAM
files in the system. A catalog might, for example, be identified
by the statement:

/7 DLBL CICSUCT,'CICS160.UCAT"',,VYSAM

and the DLBL statement for the VSAM file would then refer to
CICSUCT.

If the temporary storage data set is defined as above, and the
catalog that owns the data set is identified to CICS by a DLBL
statement with filename CICSUCT, the following DLBL statement
should also be included in the job to start up CICS:

/7 DLBL DFHTEMP,'CICS160.TEMP.STORAGE',,VSAM,CAT=CICSUCT

where the filename DFHTEMP is a required name.
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SIT Overrides

TRANSIENT DATA

The catalog is specified implicitly by omitting the CAT= operand
from the DLBL statement for the VSAM file. The DLBL statement for
the catalog is then included with reserved filename IJSYSUC:

7/ DLBL IJSYSUC,'CICS160.UCAT',,VSAM

§ng the one catalog is assumed to own all the VSAM files in the
job. .

The version of the temporary storage program used in the initial
system described in Part 1 of this book is DFHTSP1$. This allows
temporary storage to be written and read in main storage only. In
order to start up CICS and enable auxiliary temporary storage to
be used, you may specify that the pregenerated module DFHTSP2$ is
to be loaded when the system is being initialized. This can be
achieved by including the initialization override parameter

TSP=2%
with the CICS startup job.

As in the case of temporary storage, data written to transient
data is stored in the form of named queues of elements. The
method of defining and processing these queues is, however,
somewhat different.

The queues, referred to as destinations, must be predefined in a
table, known as the destination control table (DCT). Any number
of DCTs may be defined; the particular DCT selected for a CICS run
determines which destinations may be used during that run.

Destinations are of two types:

1. Intrapartition, which are accessible only to application
programs within the CICS system

2. Extrapartition, which are known not only within the CICS
system, but can also be processed by programs independent of
the CICS system.

Intrapartition Destinations

Intrapartition destinations are queues in which items of data are
stored for subsequent retrieval by a transaction running in the
same CICS partition; the transaction refers to the queue by its
name (DESTID) and retrieves at each stage the oldest item of data
that has not vet been read. Thus, an item of data cannot be read
more than once, and the extent of an intrapartition queue is
described at any moment by the two pointers to the oldest and
newest items of data in the queue.

The most common use of intrapartition data is one in which a
number of transactions accumulate a collection of records by
writing to the same queue. Subsequently, a separate transaction
is initiated to process the entire queue. This transaction may be
initiated:

1. Explicitly, by an operator entering the transaction
identifier at a terminal, or
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2. Automatically, by CICS, when a specified period of time has
elapsed or a specified time of day has been reached, or

3. Automatically, by CICS, when a specified number of records
has been collected on the queue.

The last method of initiating a transaction is achieved by
including in the destination control table entry definition for
the queue, the number of queue elements that will trigger off the
transaction (trigger level — TRIGLEV) and the identifier of the
transaction to be initiated (TRANSID).

An example of an intrapartition destination with a trigger level
is given in the definition of the L3860 queue included in the
DFHXDCTS sample copy book described in "Destination Control Table
(DCT)"™ on page 71.

Extrapartition Destinations

Extrapartition destinations are sequential data sets (queues)
external to the CICS partition, residing on any sequential device
(DASD, tape, printer, and so on).

Extrapartition destinations may be defined in the destination
control table either as sequential input files or as sequential
output files. They cannot be processed as both.

Input transient data files may be defined as residing on disk or
magnetic tape, or they may be defined as a card reader or
simulated card reader (SYSIPT) held on disk or tape.

Qutput transient data files may again be defined as disk or tape,
or they may be sent direct to a printer (for example, SYSLST).
They may alternatively be defined to simulate SYSLST or SYSPCH on
disk or tape.

Data written to extrapartition destinations is, in general,
intended for subsequent input to a batch program or,
alternatively, is routed direct to an output device such as a line
printer.

An example of an extrapartition destination routed to SYSLST is
contained in the pregenerated destination control table
(DFHDCT1$) as the termination statistics destination, CSSL.

An example of an extrapartition destination routed to a disk or
tape file is one of the automatic statistics data sets (CS5SM or
CS5SN). The use of automatic statistics is described in "Chapter
%.7. Automatic Statistics Data Sets.™

Transient Data Intrapartition Data Sset

If intrapartition transient data is to be used, it is necessary to
define an intrapartition data set for the CICS run. There is, in
this case, no option to define transient data queues in main
storage: the data frequently needs to be preserved for long
periods of time, and from one CICS run to another. The
intrapartition data set is a VSAM (or DAM) data set in which,
unlike temporary storage, a particular control interval (or
track) may not hold elements from more than one queue
(destination) at any given time. The data set should, therefore,
be defined large enough to allow at least a control interval (or
track) for every destination that is active at any given time.

The destination may be defined with the reusable queue space
feature (REUSE=YES in the DCT). If this is done, a control
interval (or track) allocated to the queue is released for reuse
when all the items of data stored in the control interval (or
track) have been read. Otherwise, the application program must
purge the space allocated to the queue explicitly at appropriate
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Hou to Define

points to prevent the space growing unboundedly or remaining
allocated for an indefinite time.

The following sample job defines a transient data intrapartition
data set as a nonindexed VSAM file with name CICS160.INTRA.TRANSD
on volume M3350A in a data space owned by user catalog
CICS160.UCAT.

/7 JOB CRITD CREATE INTRAPARTITION TRANSIENT DATA SET
7/ EXEC IDCAMS,SIZE=AUTO
DEFINE CLUSTER
(NAME(CICS160.INTRA.TRANSD)
RECORDSIZE(1529,1529)
RECORDS(100)
NONINDEXED
CONTROLINTERVALSIZE(1536)
VOLUMES(M3350A))
DATA
(NAME(CICS160.INTRA.TRANSD.DATA))
CATALOG(CICS160.UCAT)

/&
(This job is included in Z.DFHSPJCL)

Figure 14. Defining the Intrapartition Data Set

JCL Required for CICS Execution

SIT Overrides

If the transient data intrapartition data set has been defined as
above, and the user catalog has been identified in the CICS
startup job with filename CICSUCT, you should also include the
following statement:

77 DLBL DFHNTRA,'CICS160.INTRA.TRANSD',,VYSAM,CAT=CICSUCT

The filename DFHNTRA is a required name.

The pregenerated system initialization table used to bring up the
initial system described in Part 1 of this book is DFHSIT1$. This
contains (see Appendix D) the entries TDP=1$ and DCT=1$. The
pregenerated transient data program DFHTDP1$ supports
extrapartition transient data only (see Appendix C).
Correspondingly, the pregenerated sample table DFHDCT1$ defines
only extrapartition destinations (including CSSL, which is used
by CICS for termination statistics). If you wish to include
intrapartition transient data in your CICS system, vou will need
to:

1. Include a system initialization override for an appropriate
version of the transient data program, for example, TDP=6$,
and

2. Code, assemble, and link-edit in your system a destination
control table that includes entries for your ouwn
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DUMPS

Dump Data Sets

intrapartition queue (destination) names. When assembling
the table, you can choose the 2-character suffix by which you
wish it to be known, and then identify the table in the CICS
startup job by means of the DCT= initialization override
parameters.

More guidance on how to assemble and link—-edit yvour own
destination control table is given in the next chapter.

Dumps (representations of the contents of selected areas of main
storage) provide the fundamental means of:

1. Determining that a program is functioning as intended
(especially while the program is being developed), and

2. Analyzing problems that may occur from time to time.

Dumps are not necessarily produced as the result of a CICS system
failure. They may be written in a variety of circumstances,
either when the CICS system detects an error or as a result of the
user making an explicit request. Any number of dumps may be
recorded during the progress of a CICS run. A description of the
types of dumps and occasions when they are produced is given in
"Chapter 4.9. Dump Data Sets."

If the CICS system is still in control after the problem has
occurred, it may — depending on circumstances — produce a
transaction dump or a formatted dump. In contrast to basic,
unformatted dumps of storage, formatted and transaction dumps are
intended to make it easier to diagnose errors by performing
automatically the mechanical process of finding the control
blocks in storage. Each control block is printed separately in
the dump, and is preceded by a heading; for some of the blocks,
the important fields are printed by name. In addition, the dump
may contain diagnostic error messages if the nature of the failure
is simple enough for the CICS system to identify.

More detailed information on formatted and transaction dumps and
advice on how to interpret them is given in the CICS/VS Problem
Determination Guide.

Dumps produced by CICS are placed in a CICS data set. Because, in
general, it is impossible to foresee when an error producing a
dump will occur, it is important that every CICS run should
include a dump data set. In order to print a dump in the data set,
a CICS utility program — DFHDUP (Dump Utility Program) — is
provided. This runs in batch mode and requires the dump data set
to have been closed by the CICS system before the utility program
can be run.

If a large number of dumps is produced in the course of a CICS
run, a single dump data set may be insufficiently large to hold

~them all. To overcome this problem, CICS allows two dump data

sets to be defined. When the first data set becomes full, the
operator (or the CICS system) may switch to the other data set.
The switching is performed by means of the CEMT master terminal
transaction either explicitly or automatically (see "Chapter 4.9.
Dump Data Sets" for details). The first data set is closed and
may be printed down using DFHDUP while CICS is still executing.

When a dump data set is opened for output, the pointers in the
data set are reset and any recorded dumps are effectively lost.
This takes place at CICS startup time, when the first data set
that is to be used is opened, and again when the alternate data
set is opened after a switch. You should remember, therefore,
that if a data set has not been opened during a CICS run, it will
either be empty or will contain data unrelated to that run. In
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order to ensure that both data sets are empty at the start of a
CICS run, you might use the technique of switching the data sets
twice as soon as CICS has been initialized.

When you are defining the dump data sets, the space allocated to
them should be dictated by the frequency with which dumps are
expected to occur and, of course, by the amount of DASD space you
have available. A frequent technique, which avoids excessive
switching of dump data sets, is to define a primary data set large
enough to hold all the dumps that are likely to occur during a
CICS run. A secondary, smaller data set is then also defined, for
use on the rare occasions when the primary data set becomes filled
up.

If this secondary data set is required, it will be used only for
the length of time that it takes to print down the primary data
set (using DFHDUP). The data sets are then switched again and the
primary data set comes into operation in the normal way.

The sample job control statements given below show a suggested
allocation of 40 tracks for the primary data set DFHDMPA, and 10
tracks for DFHDMPB.

JCIL. Required for CICS Execution

Because the dump data sets are SAM files, they are defined to CICS
by the usual DLBL and EXTENT control statements: there is, in
this case, no need to predefine them by means of a separate job.

You might wish to include the DLBL and EXTENT statements for these
and the other CICS data sets as part of the definitions in the
partition standard labels, to take effect during initialization
of the VSE system. You can then omit mentioning these statements
explicitly in the CICS startup job. In the examples in this book,
however, the DLBL and EXTENT statements will be given in full in
the jobs to which they belong. This means that the extent
information is repeatedly established; there is no disadvantage
in this, so long as it is not modified from run to run.

The control statements below define two dump data sets named
CICS160.DUMP.DATASET.A and CICS160.DUMP.DATASET.B, occupying %0
tracks and 10 tracks beginning at tracks numbered 210 and 250
respectively on an IBM 3350 Direct Access Storage Device. The
equivalent sizes for devices other than a 3350 are:

Device Type Sizes
3330 50 and 10 tracks
33640 128 and 32 tracks

331073370 1200 and 300 blocks

For an explanation of the other operands in these statements, see
VSE/Advanced Functions System Control Statements.

7/ DLBL DFHDMPA,'CICS160.DUMP.DATASET.A",0,SD
/7 EXTENT SYS5001,,1,0,210,40
/7 DLBL DFHDMPB,'CICS160.DUMP.DATASET.B',0,SD
/7 EXTENT S5YS001,,1,0,250,10

Figure 15. Defining the Dump Data Sets
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SIT Overrides

TRACE

Auxiliary Trace Data

Filenames DFHDMPA and DFHDMPB are required names.

The system initialization table used to define the initial system
described in Part 1 of this book contains the entry DCP=NO. This
means that, when the initial system is initialized, a dummy
version of the dump control program is loaded. If the conditions
that would result in a dump occur, the dummy version is invoked
but control is returned immediately without the dump being
actually recorded. The version of the dump control program that
supports recording of dumps on disk is DFHDCPD$ (see Appendix C).
After vou have defined the dump data sets on disk, therefore, you
should include the override parameter

DCP=D$
with the CICS startup job.

CICS trace is used to record the progress of CICS transactions and
is a further aid in debugging problems that may occur. Whereas a
dump gives a snapshot of conditions at a particular instant of
time, CICS trace provides a a history of events leading up to a
certain situation. CICS trace can also be useful in analyzing
performance problems such as excessive waiting on events in the
system, or bottlenecks resulting from inefficient system setup or
application program design.

In many CICS installations, recording of CICS requests in the
trace table is arranged to take place continuously while CICS is
running. If an error occurs and this causes a dump to be taken,
the trace entries are then immediately available as part of the
dump, and can be printed out in interpreted form as part of DFHDUP
processing. For information on the format of trace entries and
for hints on how to use trace to analyze problems, consult the
CICS/VS Problem Determination Guide.

Trace entries are stored for all, or selected, requests made by
application programs to CICS management modules. The entries are
of standard length (32 bytes each) and are stored sequentially in
a trace table, whose size is determined at CICS startup time by
means of the TRT= initialization parameter. When the table
becomes full, subsequent entries overwrite the oldest entries in
a wraparound manner.

sets

Trace entries can be preserved from being overwritten by writing
them to an auxiliary trace data set as well as the main storage
trace table (see "Chapter 4.8. Auxiliary Trace Data Sets" for
details). When auxiliary tracing has been completed and after the
trace data set has been closed, the information can be printed
down, as in the case of the dump data set, with the help of the
CICS-provided DFHTUP utility program (trace utility program).

The utility also allows trace entries to be selected for printing
according to defined criteria.

Tracing of CICS requests in auxiliary storage is normally
controlled by means of the CEMT master terminal transaction. (For
other methods of initiating and terminating both main storage and
auxiliary storage trace, see "Chapter 4.8. Auxiliary Trace Data
Sets.") Because of the volume of output produced, tracing is
usually activated only for limited periods of time, typically
when a situation that has caused a problem requires to be rerun
because the in-core trace has not provided sufficient
information.
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Two auxiliary trace data sets may be defined: in this way,
tracing to auxiliary storage may continue after the other data set
has been closed and while it is being printed. The switch from
the one data set to the other is carried out by the master
terminal operator using the CEMT master terminal transaction. If
the data set becomes full, the master terminal operator is
prompted to perform the switch by the CICS system which detects
the end of data set condition, closes the data set, and displays a
message at the system console.

JCL Required for CICS Execution

SIT Overrides

CICS STATISTICS

The following statements define two auxiliary trace data sets
named CICS160.AUX.TRACE.A and CICS160.AUX.TRACE.B. The data sets
begin at tracks 260 and 300, and occupy 40 tracks each.

The comments in the previous section of this chapter about DLBL
and EXTENT statements for the dump data sets apply equally to the
auxiliary trace data sets.

/7 DLBL DFHAUXT, 'CICS5160.AUX.TRACE.A',0,SD
/7 EXTENT SYS001,,1,0,260,40
7/ DLBL DFHBUXT, 'CICS160.AUX.TRACE.B',0,SD
7/ EXTENT 5YS001,,1,0,300,40

Figure 16. Defining the Trace Data Sets

Filenames DFHAUXT and DFHBUXT are required names.

The pregenerated version of the trace control program selected in
the initial system initialization table is DFHTRP5$ (main storage
only). To allow auxiliary tracing to disk to be available, the
override parameter

TRP=D$
must be included with the startup job.

The pregenerated system initialization table DFHSIT1$ contains
the entry:

TRT=512

indicating that 512 trace entries can be accommodated in the
in-core trace table. This value can be changed, if required. If
TRT is set to be 0, no tracing will take place.

CICS statistics are the simplest means of gathering information
that can be used to analyze the behavior and performance of the
system. They provide information relating to most of the
activities in the CICS system, including for example:

Number of tasks in the system

Number of transactions accepted and the identity of each
Number of programs used and the identity of each
Identity of each terminal used.

¢ o 00

A complete description of the information provided by CICS
statistics is included in the CICS/VS Performance Guide.
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Statistics Data Sets

SIT Overrides

Three nethods of obtaining the statistics are available:

1. The accumulated statistics for the CICS run are always
recorded when CICS is shut down. As already mentioned, these
statistics (referred to as termination statistics) are
written to a CICS-defined extrapartition transient data
destination CSSL. There is no way of suppressing these
statistics except by not defining the destination CSSL in the
destination control table (DCT), or by running the CICS
system with no DCT at all defined. If the CSSL destination is
defined, it must be associated with a filename in the DCT
which, in turn, must be defined to VSE as a sequential output
file (in the initial system described in "Chapter 1.4.
Initial CICS Startup,” this file is defined to be SYSLST).

2. Making an explicit request at any time while CICS is running.
The accumulated statistics are then recorded in the same
format as the termination statistics described above, and are
written to the extrapartition destination CSSL (or to a
different extrapartition destination if specified with the
request). Requested statistics, as this method is called, are
initiated by means of the master terminal CSTT transaction.
Both requested statistics and termination statistics are
formitted by CICS so that they can be sent direct to an output
printer.

3. Automatic periodic recording of the statistics, the frequency
of recording being specified with the CSTT transaction
request which initiates the recording. This method is
referred to as automatic statistics. After each recording is
made, the statistics counts are reset to zero, so the values
recorded refer only to the period of time between recordings.

As mentioned above, for both termination and requested
statistics, the output is formatted by CICS in such a way that it
can be directed immediately to an output printer. This fact is
reflected in the pregenerated destination control table DFHDCT1$
where the extrapartition destination CSSL is defined to be
associated with the VSE symbolic unit SYSLST. No explicit job
control statements are then required to define a statistics data
set when running CICS.

In the case of automatic statistics, the output is not formatted
for immediate printing, but instead must be sent to a sequential
output data set. The mechanism for doing this also uses
extrapartition transient data destinations; in this case, the
destination names are C55M and CSSN, and these must correspond to
sequential access method (SAM) files defined on disk or tape with
filenames DFHSTM and DFHSTN as specified on the DLBL system
control statements.

"Chapter 4.7. Automatic Statistics Data Sets™ describes how to
define automatic statistics data sets and how to control the
recording of them.

The initial system described in Part 1 of this book included the
transient data program DFHTDP1$ (extrapartition only). This
version can be used to record automatic and requested statistics
as long as the destinations are defined in the destination control
table. Because the pregenerated table DFHDCT1$ does not include
CS5SM and CSSN, only requested statistics (sent to destination
CaSLi will be demonstrated in the sample run at the end of this
chapter.
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OTHER CICS DATA SETS

JOB TO START UP CICS

The remaining CICS data sets are described later in this book.

The restart data set has been mentioned already in connection with
maintaining temporary storage data from one CICS run to the next.
The restart data set, together with the system log, is concerned,
more generally, with recreating the same CICS environment at
startup time as was in effect at the time of the previous
shutdown. These concepts are discussed further in "Chapter 2.4.
Restart and Recovery of CICS."

The CICS system definition file is used to hold information
necessary to enable the definition of resources (programs and
transactions) to be carried out while CICS is running. Online
definition of resources is described in the CICS/VS Resource
Definition Guide.

WITH THE CICS DATA SETS DEFINED

At this s{age, it may be instructive to start up CICS again,
including all the essential CICS data sets described so far. The
following facilities have been defined:

Temporary storage
Transient data
Dump

Auxiliary trace
Statistics.

The system initialization table used for this startup is the same
as the one used to start up the initial CICS system described in
"Chapter 1.4. Initial CICS Startup™ (DFHSIT1S$). To the startup
parameters defined in this table are added override parameters,
included here in the SYSIPT file. Because the initial system
initialization table includes only console support, the
demonstration in this chapter will again be limited to the
console. "Chapter 2.3. Sample Application Package and CICS
Tables™ explains how to install a terminal control table that
allows transactions to be run from terminals.

Although no user application programs have yet been defined in the
system, CICS-provided transactions (such as those shown in

Figure 19) can be used to demonstrate some of the functions that
can be performed with a subset of these data sets.

The functions that can be demonstrated in this way are dump,
auxiliary trace, and statistics — both requested and termination.

The temporary storage and intrapartition data sets are included

in the startup job, but are not used at this stage. To
demonstrate these functions, it is necessary to install
application programming in the system together with a destination
control table (not provided in the pregenerated system). How this
is done is explained in the next chapter.

The system initialization parameters necessary to start up a
system with these facilities enabled are included here in the form
of system initialization override parameters read from SYSIPT.
The system is notified that SYSIPT parameters are to be included,
either by means of the SYSIN or SI parameter in the PARM option
(as shouwn in the following example), or alternatively by means of
an UPSI job control statement with a setting of 1. (See Chapter
5.3 for a full description of UPSI settings for a CICS startup
job stream.)

The CICS startup job is followed by jobs to print down the dump
and auxiliary trace data sets to show the type of output that may
be expected. Only a single data set is processed in each case; in
a production system where data-set switching is needed, the
utilities might be run against data sets that had become full
while CICS was still running.
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7/ JOB CICS BRING UP CICS SYSTEM WITH DATA SETS
¥ User VSAM Catalog
/77 DLBL CICSUCT,'CICS160.UCAT',,VSAM
¥ Auxiliary Temporary Storage
// DLBL DFHTEMP,'CICS160.TEMP.STORAGE',,VSAM,CAT=CICSUCT
¥ Intrapartition Transient Data
/7 DLBL DFHNTRA,'CICS160.INTRA.TRANSD',,VSAM,CAT=CICSUCT
¥ Dump Data Sets
77 DLBL DFHDMPA,'CICS160.DUMP.DATASET.A',0,SD
7/ EXTENT SYS001,,1,0,210,40
// DLBL DFHDMPB, 'CICS160.DUMP.DATASET.B',0,SD
/7 EXTENT SYS001,,1,0,250,10
¥ Auxiliary Trace
/7 DLBL DFHAUXT,'CICS160.AUX.TRACE.A',0,SD
/7 EXTENT S$Y5001,,1,0,260,40
/7 DLBL DFHBUXT,'CICS160.AUX.TRACE.B',0,SD
/7 EXTENT SYS001,,1,0,300,40
¥ ASSGN of DASD Containing CICS and User Files
/7 ASSGN SYS001,DISK,TEMP,VOL=M3350A,S5HR
¥ Search Order for Core Image Libraries
77 LIBDEF CL,SEARCH=C160PCL
¥ Start Up CICS With Override Parameters From SYSIPT
/7 EXEC DFHSIP,SIZE=1200K,PARM='SIT=16$,S1I"
TSP=2$,TDP=6%$,DCP=D$, TRP=D$
$END
/%
/&

(This job is included in Z.DFHSPJCL)

Figure 17. Starting Up CICS With System Data Sets Defined

The messages displayed at the system console while the above job
is being run, are shown in Figure 18. After the final message
shown has been displaved, CICS is ready to accept transaction
identifiers and initiate application programs to perform useful
work.

The CEMT and CSTT transactions are provided by CICS and can be
used to demonstrate a few simple operations on the CICS data sets.
Examples of these commands are shown in Figure 19, where they are
given in their full, unabbreviated forms. CICS does, however,
accept abbreviated forms of the commands, as long as the meaning
is not ambiguous, thus

cemt set auxtrace on open
can be written

cemt s a on op
and

cemt perform shutdown
can be written

cemt p shut
The cemt perform shutdown command is used to terminate the CICS

run. As part of shutdown processing, CICS records termination
statistics which, in the present example, are sent to SYSLST.
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CONSOLE OUTPUT

F2 002 77 JOB CICS BRING UP CICS WITH SYSTEM DATA SETS
DATE 03/11/83,CLOCK 23722754

F2 002 % User VSAM Catalog

F2 002 % Auxiliary Temporary Storage

F2 002 % Intrapartition Transient Data

F2 002 % Dump Data Sets

F2 002 % Auxiliary Trace

F2 002 % ASSGN of DASD containing CICS Data Sets

F2 002 1T20I SYS001 HAS BEEN ASSIGNED TO X'329°'

F2 002 * Search Order for Core Image Libraries

F2 002 % Start Up CICS With Override Parameters From SYSIPT
F2 002 DFH1500 - CICS/D0OSs/VS VERSION 1.6, START-UP IS IN PROGRESS.
F2 002 DFH1500 - READING OVERRIDE PARAMETERS FROM SYSIPT
F2 002 TSP=2$,TDP=6$,DCP=D$,TRP=D$

F2 002 S$END

F2 002 DFH1501 - DFHSIT1$ IS BEING LOADED

F2 002 DFH1500 -~ LOADING CICS NUCLEUS

F2 002 DFH1500 - CICS START-UP IS COLD

F2 002 DFH1500 - TRANSIENT DATA SETS ARE BEING OPENED

F2 002 DFH1500 - TERMINAL DATA SETS ARE BEING OPENED

F2 002 DFH1500 - DUMP DATA SET IS BEING OGPENED

F2 002 DFH1500 - INITIALIZING TEMPORARY STORAGE

F2 002 DFH1500 - SUBPOOL SIZE BEFORE LOADING RESIDENT PROGRAMS IS 786K
F2 002 DFH1500 - CPU-TERMINAL SUPPORT AVAILABLE

F2 002 DFH1500 - STXIT MACROS ARE BEING ISSUED

F2 002 DFH1500 - PROCESSING RESIDENT PROGRAMS

F2 002 DFH1500 - SUBPOOL SIZE FOR THIS START-UP IS 710K
F2 002 DFH1500 - CONTROL IS BEING GIVEN TO CICS

Figure 18. Sample Output on Starting Up CICS With Essential Data Sets

F2 002 DFH1500 - CONTROL IS BEING GIVEN TO CICS

msg f2

*¥F2-002

2 cemt inquire dump

F2 002

F2 002 Dum(DFHDMPA ) Ope

¥F2 002 RESPONSE: NORMAL TIME: 23.30.02 DATE: 83.070
2 cemt set dump close

F2 002

F2 002 Dum(DFHDMPA ) Clo NORMAL

¥F2 002 RESPONSE: NORMAL TIME: 23.30.14 DATE: 83.070
2 cemt set dump open

F2 002

F2 002 Dum(DFHDMPA ) Ope NORMAL

¥F2 002 RESPONSE: NORMAL TIME: 23.30.27 DATE: 83.070
% cgmt perform snap title('User''s Sample Dump')
2 002

F2 002 Sna

¥F2 002 RESPONSE: NORMAL TIME: 23.31.25 DATE: 83.070
2 cemt set dump switch

F2 002 '

F2 002 Dum(DFHDMPB ) Ope NORMAL

¥F2 002 RESPONSE: NORMAL TIME: 23.31.48 DATE: 83.070
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2 cstt
¥F2 002
2 cemt
F2 0602
F2 002
¥F2 002
2 cemt
F2 002
F2 002
*F2 002
2 cemt
F2 002
F2 002
¥F2 002
2 cemt
F2 002
F2 002
¥F2 002
2 cemt
F2 002
F2 002

F2 002

aor

DFH1800 STATISTICS REQUEST IS BEING PROCESSED

inquire auxtrace

Aux(DFHAUXT ) Off Clo
RESPONSE: NORMAL TIME:
set auxtrace on open

Aux(DFHAUXT ) On Ope
RESPONSE: NORMAL TIME:
set auxtrace off close

Aux(DFHAUXT ) Off Clo
RESPONSE: NORMAL TIME:
set auxtrace switch

Aux(DFHBUXT ) O0ff Ope
RESPONSE: NORMAL TIME:
perform shutdown

23.32.16

NORMAL
23.32.34%

NORMAL
23.32.47

NORMAL
23.33.03

DATE: 83.070
DATE: 83.070
DATE: 83.070

DATE: 83.070

DFH1701 - C.I.C.S. IS BEING TERMINATED

EOJ CICS

F2 002 DFH1799% - TERMINATION OF CICS/VS IS COMPLETE

DATE 03/11/83,CL0OCK 23733728, DURATION 00/10/34

Figure 19.

Sample Transactions To Demonstrate Data Set Operation

Chapter 2.2.
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OTHER OUTPUT
The output from the CICS run consists of the following:

1. A file of requested statistics and a file of termination
statistics, both sent direct to the printer (SYSLST).

2. A snap dump of the CICS partition, which has been put to the
primary data set DFHDMPA.

3. A CICS trace of activity during the short period of time
between setting auxiliary trace on and off. This has been put
to the primary auxiliary trace data set, DFHAUXT.

If they are still open, the data sets themselves are automatically
closed when CICS is shut down. The data sets can now be processed
by using the CICS-provided utility programs.

On the following pages are reproduced statistics, dump, and trace
printouts produced by running the utility jobs in a batch
partition. No job is required for statistics, because the output
is directed to SYSLST.
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CICS STATISTICS

The printed output from the previous run consists of a file of
requested statistics followed by a file of termination
statistics. In each of these, yvou should, for example, be able to
find the following information:

Number of tasks

Which transactions were used

Which programs were used
W Which terminals were used.

The CICS/VS Performance Guide describes the contents of each type
of statistics.

REQUESTED STATISTICS 03/11/83

WM IR FEH M MMHHNHRRHMNRMNN NN K TASK CONTROL STATISTICS 35 M H ¥ I H MM I MMM I HEDE I M I I I M I I3
PEAK NUMBER OF TASKS 1

NUMBER OF TIMES AT MAX TASK 0
TOTAL NUMBER OF TASK 7
MAX. NO. ACTIVE TASKS REACHED 1

MHHRMKKHRHMAN KRN KR MARRKHRKANRHRKKN NN X STORAGE STATISTICS 55 37 3 H 337 2 H I 52 M 33 2 M2 36 I 2 3 I 23 32 M2 M
NUMBER OF STORAGE ACQUISITIONS 101
NUMBER OF STORAGE RELEASES 69
* NO STORAGE VIOLATIONS x

34336 3 333 H KM H N KM N KK MK KKK KRN H KN N K TRANSACTION STATISTICS MMM K MK K3 M 5 H 5K I K M K IR MK M K3 MK
TRANSACTION PROGRAM TIMES ES TIMES ADD'L STORAGE TIMES
ID (L=-LONG) NAME CALLED BY STALL- REQ'D FOR ANTICIPAT TRANSACTION
(S=SHORT) TRANSACTION PURGED PAGING TASK RESTARTED
CEMT(L) OFHEMTP 5 o} 0
CSTE(L) DFHTACP 1 0 [}
CSTT(L) OFHSTKC 1 0 o
HuHHNTOTALSHNMNXM 7 (4} 0 ]
HHRHHHHKHRHHMHKEKHHHHHEHRHHHH KRR KR HKNN PROGRAM STATISTICS  HH MM MK MMM I H IR M 33K K 33 23 3 33 5336 33 MK 33 %
PROGRAM TIMES TIMES
NAME PROGRAM USED PROGRAM FETCHED
DFHEITMT S5 1
DFHEMB 5 1
DFHEMTD S5 1
DFHEMTP 5 1
DFHFELG 1 1
DFHOCP 3 1l
DFHSTKC 1 1
DFHSTPD 1 1
DFHTACP 1 1
DFHTEP 1 1
DFHTEPT 1 1
HHNNRRKTOTALSHX XK 29 11

HUMMNHKHHKH MMM MKMRMN MM NHNKKRNUNRNKNN KN DUMP STATISTICS  2H M3 23K I3 33332 N 23233363 363636 236 36 2 2 3 34 36 36 3¢
NUMBER OF STORAGE DUMPS 0

HAKMHRHUMRKH AR KRR MRKHUAAHHKHHUKA MUK K TERMINAL STATISTICS 3 I MMM I H 3355 12 3 3333 I 333333236326 3 3 34 36 3¢ 3¢
LINE NO OF TERMINAL INPUT QUTPUT TRANS- TRANS- TRANS- PIPELINE MESSAGES
1D POLLS D MSGS MSGS MISSION ACTION ACTION === NOT PROCESSED =---
ERRORS ERRORS TOTAL GROUPS MAX CONSEC
0001 é
CNSL 6 6 ° 6 ) n
0002 1l
SAMA [} 0 0 0 0
¥RTOTALSH* 7 3 é [+] é [} 0 0
HRRKHKAKHNMRRMAHMMNKMNRUM KK KRR KK R NN TRANSIENT DATA STATISTICS 2N MMM MMM MM MMM DI 2 I MMM KM MWK N
DESTINATION EXTRAPARTITION INTRAPARTITION INDIRECT AUTOMATIC REMOTE
IDENT REQUESTS OUTPUTS REQUESTS TRANSACTION REQUESTS
INITIATION OUTPUTS
CPLI [-X)
CcsSL 59
CSMT 8
#HTOTALSH 66 0 &7 [} 0
NUMBER OF TRACKS/CIS USED BY INTRAPARTITION TRANSIENT DATA [}

HHHMMKR KA RN HHAHHKK NN KUK H NN TEMPORARY STORAGE STATISTICS 333 3 H W 23K 32235 2K M3 333333333 M
NUMBER OF RECORDS PUT/PUTQ MAIN 0

NUMBER OF RECORDS PUT TO UNIQUE ID § o
MAX VIRT STRG USED FOR RECORDS o
NUMBER OF CIS AVAILABLE FOR USE 240

HHMUBHKKHRRKK UMK A KKARR AR A NN X% DYNAMIC TRANSACTION BACKOUT STATISTICS 33 H MMM 3 MM MK KWK B H DR I M MW
NUMBER CF RECORDS LOGGED BY DTB 0
BER OF RECORDS SPILLED BY DTB [
ciIcs ELAPSED TIME IS 0000 HOURS 10 MIN 06 SEC. RELATIVE DAY 1S 0
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REQUESTED STATISTICS 03/11/83

HMMKMMMMNMNHMNRNHNHKNRHNMNKRKHNUNK KN N TASK CONTROL STATISTICS HIHNIH MMM I M N MM MMM HH N M I DM MK NN B N
PEAK NUMBER OF TASKS 1 .
NUMBER OF TIMES AT MAX TASK 0
TOTAL NUMBER OF TASKS © 12
MAX. NO. ACTIVE TASKS REACHED 1

*xxxxxxxxx**xxxxxxxxxxxxxxx*xxxxxxxxxx STORAGE STATISTICS 333623 32 3 23 26 263 I3 DM I M HEH I M I3 I M HEH DM 3 MMM
MBER OF STORAGE ACQUISITIONS 164
NUMBER OF STORAGE RELEASES 117
¥ NO STORAGE VIOLATIONS ¥

3 I 2 I 3 I IE I I I I I I I I I I I I I M I M B M I I K I I K TRANSACTION STATISTICS M35 K 5 33 33636 33636 36 3 2 336 2 D36 36 36 36 36 36 36 3 3 36 3 36 36 36 X 3¢
MES

TRANSACTION PROGRAM TIMES TIMES = TIMES ADD'L STORAGE E
10 (L-LONG) NAME CALLED BY STALL- REQ'D FOR ANTIGIPAT TRANSACTION
(S-SHORT) TRANSACTION PURGED PAGING TASK RESTARTED
CEMT(L) DEHEMTP 10 0 0
CSTE(L) DFHTACP 1 0 0 2
CSTT(L) DFHSTKC 1 0 o
HHHKXTOTALSHXNX K 12 [+ 0 o
FHIEIEIE I IEIEIHHEMHIHEMN RN KRHMMMRKHNNNNNMUKNKNNY PROGRAM STATISTICS 223333 3 3 3 3 3¢ 3 3 I3 I3 3236 3 36 I3 36 I MM 3 2233 MM ¥
PROGRAM TIME M
NAME  PROGRAM USED PROGRAM FETCHED

DFHEITMT 10 1

DFHEMB 10 1

DFHEMTD 1o 1

DFHEMTP 1o 1

DFHFELG 1 1

DFHJCSDY 1 1

DFHOCP 3 1

DFHSTKC 2 1

DFHSTLK 1 1

DFHSTP 1 1

DFHSTPD 2 1

DFHSTTD 1 1

DFHSTTR 1 1

DFHTACP 1 1

DFHTEP 1 1

DFHTEPRT 1 1
HHMNRTOTALSH NN 56 16

36 I ]I, IEIE NI I HEH I NI N M I MMM K I HHIMHNMUNUN DUMP STAT!ST!CS ***“**%%**¥*N*X*XN********X***XN*X”*!N!x*
NUMBER OF STORAGE DUMPS

362636 36 3 36 36 3 36 I I I K M I I I I K I K KK KM M KKK MM H K ¥ TERMINAL STATISTICS I IR I I I I MBI I B I3 I I K I H K I I MM MK KM
LINE

NO OF TERMINAL INPUT TRANS~ TRANS- TRANS - PIPELINE MESSAGES
ID POLLS ID MSGS MSGS MISSION ACTION ACTION === NOT PROCESSED
ERRORS ERRORS TOTAL GROUPS MAX CONSEC
0001 11
CNSL 11 11 0 11 0
0002 1
SAMA o [+ ] [} ]
HHTOTALSH* 12 . 11 11 0 11 [} o 0
EEEIE M I NI M HEHHNHHMEMMNHMNMHHNNNN N K TRANSIENT DATA STATISTICS 333225 MM I M MM I I DI M I I K M I H I MM N
DESTINATION EXTRAPARTITION INTRAPARTITION INDIRECT AUTOMATIC REMOTE
IDENT REQUESTS QUTPUTS REQUESTS TRANSACTION REQUESTS
INITIATION OUTPUTS
CcPLI 147
CSStL 140
CSMT
#XTOTALSHx* 147 0 148 [} 0
NUMBER OF TRACKS/CIS USED BY INTRAPARTITION TRANSIENT DATA 0

HMNHHHHNNHKNMHRKNKKRRKHK KKK NN TEMPORARY STORAGE STATISTICS 35533 H 33 MM K3 2 M WM I K I H MK K
NUMBER OF RECORDS PUT/PUTQ MAIN Q

NUMBER OF RECORDS PUT TO UNIQUE ID S o
MAX VIRT STRG USED FOR RECORDS o
NUMBER OF CIS AVAILABLE FOR USE 240

HMHMMMNHHKKMHKHKRKKH KK RKUN KN DYNAMIC TRANSACTION BACKOUT STATISTICS 33336363 33 2 3 3 3636 3 3 36 3 36 3 3 36 36 38 36 4 ¢
NUMBER OF RECORDS LOGGED BY DTB 0
NUMBER OF RECORDS SPILLED BY DTB ]
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CICS DUMP

pPrinting the Dump Data Set

After the CICS system has been shut down (or after a dump data set

has become full and a switch to the alternate data set has taken
place), the data set can be printed down using the CICS-provided
DFHDUP utility program. This program formats the output on the
printed page and, where appropriate, interprets the hexadecimal

values in storage with their EBCDIC equivalents.

g iample job that can be used to print down a data set is shoun
elow:

/77 JOB PRTDUMP
/7 DLBL DTFDISK,'CICS160.DUMP.DATASET.A',,SD
/7 EXTENT SYS001,,1,0,210,40
7/ ASSGN SYS001,DISK,TEMP,VOL=M3350A,SHR
7/ EXEC DFHDUP,SIZE=80K

DEVICE=DISK
/7% .
/&

(This job is included in Z.DFHSPJCL)

Figure 20. Processing the Dump Data Set

In the above sample job, the file name must be DTFDISK if disk

dump data sets are being used. You may also need to add:
/7 LIBDEF CL,SEARCH=C160PCL

before the EXEC statement.

