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About This Book

This publication contains the information necessary to code job control language (JCL)
statements, job entry subsystem 2 (JES 2) control statements, and job entry subsystem 3 (JES3)
control statements. If you have installed the program product MVS/System Product JES2
Release 2, Program Number 5740-XYS, JES2 information throughout this publication refers to
MVS/System Product - JES2 function unless noted otherwise.

The MVS/System Product - JES2 includes the function previously provided by Network Job
Entry Facility for JES2 (JES2 NJE) Program Number 5740-XR8 and adds additional function.

If you have installed the program product MVS/System Product - JES3, Release 2 Program
Number 5740-XYN, JES3 information throughout this publication refers to MVS/System
Product - JES3 function unless noted otherwise.

This book is intended for use by programmers who code JCL, JES2, and JES3 control
statements and who understand the concepts of job management and data management.

The book is divided into several chapters:

« The Introduction and the first seven chapters are a guide to using JCL, JES2, and JES3
control statements, written primarily for the inexperienced user of JCL. They contain
background information necessary to understand why to code certain parameters, sample
situations illustrating when to code these parameters, and descriptions of how to code
combinations of parameters to perform particular functions. Examples of jobs involving a
variety of parameters are included. The descriptions of JCL services are grouped into
seven chapters: Requesting Resources and Identifying Data, Routing a Job Through the
System (JES2), Obtaining Output (JES2), Routing a Job Through the System (JES3),
Obtaining Output (JES3), Special Data Sets, and Cataloged and In-stream Procedures.

e« The next four chapters describe the parameters, their syntax, and rules for coding. The
descriptions include the format of each JCL, JES2, and JES3 control statement and the
format. of the parameters associated with each statement. Parameters for the control
statements are presented in alphabetical order giving a brief definition and a reference to
the appropriate publication or section for a detailed explanation of the facility or service
to be used. The definition and reference are followed by a default, rules for coding, and
at least one example of how to code the control statement or parameter. The descriptions
are grouped into four chapters: Coding JCL Statements (followed by the JOB, EXEC, and
DD statements), Coding JES2 Control Statements, and Coding JES3 Control Statements.

« The last three sections contain reference tables, the glossary, and the index for quick
retrieval of information.

JCL Statements no Longer Supported or Supported Differently

A few parameters introduced in OS are no longer supported in MVS. Main storage hierarchy
support and the rollout/rollin features are not available in MVS. The system will check the
HIERARCHY and ROLL parameters only for correct syntax.

The SEP and AFF parameters and the UNIT=SEP subparameter on the DD statement have no
meaning in MVS. If they are coded, they are ignored. However, if coded, they are checked for
syntax. The job fails if coded incorrectly.

JCL DD parameters supported differently are SPLIT and SUBALLOC. Their values are
internally converted to SPACE requests. When the SUBALLOC keyword is used, the DD
statement from which space is allocated becomes a dummy DD. If JES3 is used, the UNIT
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parameter on a DD statement which names a cataloged data set cannot specify a device type
that conflicts with the cataloged device type (for example, a 3330 and a 2314).

The REGION parameter on the JOB and EXEC statement has the same meaning as in
0S/MVT and Vs2 Release 1 unless modified by the installation. In virtual storage requests,
REGION can be coded to act as an upper limit for variable-length GETMAIN requests.

Prerequisite Publication

Introduction to Virtual Storage in System/370, GR20-4260.

Publications to which the text refers:

iv

Data Processing Glossary, GC20-1699.

0S/VS2 MVS Checkpoint/Restart, GC26-3877.

0OS/VS2 MVS System Programming Library: Data Management, GC26-3830.

OS/VS2 System Programming Library: Debugging Handbook, GBOF-8211.

0OS/VS2 System Programming Library: Diagnostic Techniques, GC28-0725.

OS/VS2 System Programming Library: Job Management, GC28-0627.

OS/VS2 Supervisor Services and Macro Instructions, GC28-0683.

OS/VS Tape Labels, GC26-3795.

0S/VS2 MVS Data Management Macro Instructions, GC26-3873.

Operator’s Library: OS/VS2 MVS System Commands, GC28-1031.