A description of the job control statements to be used when

running DFHDUP and of the parameters that can be specified are
given in "Chapter 4.9. Dump Data Sets."”
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Sample CICS Formatted bump Output

The dump, only a portion of which has been reproduced here, can be
These include:

divided into several parts.

Short symptom string
Trace table containing a record of the flow within CICS
List of control blocks used in the CICS run

n List of programs used in the CICS run.

The CICS/VS Problem Determination Guide, SC33-0163 describes a

formatted dump in some detail.

CUSTOMER INFORMATION CONTROL SYSTEM FORMATTED DUM

FORMATTED DUMP INVOKED

SYMPTOMS=

BY MA

CICS/VS LEVEL 0160

004C CSACDTA 00570140 0074 CSAPLBA 00533800

006C CSASITBA 00658E08 011C CSATRTBA 00633DCO

0130 CSADCTBA 005661A0
00000000 00000000 00000000 00000000 S0S55A850 00000003
00000020 5061B022 0053441E 50554442 A05544D2 00570880
00000040 00533898 00570140 0011999C 00570140 2331241F
00000060 0081378B 00050C00 00000000 OOCl48ES& 00003000
00000080 005355C8 FOFFFFFE 00000048 00458E08 00000000
000000A0 00000000 00000000 00534484 00534684 0056F800
000000C0O 000AQ001 000C0400 O0S5349E8 00000000 00000000
000000E0 405362B0 0055A540 O00SSE&00 036574F0 0064DCDC
00000100 005643BC 0064F78A 0063B774 00630888 00000000
00000120 00000000 00000000 00533858 00000000 0054¢1A0
00000140 00000000 4046306B0 00534410 00000000 00566044
00000160 006422C2 00000000 00000000 3A96511A 01&170SC
00000180 00000000 00000000 00000000 0065A2D8 00000000
000001A0 O07FES8FO0 D1SCOZFF 0l183A733 0l83A77C 00094000
000001C0O 0000000C 000C0000 001CO01C 00005C00 00082C00
000001EO 0C000C00 000CO000 OCO00CO00 0CO0000C 00000CO0Q
00000200 00000000 00000000 00000000 00000000 00000000
006000220 LINES TO 0C0003EQ SAME AS ABOVE
005349E8 OPTIONAL FEATURES LIST

0000 CSAATP 00000000 0008 CSADLI 00000000
00000000 00000000 00000000 00000000 655150 005684F4
00000020 006421C4 O00641ECO 206417E4 00000000 00000000
00000040 00000000 00000000 00000000 00000000 00&3BDF6
00000060 80000000 O01F4DSD6 00000000 QOOOFELC 0Q064D44O
00000080 00536068 0064CFCO 00&4ASA0 00643030 00000000
000000A0 00000000 00000000 0053B33C 0053A808 005401D8
000000C0O 0055A420 00560230 00658440 00536208 O006SSECO
00000QED Q0044EFB0 0064D4S0 006567D0 005673C0O0 00000000
00000100 00553288 0044CECO 0064CBOO 00000000 00000000
00000120 00554378 00000000 00000000 00000000 00000000
00000140 00000000 00000000 00000000 00000000 00000000
00000140 00000000 00558024 00437E10 OOS3IFEBS 00539338
00000180 00633CEQ OOS55F960 00000000 00000000 00000000
000001A0 00633C90 00534228 00000000 00000000 00000000
000001C0O 00000000 00000000 00000000 00001000 00000000
000001E0 00000000 00000000 00000000 00000000 00000000
00000200 953A9642 1BOE2000 00000000 00000000 00655288
00000220 00000000 00000000 00000000 00000000 00000000
00534C28 CLASS MAXIMUM TASK COUNTERS
00000000 00000000 00000000 0000010C 000CO00C 000C000C
00000020 000C000C 000CO00C 010CO00C 000CQ00C 000C010C
00000040 000C000C 000CO010C 000CO00C 000C000C 010C000C
00000060 000C000C 010CO00OC 000CO00C 000C
00630448 PROGRAM CHECK / ABEND TRACE TABLE
00000000 D7D9D6C7 DSC1D440 C3CECSC3 D261C1IC2 C€5D5C440
00000020 00630488 00630488 00630785 00000000 00000000
00000040 00000000 00000000 00000000 00000000 00000000
00000060 LINES TO 00000320 SAME AS ABOVE
004S8E08 SYSTEM INITIALISATION TABLE
00000000 C513C616 00000000 04000200 00000000 00000000
00000020 00659208 00642546C 00000000 00000000 00050C00
00000040 00000000 00003000 00000&00 00000200 00040000
00000060 00000000 00000000 C4C2C4C3 C3C9C3IE2 40404040
00000080 40D54040 10D50000 00000000 00000000 0QO0C3C9C3
00000Q0A0 40404040 40404040 00404040 &040404 00404040
000000C0O 00404040 40404040 40400000 0C004040 DSD&F1SB
000000EQ F1S5BF15B F1l5BD5D6 DSDEDSD6 40404040 40404040
00000100 4040F&5B F25BC45B F15B4040 DSD6DSDS  DS5DEDSDS
00000120 40404040 DSD6DSD6 DSDEDSDS DSDEDSDE  DSD64040
00000140 4040D5D6 40404040 40404040 40404040 40404040
00000160 40C34040 00400000 40404040 00400000 0QO00AS99C
00000180 010C010C 010C010C 000CO000C 000CO00C 40404040
000001A0 40404040 40404040 40404040 S0404040 40404040
000001CO LINE 000003EO0 SAME AS ABOVE
00659208 INI
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STER TERMINAL,

COMMON SYSTEM AREA

s TO 0003E
TIALISATION MODULES

0078
o128

Q000 0000000000000 O00O00
QOH 0000000000000 0Q
C0O00 0000CrCOrOOONNOM®OOO
O00 0000 WOOHFOOOWFOWOOO
QOO0 CO000O0QCO0O00O0ONWOOOOOQ
000 O000HVOHOOONUHONOOOO
000 0000 PLPOOMOOOHUNOOOOOW
OO0 0O00COEPOO0QOVOOPOOTMOQOH

E3DSC1C3
00000340
00000000

00659220
00096000
O1lF4GFEQO
40D5F020
E2D7E2C2
40404040
DSD&DSDS
4040F35B
DSD6D5SDé
40404040
40404040
010C010C
40404040
40404040

P
E TITLE = USER'S SAMPLE DUMP
AB/UC MY PIDS/5746XX300 FLDS/FOOOKC RIDS/DFHEMTD

CSAPUBA
CSATCTBA

0056E4BO
00000008
07D00100

0O0OO0OMOO0O0OQOO00QO0O0

006599A0
072D00048B
000003E8
Cl406CF)
C3CSC3E2
00404040
DSDéF1SB
C4584040
D5D4D5D6é
40400506
40404040
010C010C
40404040
40404040
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DATE=03/11/83

006C3I7FF
00533898

00534120
E2C1D4CY
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I3
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0000 UNGto00rooOH®O
QOO0 VUHHOOWOrOOUWO
000N PrPOO0OWPOTNONOO
o0CuLnWooouoNorNO

coo
000

000000000 NMUOOINCOMO
Q00 OMOOOONMPNOMOONDO
0O00OPCOOOPOOCOMOORO

00000000

000C010C
010C000C
000C000C

C2D3C57A
00000000
00000000

00659240
0000000C
03E&0000
E840DS501
E3DSD5DS5
40404040
D5D&DS0S
E25BE25B
F158D5D¢6
40400506
40604040
010C010C
40404040
40404040
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0T00Q0Nr000rO0000V0VCOO0OOO00rOCOO0O

MRRNRNRRNRNRNRRRONRINORNRRRORRIRNRONNROONRRRONONRRONRNNRDRONRBRBNNNRBOVIRNRNR RN fOWNO000U0OO00UI000000000000000OLOOULO

HAW AR E N HE A A AN E A AR AR E A AR H AR WA R R H R H WA HE WA H AR WA B HA W W RA R R EE AR E R HE WO WO 000 V000 000000000000 0000 0000000
020000e TOUOOOQOQPOOCOIVNNNINNHHHOOOOOO0O0OQOLOMOONO

Seesvancancacecnrens Teoreos

NRRNNRRNNNRNONRORRE MMM 0000000000000 00000000000000000000
12 10 10 1 8 b el 8 0 0 1 e 2 10 et 1t (0 4t B 4 1 R TS S H R MO Q0 PN O D FRONOC ANO RNOMOPBCSNOPONNO RO

€90 68 00 80 00 00 be e on ot 0s a0 8ees et as et et et is he e as bt es s s 00 es e et ases et st esas

RPN
A 0 0 0 0 0 8 G 0 G G G A A A A A A A U U A A H W A WA U H W EE W H R AR AR B H W R HERWEREE W HWWRHRW 0000000000000 00000000000000000000

PMRRRMORBRORNRNRRRORORRRNORNORNORBRDRNRBORORDRONDNNDRN

0 0 1 10§82 8t 0 2 2 10 0t 0 0 et 0t

0 00180018 C1F1C2F1 C3F1C4F1 CS5F1C6F1 CZ7F1C8F1 CS9F1D1F1 ¥....A1B1CID1ELIF1G1H1I1J) *
0 OVERRIDE PARAMETERS
0 0023E2C9 E37EF15B 6BE3E2D” 7EF25B6B E3C4D77E F65B6BC4 C3D77ECS SBOBE3D9 *,.SIT=14,TSP=24,TDP= OS.DCP‘DQ;TR*
0 D77€EC45B 6B #Pz=D$,
0 ATP CSA EXTENSION
0 00000000 O3ESO03ES 001C998C 000C0000 OC LIRS £ S FIRIIIN *
0 SIP COMMUNICATIONS AREA
0 00005000 00659C08 00659DE8 00&659F98 0065A208 0065A522 0065A654 005345E8 BoioveesovaoasYeedRiuSQRu Voo alou Y
0 00458E08 00000000 00659240 00659C08 00000000 00561940 0065EL00 00000000 cesaes EEEEEEEEE RS SRR
0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 chsecaas oM
[ 40630880 00570130 00S5EE00 E0SS5ESSE 00633A70 00550D26 00570000 00573200 tesseersseasnnes e
0 00561940 00000144 005732EQ 8055F112 00570140 00S345E8 5055E278 004653E08 eleves ceaYo S
0 005350C0 0065BC7C 00535110 0045AC40 006599A0 00558E08 00534030 00000000 ee soRuvesenn er oM
[ 005349E8 0065BC40 8065BED4 0056ABS0 O0O0S534E70 00534SE8 5065B67A 005362B0 ceeeetiia Y. XX
o 00F14400 00534020 00000000 0O0000F13 00000018 0065AC28 00000000 00000000 R R R S P AT of
0 00000000 00000080 00569800 00568800 O0O0QOFF9 00000000 002C8000 40404040 HeseoaeosseQueeHet Qi
0 40404040 460404040 40404040 40404040 40404040 40404040 40404040 40404040 *
0 LINES TO O0O0QlEOQ SAME AS ABOVE
Q 40604040 404046040 40404040 C4CHCBE2 C9D1F140 00930BOD 00070lE2 4A000320 * DFHSIJYL leseceSeno ¥
0o 78032090 00120003 20780000 0000009A 2ED44000 00000000 0065AC28 000019E2 Feoseossessnasncen ceeesreases SH
0 00000018 00000000 00000000 006598A0 00659920 0065A09C 00000000 00534650 ¥oereososasesees@QieeRecenesronese ok
Q 00000000 00000OFO ¥evaoann
0 SUBTASK SAVE AREA
[} C4C4CaDY C3E2E4C2 00000000 00000000 00000000 00000000 00000000 00000000 HOFHJCSUB . v ovevvoesonnnscscsacsarh
0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 Cheessserssstassesssansssensnsee ¥
0 LINES TO 00000060 SAME AS ABOVE
0 SUBTASK SAVE AREA
[} C4C46CBD3 D&CIC4LDS 076D0000 0065A0BC 0065AC28 00659265 00000000 00000445 HDOFHLOADR...
Q 0065934C 60658610 00000000 00000000 0Q0659BE4 00000001 00659C08 006599A0 ¥l
[ 00658E08 00659BE4 00000000 0065B7BD 0000953A 96384370 00000000 00000000 Hovedas
8 $gggg°$g 02000000 00000000 00000000 00000000 00000000 3I0CSE37E F15B4BES Fevaean
BL
0 00635C40 O0433DEO 00637DCO 00000000 OO811&FF AE56990F 00000000 00000000 R BNy S - B R R
OF DAY ID REG 14 REQD TASK FIELD A FIELD B CHARS RESOURCE TRACE TYPE
4.620864 FOQ 4OS55ECES 4004 00001 88000000 00562BAE KCP WAIT DCI=CICS
4.7221280 F1l 4061C0DC &C04 00001 00610064 20533Flé SCP GETMAIN
4.721408 C8 50554850 0004 00001 00570&BQ 8C410078 scp ACQU!RED USER STORAGE
4.786176 Fé& 6061BF&4 4003 00001 00570888 00000000 CSMT TOP PUT
4.786260 EA 40566678 0003 00001 010004600 005701C4 D CSMT TMP DCT LOCATE
4.786400 EA 40SS590E8 0055 00001 01000600 00566204 TMP RETN NORMAL
4.788640 FO 40566846 4004 00001 20000000 00562BAE KCP WAIT DCI=DISP
OF DAY ID REG 14 REQD TASK FIELD A FIELD B RESOURCE TRACE TYPE
4.788800 F& 40566864 0055 00001 01000600 00566204 DP RETN NORMAL
4.788896 E& 7061C3F2 1001 00001 00000085 E2C1D4C1 ACP
4,788928 F2 5061C410 8104 00001 00000000 00000000 DFHFELG PCP LINK- COND!T!ONAL
4.788992 EA 4OSSED36 0003 00001 01000300 005701C4 DFHFELG TMP PPT LOCA
4.789120 EA 405590E8 0005 00001 01000300 00560F68 TMP RETN NORMAL
4.789152 Fl 40SSES6E 8904 00001 00570050 O00S54E4BO SCP GETMAIN
4.789280 C8& 5055A850 0004 00001 00570930 89570058 SCP ACQUIRED RSA STORAGE
4.837056 Fl 4055E642 6804 00001 00570072 Q0054ELBO . SCP GETMAIN
4.840224 C& 5055A850 0004 00001 Q061BO0OO ££000800 . SCP ACQUIRED PGM STORAGE
4.841408 FO 4LOSSEGEG 4004 00001 &£5000000 O00S6O0FEE . KCP WAIT DCI=CICS
4.894912 FC 4061B074 0204 00001 01010000 E2C1D4C1l A ZCP ZLOC LOC REQ ID LOCAL
4.895008 F2 4061B348 1004 00001 00000000 00000000 . DFHFELG PCP RETURN
4.895072 F1l &6055EDSGE 4004 00001 00570930 Q054E4LBO . SCP FREEMAIN
4.895104 C9 50554886 0004 00001 00570930 89570058 . SCP RELEASED RSA STORAGE
4.895200 F2 5061C424 8104 00001 00000000 00000000 . DFHTEP PCP LINK=-CONDITIO
4.895264 EA 40S5ED36 0003 00001 01000300 005701C4 D DFHTEP TMP PPT LOCATE
4.895392 EA 405590E8 0005 00001 01000300 00562BD0O . TMP RETN NORMAL
4.895424 Fl 4LOSSE9¢E £904 00001 00570050 00S56ESB0 . SCP GETMAIN
4.,895456 €& 5055A850 0004 00001 00570930 89570058 . SCP ACQUIRED RSA STORAGE
4.914112 FLl 4O0S55E642 6604 00001 00570164 0056E4BO . SCP GETMAL
4.915936 C8 50554850 0004 00001 0061A000 £2001000 . SCP ACQUIRED PGM STORAGE
4.920864 FO 4OSSESE4 4004 00001 85000000 00562BF6 6 KCP WAIT DCI=CICS
4.972544 FOQ 40541660 4004 TGP 44000000 00534400 . KCP WAIT DCI=TCP
4.991296 F3 5061A044 1003 00001 1061A008 00000000 . ICP GETIME
4.991360 F3 40657626 0065 00001 0061A000 £8001000 . ICP RETN NORMAL
4.991392 F2 5061A058 A404 0000) 00000000 00000000 . DFHTEPT PCP LOAD-CONDITIONAL
4.991456 EA 4055ED36 0003 00001 01000300 005701C4 O DFHTEPT TMP PPT LOCATE
4.991584 EA 405550E8 0005 00001 01000300 00562C60 - TMP RETN NORMAL
4.998112 FO 4O0SSECE4 4004 00001 &£8000000 00562C84 . KCP NA!T DCI=CICS
5.065184 Fé& 5061A850 4003 00001 00570888 00000000 . CSMT TOP
5.065248 EA 40566678 0003 00001 01000600 005701C4 D CSMT TMP DCT LOCATE
5.065376 EA 405590E8 0055 00001 01000600 00566204 . TMP RETN NORMAL
15.0674616 FO 40546846 4004 00001 20000000 00562C&6 . KCP WAIT DCI=DISP
15.062712 Fé6 40566864 0055 00001 01000600 00566204 . TOP RETN NORMAL
5.067776 F6é6 5061A850 4003 00001 005706B8& 00000000 . CSMT TDP PUT
5.067808 EA 40566678 0003 00001 01000600 005701C4 D CsSMT TMP DCT LOCATE
5.067904 EA 405590E8 0055 00001 01000400 00566204 . TMP RETN NORMAL
5.071936 FOQ 40566846 4004 00001 20000000 00562C86 . KCP WAIT DCI=DISP
5.072032 F6 40566864 0055 00001 01000600 00566204 . TDOP RETN NORMAL
5.072224 F6& 5061A650 4003 00001 00570&8B8 00000000 . CSMT TDP PUT
5.072288 EA 40566678 0003 00001 01000600 005701Cé D CsMT TMP DCT LOCATE
5.072352 EA 405590E& 0055 00001 01000600 00566204 . TMP RETN NORMAL
5.074272 FO 40566846 4004 00001 20000000 00562C86 . KCP WAIT DCI=DISP
5.074368 Fb6 405668646 0055 00001 01000600 00566204 TDP RETN NORMAL
5.074560 Fé& 5061A850 4003 00001 00570&£BS 00000000 CSMT TOP PUT
5.074624 EA 40566675 0003 00001 01000600 005701C4 D CSMT TMP DCT LOCATE
5.074688 EA 405550E8 0055 00001 01000400 00566204 TMP RETN NORMAL
5.076608 FO 40566846 4004 00001 20000000 00562C86 KCP WAIT DCl=DISP
5.076704 F6& 40566864 0055 00001 01000400 00566204 TDP RETN NORMAL
5.076864 F6é6 5061A850 4003 00001 00570688 00000000 CSMT TOP PUT
5.076928 EA 40566678 0003 00001 01000400 005701C4 CSMT TMP DCT LOCATE
5.076992 EA 405590E8& 0055 00001 01000600 00546204 TMP RETN NORMAL
5.078344 FQ 40566646 4004 00001 20000000 00562C&6 KCP WAIT DCI1=DISP
5.079040 Fé& 40566864 0055 00001 01000600 00566204 TOP RETN NORMAL
5.079264 Fé6 5061A850 4003 00001 00570&88 00000000 CSMT TOP PUT
5.079296 EA 40566678 0003 00001 01000600 005701C4 CSMT TMP DCT LOCATE
5.0793%92 EA 405590E8 0055 00001 01000400 00566204 THMP RETN NORMAL
5.081312 FO 40566846 4004 00001 20000000 005é62C86 KCP WAIT DCI=DISP
5.081408 Fé& 40566664 0055 00001 01000600 00566204 TOP RETN NORMAL
5.081472 F6 5061A850 4003 00001 005708B8& 00000000 CSMT TOP PUT
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23:23:15.081536 EA 40566678 0003 00001 01000600 005701C4 .......D CSMT TMP DCT LOCATE
23:23:15.081600 EA 40S5590E8 0055 00001 01000600 00566204 .evuvsss THMP RETN NORMAL
23:23:15.083552 FO 40566846 4004 00001 20000000 00562C86 ..uvsvss KCP WAIT DCI=DISP
23:23:15.083648 F& 40566864 0055 00001 01000600 00566204 +.iveanes TOP RETN NORMAL
23:23:15.083680 F2 4061A188 1004 00001 00000000 00000000 ........ DFHTEP PCP RETURN
23:23:15.083744 Fl 605S5ED9E 4004 00001 00570930 0056E4BO ..4...U, SCP FREEMAIN
23:23:15.083808 €9 5055A886 0004 00001 00570930 89570058 ....v0nn SCP RELEASED RSA STORAGE
23:23:15.083904 E6 7061C452 2001 00001 OOFF&805 00000000 ..evvans TACP

23:123:15.083968 Fl 406189508 4004 00001 OOS4ESS0 O00533Fl4 .. .U..... SCP FREEMAIN
23:23:15.084000 C9 50554886 0004 00001 0056E4BO 96000040 ..U.... SCP RELEASED TACLE STORAGE
23:23:15.084032 F2 5061B51C 1004 00001 00000000 00000000 ........ DFHTACP PCP RETURN
23:23:15.084096 FO 4O0SSEBOC &004 00001 00000000 Q0000000 «evsvave KCP DETACH
23:23:15.064160 D& 60536EEQ 0203 00001 02000888 00570880 ....avnn SPP SYSTEM
23:23:15.084224 Fl 404S6E7C DBO4 00001 00000085 00533F14 ..eveese SCP GETMAIN INITIMG
23:23:15.084256 C8 5055A850 0004 00001 00570930 9BO0O098 ........ SCP ACQUIRED JCA STORAGE
23:23:15.084352 EA 6053D4DO0 0003 00001 0DOOO0OCO 47F09106 .....0.. TMP DWE

23:23:15.084448 EA 405590E& 0005 00001 0D000O00Q SOEQ20FG ....&..4 TMP RETN NORMAL
23:23:15.084480 D& 4053D71A 0005 00001 0D000000 SOEQ20F4 ....&..4 SPP RETN

23:23:15.084512 FO B50536EEA 0304 00001 00562C&86 00000000 ...eesss KCP DEQALL
23:23:15.084576 DO 505377B4% 0704 00001 04000400 C3IE2E3CS ....CSTE KCP TERMINATE
23:23:15.084608 Fl 405 8A 4AO04 KCP 00570000 00000000 +..sesnvs SCP FREEMAIN
23:23:15.084640 C9 50554886 0004 KCP 00570000 8A040878 SCP RELEASED TCA STORAGE
23:23:15.245536 FO 40541660 40046 TCP 446000000 400 KCP WAIT DCI=TC
23:23:20.251712 FD 0000013C 0104 TCP 00807E02 ..+ REPEAT 00013 TIM
23:24:21.827424 Fl 40545B466 ES04 TCP 00000052 80534020 ..vces SCP GETMAIN CONDITIONAL INITIMG
23:24:21.828064 C8 5055A850 0004 TCP 0O0S4ESEQ 85000068 . Y.uosn SCP ACQUIRED TERMINAL STORAGE
23:264:21.828096 Fl 40545BB8 E404 TCP 0000005D 80534020 +.sJ)es & SCP GETMAIN CONDITIONAL INITIMG
23:24:21.828160 C8 5055A850 0004 TCP 0056E950 84000068 ..Z&.... SCP ACQUIRED LINE STORAGE
23:26:21.831458 FO 40541660 4004 TCP 446000000 00534400 .vocosns KCP WAIT DCI=TCP
23:24122.154432 FD 0000013C 0104 TCP 00809630 00811720 ..veeons ... REPEAT 00013 TIMES
23:29:52.798784 FO 50551E42 1304 TCP C3IDSE2D3 C3CSD4E3 CNSLCEMT KCP ATTACH-CONDITIONAL
23:129:52.798%12 EA 70536642 0003 TCP 01040100 00534F08 ........ CEMT TMP PCT LOCATE
23:129:52.799040 EA 405590E8 0005 TCP 01040100 005SCFC4 ..vvs..D TMP RETN NORMAL
23:29:152.799136 Fl 40536A00 EAO4 TCP 000008C0 80534020 .sceee o SCP GETMAIN CONDITIONAL INITIMG
23:29:52.802272 C8 5055A850 0004 TCP 00570000 8A0408C8 ..aaesoH SCP ACQUIRED TCA STORAGE
23:29152.802464 DO 505377B4 0604 00002 C3IDSE2D3 C3CSDAE3 CNSLCEMT KCP CREATE
23:29:52.802560 EA 40536D94 0003 TCP 0C000100 005SCFC4 +......0 CEMT TMP PCT TRANSFER
23:129:52.802688 EA 405590E8 0005 TCP 0C000100 00000000 TMP RETN NORMAL
23:29:52.802912 FO 40541660 4004 TCP 44000000 00534400 KCP WAIT OCI=TCP
23:29:52.803392 FC 055434F8 0503 00002 00000000 00534020 ZCP ZSUP START UP TASK
23:29:52.814592 ES5 405435AA 0C03 00002 00000C00 00000000 XSP SECURITY
23:29:52.834336 F2 50543CE0 8804 00002 00000000 00000000 PCP XCTL- CONDITIONAL
23:129:52.834432 EA 4OSSED3S 0003 00002 01000300 005701C4 TMP PPT LOCATE
23:129:152.834552 EA 405590E6 0005 00002 01000300 00561988 ™P RETN NORMAL
23:29:52.839136 FO 4O0SSECES4 4006 00002 &8000000 00S5619AE KCP WAIT DCI=CICS
23:29:52.906464 Fl 40538388 CCO4 00002 00000230 01534020 SCP GETMAIN INITIMG
23:29:52.906592 C8& 5055A850 0004 00002 00570£DO 8C000238 SCP ACQUIRED USER STORAGE
23:129:152.942820 Fl 6053B7C4 CCO04 00002 0000010B 01534020 SCP GETMAIN INITIMG
23:29:52.943040 €8 5055A850 0004 00002 00570B1l0 &CO001lES SCP ACQUIRED USER STORAGE
23:29:52.943072 E1 S5062F32E 0004 00002 00570B20 00000208 EIP ASSIGN ENTRY
23:29:52.943168 E1 5062F32E 00F4 00002 00000000 00000208 EIP ASSIGN RESFONSE
23:29:52.943200 E) 5042F428 0004 00002 00570B20 00000C02 EIP GETMAIN ENTRY
23:29:52.943232 Fl 4055A498 0004 00002 C00C0000 90570934 SCP GETMAIN INITIMG
23:29:53.005952 C& 5055A250 0004 00002 00570D00 &COO21F8 SCP ACQUIRED USER STORAGE
23:29:53.006048 E1l 5062F428 Q00F4 00002 00000000 00000C02 EIP GETMAIN RESFONSE
23:29:53.006176 E1 4062FGE8 0004 00002 00570820 0000020A EIP IGNORE-CONDITION ENTRY
23:29:53.006272 Fl 4053BECO CC04 00002 O000009E 01534020 SCP GETMAIN INITIMG
23:29:53.0063346 C& 5055A850 0004 00002 00572F00 8CO000AS8 SCP ACQUIRED USER STORAGE
23:29:53.006348 E1 4062F4E8 00F4 00002 00000000 0000020A EIP IGNORE-CONDITION RESPONSE
23:29:53.006400 El 5062F516 0004 00002 00570B20 00000402 EIP RECEIVE-TC ENTRY
23:29:53.110976 El S5062F516 00F4 00002 00000000 00000402 EIP RECEIVE-TC RESPONSE
23:29:53.111200 E1 50642F¢DO 0004 00002 00570820 00000E06 EIP LOAD ENTRY
23:29:53.1112464 F2 60540258 &£204 00002 00000000 00000000 DFHEITMT PCP LOCATE
23:29:53.111360 EA 40SSED3é 0003 00002 01000300 005701C4 DFHEITMT TMP PPT LOCATE
23:29:53.111488 EA 4O05590E8 0005 00002 01000300 00561500 TMP RETN NORMAL
23:29:53.111520 F2 4053C144 0404 00002 00000000 00000000 DFHEITMT PCP LOQAD

23:29:53.111584 EA 40SSED36 0003 00002 01000300 005701C4 DFHEITMT TMP PPT LOCATE
23:29:53.111616 EA 405590E8 0005 00002 01000300 005619D0 TMP RETN NORMAL
23:29:53.113408 FO 405SESE4 4C04 00002 28000000 005419F6 KCP WAIT DCI=CICS
23:29:53.113760 FO 405641660 4004 TCP 44000000 00534400 KCP WAIT DCl=TCP
23:29:53,265472 E) 5062F4DO O00F4 00002 00000000 OOOOOEQ6 EIP LOAD RESPONSE
23:29:53.,265568 E1l 5062F704 0004 00002 00570820 00000EO2 EIP LINK ENTRY
23:129:53.265632 F2 60560258 8204 00002 00000000 00000000 DFHEMTD PCP LOCATE
23:29:53.265696 EA 4O5S5ED3é6 0003 00002 01000300 005701Cs DFHEMTD TMP PPT LOCATE
23:129:53.265856 EA 405590E8 0005 00002 01000300 00551820 TMP RETN NORMAL
23:29:53.265920 Fl 6053BECO CCO& 00002 00QO00O0F0 01534020 SCP GETMAIN INITIMG
23:129:53.267872 C8 5055A850 0004 00002 00S72FBO &CO000F8 SCP ACQUIRED USER STORAGE
23:29:53.268032 F2 5053C144 &104 00002 00000000 00000000 DFHEMTD PCP LINK-CONDITIONAL
23:29:53.268128 EA 4055ED36 0003 00002 01000300 005701C4 DFHEMTD THP PPT LOCATE
23:29:53.268256 EA 405590E8 0005 00002 01000300 00561B20 TMP RETN NORMAL
23:29:53.268320 Fl 4O55EG6E 8904 00002 00570050 01533020 SCP GETMAIN
23:29:53.268352 C8 5055A850 0004 00002 005730B0 £9570058 SCP ACQUIRED RSA STORAGE
23:29:153.270464 FO GOSSEGE4 4004 00002 £8000000 00561BA6 KCP WAIT DCI=CICS
23:29:53.512352 FO 405416460 4004 TCP 44000000 00534400 KCP WAIT DCI= TCP
23:129:53.934624 Fl 605387C4 CCO04 00002 00000232 01534020 SCP GETMAIN INIT
23:29:53.934752 C8 5055A850 0004 00002 00573110 &C000248 scp ACGUXRED USER STOQAGE
23:29:54.036896 E1 40621760 0004 00002 00573120 00008404 EIP ENTR

23:29:54.036560 F2 5053BA9E 0404 00002 00000000 00000000 DFHEMB pcP LOAD

23:29:54.037056 EA 4O055ED36 0003 00002 01000300 005701C4 DFHEMB TMP PPT LOCATE
23:29:54.037216 EA 405590E8& 0005 00002 01000300 00541C10 TMP RETN NORMAL
23:29:54.074720 Fl 4055E&42 8804 00002 00570130 01534020 SCP GETMAIN
23:29:54.076640 C8 50554850 0004 00002 00619000 £8001000 SCP ACQUIRED PGM STORAGE
23:29:54.079680 FO 4O0S55E4E4 4004 00002 £8000000 00541C36 KCP WAIT DCI=CI C
23:29:54.1414664 Fl 60S3BECO CC04 00002 000000C4 01534020 SCP GETMAIN INIT
23:129:54.1641792 C8 5055A850 0004 00002 00573340 8C0000D8 SCP ACQUIRED USER STORAGE
23:29:54.141888 F2 S053BCDA 0804 00002 00000000 00000000 DFHEMB PCP DELETE
23:29:54.141952 EA 4O0S55ED3é 0003 00002 01000300 005701C4 DFHEMB TMP PPT LOCATE
23:29:54.142112 EA 405590E8 0005 00002 01000300 00561C10 TMP RETN NORMAL
23:29:54.142144 EY 40621760 O0F4 00002 00000000 00008404 EIP RESPONSE
23:29:54.142816 E1 50621C92 00046 00002 00573120 00001002 EIP ASKTIME ENTRY
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IIIIIIOQVOVOVOVOVODOCCTCTTTTIMNMNIM
ArAAAAAAAAAAARAAAAAAAAAAARAANANNSENNN
e s e e s e s e s e e e et s e e e s b e e e et s e e v se e e
WIIIITIIIIIIIIIIISI L LI T ISP II LT TP I PP 000000000000 000000000000000000000000000000000000000000000
L L I R e e e g R L L L R T R L L L R L T T R R T R R T T R T OWONLIVOAOWONTIONITIOCOWONLIVOCUWONIVOCIOWONTIODCOIDVCOWONIWMONT O
o oo oo o o o s o OVONONOOOOWWWIIIIIITNNNNMNNNOVOVOOVORARARNANNOVCOIDC GO HTOOOO
0000000000000 000000r0t00CC00000C0000 0000000000000 HAHMMMMHAAMHAMAAAAARRAAMMAAAARAAANAAAAHNOOOOO
NNANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 0000000000000 0000000000000000000000DOOO00O0O000000000ONOOOO
€0 00 00 00 4000 00 00 00 0800 00 40 00 s as se s ns oo es bp oo 0e e aess s se be oe be e er s ool 0000000000000 0000000000000000000000D0O0NO00O00000O0000NOO0O
L L D L L L i e L L e T e D L L L e e e L e e L L L L D G e T ) 0000000000000 0O0O0000000000000000000000000000000000000000
NUNNNNNNNNNNNNNNNNNNNNNNNANNNNNNNNNNN 0000000000000 0000000000000B0O0D00000000D0000O0O0000DO000000
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0000080 00000000 00000000 00000000 00000000 00000000 00000000 000006000 00000000
00000A0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
00000C0O 00000000 00000000 0062F871 00S70ABC 00570BA8 80S70ASC 80S570A98 00000000
00000E0  00570BAS 00000000 000021E8 21E80000 00000000 00000000 00000000 00000000
0000100 00000000 00000000 00000000 C4C&CECS D4E3C440 00000000 00000000 00000000
0000120 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
0000140 00000000 00000000 00000000 000CO00O 00000000 00000000 000000CO 00000000
0000160 00000000 ©0000000 00000000 00000000 00000000 00000000 00000000 06000108
0000180 F0000018 004C0000 C4C6CECS DGE3C440 C4C6CECS COE3D4E3 0233124C 0083070F . .DFHEMTD DFREITM
00001A0  CICS0OE3 00000050 CISEE303 00055000 90095565 50650000 95000500 60000800  NOEMTL LI KONSL. 0.0 ainis
00001CO 00000000 00000000 00000040 404040460 60404000 00000000 00000000 00000000  Huveeuwenonnn DO
00001E0 00000000 00000000 &CO001ES 00570000 ¥evvranneeiYouas
ADDRESS PAGE C.B. ERROR ADDRESS  PAGE C.B. ERROR ADDRESS ~ PAGE C.B. ERROR
TYPE COUNT NO  TYPE COUNT NO  TYPE COUNT
00533898 33 TCT 0056BADG 26 SKT 00659240 2 OVRFM
00533500 15 ZEP 0056BB24 26 SKT 006598A0 3 SUBSAV
00533E20 34  TCTDTF 005¢BB04 26 SKT 00659920 3 SUBSAV
0O0S33ES0 34 TCTDTF 005&BC44G 264 DSG 006599A0 3 SIPCOM
00533E&8 34 TCTDIF 56C414 23 ©s
00533EBS 34 TCTLE 0056CBEG 22  DSG
00533F14 34 TCTLE 0054D3B4 20 DSG
00534020 51 TCTTE 0056DACG 19 DSG
00534120 52 TCTTE 0056E104 26  DSG
00534228 52  TCTSE 00SEE2E4 26  DSG
00534300 52 TCTSK Q054E4F 4 21 SKT
00534400 35 TCTWL 0056E4F 4 35 PPT
005345E8 1 cSA 0056E&00 52 TIoA
005345E8 1 csA 00S6ESEQ 52 TIOA
00534C28 2 CMXT 0056FQ000 15 TSUT
00534CAQ 32 DCA Q00S5&FE00 564 DCA
00534030 ° 53  TCA 00570000 55  TCA
00534E70 53  TCA 00570140 54 TCA
005356C0 54 TMLL 00570440 57  PCL
00535110 54 LFS 00570470 56 EIS
00535438 16 TCA 00570628 56 TMLL
005355C8 15  TCA 00570680 5 LFS
00535780 16 THLL 00570980 60 USER
00535800 16 00570BA0 58 USER
00536008 32  secst 00572DA0 58  USER
00566000 32 T 00572E50 57 USER
00566140 32 per 00572F50 57 RS
00566184 32 DpcT 00572FB0 57  USER
0054661C4 32 DCT 00573200 57 USER
00566104 32 oCT 006302E0 32 ssA
005661E4 33 pcT 00630340 18  ssa
005661F4& 33 [s]en g 00630448 2 STR
00566204 33 oCT 00630680 27  ssA
00566214 DCT 006326F0 12 SSA
0056A820 14 TSMaP 00633940 17 ssA
0056AA40 1 RPL 00633420 18  SSA
0056AABO 15 RPL 00633A70 27 SSA
005&6ABS50 14 PAM 00633850 18 TMSS
0056AD70 16  MAPL 00633C50 17  SSAL
00SE6AED3 16 MAP2 006330C0 3 RT
00568635 18 SKT 00658E08 2 sIT
0056B934 46 PCT 00659208 2 SIMODS
0056BASS 21 SKT 00659220 3 ATP
ENTRY LOAD NAME  VERS'N TIME DATE OPTIONS ENTRY LOAD NAME  VERS'N TIME DATE OPTIONS
POINT POINT POINT POINT
00533898 00533880 DFHTCT1Y 01601 00 0063BDF6 0063BCCS DFHFDP 01601 40
00536208 005361F0 DFHEKC I 40 006401EQ0 006401C8 DFHSCR 01601 40
0053&2B0 00536290 DFHKCP 1 40 006417E4 006417C8 DFHKPPDY 01601 40
00539388 005393A0 DFHALP 1 40 00641ECO 00641EAS DFHSRT1$ 01601 00
0053A808 0053A7FO DFHEEI 1 40 n 006421C4 006421A8 DFHSRP14 01601 40
0053B33C 00538320 DFHEIP 1 40 00643030 006463018 DFHMGT 01601 00
0053CC18 0053CC00 DFHESP 1 40 00&4A9A0 0064A988 DFHMGP 01601 40
0053COBC 0053CDAO DFHSPP 1 %0 0064CBO0 0064CAES DFHEEX 01601 40
0053F828 00S3F810 DFHERM H 40 0064CE00 0064CDES DFHEBU 01601 %0
O0S3FEB8 OOS3FEAO DFHXSP I 40 Q0064CFCO OO0LGCFA8 DFHLFO 01601 40
005401D8 005401C0 DFHETC 1 40 0064D440 00640428 DFHDIPDY 01é&01 40
0054150C 005414F0 DFHZCPS$ 1 4000FFEFFC 00640490 0064D478 DFHEDI = 01601 40
005455B8 00545590 DFHTCPS$ 1 40Q00EFFDFFBDFFFF?FFF 0064DCDC 0064DBB8 DFHDCPD$ 01401 40
00553288 00553240 DFHETL 1 40 0064EF80 0064EF68 DFHEDC ~ 01601 - 40
00554378 00554360 DFHZCXS$ 1 40 0064F78A 0064F778 DFHSAP 20 00:00 S8/ 2 FO
00558024 00556008 DFHTMP U 00 00455150 00655133 DFHBFP14 01601 40
0055A420 0055A408 DFHESC 1 4“0 006567D0 00656788 DFHEBF 01601 40
00554540 00554518 DFHSCP 1 40 00656E58 00654E38 DFHJCPDY 01601 40
O0SSES00 0055DD08 DFHPCP3$ 1 40 Q0&B6ECO O0654EAS DFHEJC 01401 40
00550230 00560218 DFHEPC 1 P 006574F0 006574D8 DFHICP 01601 %0
00563350 00563338 DFHEFG 1 40 00658440 006584258 DFHEIC = 01601 40
00563E44 00563E28 DFHFCPDY 1 4000004000 00658E08 00655DFO0 DFHSIT14 01601 00
00564020 00564008 DFHETS I 40 00659288 00659270 DFHCICS 01601 40
005643BC 00564358 DFHTSP2$ I 40
00566140 00566008 DFHDCT1$ 1 0000
005662C0 005662A8 DFHETD 1
0056655C 00566538 DFHTDP6$ 1 aooo7A
005673C0 005673A8 DFHUEM I
00567C40 00562C48 DFHEMS I
005684F4 00568408 DFHMCPDY 1 0000000000005
00618020 00618008 DFHOCP 1
00615020 00619008 DFHEMB I
0061A0246 0061A008 DFHTEP 1
00618020 00618008 DFHFELG 1
0061B820 0061B808 DFHTACP I
0061FAL0 0061FALO DFHTEPT =0 0:0 58/
00620820 00620800 DFHNEMTD ouv
0062DAF0 0062D8F0 DFHEITMT =0 00:14 58/ 0
0062F260 0062F240 DFHEMTP 0U 23:56 04/23
00633CEO 00&33CC8 DFHVCPDY o1
00637E10 00&370F8 DFHTRPDS oI (4]
00&3BSE0 00&3B5C8 DFHETR o1 40
0063B774 00638758 DFHCMPDY 3 40

END OF CICS/VS FORMATTED DU
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CICS TRACE

Processing the Auxiliary

Trace Data Set

/7
Va4
/77
7/
/7
/%
/7%

JOB PRTAUX

DLBL DFHAUXT,'CICS160.AUX.TRACE.A',,SD
EXTENT S$YS001,,1,0,260,40

ASSGN SYS001,DISK,TEMP,VOL=M3350A,SHR
EXEC DFHTUP,SIZE=80K,PARM='DEVICE=DISK"

(This job is included in Z.DFHSPJCL)

Figu

re 21. Processing the Auxiliary Trace Data Set

S:

Note

1.
2.

In the above sample job, the file name must be DFHAUXT.
You may also need to add:

77 LIBDEF CL,SEARCH=C160PCL
before the EXEC statement.

The DEVICE= operand included here indicates that the
auxiliary trace has been recorded on disk. Further operands
can be added to indicate that trace entries are to be selected
according to specified criteria (for example, those entries
resulting from specified transactions or occurring betuween
specified times). See Chapter 4.8 for details of the
parameters that can be used.
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Sample CICS Auxiliary Trace gutput

The CICS/VS Performance Guide describes a trace in some detail.

CUSTOMER INFORMATION CONTROL SYSTEM - TR ACE UTILITY PROGRAM

SELECTION PARAMETERS: DEVICE=DISK
AUXILIARY TRACE ACTIVATED AT - 23:32:33.68

TIME OF DAY ID REG 14 REQD TA FIELD A FIELD B CHARS RESOURCE TRACE TYPE
23:32:26.6463552 F2 S5053BCDA 0804 00009 00000000 00000000 ........ DFHEMB PCP DELETE
23:52:26.6463648 EA 4055ED36 0003 00009 01000300 005701C4 .......D DFHENB TMP PPT LOCATE
23:32:26.463808 EA 405590E8 0005 00009 01000300 00561Cl0 .evunven TMP RETN NORMAL
23:132:26.463936 EL 40621760 00F4 00009 00000000 OO0O00840A ..eevewn EIP RESPONSE
23:32:26.464576 EL1 50621C92 0004 00009 O00572FCO 00001002 .eecooaen EIP ASKTIME ENTRY
23:32:126.464672 F3 6045848E 1303 00009 135705D0 00000000 .evevans ICP GETIM
23:132:26.464704 F3 40657626 0055 00009 00572FCO 00001002 ..e.vcvven ICP RETN NORMAL
23:132:26.464736 E1 50621C92 00F4 00009 00000000 00001002 +seovvens EIP ASKTIME RESPONSE
23:132:26.464832 El 50420EEC 0004 00009 O00572FCO 00000404 .ecvvean EIP SEND=-TC ENTRY
23:132:26.464928 F1l 405406DE C304 00009 00000066 00534020 ..vves o SCP GETMAIN INITIMG
23:32:26.465056 C8 5055A850 0004 00009 OOSEESCO 85000078 ..2Z..... SCP ACQUIRED TERMINAL STORAGE
23:32:26.465120 FC 50540870 0103 00009 00810000 00534020 .eeees o ZCP ZARQ APPL REQ ERASE WRITE
23:32:26.465184 FC 40541C3A 0105 00009 00810000 OOSEESCO ......Z. ZCP RETN ZARQ APPL REQ ERASE WRITE
23:32:26.6465216 E1 S0620EEC O00F4 00009 00000000 00000404 .evevans EIP SEND-TC RESPONSE
23:32:126.465280 F2 6055F3AC 1004 00009 00000000 00000000 ....v... DFHEMTD PCP RETURN
23:132:26.465312 Fl 6055EFA2 4004 00009 OO0S72FBO 01534020 ceeens o SCP FREEMAIN
23:32:26.465344 C9 50354886 00046 00009 OQO0S72FBO &C000248 .seievvevns SCP RELEASED USER STORAGE
23:32:26.465376 Fl 603SEDSE 4004 00009 O00S572F50 01534020 .. & SCP FREEMAIN
23:32:126.465440 C9 5055A886 0004 00009 00S572F50 89570058 ...&.... SCP RELEASED RSA STORAGE
23:32:26.665504 Fl1 S5053BECO 4004 00009 00572ES50 01534020 ...&.. . SCP FREEMAIN
23:32:26.465568 C9 5055A8&6 0004 00009 00572ES50 &COOQ000F8 ...&...8 SCP RELEASED USER STORAGE
23:32:26.465600 E1 S062F704 O0OF4 00009 00000000 OOO00EO2 .sicevess EIP LINK RESPONSE
23:32:26.465664 EL S5042F736 0004 00009 005709C0 00000C04 .. . EIP FREEHAIN ENTRY
23:32:26.6465696 Fl 4055A4FA 0004 00009 40000000 9D5704D4G M SCP FREEMA
23:32:26.465728 C9 5055A8846 0004 00009 00570BA0 8COO021F8 . 8 SCP RELEASED USER STORAGE
23:32:26,668224 E1 5062F736 00F4 00009 00000000 00000C04 . EIP FREEMAIN RESPONSE
23:32:26.468416 F2 4055F3AC 1004 00009 00000000 00000000 . « DFHEMTP PCP RETURN
23:32:26.6468448 Fl 6055EFA2 4004 00009 005709B0 01534020 . . SCP FREEMAIN
23:32:26.668544 C9 5055A886 0004 00009 005709B0 8COOOLES . Y SCP RELEASED USER STORAGE
23:32:26.448608 FO 4055EBOC &£004 00009 00000000 00000000 . . KCP DETACH
23:32:26.468736 FO 4O0S36EEA 0304 00009 00000000 00000000 . . KCP DEQALL
23:32:26.468800 DO 505382F2 0504 00009 00000000 00000000 . . KCP DISPATC
23:132:126.46865646 DO 50537784 0704 00009 03350400 C3CSDGE3 . T KCP TERMINATE
23:32:26,668928 FC 50536F3E 0BO3 00009 04000000 01534020 . . ZCP ZISP ISC FREE DETACH
23:32:26.469024 FC 40545510 0BO5 00009 04000000 00534020 . . ZCP RETN ZISP ISC FREE DETACH
23:32:126.469056 Fl 4053708A 4A04 KCP 00570000 00000000 . . SCP FREEM
23:32:126.499232 C9 5055A886 0004 KCP 00573200 &8C0000D8 . Q scp RELEASED USER STORAGE
23:32:126.500320 C9 50554886 0004 KCP 005720A0 8CO000A8 . . SCP RELEASED USER STORAGE
23:32:126.501504 C9 5055A886 0004 KCP 00570000 8A0405A8 . . SCP RELEASED TCA STORAGE
23:32:26.503456 DO 5053582F2 0504 TCP 00000000 00000000 . . KCP DISPATCH
23:32:26.510080 FO 40541660 4004 TCP 44000000 00534400 . . KCP WAIT DCI=TCP
23:32:26.510144 0 505382F2 0504 TCP 00000000 00000000 . . KCP DISPATCH
23:32:26.514592 FO 40541660 4004 TCP 44000000 00534400 . . KCP WAIT DCI=TCP
23:132:26.51468 DO 505332F2 0504 TCP 00000000 00000000 . . KCP DISPATCH
23:32126.51974%44 FO 40541660 4004 TCP 44000000 V0534400 . . KCP WAIT DCI=TCP
23:32:126.519808 DO 505382F2 0504 TCP 00000000 00000000. . . KCP DISPATCH
23:32:26.520640 Fl S50545ClC 40046 TCP 0056ESCO 80534020 . . SCP FREEMAIN
23:32:26.520704 C9 5055A886é6 0004 TCP 0056ESCO 85000078 . . SCP RELEASED TERMINAL STORAGE
23:32:126.520768 Fl 40545CCO0 6004 TCP 00000000 80534020 . . SCP FREEMAI
23:32:26.521824 C9 5055A8846 0004 TCP 0056EBEQ 85000068 . . SCP RELEASED TERMINAL STORAGE
23:32:126.521920 Fl 40545B4&é6 E504 TCP 00000052 80534020 . . SCP GETMAIN CONDITIONAL INITIMG
23132:126.521984 C8 5055A850 0004 TCP O0S&ESEO 85000068 . .o SCP ACQUIRED TERMINAL STORAGE
23132:26.526112 FO 40541660 4004 TCP 44000000 00534400 . .o KCP WAIT DCI=TCP
23:32:31.520960 DO 505382F2 0904 KCP 80000000 3A98461CB /e KCP SYSTEM RESUME
23:32:31.521120 DO 505382F2 0504 TCP 00000000 00000000 . .o KCP DISPATCH
23:32:31.522432 FO 40541660 4004 TCP 44000000 00534400 . cee KCP WAIT DCI=TCP
23:32:136.527040 DO 505382F2 0904 KCP 80000000 3AI8668E . “oe KCP SYSTEM RESUME
23:32:36.527168 DO S05382F2 0504 TCP 00000000 00000000 . cee KCP DISPATCH
23:132:36.528512 FO 4054146460 4004 TCP 44000000 00534400 . “ee KCP WAIT DCI=TCP
23:32:38.862976 DO 505382F2 0904 KCP 00000000 3A386B5S . o KCP SYSTEM RESUME
23:32:38.863104 DO 505382F2 0504 TCP 00000000 00000000 . o KCP DISPAT
23:32:38.865696 FO 50551E42 1304 TCP C3DSE2D3 C3CSD4E3 C EMT KCP ATTACH- COND!TIONAL
23:32:38.865792 EA 705368A2 0003 TCP 01040100 00534F08 «+s CEMT TMP PCT LOCAT
23:32:38.866208 EA GO0SS590E& 0005 TCP 01040100 OO0S5CFC4 .v.....D TMP RETN NORMAL
23:132:38.866304 Fl 40536A00 EAQ04 TCP 000009A8 80534020 .seavve o SCP GETMAIN CONDITIONAL INITIMG
23:32:38.868288 C& 5055A850 0004 TCP 00570000 8AQ409A8 .evuvenn SCP ACQUIRED TCA STORAGE
23:32:38.868384 DO 505377B4% 0604 00010 C3DSE2D3 C3CSDGE3 CNSLCEMT KCP CREATE
23:32:38.868448 EA 40536D94 0003 TCP 0C000100 OO0SS5CFC4 .......D CEMT TMP PCT TRANSFER
23:32:36.868544 EA 405530E8 0005 TCP 0C000100 00000000 .sevvuos TMP RETN NORMAL
23:32:38.868576 DO 505382F2 0504 TCP 00000000 00000000 ..vesann KCP DISPATCH
23:32:38.868672 FO 40541660 40046 TCP 44000000 00534400 .ioacans KCP WAIT DCI=TCP
23:32:38.868736 DO 505322F2 0504 00010 00000000 00000000 +.iuioavas KCP DISPATCH
23:32:38.869120 FC 055434F8 0503 00010 00000000 00534020 .ecvve o ZCP ZSUP START UP TASK
23:32:38.869504 E5 405435AA 0C03 00010 00000000 00000000 ........ CEMT.¥.. XSP SECURITY
23:32:38.669632 F2 S50543CEO0 8804 00010 00000000 00000000 ....c... DFHEMTP PCP XCTL-CONDITIONAL
23:32:38.869664 EA 4OS5ED3S 0003 00010 01000300 005701C4 ...s...D DFHEMTP TMP PPT LOCATE
23:32:36.869792 EA 405590E8 0005 00010 01000300 00561988 ..cevven TMP RETN NORMAL
23:32:38.870432 Fl 6053B7C4 CC04 00010 00000108 01534020 .ceevee o SCP GETMAIN INITIMG
23:32:38.870496 C8& 50554850 0004 00010 005705B0 8COO01ES .......Y SCP ACQUIRED USER STORAGE
23:32:38.870560 E1 S5062F32E 0004 00010 005709C0O0 00000208 .... . EIP ASSIGN ENTRY
23132:38.870656 E1 5062F32E 00F4 00010 00000000 00000208 . . EIP ASSIGN RESFPONSE
23:32:38.870688 EL 5062F428 0004 00010 005709CO 00000CO2 . . EIP GETMAIN ENTRY
23:32:38.870720 F1l 4055A498 0004 00010 COOCO000 SD5704D4G . M SCP GETMAIN INITIMG
23:321:38.873760 C8 5055A850 0004 00010 00570BAO &COO021F8 . 8 SCP ACQUIRED USER STORAGE
23:32:38.873824 E1 5062F428 O0F4 00010 00000000 00000C0O2 . . EIP GETMAIN RESPONSE
23:32:38.873888 E1 G062FGES 0004 00010 005709C0 0000020A . . EIP IGNORE-CONDIT!ON ENTRY
23:32:38.873952 F1 6053BECO CCO4 00010 O00000SE 01534020 . . SCP GETMAIN INITIM
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23:32:38.873984 C8 5055A850 0004 00010 00572DAO . . SCP ACQUIRED USER STORAGE
23:32:38.874048 E)L 4062F4ES 00F4 00010 00000000 . . EIP IGNORE-CONDITION RESPONSE
23:32:38.874080 El 5062F516 0004 00010 005709CO . . EIP RECEIVE-TC ENTRY
23:32:38.874260 EY 5062F516 00F4 00010 00000000 . . EIP RECEIVE-TC RESPONSE
23:32:38.874336 EY 5062F6DO0 0004 00010 005709CO . . EIP LOAD ENTRY
23:32:38.874368 F2 60560253 8204 00010 00000000 . . DFHEITMT LOCATE
23:32:38.874432 EA 4055ED36 0003 00010 01000300 . D DFHEITMT TMP PPT LOCATE
23:32:38.874528 EA 40S5590E8 0005 00010 01000300 . . TMP RETN NORMAL
23:32:138.874560 F2 4053Cl44 0404 00010 00000000 . . DFHEITMT PCP LOAD
23:32:38.874592 EA 4055ED36 0003 00010 01000300 . D DFHEITMT TMP PPT LOCATE
23:32:38.874656 EA 405590E8 0005 00010 01000300 . . TMP RETN NORMAL
23:32:38.874752 EY 5062F6D0 OOF4 00010 00000000 . . EIP LOAD RESPONSE
23:32:38.,8764784 E1 5062F704 0004 00010 005709CO . . EIP LINK ENTRY
23:32:38.886080 F2 60560258 8204 00010 00000000 ceee . DFHEMTD PCP LOCATE
23:32:38.866176 EA 4055ED36 0003 00010 01000300 4 eseeeesD DFHEMTD TMP PPT LOCATE
23:32:38.886336 EA 405590E8 0005 00010 01000300 0 covcenne TMP RETN NORMAL
23:32:38.886400 Fl 4053BECO CCO4 00010 00Q0O0OFOQ 0 ¢..0.. . SCP GETMAIN INITIMG
23:32:38.886528 C8 5055A850 0004 00010 00572ES0 8 ...4&...8 SCP ACQUIRED USER STORAGE
23:32:38.886560 F2 5053Cl44 8104 00010 00000000 0 «svesse. DFHEMTD PCP LINK-CONDITIONAL
23:32:38.886624 EA 4O55ED36 0003 00010 01000300 4 ¢ieees.D DFHEMTD TMP PPT LOCATE
23:32:35.886688 EA 405590E8 0005 00010 01000300 [« B TMP RETN NORMAL
23:32:38.886720 F1l 4055EQ6E 8904 00010 00570050 0 ..o&.s o SCP GETMAIN
23:132:38.886752 C8 5055A850 0004 00010 OO0S72F50 8 tai&iene SCP ACQUIRED RSA STORAGE
23:32:38.8866944 Fl 6053B7C4 CCO04 00010 00000232 O tienes s SCP GETMAIN INITIM
23:32:38.888864 CO& 5055A850 0004 00010 00572FBO 8C000248 s.vavans SCP ACQUIRED USER STORAGE
23:%2:138.892672 El1 40621760 0004 00010 0O0S72FCO OO0Q0840A +.euenns EI1P ENTRY
23:32:38.892768 F2 5053BA9E 0404 00010 00000000 00000000 ........ DFHEMB PCP LOAD
23:32:38.892832 EA 4055ED36 0003 00010 01000300 005701C4% .......D DFHEMB TMP PPT LOCATE
23:32:38.892992 EA 405590E8 0005 00010 01000300 00561Cl0 ..evsens TMP RETN NORMAL
23:32:38.893152 Fl1 6053BECO CCO04 00010 000000C4 01534020 ...D.. . SCP GETMAIN INITIM
23:32:38.893216 C8 5055A850 0004 00010 00573200 €CO000D& .esoess.eQ SCP ACQUIRED USER STORAGE
END OF AUXILIARY TRACE DATA - TOTAL TIME ACTIVE 00:00:05.21

TRACE RECORDS READ l1e

TRACE RECORDS SELECTED 118
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Chapter 2.3. Sample Application Package and CICS Tables

Chapter 2.2 described the setting up of some of the CICS data sets
commonly used while running a CICS system. This was done in
preparation for the central task necessary to complete the
installation of a working system, that is, installing and
integrating your owun application programs or application packages
@itp tgelbase distributed system whose installation was described
in Par .

In general, installing application programs involves assembling
(or translating and compiling) them and link-editing them to a
private core image library other than the CICS core image library.
Further, the application programs (and other entities) have to be
made known to the CICS system by including their definitions in
CICS control tables. This chapter continues the tutorial
approach of the last chapter, and explains the steps necessary to
set up a CICS system based on the sample application programs
provided on the distribution tape.

Your application programs are supplied by vou to perform the
specific applications required by your installation. The CICS
system provides the management modules that control and manage
these programs and service CICS requests made by them.

A frequent requirement of an application program is to display
information on a display terminal or to read information from the
terminal. This involves sending to the terminal a data stream,
which includes not only the information to be displayed but also
the encoded layout of the information on the screen. The data
stream is in the form of screen addresses, attributes of the
various fields, position of the cursor, and so on. The
construction of this data stream is both arduous and prone to
error.

To relieve the application programmer of the need to be concerned
with device data streams and, furthermore, to allow application
programs to be written in a form that is independent of the
characteristics of a specific device, CICS allows the layout of
data on the screen to be expressed in terms of maps.

A map is defined independently of the application program. The
application program refers to the map and to fields within it by
name, when it is building up a screen of information. The defined
map is then used by CICS to construct the actual data stream that
is sent, at run time, to the terminal. The interpretation of the
defined maps and the construction of the data stream are performed
by Basic Mapping Support (BMS), a major component of CICS, which
is fully described in the CICS/VS Application Programmer's
Reference Manual (Command Level).

CICS SYSTEM RESOURCES

Application programs and maps are examples of what are known to
the CICS system as resources. Other examples are user files,
queues (transient data and temporary storage), transaction
identifiers, terminal identifiers, and so on. These, together
with their characteristics, must be defined to the CICS system in
the form of CICS control tables. In the case of transaction
identifiers and application programs, these resources may also,
or alternatively, be defined online while CICS is running (see
"Chapter 2.9. Migrating Resource Definitions™").

Any number of alternative versions of the control tables may be
set up, defining different combinations of resources to be used
for particular environments. The different tables of a
particular type are distinguished by appending a 2-character
suffix to the base table name. The environment for a particular
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CICS run is then defined by the suffixes chosen for the various
tables during CICS initialization time at start up. In addition,
of course, versions of the CICS management modules must be
selected that will support the resources used.

SAMPLE APPLICATION PROGRAMS

CREATION OF THE USER

In order to demonstrate how to install application programs and
how to define them and the resources they use to the CICS system,
a set of sample application programs has been included with the
pregenerated system. These are provided in source form as A., C.,
P., and R. source books in the CICS source statement library in
Assembler, COBOL, PL/I, and RPG II versions respectively. The
programs use the command-level interface when making CICS service
requests. The function of the sets of programs in each of the
four languages is identical.

The names of the programs in each set are given in Appendix E.
Associated with the programs are a number of maps used by the
programs to format data on an IBM 3270-series display terminal.
Like the programs, the maps must be assembled and link-edited to a
private core image library.

The pregenerated system contains not only the source versions of
these sample application programs and maps, but also thelr
already assembled (or compiled) and link-edited forms in the CICS
core image library. This part of the installation will not,
therefore, be discussed further in the present chapter. If you
wish to carry out the assembly or compilation of these programs
for yourself, vou will need to define a private core image library
and follow the instructions given in "Chapter 3.3. Installing Map
Sets and Partition Sets" and "Chapter 3.4. Installing
Application Programs.™

FILE FILEA

In order to run the sample application programs (and, indeed, any
typical application procgram), you will need to create a file (or
files or data bases) of the data to be used by the programs. In
general, such files can be either VSAM, ISAM, or DAM files; or
they can be managed by DL/I, but this would require the
installation of the DL/I DOS/VS program product on your system.