OS/VS2 MVS System Programming Library: VTAM, GC28-0688.

OS/VS2 MVS System Programming Library: Initialization and Tuning Guide, GC28-1029.
OS/VS2 MVS Data Management Services Guide, GC26-3875.

OS/VS2 Access Method Services, GC26-3841.

OS/VS Virtual Storage Access Method (VSAM) Programmer’s Guide, GC26-3838.
0S/VS2 MYVS Utilities, GC26-3902.

0S/VS2 MVS System Programming Library: System Management Facilities (SMF), GC28-1030.

OS and OS/VS Programming Support for the IBM 3505 Card Reader and IBM 3525 Card Punch,
GC21-5097.

0OS/VS2 Using OS Catalog Management with the Master Catalog: CVOL Processor, GC35-0010.
0S/VS2 TCAM System Programmer’s Guide, (levels 8 and 9), GC30-2041.

0S5/VS2 TCAM Sysiem Frogrammer’s Guide, {ievei 10), GC30-2051.

0S/VS BTAM, GC27-6980.

Graphic Programming Services for 2250, GC27-6971.

Graphic Programming Services for 2260, GC27-6972.
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IBM 3340 Fixed Head Feature Users Guide, GA26-1632.
IBM 2821 Control Unit, GA24-3312.
IBM 3800 Printing Subsystem Programmer’s Guide, GC26-3846.

Forms Design Reference Guide for the IBM 3800 Printing Subsystem, GA26-1633.

OS/VS Mass Storage System (MSS) Services: General Information, GC35-0016.

OS/VS Mass Storage System (MSS) Services: Reference Information, GC35-0017.

OS/VS2 System Programming Library: System Generation Reference, GC26-3792.
OS/VS2 System Programming Library: Service Aids, GC28-0674.

OS/VS2 System Programming Library: Supervisor, GC28-1046.

OS/VS2 IBM 3540 Programmer’s Reference, GC24-5111.

0S/VS2 TSO Command Language Reference, GC28-0646.

System Programming Library: JES2 Installation, Initialization, and Tuning, SC23-0046.

Operator’s Library: JES2 Commands, SC23-0048.

OS/VS2 MVS Resource Access Control Facility (RACF) General Information Manual, GC28-0722.
OS/VS2 MVS Interactive Problem Control System (IPCS) System Information, GC34-2004.

JES3 System Programming Library: Installation Planning and Tuning, SC23-0041.
JES3 System Programming Library: User Modifications and Macros, SC23-0042.
JES3 System Programming Library: Diagnosis, SC23-0043.

JES3 Operator’s Library, SC23-0045.
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Summary of Amendments
for GC28-0692-4
as updated by GN28-4728

Changes have been made throughout this publication to
correct technical inaccuracies and clarify technical
ambiguities. Some of the areas affected are:

+ Retrieving a Generation Data Set
« Cataloging of data sets created by the IEFBR14 Program
« Handling of duplicate ddnames in a job step

Summary of Amendments
for GC28-0692-4
as updated by GN28-4684

Changes have been made throughout this publication to
reflect technical changes and to include information for the
following:

« Documentation to support the 3203-5 printer.

Summary of Amendments
for GC28-0692-4
OS/VS2 Release 3.8

Changes have been made throughout this publication to
reflect technical changes and to include information for the
following:

JES3 Release 3.0, SU26, GD23-0098

The following information was added, which defines how to
code JCL statements and JES3 control statements for
System Network Architecture (SNA) Remote Job
Processing (RJP):

« Definition of the values you can specify on a DD *
statement for JES3 SNA RJP input devices.

+ An explanation of how to code the DD FCB parameter
for work stations that use a peripheral data set
information record (PDIR) and for work stations that do
not.

« Additional rules for coding the RLSE and ROUND
subparameters of the label parameter

Additionally, new information describes how to retain the

first SYSMDUMP on a data set and optionally to record

additional SYSMDUMPS to the same data set.

o Documentation of the Interactive Problem Control
System (IPCS).
« Documentation of miscellaneous technical changes.

« Addition of two subparameters (CHNSIZE and
COMPACT) to the JES3 PR and PU parameters.