Specifically, the sample application programs require a VS5AM file
known as FILEA to be created. This is a key-sequenced file that
you must define in VSAM space and then load with the initial data
needed to run the sample application programs. The following job
can be used to perform the definition:
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/7 JOB DEFILEA CREATE VSAM FILEA CLUSTER
7/ EXEC IDCAMS,SIZE=AUTO
DEFINE CLUSTER
(NAMEC(SAMPLE.TEST.FILEA)
INDEXED
BUFFERSPACE(4096)
RECORDSIZE(80 80)
RECORDS (500 200>
KEYS(6 1)
SHAREOPTIONS(2)
VOLUMES(M3350A))
DATA
(NAME(SAMPLE.TEST.FILEA.DATA))
INDEX
(NAME(SAMPLE.TEST.FILEA.INDEX))
CATALOG(CICS160.UCAT)
LISTCAT ENTRIES(SAMPLE.TEST.FILEA) ALL
CATALOG(CICS160.UCAT)

[ S N T T N N O PO N N N AN |

/ %
/&

(This job is included in Z.DFHSPJCL)

Figure 22. Defining the User File FILEA

The file has here been defined in VSAM space belonging to the
previously-defined user catalog CICS160.UCAT. The definition is
similar to that used for auxiliary temporary storage and
intrapartition transient data except for the fact that those data
sets are defined as nonindexed. In the case of FILEA, an index
component is also defined. (If the index component name is not
5gzéi§itly given in the defining job, a name will be generated by

Any indexed (key-sequenced) VSAM file must be loaded with at least
one record before it can be used for V5AM processing. The
following job loads FILEA with the data required for the sample
application programs:
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/7 JOB INTFILEA '

/7 DLBL CICSUCT,'CICS160.UCAT',,VSAM
/7 DLBL FILEA,'SAMPLE.TEST.FILEA',,VSAM,CAT=CICSUCT
// EXEC IDCAMS,SIZE=AUTO

REPRO INFILE -
(SYSIPT -
ENVIRONMENT -
(BLOCKSIZE(80) -
RECORDFORMAT(FIXUNB) -
RECORDSIZE(80))) -
QUTFILEC(FILEA)
000100W. DAVIS SURREY, ENGLAND 3215677826 11 81$0100.11YES
000102F. ALDSON WARWICK, ENGLAND 9835618326 11 81$1111.11YES
000104S. BOWLER LONDON, ENGLAND 1284629326 11 81$0999.99YES
000106B. ADAMS CROYDON, ENGLAND 1968567326 11 81$0087.71YES
000111GENE BARLOWE SARATOGA,CALIFORNIA 4612075301 02 74$0111.11YES
000762GEORGE BURROW SAN JOSE,CALIFORNIA 2231212101 06 745$0000.00YES
000983H. L. L. CALL WASHINGTON, DC 3451212021 06 75%$9999.99YES
001222J.R.REYNOLDS BOBLINGEN, GERMANY 7031555110 04 73$33649.99YES
001781HAROLD JAMES SINDELFINGEN, GERMANY7031999021 06 77$0009.99YES
003210M. P. CREPIN PARIS, FRANCE 1234567010 03 7563349.99YES
003214HUBERT C HERBERT SUNNYVALE, CAL. 3411212000 06 7350009.99N0
003890PHILIPPE SMITH, JR NICE, FRANCE 0000000028 05 74$0009.99N0
004004STAN SMITH DUBLIN, IRELAND 7111212102 11 73$1259.99N0
004445DANIEL O'GALWAY SOUTH BEND, S.DAK. 6121212010 10 73$0009.99N0
004878D.C. CURRENT SUNNYVALE, CALIF. 3221212010 06 73$5399.99N0
005005J. S. LAVERENCE SAN FRANCISCO, CA. 0000000101 08 73$0009.99N0
005444JEAN LAWRENCE SARATOGA, CALIF. 6771212020 10 74$0809.99N0
005581J0HN ALDEN III BOSTON, MASS. 4131212011 04 764$0259.99N0
006016DR W. T. KAR NEW DELHI, INDIA 7033121121 05 74$0009.88YES
006670WILLIAM KAPP NEW YORK, N.Y. 2121212031 01 75$3509.88N0
006968D. CONRAD WARWICK, ENGLAND 5671382126 11 81$0009.88YES
007007BRIGITTE EICRN STUTTGART, GERMANY 7031100010 10 75$5009.88N0
007248B. C. WILLIAMSON REDWOOD CITY, CALF. 3331212111 10 75$0009.88N0
007779MRS. W. WELCH SAN JOSE, CALIF. 4151212003 01 7550009.88YES
100000G. NEADS TORONTO, ONTARIO 0341512126 11 81$0010.00YES
111111C. MEARS OTTAWA, ONTARIO 5121200326 11 81$0011.00YES
200000A. BONFIELD GLASGOW, SCOTLAND 6373829026 11 81$0020.00YES
222222J. WIEBERS FRANKFURT, GERMANY 2003415126 11 81$0022.00YES
300000K. TRENCHARD NEW YORK, U.S. 6473980126 11 81$0030.00YES
333333D. MYRING CARDIFF, WALES 7849302026 11 81$0033.00YES
400000W. TANNER MILAN, ITALY 2536373826 11 8150040.00YES
466666A, FISHER CALGARY, ALBERTA 7788982026 11 81$0044.00YES
500000J. DENFORD MADRID, SPAIN 4665666026 11 81$0000.00YES
555555C. JARDINE KINGSTON, N.Y. 3996442026 11 81$0005.00YES
600000F. HUGHES DUBLIN, IRELAND 1239878026 11 81$0010.00YES
666666A. BROOKMAN LA HULPE, BRUSSELS 4298384026 11 81$0016.00YES
700000A. MACALLA DALLAS, TEXAS 5798632026 11 81$0002.00YES
777777D. PRYKE WILLIAMSBURG, VIRG. 9187613126 11 81$0027.00YES
800000H. BRISTOW WESTEND, LONDON 26423338926 11 81$0030.00YES
888888B. HOWARD NORTHAMPTON, ENG. 2369163926 11 81$0038.00YES
900000D. WOODSON TAMPA, FLA. 3566812026 11 8150040.00YES
999999R. JACKSON RALEIGH, N.Y. 8659163926 11 81$0049.00YES
Va3
/&
(This job is included in Z.DFHSPJCL)
Figure 23. Loading the User File FILEA With Initial Data
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SAMPLE TABLES

As explained above, in order to define the application programs
and maps, and the other resources they require, to the CICS
system, a number of control tables must be coded and assembled and
link-edited to a private core image library, and then selected
during system initialization at CICS start-up time.

The rules for coding control tables and the meaning of the various
operands that describe the resources being defined are explained
fully in the CICS/VS Resource Definition Guide. In order to
simplify this part of the installation of the sample application
programs, the distributed system contains copy books for the
entries required. Their names and contents are listed in Appendix
D. The actual copy books that are relevant to the samples are
included, where required, in the text that follows.

Each table defining the resources of a particular type is coded,
beginning with a TYPE=INITIAL macro statement and ending with
TYPE=FINAL. The TYPE=INITIAL statement may include the SUFFIX=xx
operand, where xx is a user-chosen 2-character identifier of the
version of the table. In the following examples, the suffix will
be S1 throughout.

The body of the table is composed of a series of macro statements,
describing each resource being defined. It is these definitions
for the sample applications that are included as copy books in the
distributed A. library.

Before the control tables can be assembled and link-edited into
vour system, you must define a private core image library (if you
do not already have one defined) to hold them (and application
programs, maps, and so on, that you may wish to install). The
following job can be used for this purpose:

/7 JOB CREATE NEW PRIVATE CORE IMAGE LIBRARY
¥ User Private Core Image Library
/7 DLBL U160PCL,'USER.PRIVATE.CIL',99/365
/7 EXTENT ,M3330A,1,0,19,57
77 LIBDEF CL,NEW=U160PCL
/7 EXEC CORGZ
NEWVOL CL=3(4)
/ ¥
/&

(This job is included in Z.DFHSPJCL)

Figure 24. Defining a Private Core Image Library

The size chosen for the private core image library is such as to
occupy an integral number of cylinders. The above job allocates 3
cylinders of space on an IBM 3330 Direct Access Storage Device for
the private core image library, of which ¢ tracks are to be used
for the directory. The equivalent sizes for a private core image
library on devices other than a 3330 are:

Device Type Size Directory Size
3340 144 tracks (12 cyls) 10 tracks
3350 57 tracks (3 cyls) 3 tracks
331073370 1350 blocks 94 blocks
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WORK FILES

Temporary DASD space needs to be provided for three assembly work
files and one input file for the linkage editor. These files can
be defined in every assembly job stream, or they can be added to
the system or partition standard labels. These files may already
be included in the standard labels for your installation — you
should check before you define them yourself.

7/ JOB CREATE WORK FILES AND LINK FILE
/7 OPTION STDLABEL=ADD (or OPTION PARSTD=ADD)
/7 DLBL IJSYSO01, "WORK.FILE.1',0,SD

// EXTENT S$YS5001,,1,0,418,361

/7 DLBL IJSYS02,'WORK.FILE.2',0,SD

// EXTENT S5YS002,,1,0,779,361

// DLBL IJSYS03, "WORK.FILE.3',0,SD

7/ EXTENT S$YS003,,1,0,1140,266

// DLBL IJSYSLN,'SYSLNK.FILE',0,SD

7/ EXTENT SYSLNK,,1,0,16406,76

/7 ASSGN SYS001,DISK,PERM,VOL=M3330A,SHR
7/ ASSGN S$YS002,5Y5001

/7 ASSGN S§YS003,5Y5001

7/ ASSGN SYSLNK,SYS001

(This job is included in Z.DFHSPJCL)

Figure 25. Adding Assembly Work Files and Link File

The equivalent sizes for these files on devices other than a 3330
are:

Device Type SYS001 §Ys002 $YS003 SYSLKK

3340 912 912 672 192
3350 285 285 228 76
331073370 8550 8550 6300 1800
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PROCESSING PROGRAM TABLE (PPT)

This table contains definitions of the user's application
programs and maps and also CICS-supplied application programs.
The definitions of the CICS-supplied programs are contained in
the DFHXPPT copy book that is part of DFHPPT1$, used to start up
the initial system.

To this must be added one of the copy books DFHXPPTA, DFHXPPTC,
DFHXPPTP, or DFHXPPTR, depending on the language you are using.
The copy book for the assembler language (DFHXPPTA) is shouwn
below:

TITLE ‘'DFHXPPTA - COPYBOOK FOR ASSEMBLER SAMPLE PROGRAMS'
DFHPPT TYPE=ENTRY,PGMLANG=ASSEMBLER, PROGRAM=XDFHAMNU
DFHPPT TYPE=ENTRY,PGMLANG=ASSEMBLER,PROGRAM=XDFHAALL
DFHPPT TYPE=ENTRY,PGMLANG=ASSEMBLER,PROGRAM=XDFHABRW
DFHPPT TYPE=ENTRY,PGMLANG=ASSEMBLER,PROGRAM=XDFHAREN
DFHPPT TYPE=ENTRY,PGMLANG=ASSEMBLER,PROGRAM=XDFHACOM
DFHPPT TYPE=ENTRY,PGMLANG=ASSEMBLER,PROGRAM=XDFHAREP
DFHPPT TYPE=ENTRY,MAPSET=XDFHAMA
DFHPPT TYPE=ENTRY,MAPSET=XDFHAMB
DFHPPT TYPE=ENTRY,MAPSET=XDFHAMC
DFHPPT TYPE=ENTRY,MAPSET=XDFHAMD
DFHPPT TYPE=ENTRY,MAPSET=XDFHAMK
DFHPPT TYPE=ENTRY,MAPSET=XDFHAML

Thus, for example, if yvou will be using assemb{er-{anguage
application programs, you would run the following job:

/7 JOB CICSTAB ASSEMBLE AND LINK-EDIT SAMPLE DFHPPTS1
¥ User Private Core Image Library
/7 DLBL U160PCL,'USER.PRIVATE.CIL"
/7 EXTENT ,M3330A
/77 OPTION CATAL,NODECK,ALIGN
/7 LIBDEF CL,TO=U160PCL
/77 LIBDEF RL,SEARCH=Cl60PRL
7/ LIBDEF SL,SEARCH=C160PSL
/77 EXEC ASSEMBLY
DFHPPT TYPE=INITIAL, 3
SUFFIX=S1
COPY DFHXPPT
COPY DFHXPPTA
DFHPPT TYPE=FINAL
END
/%
/7 EXEC LNKEDT
/&

(This job is included in Z.DFHSPJCL)

Figure 26. Assembling and Link-Editing a Sample PPT

In order to reduce the amount of listed output from the assembly
of the PPT, PCT, FCT, DCT, and TCT, vou might wish to include the
PRINT NOGEN option in the job stream.
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PROGRAM CONTROL TABLE (PCT)

This table is used by CICS to identify incoming transaction
identifiers and to initialize the transaction by invoking the
appropriate program. Here again, there are a number of basic
CICS-required entries that are included in the DFHXPCT copy book.
To these must be added the entries in copy book DFHXPCTA,
DFHXPCTC, DFHXPCTP, or DFHXPCTR, depending on the language you
are using. The copy book for assembler language (DFHXPCTA) is
shown below:

TITLE ‘'DFHXPCTA - COPYBOOK FOR ASSEMBLER SAMPLE PROGRAMS'
DFHPCT TYPE=ENTRY,PROGRAM=XDFHAMNU, TRANSID=AMNU
DFHPCT TYPE=ENTRY,PROGRAM=XDFHAALL,TRANSID=AINQ
DFHPCT TYPE=ENTRY,PROGRAM=XDFHAALL,TRANSID=AADD
DFHPCT TYPE=ENTRY,PROGRAM=XDFHAALL,TRANSID=AUPD
DFHPCT TYPE=ENTRY,PROGRAM=XDFHABRW, TRANSID=ABRW
DFHPCT TYPE=ENTRY,PROGRAM=XDFHAREN, TRANSID=AORD
DFHPCT TYPE=ENTRY,PROGRAM=XDFHACOM, TRANSID=AORQ
DFHPCT TYPE=ENTRY,PROGRAM=XDFHAREP, TRANSID=AREP

The following job should be run:

7/

JOB CICSTAB ASSEMBLE AND LINK-EDIT SAMPLE DFHPCTS1

¥ User Private Core Image Library

/¥
7/
/&

DLBL Ul160PCL, 'USER.PRIVATE.CIL®
EXTENT ,M3330A
OPTION CATAL,NODECK,ALIGN
LIBDEF CL,T0=U160PCL
LIBDEF RL,SEARCH=C160PRL
LIBDEF SL,SEARCH=C160PSL
EXEC ASSEMBLY
DFHPCT TYPE=INITIAL, *
SUFFIX=51
COPY DFHXPCT
COPY DFHXPCTA
DFHPCT TYPE=FINAL
END

EXEC LNKEDT

Figure 27. Assembling and Link-Editing a Sample PCT
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DESTINATION CONTROL TABLE (DCT)

The destination control table defines to CICS the transient data

queues (both extrapartition and intrapartition). Certain queue

names (destinations) are again required by CICS; these are
included in the pregenerated DCT for the initial system startup as
?xtrfpa;tition destinations directed to the output printer
SYSLST).

Two further destinations are required to run the sample
applications. These are defined in the DFHXDCTS copy book:

TITLE

LOGA DFHDCT

L860 DFHDCT

'"DFHXDCTS - COPYBOOK OF DCT ENTRIES FOR SAMPLE PROGRAMS'
TYPE=INDIRECT, DESTINATION LOGA USED X
DESTID=LOGA, BY CICS SAMPLE PGMS X
INDDEST=CPLI

TYPE=INTRA, DESTINATION L860 USED BY ORDER X
DESTID=L860, ENTRY QUEUE PRINT SAMPLE PROGRAMS X
DESTFAC=TERMINAL, TERMINAL X
TRANSID=A0RQ, <CHANGE IF WANT TO RUN 'PORQ', "OREQ'X
TRIGLEV=30 AORQ IS AUTO INIT'ED WHEN QUEUE=30

The first destination, LOGA, is directed to the output printer in
the same way as the destinations in the pregenerated DCT. The
other destination, L860, is an example of an intrapartition
destination with a trigger level of 30 and an
automatically-initiated transaction identifier AORQ (see
"Intrapartition Destinations” on page 38 for a description of the
trigger-level mechanism).

This means that, whenever a transaction places the thirtieth
element on the L8600 queue, the AORQ transaction is automatically
initiated by CICS to process the queue, and the queue is
effectively emptied again.

Before you assemble the sample DCT that includes these
destinations, you must ensure that the AORQ transaction
identifier is made to correspond to the language you are using,
that is, OREQ for COBOL, PORQ for PL/I, or RORQ for RPG II.

You then assemble the DCT by running the following job:

144
/77
Va4
7/
/7
/7
7/

/%
/77
/&

/77 JOB CICSTAB ASSEMBLE AND LINK-EDIT SAMPLE DFHDCTS1
¥ User Private Core Image Library

DLBL U160PCL,'USER.PRIVATE.CIL'

EXTENT ,M3330A

OPTION CATAL,NODECK,ALIGN

LIBDEF CL,TO=U160PCL

LIBDEF RL,SEARCH=C160PRL

LIBDEF SL,SEARCH=C160PSL

EXEC ASSEMBLY

TYPE=INITIAL, 3
SUFFIX=S1

DFHXDCT1

DFHXDCT

DFHXDCTS

TYPE=FINAL

DFHDCT

COPY

COPY

COPY

DFHDCT
END

EXEC LNKEDT

Figure 28. Assembling and Link-Editing a Sample DCT
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FILE CONTROL TABLE (FCT)

The file control table is used to define to CICS the user files or
data sets required to run your application programs. (Note,
however, that sequential files are defined as extrapartition
destinations in the destination control table.)

The only FCT entry necessary for the running of the sample
programs is for the file known as FILEA (from which the sample
application package is sometimes referred to as the FILEA
samples). This is a VSAM file that has been created and loaded
with the initial data used for the running of the sample
applications.

The DFHXFCTS copy book contains the single entry defining FILEA:

TITLE "DFHXFCTS - COPYBOOK FOR FILEAT

DFHFCT TYPE=DATASET,DATASET=FILEA,ACCMETH=(VSAM,KSDS),
SERVREQ=(GET,PUT,UPDATE, NEWREC, BROWSE, DELETE),
RECFORM=(FIXED,BLOCKED),BUFND=3,BUFNI=2,STRNO=2,
OPEN=INITIAL

K X X

The following job should then be used to assemble and link-edit
the FCT:

7/

JOB CICSTAB ASSEMBLE AND LINK-EDIT SAMPLE DFHFCTS1

¥ User Private Core Image Library

/%
/7
/&

DLBL U160PCL, 'USER.PRIVATE.CIL'
EXTENT ,M3330A
OPTION CATAL,NODECK,ALIGN
LIBDEF CL,TO=U160PCL
LIBDEF RL,SEARCH=C160PRL
LIBDEF SL,SEARCH=C160PSL
EXEC ASSEMBLY
DFHFCT TYPE=INITIAL, *
SUFFIX=S1
COPY DFHXFCTS
DFHFCT TYPE=FINAL
END

EXEC LNKEDT

Figure 29. Assembling and Link-Editing a Sample FCT

72

CICS/D0S/VS Installation and Operations Guide




TERMINAL CONTROL TABLE (TCT)

In order to run the samples, it is necessary to define at least
one 3270-type display terminal and one printer in addition to the
console and sequential card reader/line printer definitions
already contained in the pregenerated TCT with suffix 1$ used to
start up the initial system in Part 1 of this book.

The DFHXTCTC copy book defines the VSE console for use as a CICS
terminal:

TITLE 'DFHXTCTC-SAMPLE TCT-COPYBOOK FOR CONSOLE’

DFHTCT TYPE=GPENTRY, X
GPTYPE=CONSOLE, CONSOLE SUPPORT X
TRMIDNT=CNSL, TERMINAL NAME X
TRMUAL=32, USER AREA LENGTH X
LININL=80 TIOA LENGTH
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The DFHXTCTS copy book defines a pair of input and output
sequential devices that can be used to simulate a terminal to
CICS. In that copy book, the card reader and line printer
combination simulate a terminal known to a CICS application as
SAMA. Input can be submitted through the card reader (SYSRDR),
and output will be sent to the line printer (SYSLST).

TITLE V'DFHXTCTS - COPYBOOK TCT ENTRIES FOR SEQUENTIAL (CRLP) TX
ERMINAL ENTRIES'
3636 36 96 36 36 36 26 36 3 3 36 36 3 36 6 I 36 3 36 36 36 2 3 K 3 336 36 26 36 3 36 336 36363 36 9 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 3 3 3 36 3 36 36 36 6 3 36 4 X
X % % D T F S * % %
36 26 56 36 36 3 36 96 96 26 36 36 36 3 36 36 36 36 36 56 3 3 236 3 3 36 2 26 36 2 36 36 36 3 36 26 2 36 56 36 36 3 3 36 36 3 3 I 3 36 3 36 36 3 3 I I 3 H 36 36 36 36 6 36 3 36 X %
DS 0D :
DC CL32"INPUT AND OUTPUT DTFS'
DFHTCT TYPE=SDSCI,
DEVADDR=SYSRDR,
DEVICE=2540,
DSCNAME=READER
DFHEJECT
DFHTCT TYPE=SDSCI,
DEVADDR=SYSLST,
DEVICE=1403,
DSCNAME=PRINTER
DFHEJECT
3696 36 26 3636 3626 26 6 3636 36 36 K 36 36 33 36 2 36 3 36 36 26 3 2 36 56 36 3 3 2 36 36 36 6 36 3 3 3 36 36 36 26 36 2 26 36 36 6 36 3 3 I 36 26 36 2 36 3 36 36 3 3 3 X %
*® X X% LINE AND TERMINAL ¥ % ¥
X % % DEFINITTION * % ¥
336 3 36 3 56 36 36 6 36 36 96 3 3 336 3 26 36 36 36 3 3 3 336 K 3 K 36 3 36 3 36 36 2 56 36 3 3 2 33 3 36 36 3 36 36 3 36 36 36 3 36 I 2 9 3 3 X ¢
DS 0D
DC CL64'T ERMINAL AND LINE ENTRIES'
3636 363 363 3 36 56 56 56 33636 26 26 3 3 3K 3 K36 3 3 3 I H 3636 3 3 3 3 H 36 6 36 3 33 3 36 3 36 K 3 36 36 36 3 3 3 3 3 36 36 3 6 36 3 36 36 3 3 X 3 ¥ %
DS 0D
DC CL32'S A M A LINE AND TERMINAL ENTRY'
DFHTCT TYPE=LINE,
ACCMETH=SEQUENTIAL,
TRMTYPE=CRLP,
ISADSCN=READER,
0SADSCN=PRINTER,
INAREAL=88,
DUMMY=DUMMY
DFHTCT TYPE=TERMINAL,
TRMIDNT=SAMA,
TRMPRTY=32,
TRMSTAT=(TRANSCEIVE),
DUMMY=DUMMY
3636 36 26 96 36 36 36 36 36 36 36 36 36 36 36 6 3 36 26 6 6 2 3 3 3 36 3 2 36 6 3 3 3¢ 36 36 36 36 26 363 36 36 36 3 3 36 36 36 3 3 I 6 36 396 6 3 3636 36 36 36 36 36 36 36 36 36 3¢ ¢
*® % X FINALIZE % x ¥
3636 36 36 36 36 36 26 36 6 3 36 26 36 3 26 36 369 23 36 3 K 2 I I I 3 K I 3K I 3 H I I K I IEH X I I K I X I I H I I X HHH KN K
DS 0D
DC CL32'T € T  WAIT LIST'

X XK X

X X X

KK XK XK XKXXXXX
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If you are using BTAM, the DFHXTCBS copy book defines two local
display terminals with symbolic units SYS020 and SYS021 and a

printer with symbolic unit SYS027:

TITLE 'DFHXTCBS-BTAM SAMPLE TCT-COPYBOOK FOR LOCAL TERMINALS®

DFHTCT TYPE=GPENTRY, 1 LINE FOR: X
GPTYPE=3270L, LOCAL 3270 DEVICE X
LININL=160, TIOA LENGTH X
LINELST=(020), ADDRESS X
TRMFEAT=(DSUA), FEATURE X
TRMSTAT=(A), TERMINAL STATUS X
TRMMODL=(2A), TERMINAL MODEL X
TRMUAL=(32), USER AREA LENGTH X
TRMIDNT=(L774) TERMINAL NAME

DFHTCT TYPE=GPENTRY, 1 LINE FOR: X
GPTYPE=3270L, LOCAL 3270 DEVICES X
LININL=160, TIOA LENGTH X
LINELST=(021,027), ADDRESSES X
TRMFEAT=(DSUA,P), FEATURES X
TRMSTAT=(A,A), TERMINAL STATUS X
TRMMODL=(24,2C), TERMINAL MODELS X
TRMUAL=(32,32), USER AREA LENGTH X
TRMIDNT=(L77B,L860) TERMINAL NAMES

You can use this copy book unchanged, but you must assign in your

CICS startup job the addresses of the devices to the symbolic

units. For example:
ASSGN SYS020,0A1

where 0Al is the address of a display terminal, or
ASSGN SYS020, IGN

if commands to the symbolic unit 5Y5020 are to be ignored.

The following job can then be used to assemble and link-edit the

DFHTCTS1 control table:

/7

/7
7/
7/
/77
V44
V4
/77

/%
/77
&

JOB CICSTAB ASSEMBLE AND LINK-EDIT SAMPLE DFHTCTS1

¥ User Private Core Image Library

DLBL U160PCL,'USER.PRIVATE.CIL?®

EXTENT ,M3330A

OPTION CATAL,NODECK,ALIGN

LIBDEF CL,TO=U160PCL (your private core image library)

LIBDEF RL,SEARCH=(C160PRL,BTMRLB) (include BTAM relocatable library)
LIBDEF SL,SEARCH=(C160PSL,BTMSLB) (include BTAM source library)
EXEC ASSEMBLY

DFHTCT TYPE=INITIAL, ¥
ACCMETH=NONVTAM, *
SUFFIX=S1

COPY DFHXTCTS

COPY DFHXTCTC

COPY DFHXTCBS

DFHTCT TYPE=FINAL
END

EXEC LNKEDT

Figure 30. Assembling and Link-Editing a Sample BTAM TCT
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If you are using VTAM, the copy book to be used is DFHXTCVS:

TITLE 'DFHXTCVS - COPYBOOK ENTRIES FOR VTAM SAMPLE TCT!
36 36 36 36 6 3 36 36 96 3 3 36 3 36 I I HE 3 I 3 3 36 3 I 56 36 3 36 2 3 3 3 36 3 3 36 6 3 3 I 36 36 36 3 3 36 3 3 3696 3 3 3 3 36 36 3 3 3 I 34 36 H K K K

¥ L77A - VTAM SNA LUTYPE2. NETNAME - D72L301. *
¥ L77D - VTAM NON-SNA 3270. NETNAME - D72L304. *
¥ L860 - VTAM NON-SNA 3270 PRINTER. NETNAME - P42L308. *

EE3.3.33.33.3.33.333.3.3.3333.3.3.3.333.3333.333333.3333.3333333.3.33.33.3.3333333.3333.3.3333.8.8,

VTRM1 DFHTCT TYPE=TERMINAL, TRMIDNT=L77A,TRMTYPE=LUTYPE2, TRMMODL=2,
TIOAL=(1500,1920),RELREQ=(NO,YES),

BUFFER=1536,

FEATURE=(SELCTPEN, AUDALARM,UCTRAN,DCKYBD),
CHNASSY=YES,

NETNAME=D72L301,

PRINTTO=(VTRM3),

GMMSG=NO,

ACCMETH=VTAM, TCTUAL=32,

CONNECT=AUTO, TRMSTAT=(TRANSCEIVE)

VTRM2 DFHTCT TYPE=TERMINAL, TRMIDNT=L77D, TRMTYPE=3270, TRMMODL=2,
CLASS=(CONV,VIDEO),TIOAL=1500,RELREQ=(NO,YES),
FEATURE=(SELCTPEN, AUDALARM,UCTRAN, DCKYBD),
NETNAME=D72L304,

PRINTTO=(VTRM3),

GMMSG=YES,

ACCMETH=VTAM, TCTUAL=32,
CONNECT=AUTO, TRMSTAT=(TRANSCEIVE)

VTRM3 DFHTCT TYPE=TERMINAL,TRMIDNT=L860, TRMTYPE=3270P, TRMMODL=2,

NETNAME=P42L 308,

RELREQ=(YES,YES),

CLASS=(CONV,VIDEO), TIOAL=1500,TCTUAL=32,
ACCMETH=VTAM, CONNECT=AUTO, TRMSTAT=(TRANSCEIVE)

K XK XK XK XK XK XK X XK X XK KK X KXKXKXKXXK

This defines a non-SNA local terminal (3270) with terminal name
L77A and a SNA local terminal (LUTYPE2) with terminal name L77B.
Here, you must ensure that the NETNAMEs for these terminals and
for the printer agree with the corresponding definitions in the
VTAM B. books.

If the NETNAMEs agree, vou assemble and link-edit the TCT as
before:

7/ JOB CICSTAB ASSEMBLE AND LINK-EDIT SAMPLE DFHTCTS1

¥ User Private Core Image Library

/7 DLBL Ul60PCL,'USER.PRIVATE.CIL"'

/7 EXTENT ,M3330A

/77 OPTION CATAL,NODECK,ALIGN

/7 LIBDEF CL,TO=U160PCL (your private core image library)

/7 LIBDEF RL,SEARCH=(C160PRL,VTMRLB) (include VTAM relocatable library)
77 LIBDEF SL,SEARCH=(C160PSL,VTMSLB) (include VTAM source library)

7/ EXEC ASSEMBLY

DFHTCT TYPE=INITIAL, ¥
ACCMETH=(VTAM, NONVTAM) ¥
SUFFIX=S1

COPY DFHXTCTS
coPY DFHXTCTC
COPY DFHXTCVS
DFHTCT TYPE=FINAL
END
/%

/7 EXEC LNKEDT
/&

Figure 31. Assembling and Link-Editing a Sample VTAM TCT
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Note: If you wish to use your own TCT with the sample programs,
you should ensure that uppercase translate is defined for the
display terminal, and the terminal identifier for the printer
must be L860.
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CONSTRUCTING THE STARTUP JOB STREAM

Programs and Maps

Transactions

At this point, all the definitions necessary for running the
sample application programs have been completed. You are in a
position to start up CICS again and try them out. In the sense
that you now have a system that will perform a nontrivial piece of
work, yvou have completed the installation of a CICS system.

In putting together the job stream to start up CICS, you need to
identify (or define) to VSE, either explicitly or implicitly, all
the resources external to CICS that VSE is to make available to
CICS during execution. These definitions are, in many cases,
performed by means of VSE DLBL and EXTENT job control statements,
the filename in a DLBL statement being the symbolic identifier
that CICS uses when making requests for the corresponding
resource.

Other resources are defined to the system, not by explicit DLBL
and EXTENT statements, but rather by any of a number of different
implicit methods. We will now consider each of the various
resources defined to CICS by means of CICS control tables earlier
in ihis chapter, and examine how each is defined to the operating
system.

Programs and Basic Mapping Support (BMS) maps are entities that
have been link-edited as phases in the various core image
libraries. As such, they are known to VSE without having to be
explicitly identified. The DLBL and EXTENT statements for the
core image libraries must, however, be included in the startup job
stream, together with a LIBDEF statement indicating the library
search order to be used by VSE when searching for a particular
application program.

The CICS-provided application programs (that is, those that
implement CICS-supplied transactions, for example, CEMT, CEDF, or
CECI) and the pregenerated application programs have been
link-edited in the CICS private core image library (C160PCL in our
example). Your own application programs will have been
link-edited to one or more user core image libraries (for example,
Ul60PCL defined earlier in this chapter).

The search order in the LIBDEF statement should be such that any
user libraries are searched before the CICS core image library. If
you are running CICS with PLI=YES (or PL1=YES) specified in the
initialization parameters, you should also include the PL/I core
image library in the search chain.

Whereas application programs and maps are physical entities
(phases in a core image library), transactions are no more than
identifiers (symbolic names). Insofar as the names are chosen by
the user, they have to be defined to CICS in the program control
table. VSE, however, is unaware of transaction identifiers, and
no VSE definitions are required.

The program control table associates each transaction identifier
with the corresponding application program that CICS is to invoke
to satisfy the transaction request. The program control table
can, therefore, be considered to be a logical extension of the
program processing table, which defines the physical resources.

The program control table and the program processing table (as
well as the other CICS control tables) will have been link-edited
to a user core image library; the DLBL and EXTENT statements for
this library, together with its LIBDEF statement, must be
included in the startup job stream.
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Queues or Daestinations

Temporary storage queue names (DATAIDs) are dynamically created
(and may be deleted) by application programs during the running of
CICS. These queue names are CICS resources managed internally by
CICS, which creates its own tables for this purpose. There is, of
course, no question of defining these resources to VSE. The
temporary storage data set, in which CICS allocates space for the
queues, must be defined in the startup job stream, however.

Intrapartition transient data queue names (destinations) are
similarly managed internally by CICS. The names here are
predefined in the destination control table and, again, are not
known to VSE. The intrapartition transient data set must,
however, be included in the startup job stream.

Extrapartition transient data destinations refer to physical
files that may be individually processed not only by CICS
transactions, but also by other programs unconnected with the
CICS system (for example, by batch programs running in a different
partition).

Extrapartition transient data files must be defined to VSE in the
startup job stream as sequential files, either on disk or on tape
or as printer output. (The printer output is, of course, not
processed by a program but instead is printed immediately or, if
you are using a spooling system, is batched up and is printed at
the end of the CICS run.)

The extrapartition transient data file definitions in the startup
job stream must correspond to the definitions in the destination
control table (DCT). For disk files, DLBL and EXTENT statements
are required; the filename must be the same as the DSCNAME
operand in the DCT definition. Also, the symbolic unit address,
if specified in the EXTENT statement, overrides any that may have
been specified in the DEVADDR operand in the DCT.

For tape files, the symbolic unit address, as specified in the
DCT, should be assigned (ASSGN) in the startup job stream to the
physical unit on which the tape is to reside. If standard-labeled
tapes are used, a TLBL statement is required.

Finally, if extrapartition printer output is defined in the DCT by
means of the DEVADDR=SYSLST operand, the VSE ASSGN for SYSLST is
used and no further job control statement is required in the
startup job stream.

User Files and Data Bases

User files are held on direct access storage devices and are
defined as CICS resources in the file control table. The user
files may be managed by any of the following access methods: VSAM,
IEAM, or DAM, or they may be managed by the data base subsystem,
DL/I.

User files are defined to VSE in the startup job stream in
different ways, dependent on the access method used. In all
cases, however, a DLBL job control statement is required, whose
file name is the same as the DATASET operand in the corresponding
entry in the file control table. The DLBL statement should also
include the file identifier of the file, as stored on the direct
access storage device.

VSAM files must have been defined previously within VSAM space and
associated with an existing V5AM user catalog. The DLBL statement
for such a file must include the identifier VSAM and may include
the filename of the user catalog that owns the file. The DLBL
statement for the user catalog must also be included in the
startup job stream. Thus, for example, the VSAM file FILEA used
in the sample application package would be defined by:

// DLBL FILEA,'SAMPLE.TEST.FILEA',,VSAM,CAT=CICSUCT
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Terminals

ISAM and DAM files require, in addition to the DLBL statement, an
EXTENT statement indicating the location of the file on the direct
access storage device and an ASSGN statement specifying the
physical address on which the direct access storage device is
mounted. The DLBL statement must include the identifier ISE to
indicate an ISAM file, or DA to indicate a DAM file.

Further examples of the job control statements needed to define
user files in the startup job stream are given in "Chapter 4.11.
User File Definitions."”

DL/I data bases are VSAM files, and are defined in the startup job
stream in exactly the same way as VSAM files processed directly by
CICS. 1In addition, if DL/I data bases are being used, two further
tables must be defined in the startup job stream. Details of how
to code these definitions are given in "Chapter 4.13. DL/I
Definitions."

Not all the terminals connected to a host system are necessarily
known to the CICS system. O0Only those terminals defined in the
particular terminal control table selected during CICS
initialization are made known to CICS and thereby become CICS
resources. These terminals must also be made known, either
explicitly or implicitly, to the operating system.

The method of defining terminals to the system and the requirement
or otherwise to include job control statements for them in the
startup job stream depends on whether the terminal access method
used for that terminal (and reflected in the terminal control
table definition) is BTAM or VTAM.

Local BTAM Terminals : Each terminal is connected (usually via a
channel-attached local control unit) to a unique physical address
(channel and unit address).

If you are using BTAM, vou should code, in the TYPE=SDSCI macro in
the terminal control table, a LINELST operand specifying a list of
three-digit numbers, each of which is interpreted as the symbolic
unit address of a single terminal. All the symbolic unit
addresses coded in a particular LINELST operand may be considered
to be related, for example referring to the terminals controlled
by a single control unit.

The TYPE=SDSCI macro is followed by a single TYPE=LINE macro. (In
the case of local terminals, this macro does not actually
represent a physical line, but is merely required to build an
internal control block.) The TYPE=LINE macro must be immediately
followed by one or more TYPE=TERMINAL macros describing the
actual terminals and corresponding, in order, to the symbolic
unit addresses in the LINELST operand. (You may alternatively use
the TYPE=GPENTRY macro as, for example, in the DFHXTCBS sample
copy book described earlier; all these macro definitions are then
replaced by a single macro.)

In the startup job stream, each of the symbolic unit addresses
defined in the LINELST operand must be assigned to the physical
address to which the corresponding terminal is connected, for
example:

/7 ASSGN 5Y5021,0A2

where 5Y5021 is the symbolic unit address and 0A2 is the physical
address.

Thus, when a CICS application program refers to a terminal, which
it identifies by the symbolic name in the TRMIDNT operand in the
DFHTCT TYPE=TERMINAL macro, the CICS system associates the
terminal with the symbolic unit address (by position in the
LINELST operand) and this is finally associated with the real
address by the ASSGN job control statement.
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Remote BTAM Terminals: A variety of methods of connecting remote
terminals with the host computer is used, depending on the
characteristics of the terminals and intervening controllers. In
general, however, a group of terminals may be attached to a
control unit which, in turn, is connected via modems and a
telecommunications line to a transmission control unit (or
communications controller). The transmission control unit is
attached directly to a system channel.

The transmission control unit is able to control a number of lines
as described above, each of these lines corresponding to a unique
physical address (channel and unit address). The way such a
configuration is described in the CICS terminal control table is
to code a TYPE=SDSCI macro for each transmission control unit
controlling transmissions to CICS terminals.

As before, this macro contains a LINELST operand with a list of
three-digit numbers; these are now interpreted as symbolic unit
addresses of the lines connected to the controller. It is these
lines (as compared with the actual terminals in the local case)
that are associated with the physical addresses.

For each line controlled by a terminal communications unit, a
TYPE=LINE macro must be coded in the same order as the
corresponding LINELST entries. Each TYPE=LINE macro must be
immediately followed by one or more TYPE=TERMINAL macros
describing the terminals on that line.

In the startup job stream, each of the symbolic unit addresses
defined in the LINELST operand is assigned to the physical address
of that line. Thus:

V4 ASSGN SYS030,0C0

assigns the symbolic unit address SYS030 to the physical address
0CO.

The individual terminals on a line are further identified by
polling and addressing characters that are part of the actual data
stream traveling along the line. The polling and addressing
characters are recognized by the control unit to which the
terminals are attached, which itself delivers the data to or from
the actual terminal.

The polling and addressing characters for the terminals on a line

are built into the control unit to which the terminals are

gttgched. The polling and addressing characters are made known to
ICS by:

1. Preceding the corresponding TYPE=LINE macro in the terminal
control table with a set of DTFTRMLST macro statements that
define the characters, and

2. Associating the TYPE=LINE macro with the list of polling
characters and each TYPESTERMINAL macro with the
corresponding addressing characters.

VTAM Terminals: If you are using VTAM, no definitions in the CICS
startup job stream are required. VTAM, or the network control
program, contains tables in which the network of terminals it
controls is described, and it uses these to manage the flow of
data between CICS and the terminals, using only the I/0 facilities
of the operating system.

The local terminals controlled by VTAM may be SNA terminals
connected to a channel-attached cluster controller, or they may
be non-SNA 3270 terminals connected via a local control unit (as
in the BTAM configuration).

Remote terminals controlled by VTAM are attached to a SNA cluster

controller, which is connected via an SDLC line with a
channel-attached communications controller. The communications
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CICS Data Sets

controller may also be loaded with code to enable remote terminals
to be connected to it via a binary synchronous (BSC) line.

Terminals, controllers, and lines are defined in VTAM tables as
nodes in the network. In particular, each terminal knoun to VTAM
(or rather, each logical unit (LU) in the case of SNA terminals)
has been defined in the VTAM table definitions with a VTAM node
name that is unique throughout the VTAM domain.

A given VTAM terminal (or logical unit) defined in the CICS
terminal control table has two names associated with it: the
NETNAME, which is the same as the VTAM node name, and the TRMIDNT,
which is the name used by application programs when referring to
that terminal.

Before using a terminal control table with VTAM terminal
definitions, you should therefore make sure that the NETNAMEs
defined in the table agree with the VTAM node names in vour VTAM
system (as held in the B. books in the VSE libraries). If the
names do not agree, it is probably most convenient to alter the
NETNAMEs in the terminal control table and reassemble and
link-edit it to your core image library in the usual uay.

The startup job stream must contain not only definitions of the
user resources discussed up to this point, but also definitions of
any CICS data sets that are to be used.

In addition to the dump and auxiliary trace data sets described in
"Chapter 2.2. System Data Sets,™ you may also need to define:

. The restart data set, if you are using AUTO start (see
"Chapter 2.4. Restart and Recovery of CICS")

. The system log, if vou are running recoverable transactions
(see "Chapter 2.4. Restart and Recovery of CICS")

° User journals, if you wish to record audit-type information
ortperform forward recovery (see "Chapter 4.5. Journal Data
Sets")

. The CICS system definition file, if you wish to define certain
resources interactively (see "Chapter 4.10. CICS System
Definition File™)

o The statistics data sets, if you intend to gather automatic
statistics (as distinct from requested or termination
st?tjstics) (see "Chapter 4.7. Automatic Statistics Data
Sets"™).

CICS Core Image Library

The CICS private core image library contains the pregenerated
modules and tables; and these are used during CICS initialization
to load the CICS system into the CICS partition. The CICS private
core image library must be defined to VSE either in the startup
job stream or, more commonly, in the partition or system standard
labels (see "Starting Up CICS™ on page 25).
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Initialization Overrides

These should be chosen so that the CICS initialization process
loads a CICS system that is suited to your precise requirements.
The initialization override parameters included in the job stream
supersede or supplement the initialization parameters defined in
the system initialization table.

After you are satisfied that the override parameters are
correctly specified for your environment, you may prefer to code
them in a new system initialization table with a suffix chosen by
yourself, and use that suffix as the sole override parameter in
the startup job stream.
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STARTING UP CICS TO RUN THE SAMPLE APPLICATION PROGRAMS

The following job stream incorporates most of the topics that have
already been described earlier in this chapter, and you may wish
to run the job to test the sample application programs provided
with CICS.

77 JOB CICS START UP CICS SYSTEM FOR SAMPLE RUN

¥ User Private Core Image Library

77 DLBL Ul60PCL, 'USER.PRIVATE.CIL"®

/7 EXTENT ,M3330A

¥ User VSAM Catalog

/7 DLBL CICSUCT,'CICS160.UCAT',,VSAM

¥ Auxiliary Temporary Storage

/7 DLBL DFHTEMP,'CICS160. TEMP STORAGE', ,VSAM,CAT=CICSUCT
¥ Intrapartition Transient Data

/7 DLBL DFHNTRA,'CICS160.INTRA.TRANSD',,VSAM,CAT=CICSUCT

¥ FILEA Sample Data Set

/7 DLBL FILEA,'SAMPLE.TEST.FILEA',,VSAM,CAT=CICSUCT
¥ Dump Data Sets

s/ DLBL DFHDMPA,'CICS160.DUMP.DATASET.A',0,SD

7/ EXTENT SYS001,,1,0,210,40

77 DLBL DFHDMPB,'CICS160.DUMP.DATASET.B',0,SD

/7 EXTENT SYS001,,1,0,250,10

¥ Auxiliary Trace

/7 DLBL DFHAUXT,'CICS160.AUX.TRACE.A',0,SD

s/ EXTENT SYS5001,,1,0,260,40

/7 DLBL DFHBUXT,'CICS160.AUX.TRACE.B',0,SD

/7 EXTENT SYS001,,1,0,300,40

¥ ASSGN of DASD Containing CICS and User Files

s/ ASSGN SYS001,DISK,TEMP,VOL=M3350A,SHR

X Search Order for Core Image Libraries

7/ LIBDEF CL,SEARCH=(U160PCL,C160PCL)

¥ Local Terminals Defined in Sample BTAM TCT

ASSGN SYS020,0A1

ASSGN SYS021,0A2

ASSGN SYSOZ?.OAQ

¥ Start Up CICS With Override Parameters From SYSIPT

7/ EXEC DFHSIP,SIZE=1200K,PARM="'SIT=1$,SI"
TSP=2$,TDP=6$,DCP=D$, TRP=DS$
PPT=51,PCT=51,DCT=S1,FCT=51,FCP=3$,TCT=51
BMS=5$,PGRET=P/,PGPURGE=T/,PGCOPY=C/,PGCHAIN=X/
$END

/7 %

/&

(This job is included in Z.DFHSPJCL)

Figure 32. Starting Up CICS to Run the Sample Application Package

In the above job stream, the override parameters include the
tables assembled previously, and also:

FCP=3s Support for VSAM files

BMS=5$ Full-function BMS required to run the
sample transactions

PGRET=P/ )

PGPURGE=T/ ) To allow BMS paging to be performed

PGCOPY=Cs )

PGCHAIN=X/ )
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When CICS initialization is complete and the message:
DFH1500 - CONTROL IS BEING GIVEN TO CICS

is received at the CICS system console, the CICS terminals that
have been pouered on are enabled for the entry of transactions. At
this point, a VTAM terminal displays the following panel (you can
suppress the display or change the "WELCOME TO CICS5/VS" message by
means of the GMMSG= operand of the DFHTCT TYPE=TERMINAL macro, and
the GMTEXT= operand of the DFHTCT TYPE=INITIAL macro
respectively):

*¥¥¥%DFH2312 WELCOME TO CICS/VS %% 16:18:32

IIIII CCCCCC 555555 AAAERAAL] 555555
IITII cccececee §5555555 vvy vvy 55555555
III ccCcc ccC §55S SS AABRAA §58S SS

III ccc : $55S %% VVV Vvy $5SS5
III cceC §$555 33 % VVVVVY §58S
11 cCCC CC SS S§SSS VVVvy SS S$S5SS
II ccceccce 55555555 \AAAS 55555555
I cccccce 5555SS vvy 55555S

A BTAM terminal does not display any special message when CICS
initialization is completed. However, the screen is cleared and
the "SYSTEM AVAILABLE"™ indicator, if any, is turned on. To make
sure the terminal is connected to CICS, vou can press the ENTER
key. If so, vou will receive the message:’

DFH2001 INVALID TRANSACTION IDENTIFICATION - PLEASE RESUBMIT

You can now enter transactions at the screen. You may wish to
test the full-screen operation of the CICS-provided master
terminal transaction CEMT. The CEMT transaction was introduced
in Figure 19 on page 48, where the commands were entered from the
console.
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Clear the screen and enter "cemt inquire dump™. The following
screen is displayed:

INQUIRE DUMP
STATUS: RESULTS - OVERTYPE TO MODIFY
Dum(DFHDMPA ) Ope

RESPONSE: NORMAL TIME: .29 DATE: 83.071
PF: 1 HELP 3 END 7 SBH 8 SFH 9 MSG 10 SB 11 SF

Return the cursor to the beginning of line 1 and overtype "INQUIRE
DUMP™ with "set dump close”. Press ENTER. The resulting screen
is:

SET DUMP CLOSE

STATUS: RESULTS - OVERTYPE TO MODIFY

Dum(DFHDMPA ) Clo NORMAL

RESPONSE: NORMAL TIME: 4.57 DATE: 83.071
PF: 1 HELP 3 END 7 SBH 8 SFH 9 MSG 10 SB 11 SF

86

CIC5/D0S/VS Installation and Operations Guide



The same effect could have been achieved by moving the cursor to
the start of the word "Ope" in the first screen and overtyping the

letter "0" with "c".

Move the cursor either to the start of the word "CLOSE™ and
overtype with "open™, or to the start of the word "Clo™ and
overtype with "o". Press ENTER. The screen display will be:

SET DUMP OPEN
STATUS: RESULTS - OVERTYPE TO MODIFY

Dum(DFHDMPA ) Ope NORMAL
RESPONSE: NORMAL TIME: 5.15 DATE: 83.071
PF: 1 HELP 3 END 7 SBH 8 SFH 9 MSG 10 SB 11 SF

Return the cursor to the beginning of line 1 and overtype with
"perform snap title('User''s Sample Dump')". Press ENTER. A
formatted dump of the CICS partition is recorded (because
FDP=(,FORMAT) in DFHSIT1$). The screen displaved is:

PERFORM SNAP TITLE('USER''S SAMPLE DUMP')
STATUS: RESULTS - OVERTYPE TO MODIFY

Sna
RESPONSE: NORMAL TIME: 6.02 DATE: 83.071
PF: 1 HELP 3 END 7 SBH 8 SFH 9 MSG 10 SB 11 SF
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Overtype the words "PERFORM SNAP™ with "set dump switch™. Press
ENTER. The DFHDMPA data set has been closed automatically and is
now ready to be printed (using DFHDUP), while the alternate data
set DFHDMPB has been opened for output. The screen now shows:

SET DUMP SWITCH
STATUS: RESULTS - OVERTYPE TO MODIFY

Dum(DFHDMPB ) Ope NORMAL
RESPONSE: NORMAL TIME: 6.30 DATE: 83.071
PF: 1 HELP 3 END 7 SBH 8 SFH 9 MSG 10 SB 11 SF

Press PF3. The following screen is now displaved:

CEMT SET DUMP SWITCH
STATUS: SESSION ENDED
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At this point, the CEMT transaction has been completed and you may
continue by typing the same or a different transaction. The
following figure shows the full-screen versions of the
transactions showun in "Chapter 2.2. System Data Sets." You might
wish to complete these and demonstrate that the results are
identical to those obtained in that chapter.

CEMT INQUIRE DUMP

Shows initial status of the dump data set. This should be OPE
SET DUMP CLOSE

The data set is changed to CLO
SET DUMP OPEN

The data set is opened again.
PERFORM SNAP TITLE('USER''S SAMPLE DUMP'")

This will produce a CICS system dump for later use.
SET DUMP SWITCH

Switch the dump data set.
<PF3>

<CLEAR>
CSTT AOR
This will put the statistics collected to date to the
system printer or to SYSLST.
<CLEAR>
CEMT INQUIRE AUXTRACE
Shows initial status of auxiliary trace. Should be OFF CLO
SET AUXTRACE ON OPEN
Opens the data set and starts auxiliary trace.
SET AUXTRACE OFF CLOSE
SET AUXTRACE SWITCH
<PF3>
<GCLEAR>

CEMT PERFORM SHUTDOWN

You may now wish to run the sample application programs. Because
FILEA is not open, you must use CEMT to open it. The full command
to use is:

cemt set dataset(filea) open

After the file is open, vou can run AMNU (or one of its language
alternatives). Type AMNU and follow the screen prompts. A
description of the sample applications is given in Appendix E and
also in the CICS/VS Application Programmer's Reference Manual
(Command-lLevel).

You might also like to test the CICS execution diagnostic
facility. Type CEDF, then CLEAR the screen. Type AMNU. Each
CICS request issued by the application program is displayed on the
screen and the opportunity is given to alter certain of the
arguments. CEDF is a very powerful online means of tracing the
execution of an application program and of making online changes
to EXEC CICS statements without the necessity of reassembling or
recompiling the program.
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Chapter 2.4. Restart and Recovery of CICS

Among the various messages displayed during CICS initialization,
the message:

DFH1500 - CICS START-UP IS COLD
is of particular interest.

This message means that CICS is being started up entirely afresh
and without reference to any previous run. In such a situation,

it is possible that valuable information may be lost from one run
to the next.

For example, during a CICS run, records of data might be
written to an intrapartition transient data queue. The queue
might be defined with a trigger level, so that whenever the
number of records in the queue reaches a certain value, a
transaction is automatically initiated to process them. At
the time CICS is shut douwn, it is probable that a number of
records remain on the queue, waiting to be processed. If the
subsequent startup is cold, intrapartition transient data is
cleared and the records are lost.

To prevent data being lost in this way, CICS can preserve it
between one run and another and can perform what is known as a
warm restart. A warm restart, houever, relies on information
having been saved, in the form of a Warm keypoint, as part of
the processing carried out is used during the following
startup to re-create the data and the status of CICS
resources, and to enable the system to continue largely as if
the shutdown had not occurred.

REQUIREMENTS FOR A HARM KEYPOINT TO BE TAKEN

Two things are necessary to enable this saving to be carried out.
First, CICS must be running with a further data set, the restart
data set, defined. The restart data set serves as the repository
of all the information that may have to be restored during the
following startup.

Second, the CICS management modules must include the keypoint
program (DFHKPP). One of the functions of the keypoint program is
to record the warm keypoint on the restart data set during a
normal shutdown. The information in a warm keypoint includes:

U Destination control table entries for intrapartition queues.

° Auxiliary temporary storage queue names and pointers to
records in these queues. (Temporary storage queues held in
main storage are lost across a warm restart.)

. Entries in the file control table, program control table,
processing program table, and terminal control table (except
those for BTAM switched terminals)

. Control information representing requests to initiate
transactions, which have not yet been honored at the time of
the shutdown.

Chapter 2.4. Restart and Recovery of CICS 91



AUTOMATIC STARTUP

After having successfully completed a warm keypoint, the keypoint
program writes a further record (the control record) to indicate
that the next time CICS is started up, a warm restart may be
performed. What actually occurs at the next startup depends on
the system initialization parameters (or override parameters)
used.

To take full advantage of the warm keypoint, CICS must be started
with the START=AUTO system initialization parameter. CICS then
tests the control record during initialization and performs a
warm restart if it is possible to do so.

If START=AUTO is used, it is possible to perform a warm restart on
certain of the CICS facilities and not on others. This is done by
specifying the (,COLD) setting for the corresponding override
parameters for which a cold start is required (see "Chapter 5.2.
The CICS Startup Job Stream™ for details).

If, instead, the START=COLD system initialization parameter is
used, a cold start is forced, irrespective of whether a warm
keypoint was taken previously or not (the pregenerated system
initialization table DFHSIT1$ includes START=COLD). Again, if the
restart data set is not defined, or if the keypoint program does
not exist, then, whatever the value of the START parameter, a cold
start is forced by the CICS system.

You should use START=AUTO for all normal operations unless there
are good reasons for forcing a specific type of start.
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CREATION OF THE RESTART DATA SET

The restart data set is a key-sequenced VSAM file that you must
define in VSAM space and then load with an initial record (the
control record) before it can be used by CICS.

The control record contains a value such that, even with
START=AUTO, CICS will recognize that the restart data set is neuly
created and will, therefore, perform a cold start.

The following job can be used to create the restart data set,
belonging to the user catalog CICS160.UCAT:

7/ JOB DEFRSD CREATE RESTART DATA SET
/7 EXEC IDCAMS,SIZE=AUTO
DEFINE CLUSTER
(NAME(CICS160.RSD)
INDEXED
RECORDSIZE(2000 2000)
RECORDS(250 100)
KEYS(10 0)
FREESPACE(20 20)
SHAREOPTIONS(2)
_ VOLUMES(M33504))
DATA
(NAME(CICS160.RSD.DATA))
INDEX
(NAME(CICS160.RSD.INDEX))
CATALOG(CICS160.UCAT)

/&
(This job is included in Z.DFHSPJCL)

Figure 33. Defining the Restart Data Set

The following job should then be used to load the initial record:

/s JOB INITRSD INITIALISE RESTART DATA SET

7/ DLBL CICSUCT,'CICS160.UCAT',,VSAM

/7 DLBL DFHRSD, 'CICS160.RSD',,VSAM,CAT=CICSUCT

/7 EXEC IDCAMS,SIZE=AUTO
REPRO INFILE

(SYSIPT -
ENVIRONMENT -
(RECORDFORMAT(FIXUNB) -
BLOCKSIZE(80) -
RECORDSIZE(80))) -
OUTFILE(DFHRSD)
ACTL 0001
/¥
/&

(This job is included in Z.DFHSPJCL)

Figure 34. Initializing the Restart Data Set
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DEMONSTRATION OF WARM RESTART

94

You may now wish to demonstrate, with the aid of a very simple
example, how warm keypointing and warm restart work. You will
need to start up CICS again with the restart data set defined in
the startup job stream and with

KPP=D$

(the only varsion provided) and with START=AUTO specified in the
override parameters.

The startup job is now:

/77 JOB CICS WITH WARM RESTART
¥ User Private Core Image Library
/77 DLBL Ul60PCL,'USER.PRIVATE.CIL®
/7 EXTENT ,M3330A
¥ User VSAM Catalog
77 DLBL CICSUCT,'CICS160.UCAT',,VSAM
¥ Auxiliary Temporary Storage
/7 DLBL DFHTEMP,'CICS160. TEMP STORAGE', ,YSAM,CAT=CICSUCT
¥ Intrapartition Transient Data
/7 DLBL DFHNTRA,'CICS160.INTRA.TRANSD',,VSAM,CAT=CICSUCT
- ¥ Restart Data Set
77 DLBL DFHRSD,'CICS160.RSD',,VSAM,CAT=CICSUCT
¥ FILEA Sample Data Set
77 DLBL FILEA,'SAMPLE.TEST.FILEA',,VSAM,CAT=CICSUCT
¥ Dump Data Sets
/7 DLBL DFHDMPA,'CICS160.DUMP.DATASET.A',0,SD
/77 EXTENT SYS001,,1,0,210,40
/7 DLBL DFHDMPB,'CICS160.DUMP.DATASET.B',0,SD
/7 EXTENT SYS001,,1,0,250,10
¥ Auxiliary Trace
77 DLBL DFHAUXT,'CICS160.AUX.TRACE.A',0,SD
/7 EXTENT S5YS001,,1,0,260,40
77 DLBL DFHBUXT,'CICS160.AUX.TRACE.B',0,SD
/7 EXTENT SYS001,,1,0,300,40
¥ Search Order for Core Image Libraries
/77 LIBDEF CL,SEARCH=(U160PCL,C160PCL)
¥ ASSGN of DASD containing CICS and User Files
77 ASSGN SYS001,DISK,TEMP,VOL=M3350A,SHR
¥ Local Terminals Defined in Sample BTAM TCT
ASSGN SYS020,0A1
ASSGN S5YS021,0A2
ASSGN S5YS027,0A4
¥ Start Up CICS With Override Parameters From SYSIPT
/7 EXEC DFHSIP,SIZE=1200K,PARM='SIT=1$,S1"
TSP=2$,TDP=6$,DCP=D$, TRP=D$
PPT=S1,PCT=S1,DCT=51,FCT=51,FCP=3$,TCT=S1
BMS=S§,PGRET=P/,PGPURGE=T/,PGCOPY=C/,PGCHAIN=X/
KPP=D
START=AUTO, $END
/%
/&

Figure 35. Starting Up CICS with Warm Restart Capability

The first time you start up CICS using this job stream, a cold
start will be performed, because no warm keypoint exists in the
restart data set. Before shutting down CICS with a warm keypoint,
and in order to have something to record, vou can now use the AORD
sample transaction (or any of its high-level language
alternatives) to perform some processing.

For this demonstration, yvou should make sure that you have a local
printer connected and known to CICS. If you are using BTAM, the
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printer should be connected on the same address as is assigned to
5Y5027: 0A4 in the above example. If you are using VTAM, the
address should agree with that specified in the appropriate VTAM
B-book.

The AORD transaction refers to the FILEA user file, which has been
defined as initially closed. You must first open the file, as
described in the previous chapter, by means of the command:

cemt set dataset(filea) open
You may also wish to modify the trigger level of the
intrapartition transient data queue L8600 from its assembled value
of 30 to the value 3. The command you can use is:

cemt set queue(l860) trigger(3)

This makes the demonstration that follows somewhat less
protracted.

At a BTAM or VTAM terminal, enter the transaction AORD. A screen
is displayed requesting details of a single order that is to be
placed on the L860 queue.

You might reply with the following data:

ORDER ENTRY

NUMBER : 111111
PART NO : 111111
QUANTITY: 111111
PRESS ENTER TO CONTINUE,CLEAR TO QUIT

The screen is redisplaved requesting a second order. Type a
second screen of data with 2s in place of the 1s above. Press
ENTER, then press CLEAR. The AORD transaction is now completed,
with two entries having been placed on the L860 queue.
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You might now wish to confirm that the two entries are actually
present on the queue. There is no direct way of counting the
number of elements on an intrapartition queue. Furthermore, as
explained in Chapter 2.2, reading the elements from the queue also
causes them to be effectively deleted from the queue.

Digression: the CEBR Transaction

Perhaps the most convenient way of demonstrating that the two
entries exist on the L860 queue is to use the CEBR transaction.
This transaction is normally used to browse (nondestructively)
the elements on a temporary storage queue. It is, however, also
possible to use this transaction to read (destructively) the
elements on an intrapartition queue and to transfer them to a
temporary storage queue. You can then place the elements back on
the (now empty) intrapartition queue and delete them from the
temporary storage queue.

You should remember, however, that this operation does not simply
restore the elements into their original positions in the .queue.
The original elements have been deleted; the rewritten elements
gc:upy gew positions and take up new space in the intrapartition
ata set.

At your terminal, enter the transaction CEBR. The following
screen is displayed:

CEBR TS Queue CEBRL77A Record 1 of 0 Col 1 of 0
ENTER COMMAND ===
1 33.3.3.33.333.1333.333.3.3.33.333.3.8 TOP OF QUEUE }3.3.3.3.3.3.3.3.3.33.3313.3.3.33.3.3.33.3.3.3.3.3.3.3
1 3.3.3.3.3.3.3.3.3.3.33.33.3.3.3.3.33.3.3.3.3 BOTTOM OF QUEUE 1.3.3.3.3.3.33.3.3.3.3.33.3.23.3.3.3.3.3.3.3.3.3.3.3.3.3.

TEMPORARY STORAGE QUEUE CEBRL77A IS EMPTY
PF1 : HELP PF2 : SWITCH HEX/CHAR PF3 : TERMINATE BROWSE
PF& VIEW TOP PF5 : VIEW BOTTOM PF6 : REPEAT LAST FIND

PF7 : SCROLL BACK HALF PF8 : SCROLL FORWARD HALF PF9 UNDEFINED
PF10: SCROLL BACK FULL PF11l: SCROLL FORWARD FULL PF12: UNDEFINED
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Now overurite the name of the temporary storage queue that is to
be created, with the name of your choice (for example, AAAA) and
type the command:

get 1860

in the command line. Press ENTER. This transfers all the entries
in the L860 queue to the temporary storage queue:

CEBR TS Queue AAAA Record 1 of 2 Col 1 of 22
ENTER COMMAND ===

1 33.3.3.33.33.3.33233.3.3.23.3.3.3.3.3.3.3.3.3.] TOP OF QUEUE 13.3.3.3.3.3.33.3.3.3.333.3.3.3.3.3.32.3.3.3.3.2.3.3.33.3
00001 111111111111111111L77A
00002 222222222222222222L77A

1 3.3.3.3.3.3.3.3.3.3.3.3.3.3.33.3.3.3.3.23.3.3.3.1 BOTTOM OF QUEUE 13.3.3.33.3.3.3.3.33.33.3.3.33.3.3.3.3.3.3.3.3.13.3.

PF1 : HELP PF2 : SWITCH HEX/CHAR PF3 : TERMINATE BROWSE
PF4 : VIEW TOP PF5 : VIEW BOTTOM PF6 : REPEAT LAST FIND
PF7 : SCROLL BACK HALF PF8 : SCROLL FORWARD HALF PF9 : UNDEFINED
PF10: SCROLL BACK FULL PF1l: SCROLL FORWARD FULL PF12: UNDEFINED

After you have confirmed that the entries have been placed on the
L8600 queue, you can write them back with the command:

put 1860

and delete the entries from the temporary storage queue by
entering the command:

purge

End of Digression
If you now shut down CICS using:
cemt perform shutdouwn

a warm keypoint will be recorded and these two entries will be
saved in the restart data set. The messages displaved are:

2 cemt perform shutdown

F2 002 DFH1701 - C.I.C.S. IS BEING TERMINATED

F2 002 DFH1796 - KEYPOINT SUCCESSFUL

F2 002 DFH1799 - TERMINATION OF CICS/VS IS COMPLETE
F2 002 EOJ CICS

DATE 03/12/83,CLOCK 00/22/40,DURATION 00702757
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Start up CICS again with START=AUTO0. This time, a warm restart is
performed and the following messages appear:

F2 002 77 JOB CICS WITH WARM RESTART
DATE 03/12/83,CLOCK 00722743

F2 002 ¥ User Private Core Image Library

F2 002 % User VSAM Catalog

F2 002 ¥ Auxiliary Temporary Storage

F2 002 ¥ Intrapartition Transient Data

F2 002 % Restart Data Set

F2 002 ¥ FILEA Sample Data Set

F2 002 % Dump Data Sets

F2 002 ¥ Auxiliary Trace

F2 002 ¥ Search Order for Core Image Libraries

F2 002 ¥ ASSGN of DASD containing CICS and User Files

F2 002 17201 SYS001 HAS BEEN ASSIGNED TO X'329°

F2 002 ¥ Local Terminals Defined in Sample BTAM TCT

F2 002 ¥ Start Up CICS With Override Parameters From SYSIPT

F2 002 DFH15008 - CICS/D0Ss/VS VERSION 1.6, START-UP IS IN PROGRESS.
F2 002 DFH1500 - READING OVERRIDE PARAMETERS FROM SYSIPT

F2 002 TSP=2%$,TDP=6%$,DCP=D$,TRP=D$

F2 002 PPT=S1,PCT=S1,DCT=S1,FCT=5S1,FCP=3%,TCT=51

F2 002 BMS=S$,PGRET=P/,PGPURGE=T/,PGCOPY=C/,PGCHAIN=X/

F2 002 KPP=D$

F2 002 START=AUTO,SEND

F2 002 DFH1501 - DFHSIT1$ IS BEING LOADED

F2 002 DFH1500 - LOADING CICS NUCLEUS

F2 002 DFH1500 CICS START-UP IS WARM

F2 002 DFH1500 OPENING INTRAPARTITION ACB

F2 002 DFH1500 TRANSIENT DATA SETS ARE BEING OPENED

F2 002 DFH1500 DATA BASE DATASETS ARE BEING OPENED

F2 002 DFH1500 TERMINAL DATA SETS ARE BEING OPENED

F2 002 DFH1500 DUMP DATA SET IS BEING OPENED

F2 002 DFH1580 NO WARM START INFORMATION FOR TSP, TSP COLD STARTED
F2 002 DFH1500 INITIALIZING TEMPORARY STORAGE

F2 002 DFH1500 SUBPOOL SIZE BEFORE LOADING RESIDENT PROGRAMS IS 692K
F2 002 DFH1500 CPU-TERMINAL SUPPORT AVAILABLE

F2 002 DFH1500 STXIT MACROS ARE BEING ISSUED

F2 002 DFH1500 PROCESSING RESIDENT PROGRAMS

F2 002 DFH1500 SUBPOOL SIZE FOR THIS START-UP 1S 626K

F2 002 DFH1500 CONTROL IS BEING GIVEN TO CICS

Figure 36. Sample Output on Starting Up CICS with Warm Restart

During CICS initialization, CICS resources are restored to the
same state they had at the time of the previous shutdown. In
particular, the FILEA file is still open and the trigger level of
the L8600 queue is still set at 3.

To demonstrate this, you can run the following dialog:

2 cemt inquire dataset(filea)
F2 002 Dat(FILEA ) Vsa Ope Ena Rea Upd Add Bro Del Exc

F2 002 RESPONSE: NORMAL TIME: 23.46 DATE: 83.071
xF2-002

2 cemt inquire queue(l86o)

F2 002 Que(L860) Tri( 00003 ) Int Ena

F2 002 RESPONSE: NORMAL TIME: 24.04 DATE: 83.071
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Furthermore, the two entries previously placed on the L8600 queue
are still there. You can, if you wish, verify this by using the
CEBR transaction described above to read them and then rewrite
them. If you now invoke the AORD transaction again and type a
further order consisting, for example, of 3s in place of the l1ls
and 2s used before, the arrival of the third element on the queue
triggers off the AORQ transaction (see the definition of the L860
queue in "Destination Control Table (DCT)" on page 71.

This transaction processes all three entrfes and sends them for
printing at the local printer.

You can now shut down CICS again, using the command:
cemt perform shutdown

whereupon a warm keypoint will be taken.
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EMERGENCY RESTART

On rare occasions, it may happen that CICS or the VSE system
suffers an unexpected failure. Such a failure may possibly occur
as a result of a CICS or VSE processing error, or it may occur as a
result of a hardware fault or loss of power. Alternatively, the
CICS system may be deliberately abnormally terminated by the
system operator, either by a request to VSE to cancel CICS or by
means of the CICS command:

cemt perform shutdown immediate

Whatever the reason for the abnormal termination, CICS activity
in all these situations is brought to an abrupt stop. There is no
opportunity to take a warm keypoint, or even to complete any
application program processing that may have been in progress.

Because no warm keypoint can be recorded after an abnormal
termination, further measures must be taken to preserve data that
might otherwise be lost, and to re-create it and make it available
to the subsequent CICS run. These measures involve recording each
change to the data at the time that the change is actually being
made. The recording is performed automatically by CICS in a
further CICS data set: the CICS system log. If CICS is
terminated abnormally, the system log is scanned backward during
the following startup and the correct data is extracted from it
before allowing the CICS run to proceed.

The process of re-creating data from the system log after an
abnormal termination is known as emergency restart. At startup
time, CICS inspects the control record in the restart data set and
determines that no warm keypoint exists. If START=AUTO is used as
an initialization parameter, and if the system log is defined and
available, CICS performs an emergency restart automatically. If
no system log is defined, CICS performs a cold start.

The choice of which changes to data are to be recorded on the
system log is made rather differently than in the case of a warm
keypoint. In the case of a warm keypoint, CICS records the total
environment at the time of the normal shutdown, and the user can
select which (if not all) facilities are to be restored at the
subsequent warm restart. In the case of system logging and
emergency restart, the user has to specify explicitly which items
of data are to be recorded; they are then restored automatically
at the subsequent emergency restart. The data that is logged and
restored in this way is known as recoverable.
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REQUIREMENTS FOR EMERGENCY RESTART TO BE PERFORMED

Apart from the restart data set and the keypoint program, a number
of other components must also be present in the CICS system to
enable system logging and subsequent emergency restart to be
performed.

The system log has already been mentioned. The system log is
considered to be a particular case of a CICS resource (it is a
special case of a journal) and, as such, it must be defined to
CICS in a journal control table.

The CICS management module that performs the actual reading and
writing to the system log is the journal control program (DFHJCP).
This module must alsoc be included in a CICS system to allow
emergency restart to be performed.

It was mentioned earlier that, whenever a recoverable resource
(intrapartition queue, temporary storage queue, or user file) is
modified by an application program, the corresponding change is
also recorded on the system log. This enables the data to be
re-created in case an emergency restart has to be performed. 1In
the case of transient data and temporary storage, CICS must also
record on the system log the base state against which these
changes are to be applied.

Such a recording of the state of these resources at a particular
moment is knouwn as a system activity keypoint. At least one
activity keypoint must exist in the system log for emergency
restart to be possible. In a practical situation, activity
keypoints would be recorded with a certain frequency to reduce the
amount of time spent in scanning the system log backward during
emergency restart. Because, however, the default action is for no
activity keypoints to be taken, you must explicitly set the
frequency of activity keypoints (AKPFREQ system initialization
parameter) to a nonzero value.

A further CICS management module must be specified explicitly if
emergency restart is to be possible. This is the transaction
backout program (DFHTBP). The other management modules that take
part in emergency restart are loaded and invoked automatically
without having to be specified explicitly. DFHTBP, however, can
be suffixed — two versions are supplied in the pregenerated system
— and the version to be used must be specified at startup time by
means of a system initialization parameter.

Finally, the actual resources that are to be made recoverable must
be defined as such to the CICS system. The way this is done
depends on the type of resource:

. A recoverable queue must be defined in the destination
control table with the appropriate DESTRCV (destination
recovery) attribute.

. A recoverable (auxiliary) temporary storage queue name must
be defined in the temporary storage table (DFHTST).

. A recoverable user file must be defined in the file control
table with the LOG=YES attribute.

In addition, the corresponding management modules that manage
these resources (DFHTDP, DFHTSP, and DFHFCP) must, where
required, be chosen in the versions that can record changes to
these resources onto the system log.
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CREATION OF THE SYSTEM LOG

The system log is a sequential file that may be created on disk
(or on tape — see Chapter 4.5). Two data sets may be defined, so
that one may be receiving output while the other is being copied,
for example, to archive tape, if required.

Unlike the dump and auxiliary trace data sets, the system log must
be preformatted before the first time it is used. After this has
been done, the system log is used repeatedly, the old data being
overuritten each time a data set switch is made.

The formatting of the system log is performed by a CICS-supplied
utility program (DFHJCJFP for disk, DFHFTAP for tape), which must
be run as a batch job, separate from the CICS job.

The following sample jobs format two system log data sets on disk
volume M3330B, each of the data sets occupying 57 tracks. In a
running CICS system, the size of each data set would have to be
very much larger, for example, 200 cvlinders of 3330 or 3350
direct-access storage for the primary data set and 50 cylinders
for the secondary data set (see "Chapter 4.5. Journal Data
Sets").

/7 JOB CICSFDSK FORMAT PRIMARY JOURNAL DISK EXTENT
/7 DLBL JOURNAL,'CICS160.SYSTEM.LOG.A',0,SD

/7 EXTENT SYS011,M3330B,1,0,19,57

/7 ASSGN SYS011,333

7/ EXEC DFHJCJFP,SIZE=AUTO

77 JOB CICSFDSK FORMAT SECONDARY JOURNAL DISK EXTENT
/7 DLBL JOURNAL,'CICS160.SYSTEM.LOG.B',0,SD

/7 EXTENT SYS011,M3330B,1,0,76,57

7/ ASSGN SYS011,333

7/ EXEC DFHJCJFP,SIZE=AUTO

(These jobs are included in Z.DFHSPJCL)

Figure 37. Formatting System Log Data Sets on Disk

Note: You will also need to add:
77 LIBDEF CL,SEARCH=C160PCL
before each EXEC statement in the above job stream.

The formatted log data sets are then defined in the CICS startup
job in the usual way for sequential files:

/7 DLBL DFHJOL1A,'CICS160.SYSTEM.LOG.A',0,S5D
7/ EXTENT SYS002,M3330B,1,0,19,57
/7 DLBL DFHJO01B,'CICS160.SYSTEM.LOG.B',0,SD
/7 EXTENT 5Y5002,M3330B,1,0,76,57

where the file names DFHJ01A and DFHJO1B are required names.
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JOURNAL CONTROL TABLE (JCT)

The journal control table defines the system log as a CICS
resource to the system. It is also a means of defining any user
journals you may wish to employ to perform your ouwn explicit
journaling of data.

The pregenerated system does not contain any pregenerated version
of the journal control table. It does contain a copy book
(DFHXJCT) that defines a system log consisting of two data sets on
disk:

TITLE 'DFHXJCT - COPYBOOK FOR SYSTEM LOG'

DFHJCT TYPE=ENTRY,JFILEID=SYSTEM,JTYPE=DISK2,BUFSIZE=4096, %
DEVADDR=(5Y5019,5Y5019),BUFSUV=2048, *
JOUROPT=INPUT

This copy book is, in turn, referenced as an included file in the
DFHJCT1$ copy book:

TITLE 'DFHJCT1$ SAMPLE JCT!

DFHJCT TYPE=INITIAL, X
STARTER=YES, ALLOWS ¢ IN SUFFIX X
SUFFIX=1$
COPY DFHXJCT - ENTRY FOR SYSTEM LOG

DFHJCT TYPE=FINAL

To assemble and link-edit a journal control table defining a
system log with the above properties, you can run the following
job:

7/ JOB CICSTAB ASSEMBLE AND LINK-EDIT SAMPLE DFHJCT1$
/7 DLBL U160PCL, "USER.PRIVATE.CIL'
/7 EXTENT ,M3330A
77 OPTION CATAL,NODECK,ALIGN
77 LIBDEF CL,TO=U160PCL
/7 LIBDEF RL,SEARCH=C160PRL
/7 LIBDEF SL,SEARCH=C160PSL
7/ EXEC ASSEMBLY
COPY DFHJCT1$
END

/7 EXEC LNKEDT

Figure 38. Assembling and Link-Editing a Sample JCT
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DESTINATION CONTROL TABLE WITH L860 QUEUE DEFINED AS PHYSICALLY RECOVERABLE

In the demonstration that follows, the L8600 queue used previously
will be recovered after a system failure. To define the L860
queue as physically recoverable, you must add the DESTRCV=PH
attribute to the queue definition.

You can then assemble and link-edit a new destination control
table (DFHDCTS2) by running the following job:

JOB CICSTAB ASSEMBLE AND LINK-EDIT SAMPLE DFHDCTS2
DLBL U160PCL,'USER.PRIVATE.CIL®'
EXTENT ,M3330A
OPTION CATAL,NODECK,ALIGN
LIBDEF CL,TO=U160PCL
LIBDEF RL,SEARCH=C160PRL
LIBDEF SL,SEARCH=C160PSL
EXEC ASSEMBLY
DFHDCT TYPE=INITIAL, *
SUFFIX=S2
COPY DFHXDCT1
CoPY DFHXDCT

LOGA DFHDCT TYPE=INDIRECT, DESTINATION LOGA USED X
DESTID=L0GA, BY CICS SAMPLE PGMS X
INDDEST=CPLI

L860 DFHDCT TYPE=INTRA, DESTINATION L860 USED BY ORDER X
DESTID=L860, ENTRY QUEUE PRINT SAMPLE PROGRAMS X
DESTFAC=TERMINAL, TERMINAL X
TRANSID=AORQ, <CHANGE IF WANT TO RUN 'PORQ','OREQ'X
TRIGLEV=30, AORQ IS AUTO INIT'ED WHEN QUEUE=30 X
DESTRCV=PH PHYSICAL RECOVERY OF QUEUE

DFHDCT TYPE=FINAL
END

7%

/77 EXEC LNKEDT

7%
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DEMONSTRATION OF EMERGENCY RESTART

You can now start up the following job to demonstrate the working
of emergency restart. The operations performed will be similar to
those used when warm restart was demonstrated.

/77 JOB CICS WITH EMERGENCY RESTART CAPABILITY

¥ User Private Core Image Library

s/ DLBL U160PCL,'USER.PRIVATE.CIL®

/7 EXTENT ,M3330A

¥ User VSAM Catalog

/7 DLBL CICSUCT,'CICS160.UCAT',,VSAM

¥ Auxiliary Temporary Storage

/7 DLBL DFHTEMP, 'CICS160. TEMP STORAGE', ,VYSAM,CAT=CICSUCT
¥ Intrapartition Transient Data

/7 DLBL DFHNTRA,'CICS160.INTRA.TRANSD',,VSAM,CAT=CICSUCT
¥ Restart Data Set

77 DLBL DFHRSD,'CICS160.RSD',,VSAM,CAT=CICSUCT

¥ FILEA Sample Data Set

/77 DLBL FILEA,'SAMPLE.TEST.FILEA',,VSAM,CAT=CICSUCT
¥ Dump Data Sets

7/ DLBL DFHDMPA,'CICS160.DUMP . DATASET.A',0,SD

/7 EXTENT SYS001,M3350A,1,0,210,40

/7 DLBL DFHDMPB,'CICS160.DUMP.DATASET.B',0,SD

7/ EXTENT SYS001,M3350A,1,0,250,10

¥ Auxiliary Trace

/7 DLBL DFHAUXT,'CICS160.AUX.TRACE.A',0,SD

/7 EXTENT SYS001,M3350A,1,0,260,40

/7 DLBL DFHBUXT,'CICS160.AUX.TRACE.B',0,SD

/7 EXTENT 5YS001,M3350A,1,0,300,40

¥ CICS System Log

/7 DLBL DFHJO1lA,'CICS160.SYSTEM.L0G.A',0,SD

/7 EXTENT SYS002,M3330B,1,0,19,57

77 DLBL DFHJO1B,'CICS160.SYSTEM.L0OG.B',0,SD

/7 EXTENT SYS002,M3330B,1,0,76,57

¥ Search Order for Core Image Libraries

/7 LIBDEF CL,SEARCH=(U160PCL,Cl160PCL)

% ASSGN of DASD containing CICS and User Files
/77 ASSGN SYS001,DISK,TEMP,VOL=M3350A,SHR

/7 ASSGN SYS002,DISK, TEMP,VOL=M3330B,SHR

¥ Local Terminals Defined in Sample BTAM TCT
ASSGN SYS020,0A1

ASSGN SYS021,0A2

ASSGN SYS027,0A4

¥ Start Up CICS With Override Parameters From SYSIPT

/7 EXEC DFHSIP,SIZE=1200K,PARM='SIT=1$,S1"
TSP=2%,TDP=7$,DCP=D$,TRP=D$
PPT=S$1,PCT=51,DCT=52,FCT=51,FCP=3$,TCT=51
BMS=5%,PGRET=P/,PGPURGE=T/,PGCOPY=C/,PGCHAIN=X/
KPP=D$,JCT=1%$,JCP=1$,TBP=1$, AKPFREQ=200
START=AUTO, SEND

/%

/&

Figure 39. Starting Up CICS with Emergency Restart Capability
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The differences between this job and the one used for warm restart
are: .

The system log is defined.

JCP=1%$ enables changes to be recorded onto the system log.
JCT=1$ defines the system log on disk as a CICS resource.
TBP=1$ causes the transaction backout program to be included.
AKPFREQ=200 causes the system to record activity keypoints.
DCT=52 defines the L860 queue to be physically recoverable.
TDP=7$ causes the inclusion of a transient data program that
is able to record changes to intrapartition transient data on
the system log.

® & &6 0 0 0 0

Because CICS was previously shut down with a warm keypoint, the
above startup will again result in a warm restart. It is,
therefore, unnecessary to open FILEA again or to change the
trigger level of the L860 queue.

Now, using the AORD transaction, again place two entries on the

queue and then end the transaction. There are many ways in which

vou could terminate CICS abnormally at this point; for example
cemt perform shutdown immediate |

You might like, instead, to cancel CICS as a VSE job:

cancel f2,nodump

F2 002

AR 015 0P69I INTERV REQ BG 00C

F2 016 0S12I SUB DFHLOADR CANCELED DUE TO MAINTASK TERMINATION
F2 017 0S12I SUB DFHJCSUB CANCELED DUE TO MAINTASK TERMINATION
F2 002 0S01I JOB CICS CANCELED DUE TO OPERATOR INTERVENTION
F2 002 DFH0606 - ABEND X'24' HAS BEEN DETECTED

F2 002 DFH4510 - ALL OPEN JOURNALS NOW CLOSED

F2 002 DFHO0611 - ABNORMAL TERMINATION COMPLETE

F2 016 05121 SUB DFHLOADR CANCELED DUE TO MAINTASK TERMINATION
F2 002 E0J CICS

DATE 03/12/83,CLOCK 00/30/58,DURATION 00/00/59

Before you start up CICS again, you may have to run a job to
verify that yvour VSAM files were correctly closed before CICS
attempts to open them again. If a system failure occurs while a
VSAM file is open, the file's catalog entry may not have been
updated with the correct end-of-file information. The access
method services VERIFY command updates the file's catalog entry
to show the file's real end-of-file indicators. (This is not
necessary if vou have VSE/VSAM Version 1 Release 3 installed.)

The job you should run is shown belouw:

/7 JOB VERIFY

/7 DLBL IJSYSUC,'CICS160.UCAT',,VSAM

/7 EXEC IDCAMS,SIZE=AUTO
VERIFY DATASET(CICS160.TEMP.STORAGE)
VERIFY DATASET(CICS160.INTRA.TRANSD)
VERIFY DATASET(SAMPLE.TEST.FILEA)

/%

’7&

Figure 40. Verifying VSAM Files
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Start up CICS again using the CICS startup job used previously.

This time, an emergency restart is performed by the system. A

major part of the initialization process is concerned with the

execution of the recovery utility program and the transaction

?actout program to recover the data that would otherwise have been
ost.

Finally, after the recovery has been completed, the system
operator is given the opportunity of either proceeding or not
proceeding with the CICS run. This is in case the process of
recovery by the CICS system was not sufficient, by itself, to
restore all the data to a consistent state. The prompt displaved
at this time enables the user to perform further work, before
exposing the data to a running CICS system.

Conditions that require the operator not to proceed will be very
rare indeed. However, if the operator does not proceed (that is,
replies CANCEL to the prompt), the system records a warm keypoint
before terminating CICS.
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The messages displaved during emergency restart are:

F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
F2
*F2

F2

F2 002 s/ JOB CICS WITH EMERGENCY RESTART CAPABILITY
DATE 03/12/83,CLOCK 00731702

002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
017
002
002
002
002
002
002
0602

2 go

002

User Private Core Image Library

User VSAM Catalog

Auxiliary Temporary Storage

Intrapartition Transient Data

Restart Data Set

FILEA Sample Data Set

Dump Data Sets

Auxiliary Trace

CICS System Log

Search Order for Core Image Libraries

ASSGN of DASD containing CICS and User Files
1T20I SYS001 HAS BEEN ASSIGNED TO X'329'

1720 SYS002 HAS BEEN ASSIGNED TO X'333"

¥ Local Terminals Defined in Sample BTAM TCT

¥ Start Up CICS With Override Parameters From SYSIPT
DFH1500 - CICS/D0OS/VS VERSION 1.6, START-UP IS IN PROGRESS.

DFH1500 - READING OVERRIDE PARAMETERS FROM SYSIPT
T5P=2%,TDP=7$,DCP=DS$, TRP=D$
PPT=S51,PCT=S1,DCT=52,FCT=51,FCP=3$,TCT=S1
BMS=5$,PGRET=P/,PGPURGE=T/,PGCOPY=C/,PGCHAIN=X/
KPP=D$,JCT=16,JCP=1$,TBP=1$, AKPFREQ=200
START=AUTO,SEND

DFH1501 - DFHSIT1$ IS BEING LOADED

KEKXKXKEKXXKXXKXXXK

DFH1500 - LOADING CICS NUCLEUS

DFH1500 - CICS START-UP IS EMERGENCY

DFH1500 - OPENING INTRAPARTITION ACB

DFH1500 - TRANSIENT DATA SETS ARE BEING OPENED

DFH1500 - DATA BASE DATASETS ARE BEING OPENED

DFH1500 - TERMINAL DATA SETS ARE BEING OPENED

DFH1500 - DUMP DATA SET IS BEING OPENED

DFH1500 - JOURNAL CONTROL SUBTASK IS BEING ATTACHED/ENTERED
DFH1500 - SUBPOOL SIZE BEFORE LOADING RESIDENT PROGRAMS IS 682K
DFH1500 - CPU-TERMINAL SUPPORT AVAILABLE

DFH1500 - STXIT MACROS ARE BEING ISSUED

DFH1500 - PROCESSING RESIDENT PROGRAMS

DFH1500 - SUBPOOL SIZE FOR THIS START-UP IS 616K
DFH28001 - DFHRUP IN PROGRESS

DFH2800I - DFHRUP COMPLETED

DFH1500 - OPENING JOURNAL FILES

DFH4508 - CICS SYSTEM LOG. PRIMARY EXTENT NOW RECEIVING OUTPUT ON 333
DFH4500 - 01 OF 01 JOURNALS SUCCESSFULLY OPENED

DFH5701 - TRANSACTION BACKOUT PROGRAM IN CONTROL

DFH5703 - NO FBO-TABLE DATA PRESENT, NO FILE BACKOUT PERFORMED

DFH5703 - NO MBO-TABLE DATA PRESENT, NO MSG. BACKOUT PERFORMED

DFH5790 - DFHTBP PROCESSING COMPLETE, RETURNING CONTROL TO DFHSIP.
DFH1588 = IS START-UP TO BE CONTINUED ?

DFH1505 - REPLY GO OR CANCEL

DFH1500 - CONTROL IS BEING GIVEN TO CICS

Figure 41. Sample Qutput on Starting Up CICS with Emergency Restart
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Messages of the type:
DFH5703 - NO FBO-TABLE DATA PRESENT, NO FILE BACKOUT PERFORMED

do not indicate any error. Rather, they advise that backout of
the named resource was not required. In this case, for example,
because no changes to recoverable files had occurred in the
previous run, no file backout is performed.

The entries on the L860 queue have now been recovered (you can
demonstrate this by using the CEBR transaction).
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Where emergency restart differs from warm restart, houwever, is
that any changes effected by means of the CEMT transaction have
not been restored. In particular, the FILEA file is now closed
and the trigger level of the L860 queue has been reset to 30:

2 cemt
F2 002
¥F2 002
2 cemt
F2-002
F2 002
¥F2 002

inquire dataset(filea)

Dat(FILEA ) Vsa Clo Ena Rea Upd Add Bro Del Exc
RESPONSE: NORMAL TIME: 32.02 DATE: 83.071
inquire queue(l860)

Que(L860) Tri( 00030 ) Int Ena
RESPONSE: NORMAL TIME: 32.18 DATE: 83.071

You could, at this stage, make doubly sure that the queue entries
have been recovered by opening FILEA again, changing the trigger

level back to 3, placing another entry on the queue, and
Wwitnessing all three elements being sent to your local printer.
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DATA INTEGRITY AND BACKOUT OF DATA

110

In the first part of this chapter, an analogy has deliberately
been drawn between warm restart and emergency restart. The
transient data queue was physically recovered in both cases: in
the first case, from the warm keypoint in the restart data set, in
the second case, from the activity keypoints and the recordings of
changes in the system log. The CICS abnormal termination was
engineered to occur after the transaction that modified the L860
queue had been completed.

In practice, of course, it is unlikely that an abnormal
termination of CICS will occur at a time when no transactions are
running in the system. If an abnormal termination does occur, it
is more likely to happen at a time when transactions are running,
so that the failure will stop the transactions reaching their
normal completion. A transaction that cannot complete in this way
is known as an inflight transaction. In the case of inflight
transactions, one has to consider not only physical recovery of
data but also data consistency (or data integrity).

It is frequently the case that a transaction whose function is to
perform a set of changes to data in the system must carry out all
the changes together, or none at all. To carry out only a portion
of the changes would be to leave the data in an inconsistent and
unusable state.

For example, a transaction might debit an account by a certain
amount and also queue a request that the same amount be paid out
in cash. The two operations are separate; but they must be
treated as one if data consistency is to be preserved.

A set of activities that must be completed as a unit in order to
preserve consistency of data is known as a logical unit of work.
CICS might terminate abnormally while a logical unit of work is
being performed. If the logical unit of work involves changes to
recoverable resources, then during the subsequent emergency
restart, not only will the resources be recovered, but the changes
will be backed out to the consistent state that obtained at the
start of the logical unit of work.

The most common instance of a logical unit of work is the
execution of a single transaction (a task). A logical unit of
work is terminated by a sync point; and a transaction ends with an
implicit sync point. An application program can, however, have
within it any number of explicitly coded sync points, each sync
point signaling the completion of a set of related activities.
After the sync point has been executed, the set of changes carried
out in the logical unit of work is said to be committed and will
not be backed out.

At this point, it is necessary to distinguish between physically
and logically recoverable resources. Only logically recoverable
resources are backed out to a consistent state as described above.
Physically recoverable resources are restored to the state they
were in when the abnormal termination occurred, and no backout is
carried out.

The L860 queue defined in the previous section as recoverable was
defined as physically recoverable. This means, for example, that
if a single element is placed on the queue and then CICS
abnormally terminates before the AORD transaction is completed,
thaz slngle element will be recovered on the following emergency
restart.

If, on the other hand, the queue had been defined as logically
recoverable (by coding the DESTRCV=LG parameter in the
destination control table), then in the identical situation, the
single element would be recovered and then backed out to return to
its state at the beginning of the transaction. (In the example
below, the destination control table that defines a logically
recoverable queue L860 has been given the suffix §3.)
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The same distinction between physically and logically recoverable
resources cannot be made in the case of temporary storage queues.
A temporary storage queue cannot be defined as physically
recoverable. By including a temporary storage queue name (or
abbreviated name) in the temporary storage table, the queue is
defined to be logically recoverable and will always be restored
and backed out to a consistent state.

Again, in the case of user files, either logical recovery can be
defined (by means of LOG=YES in the file control table), or no
recovery at all. In this case, however, "no recovery" implies
physical recovery, because the files are held on permanent
storage and can be accessed in the normal way after CICS restart.
The only difficulty may occur when writing to a nonrecoverable
VSAM file. It is possible that VSAM itself buffers up the
requests and will not have completed writing to the file when the
?bnormal termination occurs. In such a case, data may actually be
ost.
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DYNAMIC TRANSACTION BACKOUT

112

The discussion in the previous section about data consistency was
set in the context of an abnormal termination of the whole CICS
system. It was seen that an abnormal termination can affect a
number of inflight transactions and that data consistency has to
be restored by backing out changes that had already been carried
out but not vet committed.

It is also possible — and more common — for a single transaction
to terminate abnormally (abend), while the CICS system is
unaffected by the failure. The same considerations relating to
data consistency apply to this case as to the more severe case of
system failure. The main difference is that, because CICS is
still in control after a transaction abend, it can restore
consistency of data dynamically while CICS is still running and
while other transactions, which do not access that data, can
continue to run normally.

Theoretically, it would be possible to restore consistency of
data after a transaction abend from the information stored on the
system log. In practice, it is far more efficient for CICS to
record the changes at the time they are made in main storage (as
well as on the system log) and to use these records in main
storage to back out changes in case of a transaction abend. The
process of backing out these changes is known as dynamic
transaction backout.

The concepts of logical units of work, sync points, and committed
changes to resources apply equally when considering dynamic
transaction backout as they do to emergency restart. During the
execution of any task (that is, a particular instance of a
transaction), changes to recoverable resources are recorded in
the dynamic buffer associated with that task. If these records
overflow the dynamic buffer, the contents of the dynamic buffer
are written to a temporary storage queue and the dynamic buffer is
cleared once more.

The combination of the dynamic buffer and any associated
temporary storage records is known as the dynamic log.

Whether data changes are actually backed out after a transaction
abend or not depends on two things:

1. Data is backed out only if it has been defined as recoverable
(by means of the same definitions as those used for emergency
restart recovery).

2. The transaction in which the data changes are performed must
itself be defined as recoverable, that is, requiring dynamic
transaction backout.

The dynamic log associated with a task is cleared whenever the
corresponding transaction is completed normally or when a sync
point is executed. If an inflight transaction terminates
abnormally without reaching a sync point, the records in the
associated dynamic log are used by the dynamic backout program to
restore the recoverable data to the state it was in at the start
of tge failing transaction (or the start of the logical unit of
work).

Transactions are, by default, defined as recoverable. This means
that, if the dynamic backout program is present in the CICS
system, recoverable data will be backed out after a transaction
abend. If you wish a particular transaction to be nonrecoverable,
even though it makes changes to recoverable data, you must code:

DTB=NO

in the program control table entry for that transaction.
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REQUIREMENTS FOR DYNAMIC TRANSACTION BACKOUT TO BE PERFORMED

The requirements to enable data to be backed out after a
transaction abend can be summarized as follows:

° DBP=1¢$ must be specified as a system initialization
parameter. (DBP=2$ is used if DL/I backout is also required.)

° Transient data queues, temporary storage queues, or user
files must be defined as recoverable using the same
definitions as those used for emergency restart.

. The size of the dynamic buffer may, if required, be explicitly
specified by means of the DBUFSZ system initialization
parameter. (The default size is 500 bytes.)

In summary, the following job might be used to enable both

emergency restart and dynamic transaction backout to be
performed:
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/7 JOB CICS WITH DYNAMIC TRANSACTION BACKOUT

¥ User Private Core Image Library

77 DLBL U160PCL,'USER.PRIVATE.CIL"'

/7 EXTENT ,M3330A

¥ User VSAM Catalog

/7 DLBL CICSUCT,'CICS160.UCAT',,VSAM

¥ Auxiliary Temporary Storage

/7 DLBL DFHTEMP,'CICS160. TEMP STORAGE',,VSAM,CAT=CICSUCT

¥ Intrapartition Transient Data

77 DLBL DFHNTRA,'CICS160.INTRA.TRANSD',,VSAM,CAT=CICSUCT

¥ Restart Data Set

77 DLBL DFHRSD,'CICS160.RSD',,VSAM,CAT=CICSUCT

¥ FILEA Sample Data Set

77 DLBL FILEA,'SAMPLE.TEST.FILEA',,VSAM,CAT=CICSUCT

¥ Dump Datasets

/7 DLBL DFHDMPA,'CICS160.DUMP.DATASET.A',0,SD

/7 EXTENT SYS001,M3350A,1,0,210,40

7/ DLBL DFHDMPB,'CICS160.DUMP.DATASET.B',0,SD

/7 EXTENT SYS001,M3350A,1,0,250,10

¥ Auxiliary Trace

/77 DLBL DFHAUXT,'CICS160.AUX.TRACE.A',0,SD

// EXTENT SYS001,M3350A,1,0,260,40

/7 DLBL DFHBUXT,'CICS160.AUX.TRACE.B',0,SD

/7 EXTENT S5YS5001,M3350A,1,0,300,40

X CICS System Log

/7 DLBL DFHJO01A,'CICS160.SYSTEM.LOG.A',0,SD

/7 EXTENT SYS002,M3330B,1,0,19,57

/7 DLBL DFHJO01B,'CICS160.SYSTEM.LOG.B',0,SD

/7 EXTENT SYS002,M3330B,1,0,76,57

¥ Search Order for Core Image Libraries

/7 LIBDEF CL,SEARCH=(U160PCL,C160PCL)

¥ ASSGN of DASD containing CICS and User Files

/7 ASSGN SYS001,DISK,TEMP,VOL=M3350A,SHR

7/ ASSGN SYS002,DISK,TEMP,VOL=M3330B,SHR

% Local Terminals Defined in Sample BTAM TCT

ASSGN SYS020,0A1

ASSGN SYS021,0A2

ASSGN SYS027,0A4

¥ Start Up CICS With Override Parameters From SYSIPT

/7 EXEC DFHSIP,SIZE=1200K,PARM="'SIT=1$,SI"
T5P=2¢,TDP=7$,DCP=D$, TRP=D$
PPT=S1,PCT=51,DCT=53,FCT=51,FCP=3$,TCT=S1
BMS=5¢$,PGRET=P/,PGPURGE=T/,PGCOPY=C/,PGCHAIN=X/
KPP=D$,JCT=1$,JCP=1%,TBP=1%$, AKPFREQ=200
DBP=1$
START=AUTO, $END

/7%

/&

Figure 42. Starting Up CICS with Dynamic Transaction Backout
Capability

For further information on recovery and restart, see the CICS/VS
Recovery and Restart Guide.
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Chapter 2.5. CICS System Generation

CICS consists of a set of management, service, and utility
programs that have to be prepared by a process similar to VSE
system generation. If you use the CICS pregenerated system, you
do not need to carry out system generation. The pregenerated
system provides at least one pregenerated version of every CICS
program, and contains sample tables, application programs, and
BMS map sets.

The CICS management programs provided with the pregenerated
system are described in Appendix C. CICS provides only one
unsuffixable version of certain modules. Where two or more
suffixed versions of a module are supplied, Appendix C describes
each version so that you can select the appropriate version for
your own CICS system.

If you require support that does not exist in the pregenerated

modules, you may need to generate your own version of certain CICS
modules to provide that support.

WHAT IS SYSTEM GENERATION?

System generation is a process that enables you to generate your
own version of a CICS module to provide the support you require.
You must code a series of CICS system generation (DFHSG) macro
instructions, using the detailed information given in the CICS/VS
Customization Guide. When you have coded the appropriate macro
instructions, yvou have to carry out two stages of processing:

1. Assemble the macro instructions to generate the job control
and source statements (job stream) required to assemble,
link-edit, and catalog the programs. This is called stage 1
of system generation.

2. Execute the job stream. This is called stage 2 of system
generation.

The rest of this chapter explains how to process the macro
instructions after they have been coded.

WHAT CAN YOU GENERATE?

Only the CICS modules listed below can be generated. See the
CICS/VS Customization Guide for details of how to code the
required macro instructions.

DFHSG
PROGRAM=
ACEE €SS Security ID program
ACP €S0 Abnormal condition program
ALP KCP Allocation program
CPY TCP VTAM 3270 print function support
CSA CSA Common systems area
DBP DBP Dynamic transaction backout
DSCTS INITIAL CICS dummy sections
EXI TCcP VTAM 3270 print function support
FCP FCP File control program
GMM TCP VTAM Good Morning message program
ICP ICcp Interval control program
ISP ISC Intercommunication program
KCP KCP Task control program
PCP PCP Program control program
PRK TCP VTAM 3270 print function support
P3270 TCP 3270 print function support
RKB TCP VTAM 3270 print function support
RTY DBP CICS-supplied transaction restart module

Chapter 2.5. CICS System Generation 115



DFHSG

PROGRAM=
SCP SCP Storage control program
SCR SCP Storage control recovery program
SPP KCP Sync point program
SRP SRP System recovery program
TACP CsOo Terminal abnormal condition program
TBP TBP Transaction backout program
TCP TCP Terminal control program
TDP TDP Transient data program
TPR BMS BMS terminal page retrieval program
TRP TRP Trace program
TSP TSP Temporary storage program
XFP IsC Function shipping transformer program
XSP CSS Security program
ZCA TCP VTAM terminal control program module
ZCB TCP VTAM terminal control program module
ZCC TCP VTAM terminal control program module
ZCP TCP Common terminal control program module
ZCHW TCP VTAM terminal control program module
2CX ice Common terminal control program module
2CY TCP VTAM terminal control program module
2C2Z TCP VTAM terminal control program module
ZNAC TCP Node abnormal condition program
ZNEP TCP Node error program interface program
ZRLG TCP Response logging program
ZRSP TCP Resend program

ASSEMBLING THE DFHSG MACRO INSTRUCTIONS (STAGE 1)

The DFHSG macro instructions must be used in stage 1 of the system
generation process to produce job streams for execution in stage
2.

For stage 1, the CICS private source statement library is needed.
The output of stage 1 on SYSPCH can be on cards (approximately
2000 for a complete system generation), tape, or disk. This
output is used as input (SYSIN) to perform stage 2.

Figure 43 shows the job stream needed to execute those
instructions, using cards as intermediate storage between stage 1
and stage 2.

Assumes SYSPCH assigned to card punch

77 JOB CICSGEN

¥ CICS/D0OS/VS SYSTEM GENERATION -~ STAGE 1

/77 OPTION DECK,ALIGN

77 LIBDEF SL,SEARCH=(C160PSL,etc),PERM

/7 EXEC ASSEMBLY
DFHSG TYPE=INITIAL,
. (system generation macro instructions prepared
. according to instructions provided in the
. CICS/VS Customization Guide)
DFHSG TYPE=FINAL
END

/%
/&

Remove the output (from stage 1) from the punch stacker,
place in the card reader (stage 2 input), and make the
reader ready. The stage 2 assembly and link-edit will
be performed. This completes the process for generating
CICS/DOS/VS.

Figure 43. Using Cards as Intermediate Storage betuween Stages 1
and 2
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Figure 44 shows the job stream needed to execute the system
generation macro instructions, using tape output for stage 1. The
CICS source statement library is required for stage 1. A
permanent assign of your other program product libraries is
required before the stage 2 job is executed.

/7 JOB CICSGEN
¥ CICS/D0OS/VS SYSTEM GENERATION - STAGE 1
/7 LIBDEF SL,SEARCH=(C160PSL,etc),PERM
ASSGN SYSPCH, cuu
/7 MTC REW,SYSPCH
/7 OPTION DECK,ALIGN
/7 EXEC ASSEMBLY
DFHSG TYPE=INITIAL

-

(system generation macro instructions)

DFHSG TYPE=FINAL
END
Va.3
CLOSE SYSPCH,PUNCH
/7 MTC REW,cuu
¥ CICS/D0S/VS SYSTEM GENERATION - STAGE 2
ASSGN SYSIN,cuu
/&

After the completion of stage 2, in reply to operator
console output:

BG 1C00A ATTN cuu
issue:
ASSGN SYSIN,cuu (card reader)

This completes the process for generating CICS/DOS/VS.

Figure 44. Using Tape Output (Optional) for Stages 1 and 2

Figure 45 shows the job stream required to create the system
generation macro instructions using the POWER internal reader to
store the output from stage 1. A permanent assign of your other
program product libraries is required before the stage 2 job is
executed.
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Assembly Errors

¥ 66 JOB JNM=CICSGEN,CLASS=A,DISP=D
¥ $¢$ PUN DISP=I,CLASS=A
7/ JOB CICSGEN
/7 LIBDEF SL,SEARCH=(Cl60PSL,etc),PERM
/7 OPTION DECK,ALIGN
/77 EXEC ASSEMBLY
DFHSG TYPE=INITIAL

(system generation macro instructions)

DFHSG TYPE=FINAL
END

/%

/&

¥ $$ EOJ

Figure 45. Using POWER Internal Reader to Store the Output From
Stage 1

If you use the XREF option, the stage 1 assembly cross-reference
listing will point to each program generated. Check the listing
carefully.

If you try to assemble a module that cannot be generated, an MNOTE
will be produced.

Messages that indicate any other assembly or link-editing errors
should also be investigated.

EXECUTING THE JOB STREAM (STAGE 2)

The job streams produced from stage 1 are MSHP jobs.

Each MSHP job that is executed will write the following
information to the system history file:

. The date the module was generated
. A list of macros used during the assembly of that module.

If any of these macros are serviced, a message will be produced on
the console saying that that module is now invalid. A flag will
also be set in the system history file showing that the module is
backlevel and it will remain on until the module is reassembled.

Figure 66 shows the format of the stage 1 output.
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Assembly Errors

/77 JOB XXXXyyysf (see note 1)

/77 OPTION CATAL,NODECK,ALIGN

/77 EXEC MSHP,SIZE=550K (see note 2)
TAILOR 5746-XX-300 PHASE=DFHyyysf
RESOLVES 'USER ASSEMBLY?

EXECUTE ASSEMBLY XREF

assembler source statements

/%

EXECUTE LNKEDT
PHASE DFHyyysf, %

/$

7%

/&

/7 JOB ...

.

.

Figure 46. Format of Stage 1 Output

Notes:

1. In the JOB statement, "XXXX"™ is the job name specified in the
JOBNAME operand in DFHSG TYPE=INITIAL, "yyy™ is the name of
the module, and "sf" the user suffix, if applicable. The
jobname "XXXXyyysf"™ is truncated to eight characters if
necessary.

2. Ensure that there is enough space in your partition to run
MSHP.

For stage 2 jobs, a permanent assignment of private libraries is
required before SYSIN is assigned to the intermediate storage.
Stage 2 also accesses the VSE supervisor and I/0 macro
instructions, and related logic modules in the relocatable
library.

Each MSHP job uses the CICS service information in your system
history file. Part of that information is the names of your
libraries that contain CICS. The MSHP jobs specify that the neun
CICS phases are to be cataloged into the CICS core image library.
You must therefore ensure that a LIBDEF CL,T0= statement is coded
before running the MSHP jobs.

Individual CICS/D0S/VS modules can be replaced, added, or
included more than once (using different suffixes) by means of the
system generation procedure.

If no high~level language options have been specified, DFHPCPLI
and DFHPCCOB will be listed as unresolved references when DFHPCP
is link-edited. If only one of PL/I or COBOL has been specified,
the reference to the other language support routine will be
unresolved. This type of message can be ignored.

Messages that indicate any other assembly or link-editing errors
should be investigated.
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REGENERATING A PREGENERATED MODULE

If you wish to reassemble a pregenerated module, you can use the
job stream shown in Figure 47.

/7 JOB SYSGEN
/7 LIBDEF SL,SEARCH=C160PSL
/7 EXEC ASSEMBLY
DFHSG TYPE=INITIAL,
OPSYS='DOS/VSE’',
ASMBLR=ASSEMBLY,
PRINT=(LIST,XREF,NODSECT,DSLIST),
STAGE2=FORCE,
EJECT=YES,
JOBNAME=DFH,
DLI=YES, DL/I SUPPORT
STARTER=YES,
MOD=(DBP,2$,ISP,,TBP,2$,XFP,),
ACCTID="CICS_160"
DFHSG PROGRAM=PREGEN
DsgSG TYPE=FINAL
E

HIEXHKHKHX K HXKKXX

/%
/&

Figure 47. Reassembling a Pregenerated Module

Note: In this example, stage 2 jobs will be produced for DFHDBP2S$,
DFHISP, DFHTBP2$, and DFHXFP.
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Chapter 2.6. CICS Modules in the VSE Shared Virtual Area

Many CICS modules (both nucleus and PPT) are read-only, and you
can place some or all of these modules in the shared virtual area
(SVA) of VSE. HNote, however, that if multiregion operation (MRO)
is being used, certain modules must be placed in the SVA, and
these are indicated later,

See Appendix B for a list of the SVA-eligible CICS modules.

Any user PPT modules that are read-only may also be placed in the
SVA.

OVERVIEW
The benefits to be derived from using the SVYA are:

. Sharing - Modules in the SVA may be shared by two or more CICS
systems in the same processor, thereby achieving an overall
reduction in the total working set. The CICS systems need not
be using intercommunication facilities in order to benefit
from the sharing of modules.

. Integrity -~ The SVA is key 0 protected, so all modules placed
there are automatically protected from being overuritten by
other programs such as CICS applications. This integrity
feature is equally applicable to a single CICS system within
the processor.

Support for CICS modules in the SVA falls into two categories:

1. Modules that are required to be in the SVA if MRO is being
used. These modules are:

U DFHIRP, the interregion communication program. For
integrity reasons, this CICS nucleus module must be used
from the SVA.

U DFHSCTE, the subsystem control table extension. This
module provides an anchor for the interregion
communication control block structure and is not
read-only. It is neither a nucleus module nor a PPT
module.

2. Those CICS nucleus and PPT modules that are read-only and
hence SVA-eligible, but are not required to be in the SVA. You
can choose which modules in this category to place in the SVA.
Your selection would generally include modules in the working
set of the installation. Appendix B lists the CICS modules
that are eligible for the SVA. If you have modified a module
that is listed as SVA-eligible, it is vour responsibility to
verify that the read-only attribute of the module has not been
destroved if that module is to be used from the SVA.

User application programs written in assembler language (using
either the command-level or the macro-level interface) are
eligible for the SVA, provided that they are read-only.
Application programs written in other languages cannot be used
from the SVA, because the resulting PPT modules (phases in the
core image library) are not read-only. BMS map sets, and programs
for which RELOAD=YES is specified in the PPT, are also not
SVA-eligible.

There are no special CICS table or system initialization override
parameters controlling the usage of CICS modules from the SVA. The
core image library search sequence in effect for the CICS
execution determines whether or not modules in the SVA are used,
the default being to use modules from the SVA.
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INSTALLATION AND USE

The usual CICS system initialization suffixing options and
overrides apply to the selection of modules that have been
installed in the SVA.

Nucleus modules to be used from the SVA still require entries in
the nucleus load table (NLT), although those in the CICS default
table in module DFHSIBl will suffice.

The ALIGN, FIX, ADRSPCE, PAGEIN, and PAGEOUT operands on DFHNLT
TYPE=ENTRY macro instructions do not apply when a nucleus module
is used from the SVA, and these will be ignhored.

Application load table (ALT) and processing program table (PPT)

operands specifying virtual storage attributes (ALIGN, FIX,

ZAGEOUT, and ADRSPCE) will be ignored for PPT modules used from
he SVA.

ALLOCATING SPACE IN THE SVA

LOADING THE SVA

Space in the SVA for the CICS modules and their system directory
list (SDL) entries must be allocated at IPL time via the SVA
command. This space is additional to any required for user
phases. Appendix B gives the approximate sizes (rounded up to the
nearest 1K byte boundary) for the SVA-eligible CICS modules.
These sizes were determined by reference to a listing of the
directory for the core image library of the pregenerated system.
For more accurate space estimates, you are advised to consult the
library listings at the time of installation, and to verify the
space estimates against actual space layout once modules have
been selected for residency in the SVA.

In calculating the space required, allowance must be made for the
way in which VSE loads the SVA. Starting at the low end, phases
are loaded in alphameric sequence regardless of any ordering
within a SET SDL command. If a phase will not fit within the
current page, it is loaded at the next (2K-byte) page boundary. No
back-filling takes place.

For a full-function CICS system, the space required, if all the
SVA-eligible nucleus modules are to be installed in the SVA, is
estimated to be of the order of 450K to 500K bytes.

Modules to be loaded into the SVA must be link-edited as
SVA-eligible, that is with the SVA operand added to their PHASE
statements. CICS system generation ensures that all modules
considered to be SVA-eligible (as listed in Appendix B) are
cataloged in this way. To load any of these modules into the SVA,
a SET SDL job control command must be issued from the background
(BG) partition, naming the selected modules. This command can be
issued at any time after IPL, but must be issued before bringing
up any CICS system that will be using modules from the SVA.
Phases are taken from the libraries of the BG core image library
search chain. Thus any private core image libraries containing
modules to be loaded into the SVA must be specified in the SEARCH
operand of the LIBDEF command for BG.
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USING THE SVA DURING CICS EXECUTION

The core image library search sequence in effect for the CICS
execution will include any private core image libraries
containing CICS modules. The default library search sequence for
program fetch causes the system directory list to be searched
before the library search chains. Thus the default is to use
modules that have been loaded into the SVA.

If you want to use a private or nonshared version of a CICS module
that has been loaded into the SVA, in many cases this can be
achieved by a change of module suffix accompanied by an
appropriate CICS system initialization override. However, if the
module is not suffixable, it will be necessary to catalog the
module in a separate private core image library and to specify a
temporary (Job) SEARCH chain with 'SDL' placed after this library
in the chain. The same technique can be extended in order to test
a service fix or a new release of CICS in one partition, where the
service fix or new release has been installed into a private core
image library, and where other CICS systems in the same processor
are to continue to execute using modules from the SVA.

UPDATING PHASES IN THE SVA

Phases in the SVA may be updated or deleted without re-IPLing (for
details, see the VSE/AF manuals listed in the Bibliography).
Earlier versions of these phases remain in the SVA, but are no
longer addressable from the SDL. Note that a running CICS system
Wwill continue to use the original versions of nucleus modules that
were in the SVA at the time the CICS system was initialized.

The CEMT NEWCOPY function may be used to replace a PPT module that
has been updated in the SVA. The core image library search
sequence defined for the CICS partition will determine whether or
not the updated module in the SVA is used.

Under no circumstances must the DFHSCTE module be updated in the
SVA while any CICS interregion communication is in progress,
because this could prove disastrous.

See VSE/Advanced Functions System Control Statements for further
details on the SVA IPL command and the SET SDL and LIBDEF job
control commands, and the VSE/Advanced Functions System
Management Guide for general information on using the SVA.
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Chapter 2.7. Adding DL/l Support

When installing CICS support for DL/I DOS/VS, you have to:

1. Define DL/I data bases and application programs during the
preparation of CICS tables.

2. Specify system table macros for DL/I support as follouws:

a. Define the DL/I DOS/VS application control table (ACT3).
This table is required to associate online application
programs with one or more DL/I data bases.

b. Optionally define a storage layout control (SLC) table
for use in an online environment, to specify the sequence
in which DL/I modules are to be loaded from the core image
library during DL/I initialization.

c. Include in the CICS file control table (FCT) an entry for
each data base description (DBD) corresponding to a
physical data base. The name in the DATASET parameter in
the FCT and the NAME parameter in the DBD must be
identical.

d. If program isolation is active or if emergency restart or
dynamic transaction backout is to be used with DL/1
tasks, assign the DL/I DOS5/VS log to the CICS system log.
The DL/I DOS/VS log is assigned by use of the VSE UPSI
byte information. See "Chapter 5.3. System
Initialization Parameters™ on page 267 for information on
how to use the UPSI byte option with CICS.

e. Define in the processing program table an entry for the
DL/I language definition table (DLZHLPI) if the execution
diagnostic facility is to be used with application
programs containing EXEC DLI commands. DLZHLPI is a
module provided with DL/I DOS/VS.

The DL/I DOS/VS Rescurce Definition and Utilities book tells you
how to define and generate the DL/1 tables.

"Chapter 4.13. DL/I Definitions™ in this book describes hou to
define all DL/I data bases that are to be referenced during CICS
execution.

A CICS-DL/I installation tester (DFHTDLI) application program is

also supplied with the pregenerated CICS system — this program is
described in Appendix E.

REASSEMBLING DL/I DOS/VS MODULES

The pregenerated modules in CICS were assembled against DL/1
DOS/VS Version 1 Release 6. No CICS system generation is required
if you have that release of DL/I DOS/VS.

A set of DL/I DOS/VS modules will need to be reassembled if a new
release of CICS/D0S/VS is produced. The DL/I DOS/VS program
directory contains information on how to create the necessary job
streams.

There is also a set of CICS modules that needs to be reassembled
for every new release of DL/I DOS/VS. The CICS system generation
macro instructions have been coded for you in a source member
called DFHSGDLI supplied in the CICS source library.
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DFHSG TYPE=INITIAL,

OPSYS='D0OS/VSE"',

ASMBLR=ASSEMBLY,
PRINT=(LIST,XREF,NODSECT,DSLIST),
STAGEZ2=FORCE,

EJECT=YES,

JOBNAME=DFH,

DLI=YES, DL/I SUPPORT
STARTER=YES,
MOD=(DBP,2$,1SP,,TBP,2$,XFP,),
ACCTID='CICS_160"

DFHSG PROGRAM=PREGEN
DFHSG TYPE=FINAL

END

HHEXHKXKXHKHKXKHKKXK

Figure 48. Source Member A.DFHSGDLI
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When this job executes, the library search order must include your
CICS, DL/I, and VSAM libraries. Four CICS assembly jobs will be
produced, and these must be executed to assemble the

DL/I-dependent modules.

"Chapter 2.5. CICS System Generation™ has examples of executing
DFHSG job streams using cards and tape as intermediate output for

the assembly steps.
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Chapter 2.8. Adding CICS Monitoring Facility Support

The CICS monitoring facility enables you to collect
performance-related data during online processing for later
offline analysis. The data is collected in three monitoring
classes:

. Accounting class data. This is high-level information such
as the number of transactions for each combination of
transaction type, terminal identification, and operator
identification. This data can be used for installation
accounting purposes.

. Performance class data. This is more detailed resource-level
information such as the processor and elapsed time for a
transaction, or the time spent waiting for I/70. This data can
be used for performance monitoring and capacity planning. As
well as data for each transaction, global performance data
can be collected to provide information on the entire CICS
system.

. Exception class data. This is information on exceptional
conditions raised by a transaction, such as queuing for VSAM
strings or waiting for temporary storage. This data will
highlight possible problems in system operation.

Each class of monitoring can be active alone or jointly with other
classes, and the information provided by each class of data is
described in the CICS/VS Performance Guide.

Standard CICS monitoring data is collected at predefined event
monitoring points (EMPs) in the CICS code. You can specify which
classes of data are to be collected at these EMPs, but you have no
control over the actual data collected. Timing information in the
standard CICS monitoring data can be invalidated by transactions
that terminate abnormally.

As well as the standard CICS monitoring data, user application
programs can contribute data to user fields in the
transaction-level accounting and performance class records but
not the exception class. In accounting class records, one field,
a counter, is reserved for your use. In performance class
records, one optional character-string field and a variable
number of fields for counters and time periods can be used. See
the CICS/VS Customization Guide for further information.

The monitoring data is collected in separate buffers for each
monitoring class. The way in which these buffers are written to
CICS user journals is controlled by the monitoring control table
(MCT). It is possible to merge any two or all three classes of
data onto one journal.
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CONTROLLING THE MONITORING FACILITIES

The monitoring facilities are controlled by entries in the
monitoring control table, the journal control table, and the
system initialization table, and by the CSTT transaction.
Entries are also required in the CICS system definition file if
you are using resource definition online), or in the processing
program table (PPT) and the program control table. You should
read the information in the following sections in conjunction
with the relevant information on each table in the CICS5/VS
Resource Definition Guide.

MONITORING CONTROL TABLE

The DFHMCT TYPE=RECORD macro is used to specify the class of
monitoring data to be recorded and, for each class of data being
collected, the CICS user journal to which the data is to be sent.

To specify the class of data to be collected, code the CLASS=
operand with ACC, PER, or EXC. If you want to define more than
one monitoring class, you have to code separate TYPE=RECORD macro
instructions for the other monitoring classes you require.

Code DATASET= with the number of the journal (in the range 02
through 99) to be used (this identifier must correspond with that
specified in the journal control table).

For each transaction, the monitoring facility will acquire up to
three buffers (one for each class of data being collected) from
the dynamic storage area. When a task terminates, the contents of
each task-related buffer is written to a monitoring buffer, the
size of which is controlled by the MAXBUF operand. For
information on calculating the MAXBUF size, see the relevant
section in the CICS/VS Customization Guide.

If you require 9lobal performance data, code the FREQ= operand
with the time interval required between the start and stop of each
interval for which global performance data is required. The
number specified for FREQ= is in seconds, and can be between 1 and
43200 (12 hours).

For performance class data only, code CONV=YES if you want
conversational tasks to have separate performance class records
produced for each pair of terminal control 170 requests.

For performance class data only, if you want the amount of
processor time and the paging activity to be recorded in the data
for each transaction, code CPU=YES to specify that this facility
is required for a CICS system running under VSE.

A sample monitoring control table with appropriate entries is
included in the CICS source statement library as DFHMCT1$ (with
copy book DFHXMCTS).

JOURNAL CONTROL TABLE
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Journals used to record the monitoring output must be defined in
the journal control table as user journals by specifying a JFILEID
value between 02 and 99 in the DFHJCT TYPE=ENTRY macro. The
JFILEID value must be identical with the DATASET= value specified
in the corresponding DFHMCT TYPE=RECORD macro instruction. In
addition, the journals must be specified with FORMAT=SMF.

For further information on calculating the value to use for
BUFSIZE and BUFSUV, see the relevant section of the CICS5/VS
Customization Guide.

A sample journal control table is included in the CICS source
statement library as DFHJCT1$ (with copy book DFHXJCTS).
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SYSTEM INITIALIZATION TABLE

CSTT TRANSACTION

To receive any class of monitoring data, CMP=YES must be specified
in the system initialization table, together with MCT=YES or xx.
Monitoring classes to be active at system initialization time
must be specified with the MONITOR operand (ACC, PER, or EXC). In
addition, you must have a nondummy version of DFHJCP and a journal
control table.

Activation and deactivation of monitoring classes during CICS
execution is controlled by the CSTT transaction, which has the
following format.

CSTT MONITOR, {ONJOFF}={(LACCI[,PERIL,EXCI)[ALL}

This transaction also controls the CICS automatic statistics.
Further information is given in the CICS/VS Operator's Guide.

CSD FILE OR PPT AND PCT ENTRIES

In the CSD file, the entries required for monitoring are already
present in the IBM-provided DFHSTAND group.

The entries required for monitoring are included in the PPT and
PCT, with other standard entries, when FN=STANDARD is specified
on the DFHPPT TYPE=GROUP and DFHPCT TYPE=GROUP macro
instructions.

PROCESSING OUTPUT FROM THE CICS MONITORING FACILITY

CICS monitoring facility output can be processed by the
following:

1. A sample program, DFHXMOLS, which gives a basic listing of the
CICS monitoring facility output. Comments within the program
may help you if you wish to do your own processing of CICS
monitoring facility output. For information on DFHXMOLS, see
the CICS/VS Customization Guide.

2. The extended-maintenance FDP, CICSPARS (5798-DAB), which
executes in conjunction with another FDP — GPAR (or
GPAR-D0S). Service Level Reporter (program number 5740-DC3)
is an 05/VS1 and MVS program product that can process CICS
monitoring facility output presented to it on tape. For
information on these products, see the relevant manuals
listed in the CICS5/VS Performance Guide.

3. An output-processing and analysis program provided by
yourself. If you wish to code such a program, the CICS/VS
Customization Guide contains relevant information about the
CICS monitoring facility.
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Chapter 2.9. Migrating Resource Definitions

This chapter assumes that you already have a CICS system installed
with the control tables you require for normal operation.
Information is given in this chapter about how to change your CICS
system for resource definition online (RDO), to enable you to add
new programs and transactions online using the CEDA transaction.

In order to set up RDO, vyou have to provide a CICS system
definition (CSD) file and make it available to CICS. No special
system generoation options are required for RD0O, but the required
support must be generated in various CICS tables before you can
use the CEDA transaction.

PREPARING FOR MIGRATION
1.

Create a CICS system definition (CSD) file. Define a CICS
system definition file to VSAM (using AMS) as described in
"Job Control Statements to Define and Initialize the CICS
System Definition File" on page 220. The file will hold the
resource definitions when they are created.

Initialize the CSD file. Before it can be used, the CSD file
must be initialized. The CSD file is initialized by means of
the DFHCSDUP offline utility program, using the INITIALIZE
command. This operation primes the CSD file with the
definitions of all the IBM~supplied programs, transactions,
and profiles. For details of the job stream required to run
DFHCSDUP, see "Job Control Statements to Define and
Initialize the CICS System Definition File" on page 220.

Make the CSD file available to CICS. Add the job statements
for the CSD file to the CICS execution job stream. For
details of the job statements, see "Job Control Statements
for CICS Execution™ on page 222.

Add entries to your existing program processing table (PPT)
and program control table (PCT) to define the CEDA
transaction and the programs it uses. These entries must be
present in the PPT and PCT specified for use by CICS
initialization.

RDO will probably enable you to dispense with the PPT and PCT
completely. However, in order to initiate the CEDA
transaction for the very first time, yvour existing PPT and PCT
have to be modified and regenerated as follows:

a. Add the required programs to support the CEDA transaction
to your program processing table (PPT). To do this, code:

DFHPPT TYPE=GROUP,FN=SPI
DFHPPT TYPE=GROUP,FN=BACKOUT
DFHPPT TYPE=GROUP, FN=OPENCLSE

b. Add the CEDA transaction definition to your program
control table (PCT). To do this, code:

DFHPCT TYPE=GROUP,FN=SPI

c. You must provide security protection for the CEDA
transaction by coding:

DFHPCT TYPE=INITIAL,TRANSEC=(SPI(n),...J,...

where n is a security code that has been assigned to
authorized users of CEDA.
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10.

The definition of the CEDA transaction must specify DTB=YES.

This is the default unless you specify DTB=NO on the DFHPCT

TYPE=INITIAL macro, in which case you must code a DFHPPT

gYPE=ENTRY macro for the CEDA transaction, specifying
TB=YES.

Note: You cannot use the definitions from your initialized
CSD file at this stage, because they are not vet included in
the running CICS system.

For further details, see the CICS/VS Resource Definition
Guijde.

Check your sign-on table. The operator identification
specified in the OPIDENT parameter is used by the lock
mechanism of the CEDA transaction. If two or more operators
with the same OPIDENT are allowed to use the CEDA transaction,
one operator will be able to update groups locked to the other
operator(s).

Add the definition of the CSD file to vour file control table
(FCT). To do this, code:

DFHFCT TYPE=DATASET,DATASET=DFHCSD,...

For further information on the FCT entry for the CSD file, see
"File Control Table Definition of the CSD File"™ on page 220.

Ensure that support for dynamic transaction backout is
specified in yvour system initialization table. To do this,
code:

DFHSIT TYPE=CSECT,DBP=xx,...

where xx is the suffix of the required version of the dynamic
backout program. The pregenerated versions have the suffixes
1$ (without DL/I support) and 2$ (with DL/I support).

Arrange an audit trail (optional). If you wish to have an
audit trail of all the CEDA commands that modify the CSD file
or the running CICS system, vou should define a transient data
queue named CSDL. To do this, code:

DFHDCT TYPE=INDIRECT,DESTID=CSDL, INDDEST=CSMT

This definition will send the audit trail of CEDA commands to
the same destination as the CSMT messages. If you wish, you
may direct the CSDL destination to any other transient data
queue or define it as an extrapartition queue. For details of
required block sizes and so on, see under "Required Entries in
the DCT" in the CICS/VS Resource Definition Guide.

If you do not want an audit trail of CEDA commands, do not
define the CSDL queue in your destination control table.

Use CEDA. It will now be possible to initialize CICS and
invoke the CEDA transaction. For details of how to use the
CEDA transaction, see the CICS/VS Resource Definition Guide.
It will be possible to examine the CICS-supplied DFHLIST and
the contents of the groups in that list. Furthermore, it will
be possible to add new resource definitions to the CSD. A
useful exercise would be to run through the example session in
the CICS/VS Resource Definition Guide, substituting
transaction and program names of your own choice.

Prepare tables for migration. It is not necessary to migrate
your existing PPTs and PCTs into a form accessible by the CEDA
transaction. If the advantages of using RDO convince vou that
such a step is worthwhile, however, you should make some
changes to vour PPT before vou carry out the migration.

All DFHPPT TYPE=ENTRY macro instructions for map sets should
be changed to specify the new MAPSET operand instead of the
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existing PROGRAM operand. In addition, you should ensure
that existing PPT entries for programs do not specify
USAGE=MAP. If you do not make these changes, the DFHCSDUP
offline utility program will define some map sets as programs
and some programs as map sets.

11. Migrate tables to the CSD file. The load module versions of
your tables can be migrated into CSD file entries using the
MIGRATE command of the DFHCSDUP offline utility program. For
further details, see the next section.

MIGRATION OF PCT AND PPT ENTRIES

You can use an offline utility routine to convert the entries at
present in your PCT and PPT into resource definitions on the CSD
file. This is done by executing the MIGRATE command of the
DFHCSDUP offline utility program, described in "DFHCSDUP
Commands™ on page 225.

The tables to be migrated must first be assembled for CICS 1.6,
then link-edited into your CICS core image library. You should
ensure that none of the tables you migrate contains
internally-duplicated entries. You should not attempt to migrate
a table that produced errors with a severity greater than 4 when
it was assembled.

One group is created on the CSD file for each table migrated. If
the migrated table is a PPT, the group will contain program, map
set, and partition set definitions. If it is a PCT, the group will
contain definitions of transactions and profiles. After the
migration, you should reorganize the definitions into more
convenient, smaller groups, by using the CEDA transaction COPY
and DELETE commands.

If your tables contain entries for any IBM standard programs,
profiles, or transactions, these will not normally be migrated to
the group created by the MIGRATE command. This is because the
definitions for these entries already exist in one of the IBM
standard groups created by the INITIALIZE command, described in
"DFHCSDUP Commands" on page 225.

In special cases where the properties of the resource as defined
in your table differ from those of the IBM-supplied definition,
the definition will be migrated. An example of this is
transaction definitions with security protection, where the
security key provided may not be the same as the one that was
specified in the DFHPCT TYPE=INITIAL macro instruction. In this
case, the definition will be migrated.

MIGRATION OF PROGRAMS, MAP SETS, AND PARTITION SETS (PPT)

One definition record is created on the CSD file for each PPT
entry migrated. When you prepare the DFHPPT macros to assemble
vour table, you can distinguish map sets and partition sets from
programs by using the MAPSET=name or PARTSET=name parameters. If
you have done this, the resulting resource definitions will
always have the correct resource types.

If vou have not done this, and your map sets were identified by
coding the PROGRAM=name parameter, the migration routine will
normally create a PROGRAM definition. If however, vou coded the
parameter USAGE=MAP, the migration routine assumes that the entry
is intended for use as a map set, and creates a MAPSET definition.
(This does not happen if you specified @ language other than
PGMLANG=ASSEMBLER.)

Note, however, that the migrated definition of a map set does not

have the properties associated with USAGE=MAP. USAGE=MAP is not
supported by resource definition online.
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In summary, the resource types created from PPT entries are:

DFHPPT parameter coded CSD file resource created
PROGRAM=name (without USAGE=MAP) PROGRAM

PROGRAM=name (with USAGE=MAP) MAPSET

MAPSET=name MAPSET

PARTSET=name PARTITIONSET

MIGRATION OF PROFILES (PCT)

If your PCT contains any user—created profiles, they will be
migrated to the CSD file as PROFILE definitions. Profiles can
also be created automatically from transaction entries (see
below). The automatically-created ones are interchangeable with
the user-defined ones, both in the way they can be associated with
transactions, and in the context of the EXEC CICS ALLOCATE
command.

The CICS-provided profiles (DFHCICST, DFHCICSV, and so on) are
created on the CSD file by the INITIALIZE command, so definitions
of these will not normally be migrated from your tables.

MIGRATION OF TRANSACTIONS (PCT)

PROFILE PROPERTIES

Some of the properties that, in earlier releases of CICS, were
attributes of a transaction are now handled as attributes of a
profile. In a system with RDO, every transaction now has an
associated profile that contains most of the terminal-related
properties. A profile can be used by any number of transactions.

For every transaction that is migrated, a TRANSACTION definition
will be created, and possibly a PROFILE definition as well.
Whether that happens depends on the values of those transaction
attributes that are now handled as profile properties.

All transactions wiil be migrated with the following properties:

CLASS=LONG
PRIVATE=YES
DTB=YES
FDUMP=(ASRA, ASRB)
ANTICPG=NO

In addition, any PRMSIZE is ignored. There is no way, using the
resource definition online facility, of changing these
properties.

If the transaction being migrated has properties that differ from
the list above, messages will be produced by the migration
utility.

When a transaction entry is migrated, a check is made on those
fields of the PCT entry that have become 'profile' properties.
They are compared with the properties of the default profile
DFHCICST. If they match, DFHCICST is taken as the associated
profile, and no new profile is created. Otherwise, they are
compared with the properties of two other CICS-provided profiles
(DFHCICSV and DFHCICSA) in a similar way. If the properties do
not match any of these three standard profiles, a new profile is
created automatically. It will be given the name XXXXtttt, where
tttt denotes the transaction name. The profile called XXXXtttt is
automatically associated with transaction tttt.

When the next transaction entry is migrated, the newly-created
profile will be used for comparison, along with DFHCICST,
DFHCICSV, and DFHCICSA. The properties may match any of these
four profiles. As this process continues, several new profiles
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may be generated, and several transactions may become associated
with a generated profile XXXXtttt.

In the very unlikely event of the name of a generated profile
XXXXtttt being the same as that of a user-defined profile (created
with a TYPE=PROFILE entry in the PCT), the latter will be migrated
in the normal way. It is up to you to use the CEDA transaction
aftterwards to ensure that the transaction that caused this to
happen is correctly defined and associated with a suitable
profile, which you must define yourself.

Transaction Names

A transaction will be migrated to the CSD file only if its name
conforms to the rules for a transaction name acceptable to RDO.
(See the description of the DEFINE TRANSACTION command in the
CICS/VS Resource Definition Guide.) Lowercase transaction names
are permitted, and these will be migrated with lowercase names.
Mixed uppercase and lowercase names will also be preserved.

Transactions with names containing unacceptable characters (for
example, ¥ and +) will not be migrated to the CSD file. You can
use the CEDA transaction to define these with names that are valid
for RDO, using the XTRANID alias to cope with special characters.

Transaction Aliases

In a system with RDO, every transaction must have a primary
transaction name. This may not be the case for all the
transactions currently in your PCT. Some may be referred to only
by a TASKREQ key identifier. If this is the case, a name will be
automatically assigned to the transaction when the PCT entry is
migrated.

The name assigned to the transaction will be one of:

PAl, PA2, PA3 - for PA keys

PFl through PF2% - for PF keys

0PID - for the operator identification card reader
LPA = for the 3270 light pen field

MSRE - for the magnetic stripe reader

If a migrated transaction is assigned one of these names, it is
possible that you already have another transaction in your table
with the same name. If this happens, the latter will be migrated.
The one with the name derived from a TASKREQ identifier will not
be migrated, and you can use CEDA afterwards to define this
transaction with a name that avoids the duplication.

AFTER YOU HAVE MIGRATED YOUR TABLES TO THE CSD FILE

1. Rearrange the resource definition groups.

Bring up the CICS system with CEDA support, and use the CEDA
transaction to examine the migrated resource definitions on
the CSD file. The MIGRATE command will have created a group
for each table. It will be found that such groups are not
easily managed, and it is better to rearrange the transaction
and program definitions into logical groupings. Use the COPY
and DELETE commands to group related transactions, programs,
and so on, into the same group. We suggest that you split
groups containing many resource definitions (say, more than
200) into smaller groupings to avoid problems in the
management of such large groups. Create lists that name the
groups of resource definitions that must be installed
together during CICS initialization.

If you have migrated an extremely large PPT or PCT (with more

than 2000 entries, say), you may experience problems when
using the CEDA transaction to EXPAND or manipulate the very
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large group created. If this happens, you may have to split
the table into smaller components and migrate the components
individually.

The migration operation may have produced a number of
messages indicating, for example, the certain transaction
names have been created for transactions initiated by program
function keys. You should read these warning messages
carefully. In most cases, these messages will warn you that
some parameter specified for a definition is not supported by
resource definition online, and no further action is
necessary. However, there may be messages that require
corrective action, for example, those warning of duplication
of definitions.

It may be necessary to change the name created by the
migration utility by means of the RENAME command. 1In
addition, the migration operation may have created certain
profile names because a PCT TYPE=ENTRY macro was split into a
transaction definition and a profile definition referenced by
the transaction definition. You may wish to rename these
profiles. If so, it will be necessary to alter the
transaction definitions that refer to that profile.

The created profile definitions may differ from the standard
CICS-provided definitions (DFHCICST) in ways that are of no
significance to your implementation. For example, the
DFHCICST has INBFMH=NO, whereas the PCT-derived profiles may
have INBFMH=EODS (because this was the default for the PCT).
If this distinction is of no significance to your
installation, it would be preferable for all references to
the derived profiles to be replaced by references to
DFHCICST. This is most easily done by using the generic
capabilities of the CEDA transaction ALTER command.

Change the transaction security codes.

The following CICS-supplied transactions (shown here with
their group names) are defined with a transaction security
code (TRANSEC) of 2:

Master terminal — DFHMASTT (CSMT, CSST)

Operator — DFHOPER (CEMT, CEST)

Execution diagnostic facility — DFHEDF (CEBR, CEDF)
Interpreter — DFHINTER (CECI)

RDO — DFHSPI (CEDA)

® o & 0o 0

These transactions can be used only by a terminal operator
having a security key that includes the value 2 (unless XSP=NO
is coded). You will almost certainly want to change this
security value by copying the appropriate groups and changing
the TRANSEC value. A TRANSEC of 1 was not used because that
would have enabled all operators to use the transactions if
thetCICS-supplied groups were to be installed unchanged by
mistake.

Install CSD file definitions at CICS initialization.

Code the GRPLIST operand on the DFHSIT macro or as an
initialization override, specifying the list that contains
the names of the groups to be loaded during system
initialization. The contents of these groups will be merged
into the PPT and PCT in storage. If you have specified either
or both the PPT and PCT to have a blank suffix, it is
necessary to code PPT=YES and/or PCT=YES as initialization
overrides if you wish to load tables from the core image
library and use the GRPLIST operand.
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Abandon use of the PPT and PCT.

The final step is to abandon the use of the PPT and PCT
completely. Before doing so, you must ensure that the list
you intend to use names all required groups, including all the
CICS-provided groups that your system needs.

To avoid loading the PPT or PCT from the core image library,
delete the PPT and PCT operands from your DFHSIT macro, or
code PPT=NO and PCT=NO as system initialization overrides.

In this case, all transactions and program definitions will
be derived from the CSD file, and no PPT or PCT will be loaded
into storage.

After vou have set up appropriate back-up procedures for your
CSD file and your production system is running successfully
without use of the PPT and PCT load tables, you may delete
your PPT and PCT (both the source form and the core image
library phase form) from your libraries.
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Part 3. Installing Control Tables and Application Programs
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Chapter 3.1. Introduction

This part is concerned with the application component of CICS.
This relates to those elements of a running CICS system that are
specific to the individual user and are not provided as part of
the distributed system (except for the sample tables, application
programs, and utilities mentioned in Appendixes D and E).

These elements will primarily consist of user-provided
application programs or application packages, together with
associated maps or map-set definitions. You can install these in
a CiCi system at any time after the CICS system itself has been
installed.

In order to install application programs or packages, yvou will
need to make changes to the CICS control tables, which define the
user resources to the CICS system. This part tells yvou how to
install modified or new tables in the CICS system, as well as how
to install maps, map sets, and application programs. This
information is given in the following chapters:

° Installing CICS control tables (Chapter 3.2)
. Installing map sets and partition sets (Chapter 3.3)
. Installing application programs (Chapter 3.4).

This part does not tell you how to code the various resources. The
CICSs/VS Resource Definition Guide tells you how to code the CICS
control tables to obtain the facilities you need. Application
programming is dealt with in the CICS/VS Application Programmer's
Reference Manual (Macro Level) and CICS/VS Application
Proarammer's Reference Manual (Command Level). The CICS/VS
Recovery and Restart Guide contains guidance information on the
preparation of node error programs, terminal error programs, and
program error programs.

Before you start to define resources for your CICS system, you
should:

° Review the pregenerated control tables described in Appendix
D. Decide which of these, if any, are appropriate as they
stand or if they can be used as a base for modification.
Ensure that the tables and programs you select are
consistent.

L For the program processing table and program control table,
decide which transactions and programs should be defined in
the tables, and which entries will be created dynamically by
the CEDA transaction.
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Chapter 3.2. Installing CICS Control Tables

CICS is a table-driven system. Before CICS can be run, the
resources it controls must be defined in CICS control tables or
(for certain resources) in the CICS system definition file. This
chapter describes the preparation, assembly, and link-editing of
CICS control tables. For information on the CICS system
ggfin;tion file, see "Chapter 64.10. CICS System Definition

ile.

CICS tables describe the data base/data communication environment
and the treatment to be given to elements of that environment. All
information regarding the terminals, data sets (permanent and
temporary), programs, transactions, and operator identification
is contained in these tables. The tables are created
independently of system generation, but some of the tables are
required for the system to be operational.

Each control table is created separately and can be re-created at
any time prior to system initialization.

The list below gives the names of all tables that can be

installed:

Table Name
Application load table DFHALTxx
Destination control table DFHDCTxx
File control table DFHFCTxx
Journal control table DFHJCTxx
Monitor control table DFHMCTxx
Nucleus load table DFHNL Txx
Program control table ¥ - DFHPCTxx
Program list table - DFHPLTxx
Processing program table ¥ DFHPPTxx
System initialization table DFHSITxx
Sign-on table DFHSNT
System recovery table DFHSRTxx
Terminal control table DFHTCTxx
Terminal list table DFHTLTxx
Temporary storage table DFHTSTxx
Transaction list table DFHXL Txx

Note: The resocurces defined by means of the tables marked with an
asterisk may alternatively be defined, modified, and installed
Wwhile CICS is running. This method avoids the necessity of
preparing and link-editing the tables. Instead, vou use:

. The CICS-provided CEDA transaction (see the CICS/VS Resource
Definition Guide) and

. The CICS system definition (CSD) file (see "Chapter 4.10.
CICS System Definition File™).

If you wish to keep your CICS system running for an extended
period of time and want to add new facilities, CEDA also allows
vou to change definitions without having to shut down and restart
CICS — this is especially useful in the test phase of a CICS
installation.

Versions of certain of these control tables are provided as
samples in the pregenerated system (see Appendix D).

Apart from the sign-on table, all these tables can be created in

more than one version. The different versions are distinguished
by specifying a 2-character suffix when the tables are defined.
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This suffix can then be used in the system initialization table or
as an override parameter during system initialization to identify
the version to be used for a particular CICS execution.

MINIMUM RESOURCE DEFINITIONS

Two CICS tables must exist in the load library before CICS can be
run:

. System initialization table
. Terminal control table.

In addition, program and transaction definitions must exist in
the system. You can do this

. By providing a processing program table (PPT) and program
control table (PCT). You can supplement these with your own
entries, and assemble and link-edit these tables into the
core image library as described later in this chapter. You
must check the security values associated with all
transactions to ensure that they are available only for
authorized operators.

° As an alternative to assembling and link-editing the PPT and
PCT, you can run the DFHCSDUP offline utility to create and
initialize the CICS system definition (CSD) file with the
required entries. You can then add further program and
transaction entries while running CICS, by using the CEDA
transaction (see "Chapter 4.10. CICS System Definition
File"). In this case, the file control table (FCT) will also
be required, with a DFHCSD entry.

Other tables are needed only if you are using the corresponding
CICS facilities. For full details of all CICS tables, essential
and optional, see the CICS/VS Resource Definition Guide.

INSTALLING THE CICS CONTROL TABLES

The CICS/VS Resource Definition Guide tells you how to code the
macro instructions for each control table, and explains the
meaning of the various parameters that can be used. The rest of
this chapter describes the procedures to be followed to assemble
and link-edit the control tables and add them to the working
system.

New tables can be assembled at any time before a CICS system is
started up.

ASSEMBLING AND LINK-EDITING THE CONTROL TABLES

164

The steps and procedures for preparing the control tables are
illustrated in Figure 49. The tables are generated by assembling
the appropriate macro instruction (for example, DFHSIT macro for
the system initialization table) with its associated operands.
The output of each assembly is preceded by the linkage editor
control statements (PHASE and INCLUDE) required to link-edit the
table into the CICS core image library.
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Figure 49.
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Installing the CICS Control Tables

Each group of source statements defining a control table must be
terminated by an assembler END statement. The END statement may
include the label (symbol) of the table entry point, in the form
DFHxxxBA, where xxx is the name of the table (for example, TCT for
the terminal control table). If this is not provided, CICS will
generate the entry point address itself from the TYPE=INITIAL
macro instruction for the table.

Note: The label must be coded if a user-supplied nucleus load
table specifies ALIGN=ENTRY for the table. If the label is
omitted in this case, no entry point is assigned by the linkage
editor, and the table will be load-point aligned rather than
entry-point aligned.
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THE NEXT STEP

The following is an example of the job stream required to assemble
and link-edit a CICS control table:

/77 JOB CICSTAB
¥ CICS/D0S/VS CONTROL TABLE GENERATION
77 OPTION CATAL,NODECK,ALIGN
ACTION SMAP (VSE/AF Version 1 Release 3)
/7 LIBDEF CL,TO=user-cil-filename
77 LIBDEF RL,SEARCH=cics-rlb-filename
77 LIBDEF SL,SEARCH=cics-slb-filename
77 EXEC ASSEMBLY

'source statements defining a CICS control table

END
/7%
77 EXEC LNKEDT
7%

Figure 50. Assembling and Link-Editing a CICS Control Table

Notes:

1. ACTION SMAP may be used with VSE/Advanced Functions Release 3
to produce a linkage editor map, sorted into alphameric order
of CSECTs.

2. When a destination control table or a file control table
addressing DAM files is link-edited, the unresolved external
reference $$$5$$6$ is listed and the module will also have one
unresolved address constant.

3. When a file control table addressing ISAM files is
link-edited with the AUTOLINK option, one or more unresolved
external references may be listed, depending on which of the
CICS versions of the ISAM logic modules are present in the
relocatable library. The references are of the form:

DFHISMxy where R includes RPS support

N without RPS support

c

x:
x:
and y=C includes CORDATA support
v=N without CORDATA support
In order to avoid generating unnecessarily large file control
tables containing unwanted ISAM logic modules, vou should

specify the linkage editor NOAUTO option, and select the
logic modules required, by means of INCLUDE statements.

Any other assembly and/or link-edit errors should not be ignored.

After yvou have successfully assembled and link-edited your table,
vou have to define it in the system initialization table which, in
turn, is used when the system is initialized. Alternatively, the
system operator can override the system initialization table and
specify the new table explicitly in the system initialization
override parameters (see "Chapter 5.3. System Initialization
Parameters" for further information).
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Chapter 3.3. Installing Map Sets and Partition Sets

INSTALLING MAP SETS

Basic Mapping Support (BMS) enables an application program to
read in device-dependent data and convert it to a
device-independent standard form, or to generate device-daependent
output data from this device-independent standard form. In both
cases, the structure of the device-independent standard form, and
the layout of the data on the display terminal are determined by a
user—-defined map. Related maps — for example, maps used in the
same application program — are grouped together into a map set.
See the CICS/VS Application Programmer's Reference Manual (Macro
Level) or the CICS/VS Application Programmer's Reference Manual
(Command lLevel) for further information on the definition and use
of maps and map sets.

Some terminals, such as the IBM 8775 display terminal and the IBM
3290 display terminal, support screen division by partitions. The
available display area may be split into a set of related '"logical
screens' called partitions. The layout and properties of the set
of partitions which can be simultaneously displaved on a terminal
are defined by the BMS user in a partition set. Sce the CICS/VS
Application Programmer's Reference Manual (Command Level). for
further details on the definition and use of partition sets.

CICS supports the definition of map sets and partition sets by
assembler macro instructions. Map sets may also be defined
interactively, using program products such as Screen Definition
Facility (SDF)/CICS (program number 574¢0-XYF).

The remainder of this chapter describes how to assemble and
link-edit map sets and partition sets for use with CICS, assuming
that they are defined by the CICS-supplied macro instructions.

Two kinds of map set must be generated:

o A physical map set, used by BMS to translate data from the
standard device-independent form used by application programs
to and from the device-dependent form required by terminals.

° A symbolic description map set, used in the application
program to define the standard device-independent form of the
user data. This is a DSECT in assembler language, a data
definition in COBOL, a BASED or AUTOMATIC structure in PL/I,
and a data structure in RPG.

Physical map sets must be cataloged in the core image library.
Symbolic description map sets may be cataloged in the source
statement library, or they may be included in the application
program itself.

The map set definition macro instructions are assembled twice,
once to produce the physical map set used by BMS in its formatting
activities, and once to produce the symbolic storage definition
that will be copied into the application program. The distinction
betuieen these two types may be made either by the TYPE operand of
the DFHMSD macro instruction, or by the use of the SYSPARM
parameter of the OPTION statement (SYSPARM="MAP' or
SYSPARM='DSECT'), in which case the TYPE operand is ignored. The
use of SYSPARM allows both the physical map set and the symbolic
description map set to be generated from the same unchanged set of
BMS map set definition macro instructions.

Map sets can be assembled as either unaligned or aligned (an
aligned map is one in which the length field is aligned on a
halfword boundary). You should use unaligned maps except in cases
where an application package requires the use of aligned maps.
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The distinction between aligned and unaligned map sets is made by
use of the SYSPARM parameter on the OPTION statement when
assembling the map set. SYSPARM='A' is used to indicate that
aligned maps are to be assembled, the type of map being taken from
the TYPE operand on the DFHMSD macro instruction. Alternatively
both the map set type and alignment may be specified by the
SYSPARM parameter. SYSPARM='AMAP' generates an aligned physical
map set, and SYSPARM='ADSECT' generates an aligned symbolic
description map set.

Prior to CICS 1.6, BMS was generated by the DFHSG PROGRAM=BMS
macro instruction to assume that all map sets are aligned, or that
all map sets are unaligned. Thus aligned and unaligned map sets
could not be mixed.

In CICS 1.6, the physical map set contains information indicating
whether it was assembled for aligned or unaligned maps. This
information is tested at execution time, and the appropriate map
a!iggment used. Thus aligned and unaligned map sets can be freely
mixed.

The above alignment information is, of course, missing from
physical map sets assembled before CICS 1.6. The BMS operand of
the DFHSIT macro instruction and the associated startup override
indicate whether map sets assembled before CICS 1.6 are aligned or
unaligned. See the CICS/VS Resource Definition Guide for further
information.

0ffline map preparation support for the IBM 3270 Information
Display System was provided under earlier CICS BMS versions
through the DFHMDI and DFHMDF macro instructions, with no
requirement for a DFHMSD macro instruction. Such maps are no
longer supported. Their source definition must be modified to use
the DFHMSD macro instruction, and the resultant map set
reassembled.

Applications and maps designed for the 3270 Information Display
System will run unchanged on devices supporting extensions to the
3270 data str=zam such as color, extended highlight, programmed
symbols, and validation. To use fixed extended attributes such as
color, only the physical map set need be reassembled. If dynamic
attribute modification by the application program is required,
both the physical and symbolic description map sets must be
reassembled, and the application program reassembled or
reconmpiled.

The following three sections describe, in turn, the preparation
of physical map sets and symbolic description map sets
separately, and then in one job. In these sections, it is assumed
that the SYSPARM parameter is used to distinguish between the two
types of map set.

INSTALLING PHYSICAL MAP SETS

148

The procedure for installing physical map sets, illustrated in
Figure 51, is similar to that for installing assembler-language
application programs. The relocatable library is not needed.
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Figure 51. Installing Physical Map Sets

The following job stream is an example of the assembly and
link-edit of physical map sets:

/7 JOB BMSMAP

¥ CICS/D0OS/VS ASSEMBLE AND LINK-EDIT BMS MAP SET

/77 OPTION CATAL,NODECK,ALIGN,SYSPARM=TMAP' (see note 1)
ACTION SMAP (see note 2)
PHASE name, ¥ (see note 3)

/7 LIBDEF CL,TO0=user-cil-filename

/7 LIBDEF RL,SEARCH=cics—-rlb-filename

77 LIBDEF SL,SEARCH=cics—-slb-filename

/7 EXEC ASSEMBLY,SIZE=nnK (sea note 4)
éource statements defining the physical map set
END

/%

// EXEC LNKEDT

/%

Figure 52. Assembling and Link-Editing a Physical Map Set

Notes:

1. If halfword-aligned length fields are required, it is
necessary to specify the option SYSPARM='AMAP' instead of
SYSPARM="MAP"

2. ACTION SMAP may be used with VSE/Advanced Functions Version 1

Release 3 to produce a linkage editor map, sorted into
alphameric order of CSECTs.
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3. The PHASE statement must be used to specify the name of the
physical map set which BMS will load into storage. If the map
set is device-dependent, the PHASE name should be derived by
appending the device suffix to the original 1- to 7-character
map set name used in the application program. The suffixes to
be appended for the various terminals supported by CICS BMS
depend on the parameter specified in the TERM or SUFFIX
operand of the DFHMSD macro instruction that defined the map
set. See the CICS/VS Application Programmer's Reference
Manual (Command Level) or the CICS5/VS Application
Programmer's Reference Manual (Macro Level) for a complete
list of map set suffixes.

4. A SIZE parameter value of up to 400K bytes will be required
for the assembler under VSE.

Note that an entry in the processing program table is required for
each physical map set. This is defined using the DFHPPT macro
instruction or the CEDA DEFINE MAPSET command, as described in the
CICS/VS Resource Definition Guide.

Programmers writing assembler—-language macro level application
programs have the option to assemble map sets into their
application programs. In this case, no separate physical map set
generation run is performed, and no processing program table
entry is required. The application program passes the address of
the map sets to BMS whenever a mapping operation is requested.

INSTALLING SYMBOLIC DESCRIPTION MAP SETS
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Symbolic description map sets enable the application programmer
to make symbolic references to fields in the physical map set. The
source statements defining the symbolic description map set are
assembled, and the output directed to SYSPCH (the output may be on
card, tape, or disk). Where many map sets are to be used in an
installation, or where there is multiple use of common map sets,
yvou should place the symbolic description map sets in the source
statement library, from which they can be copied into any
application program.

When a symbolic description map set is generated under the same
name for different programming languages, a separate copy must be
placed on the sublibrary of the source statement library for each
language. Figure 53 illustrates the preparation of symbolic
description maps for BMS.
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Figure 53. Installing Symbolic Description Map Sets

To use the symbolic description map set in a program, you must assemble
the map set and obtain a punched copy of the storage definition through
SYSPCH. Where many map sets are to be used in an installation, or where
there are multiple users of common map sets, vou should establish a
private source statement library for each language that you use. The
symbolic storage definitions for map sets should be placed in each
library, from which they can be copied into application programs. When a
symbolic storage definition is prepared under the same name for more than
one programming language, a separate copy of the symbolic storage
definition must be placed in each source statement library. You must
ensure that the source statement libraries are correctly concatenated
with LIBDEF.

You need only one symbolic description map set corresponding to all the
different suffixed versions of the physical map set. For example, vou
might want to run the same application on terminals with different screen
sizes. You would define two map sets each with the same fields, but
positioned to suit the screen sizes. Each map set would have the same name
but a different suffix, which would match the suffix specified for the
terminal. You would need to assemble and link-edit the different physical
map sets separately but create only one symbolic description map set,
because the symbolic description map set would be the same for all
physical map sets.

The following example, which applies to symbolic description map sets for
any supported programming language, uses disk as intermediate storage
between the assembly and the catalog in the target source statement
library.
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/7 JOB BMSASM
¥ CICS/D0OS/VS ASSEMBLE BMS SYMBOLIC DESCRIPTION MAP SET
¥ USING DISK AS INTERMEDIATE OQUTPUT
/77 DLBL IJSYSPH, *MAP ASSEMBLY',0,SD
/7 EXTENT SYSPCH,balance of extent information
ASSGN SYSPCH,DISK,VOL=volid,SHR
/7 OPTION DECK,SYSPARM='DSECT®
77 LIBDEF SL,FROM=cics—-slb-filename
/7 EXEC ASSEMBLY
PUNCH ' CATALS sublib.bookname’ (see note 1)

source statements defining symbolic description map set
END

7%

CLOSE SYSPCH,PUNCH

/7 DLBL IJSYSIN, "MAP ASSEMBLY',0,SD

/7 EXTENT SYSIPT

ASSGN SYSIPT,DISK,VOL=volid,SHR

77/ LIBDEF SL,TO=user-slb-filename

7/ EXEC MAINT
CLOSE SYSIPT,SYSRDR

/7 EXEC SSERV (see note 2)
DSPLY sublib.bookname (see note 1)

7 ¥

’&

Figure 54. Assembling and Link-Editing a Symbolic Description Map
Set

If halfword-aligned length fields are required, the option
SYSPARM='ADSECT' should be specified instead of SYSPARM='DSECT".

Notes:

1. The "sublib' specified in the CATALS and DSPLY statements
must correspond to the programming language specified in the
symbolic description map definition:

A. for assembler language
C. for COBOL

P. for PL/I

R. for RPG II

2. The SSERV library service program lists the cataloged
symbolic description map set.

INSTALLING PHYSICAL AND SYMBOLIC DESCRIPTION MAP SETS TOGETHER

The physical map set and the symbolic description map set can be
assembled and cataloged in the same job using SYSPARM in the 7/
OPTION job control statements for the assembler execution steps.

If unaligned length fields are required, SYSPARM="MAP' must be
used to produce the physical map set, and SYSPARM='DSECT"' to
produce the symbolic description map set.

If halfword-aligned length fields are required, SYSPARM='YAMAP'
should be used to produce the physical map set, and
SYSPARM="ADSECT' to produce the symbolic description map set.

The following job stream is an example of the assembly of
unaligned BMS physical and symbolic description map sets in one
job. Tape is used as intermediate storage for the symbolic
description map set.
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77 JOB CICSBMS
¥ CICS/D0OS/VS ASSEMBLE AND CATALOG BMS PHYSICAL AND
¥ SYMBOLIC DESCRIPTION MAP SET
/7 LIBDEF SL,T0=user-slb-filename
/7 EXEC MAINT STEP 1 (see note 1)
CATALS A.DUMMYMAP
BKEND A.DUMMYMAP

éource statements defining physical map set
BKEND

77 OPTION CATAL,NODECK,SYSPARM="MAP',ALIGN
PHASE mapname, ¥

7/ LIBDEF SL,SEARCH=(user-slb-filename,cics-slb-filename)
s/ LIBDEF CL,TO=user-cil-filename

/77 EXEC ASSEMBLY,SIZE=nnK STEP 2 (see notes 2 and 3)
COPY DUMMYMAP
END

/7 %

/7 EXEC LNKEDT STEP 3 (see note 4)

/77 ASSGN SYSPCH, cuu (assign SYSPCH to tape)

/77 OPTION DECK,SYSPARM='DSECT’
s/ LIBDEF SL,SEARCH=(user-slb-filename,cics-slb-filename)
/7 LIBDEF CL,TO=user-cil-filename
77 EXEC ASSEMBLY,SIZE=nnK STEP ¢4 (see note 5)
PUNCH ' CATALS sublib.bookname’
COPY DUMMYMAP

END
/%
/7 MTC WTM, SYSPCH, 2
7/ MTC REW, SYSPCH

/7 RESET SYSPCH
/7 LIBDEF SL,TO0=user-slb-filename

/7 EXEC MAINT STEP 5 (see note 6)
DELETS A.DUMMYMAP

/¥

/7 ASSGN SYSIPT,cuu (cuu from SYSPCH above)

7/ EXEC MAINT STEP 6 (see note 7)

/7&

Figure 55. Assembling and Link-Editing a Physical and a Symbolic

Description Map Set

Notes:

1. Step 1 places the BMS source statements on the source
statement library using a specific bookname.

2. A SIZE parameter value of up to 400K bytes will be required
for the assembler under VSE.

3. Step 2 assembles the BMS source statements to create the
physical map set by specifying the system global
SYSPARM="MAP' in the /7 OPTION job control statement.

4, Step 3 link-edits and catalogs the physical map set in the
core image library.

5. Step 4 assembles the BMS source statements to create a
symbolic description map set by specifying the system global
SYSPARM='DSECT' in the 77 OPTION job control statement.

6. Step 5 deletes the BMS source statements from the source

statement library.
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7. Step 6 catalogs the symbolic description map set in the target

source statement library.

INSTALLING PARTITION SETS

Pértition sets are handled in the same way as physical map sets.

There is no concept of a symbolic description partition set.

The procedure for installing partition sets is illustrated in

Figure 56.

i
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VSE
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SOURCE

VSE Linkage Editor
Linkage Editor Input (object)

!

user.

Linkage
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private.
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Figure 56. Installing Partition Sets

The following job stream is an example of the assembly and
link-edit of partition sets:

/77

7/

/¥
V44
/&

JOB BMSMAP .

CICS/D0OS/VS ASSEMBLE AND LINK-EDIT BMS PARTITION SET
OPTION  CATAL,NODECK,ALIGN

ACTION SMAP (see note 1)
PHASE name, ¥ (sea note 2)
LIBDEF SL,SEARCH=cics-slb-filename

LIBDEF CL,T0=user-cil-filename

EXEC ASSEMBLY,SIZE=nnK (see note 3)
source statements defining the partition set
END

EXEC LNKEDT

Figure 57. Assembling and Link-Editing a Partition Set
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Notes:

1.

3.

ACTION SMAP may be used with VSE/Advanced Functions Version 1
Release 3 to produce a linkage editor map, sorted into
alphameric order of CSECTs.

The PHASE statement must be used to specify the name of the
partition set which BMS will load into storage. If the
partition set is device-dependent, the PHASE name should be
derived by appending the device suffix to the original 1- to
7-character partition set name used in the application
program. The suffixes to be appended for the various
terminals by CICS BMS depend on the parameter specified in the
SUFFIX operand of the DFHPSD macro instruction that defined
the partition set. See the CICS/VS Application Proqrammer's
Reference Manual (Command Level) for a complete list of
partition set suffixes.

A SIZE parameter value of up to 400K bytes will be required
for the assembler under VSE.

Note that an entry in the processing program table is required for
each partition set. This is defined using the DFHPPT macro
instruction or the CEDA DEFINE PARTITIONSET command, as described
in the CIC5/VS Resource Definition Guide.
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Chapter 3.4. Installing Application Programs

CICS application programs can be written in assembler language,
ANS COBOL, PL/I, or RPG II, and can request CICS services in two
ways:

1.

Using the command-level interface:

Assembler, COBOL, PL/I, and RPG II programs can request CICS
services in the form of EXEC CICS commands. COBOL and PL/1
programs can interface with DL/ with EXEC DLI commands. Each
request is in the form of a single command; the application
programmer need not be concerned with CICS control blocks or
acquiring data areas and establishing addressability.

For information about coding CICS application programs using
EXEC CICS and EXEC DLI commands, see the CICS/VYS Application
Programmer's Reference Manual (Command Level) and the DL/I
DOS/VS Application Programming: High Level Programming
Interface or (for CICS and RQDLI commands) the CICS/VS
Application Programmer's Reference Manual (RPG II).

For information on the translator options that are available
with CICS, see the CICS5/VYS Application Programmer's Reference
Manual (Command Level).

Using the macro-level interface:

Assembler, COBOL, and PL/I programs can include requests for
CICS services in the form of CICS macro instructions. When
using these macro instructions, the application programmer
must be aware of certain control blocks used by the CICS
management programs. Instructions to acquire data areas and
establish addressability between these data areas and the
CICS control blocks, must be included.

For information about coding application programs using CICS
macro instructions, see the CICS/VS Application Programmer's
Reference Manual (Macro Level).

This chapter tells vou how to prepare application programs
written at each level, for execution under CICS.
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COMMAND-LEVEL APPLICATION PROGRAMS

158

There are three steps in the preparation of application programs
containing EXEC CICS commands:

1. Translation of the commands. Application programs written to
use the command-level interface to CICS must be translated by
the appropriate CICS command-level language translator before
being assembled or compiled. The names of the translators
supplied in the CICS core image library are:

Assembler DFHEAP1$

COBOL DFHECP1$
PL/I DFHEPP1$
RPG II DFHERP1$

The command-level translators run in a VSE batch virtual
partition size of 128K to 256K bytes, depending upon the size
of the program to be translated.

Intermediate storage for the translator output may be either
tape or disk. 8l-byte records are written out, but only 80
bytes are input to the following compiler or assembler.

The options available for each of the translators are
described in the CICS/VS Application Programmer's Reference
Manual (Command Level).

The DEBUG translator option is now assumed by default. This
enables EDF to display the line number of each command. The
line number requires 8 bytes of storage, so you might wish to
suppress its production by specifying NODEBUG when yvour
application has been fully tested.

2. Assembly or compilation.
3. Link-editing.

Figure 58 shows the steps required to install a command-level
application program.
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Figure 58. Installing a Command-Level Application Program

USING THE IBM-SUPPLIED SAMPLE PROCEDURES

To make it easier for the system programmer to install
command-level application programs, the source code of sample
procedures is supplied in the following books in the CICS source
statement library:

Z.DFHEITAL for assembler language
Z.DFHEITCL for COBOL

Z.DFHEITPL for PL/I

Z.DFHEITRL for RPG II

These procedures are listed in Appendix F, and all use disk as
intermediate storage for the translator output. If tape is to be
used, you will need to either generate vour own job stream, as
described later under "Using Your Own Job Stream™ on page 161, or
modify the sample procedure itself.
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Before putting the sample procedures into the procedure library,
you must modify:

1. The extent information
2. The volume identifications.

Figure 59 through Figure 62 illustrate the use of the sample
procedures,

Ignore weak external references unresolved by the linkage editor
and their associated messages about unresolved address constants.

The following job stream can be used to invoke the DFHEITAL sample
procedure for assembler-language application programs:

/77 JOB jobname
/7 OPTION NODECK,CATAL

PHASE phase-name, *
7/ LIBDEF SL,SEARCH=cics~slb-filename
7/ LIBDEF RL,SEARCH=cics-rlb-filename
s/ LIBDEF CL,TO0=user-cil-filename
/7 EXEC PROC=DFHEITAL

assembler-language source statements

/¥
7%

Figure 59. Invoking DFHEITAL Sample Procedure

The following job stream can be used to invoke the DFHEITCL sample
procedure for COBOL application programs:

/77 JOB jobname
77 OPTION NODECK,CATAL
PHASE phase-name, ¥
s7 LIBDEF SL,SEARCH=cics-slb-filename
/7 LIBDEF RL,SEARCH=cics-rlb-filename
77 LIBDEF CL,TO=user-cil-filename
/7 EXEC PROC=DFHEITCL
CBL LIB

éOBOL source statements

/%
/&

Figure 60. Invoking DFHEITCL Sample Procedure
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The following job stream can be used to invoke the DFHEITPL sample
procedure for PL/I application programs:

7/
/77

//
/77
7/
/77

/%
’7&

JOB
OPTION
PHASE
LIBDEF
LIBDEF
LIBDEF
EXEC

¥PROCESS

ﬁL/I source statements

jobname

CATAL

phase-name, %
SL,SEARCH=cics-slb-filename
RL,SEARCH=cics-rlb-filename
CL,TO=user-cil-filename
PROC=DFHEITPL

INCLUDE;

Figure 61.

Invoking DFHEITPL Sample Procedure

The following job stream can be used to invoke the DFHEITRL sample
procedure for RPG II application programs:

/%
/&

JOB
UpsSI
OPTION
PHASE
LIBDEF
LIBDEF
LIBDEF
EXEC

RPG II

jobname

00

CATAL

phase-name, ¥
SL,SEARCH=cics—-slb-filename
RL,SEARCH=cics-rlb-filename
CL,TO0=user-cil-filename
PROC=DFHEITRL

source statements

Figure 62.

USING YOUR OHN JOB STREAM

Invoking DFHEITRL Sample Procedure

You may decide not to use the IBM-supplied sample procedures and
produce vour own job stream to install your command-level
application programs.
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Assembler-~-Language Application Programs

The following sample job stream can pe used to install an
assembler-language program, where disk is used as intermediate
storage for translator output:

/7 JOB jobname

/7 DLBL IJSYSPH, "ASM.TRANSLATION', yy/ddd

/7 EXTENT SYSPCH, balance of extent information
ASSGN SYSPCH,DISK,VO0L=volid,SHR

77 LIBDEF SL,SEARCH=cics-slb-filename

77 LIBDEF RL,SEARCH=cics=-rlb-filename

77 LIBDEF CL,T0=user-cil-filename

/7 EXEC DFHEAP1$

assembler-language source statements

7%
CLOSE SYSPCH,PUNCH
77 DLBL IJSYSIN, "ASM.TRANSLATION',yy/ddd
/7 EXTENT SYSIPT
ASSGN SYSIPT,DISK,VOL=volid,SHR
77 OPTION SYM,ERRS,NODECK,CATAL
PHASE phase-name, ¥
INCLUDE DFHEAI (see notes 1 and 2)
/7 EXEC ASSEMBLY
/7 EXEC LNKEDT

/&

/7 JOB RESET

CLOSE SYSIPT,READER
’&

Figure 63. Preparing an Assembler-Language Application Program
(Using Disk)
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The following sample job stream can be used to install an .
assembler-language program, where tape is used as intermediate
storage for translator output:

/77
/77
7/
/7/
/7

/’/

JOB jobname

ASSGN SYSPCH, cuu

MTC REW,SYSPCH

LIBDEF SL,SEARCH=cics-slb-filename

LIBDEF RL,SEARCH=cics-rlb-filename
LIBDEF CL,T0O=user-cil-filename
EXEC DFHEAP1$

assembler-language source statements

MTC WTM, SYSPCH, 2
MTC REW,SYSPCH
RESET SYSPCH

ASSGN SYSIPT, cuu

OPTION SYM,ERRS,NODECK,CATAL

PHASE phase-name, ¥

INCLUDE DFHEAI (see notes 1 and 2)
EXEC ASSEMBLY

EXEC LNKEDT

Figure 64. Preparing an Assembler-lLanguage Application Program

Notes:

1.

2.

(Using Tape)

An INCLUDE statement for DFHEAI must follow immediately after
the PHASE statement and before the EXEC ASSEMBLY statement.

DFHEAI and DFHEAIO must be in the relocatable library (they
are supplied in the relocatable library on the CICS
distribution tape).
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COBOL Application Programs

The following sample job stream can be used to install a COBOL
program, where disk is used as intermediate storage for
translator output:

7/ JOB jobname
/7 DLBL IJSYSPH, "COBOL . TRANSLATION',yy/ddd
7/ EXTENT SYSPCH,balance of extent information
ASSGN SYSPCH,DISK,VOL=volid,SHR
77 LIBDEF SL,SEARCH=cics-slb-filename
77 LIBDEF RL,SEARCH=cics-rlb-filename
/7 LIBDEF CL,T0=user-cil-filename
/7 EXEC DFHECP1S$
CBL LIB (see note 1)

éOBUL source statements

/¥
CLOSE SYSPCH, PUNCH
7/ DLBL IJSYSIN, "COBOL.TRANSLATION',yy/ddd
77 EXTENT SYSIPT
ASSGN SYSIPT,DISK,VOL=volid,SHR
77 OPTION SYM,ERRS,NODECK,CATAL
PHASE phase-name, ¥
INCLUDE DFHECI (see notes 2 and 3)
77 EXEC FCOBOL
/7 EXEC LNKEDT

/&

7/ JOB RESET

CLOSE SYSIPT,SYSRDR
’&

Figure 65. Preparing a COBOL Application Program (Using Disk)
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The following sample job stream can be used to install a COBOL
program, where tape is used as intermediate storage for
translator output:

/77 JOB jobname
/77 ASSGN SYSPCH, cuu
/77 MTC REW, SYSPCH

s7 LIBDEF SL,SEARCH=cics-slb-filename
77 LIBDEF RL,SEARCH=cics-rlb-filename
77 LIBDEF CL,TO=user-cil-filename
77 EXEC DFHECP1S$

CBL LIB (see note 1)

6OBOL source statements

/¥
/77 MTC WTM,SYSPCH, 2
/7 MTC REW, SYSPCH

7/ RESET SYSPCH
/77 ASSGN SYSIPT,cuu
/7 OPTION SYM,ERRS,NODECK,CATAL
PHASE phase—-name, ¥
INCLUDE DFHECI (see notes 2 and 3)
/77 EXEC FCOBOL
/7 EXEC LNKEDT

Figure 66. Preparing a COBOL Application Program (Using Tape)

Notes:

1. The LIB option must be specified for the compilation step so
that any COPY statements in the source (for example, symbolic

description maps) can be processed correctly. The COBOL
translator in CICS/D0OS/VS 1.6 does not generate COPY

statements, but source generated by earlier versions of the

translator may do so.

2. An INCLUDE statement for DFHECI must follow immediately after

the PHASE statement and before the EXEC FCOBOL statement.
3. DFHECI must be in the relocatable library (this module is

supplied in the relocatable library on the CICS distribution

tape).
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PL/I Application Programs
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The followi
program, wh

ng sample job stream can be used to install a PL/I
ere disk is used as interm