Network Job Entry Facility for JES2 Release 2.0 Program
Number 5740-XR8, SC28-0786

The following information was added:

« Descriptions of additional subparameters that can be
coded in the DEST parameter.

« Descriptions of the following NJE statements:
NETACCT
NOTIFY
XEQ.

Summary of Amendments  xvii



Summary of Amendments
for GC28-0692-3
OS/VS2 Release 3.7

and Listed SUs

Changes have made throughout this publication to reflect a
Service Update to OS/VS2 Release 3.7 and to include
information for the listed Selectable Units.

JES2 Release 4.0, SU3, GN28-2648

Information was added for JES2 Release 4.0 in the
following areas:

+ On the JOB statement:

— JES2 parameters were added to the Accounting
Information parameter.

— The PRTY parameter was added.

— The TYPRUN subparameter was added to the
JCLHOLD parameter.

« On the DD statement, subparameters were added to the
DEST parameter.

¢« On the JES2 JOBPARM statement, the RESTART
parameter was added.

« On the JES2 OUTPUT statement, the COPYG, BURST,
CHARS, FLASHC, MODIFY, and MODTRC
parameters were added to support the IBM 3800 Printing
Subsystem.

+ The JES2 SIGNOFF and SIGNON statements were
added.

Scheduler Improvements, SU4, GN28-2703

Information was added for Scheduler Improvements in the
following areas:

+ On the JOB statement, the GROUP, PASSWORD, and
USER parameters were added for RACF-defined users.

¢ On the DD statement, the RETAIN subparameter was
added to the VOLUME parameter.

Supervisor Performance #2, SU7, GN28-2702

Information was added for Supervisor Performance #2 in
the following areas:

« On the EXEC statement, the default for the DPRTY
arameter was modified.
« The SETDMN and PAGEADD operator commands
were added.

IBM 3800 Printing Subsystem, SU10, GN28-2711

Information was added for the 3800 Printing Subsystem in
the following areas:

» On the DD statement, the BURST, CHARS, FLASH,
and MODIFY parameters were added.

« On the DD statement, the COPIES and DCB parameters
were modified.

« On the JES3 FORMAT statement, the CHARS, FLASH,
MODIFY, and STACKER subparameters were added to
the PR parameter.

xviii OS/VS2 MVS JCL

JES3 3850 Mass Storage System, SU18,
GC28-0806-0

Information was added for JES3 3850 Mass Storage System
in the following areas:

« On the JES3 MAIN statement, the MSS parameter was
added.

e On the JES3 NET statement, the SDGxx subparameter
was added to the DEVPOOL parameter.

MSS Enhancements, SU24, GC28-0789-0

Information was added for MSS Enhancements in the
following area:

« On the DD statement, the ddname operand was added
to the MSVGP parameter.

JES2 Release 4.1, SU25, GC28-0799-0

Information was added for JES2 Release 4.1 in the
following area:

« On the JES2 OUTPUT statement, the Z=nn parameter
was added.

3838 Vector Processing Subsystem Support, SU29,
GC28-0927

Information was added for 3838 Vector Processing
Subsystem Support in the following area:

e On the DD statement, the SUBSYS parameter was
added.

System Security Support, SU32, GC28-0844-0

Information was added for System Security Support in the
following area:

« On the DD statement, the PROTECT parameter was
added.

Dumping Improvements, SU33, GC28-0820-0

Information was added for Dumping Improvements in the
following area:

« The SYSMDUMP DD statement was added.

IBM 3800 Printing Subsystem 12 Lines per Inch,
SU48, GN28-2773

Information was added for 3800 Printing Subsystem 12
Lines per Inch in the following area:

o The list of character arrangement tables supplied with
the 3800 Printing Subsystem was modified.



Summary of Amendments
for GC28-0692-2
OS/VS2 Release 3.7

Changes have been made throughout this publication to
reflect a Service Update to OS/VS2 Release 3.7. In addition
pertinent technical and editorial changes have been made.

PROCESS and ENDPROCESS Statements (JES3)

These statements, for nonstandard job processing, are now
described in this manual.

DD Statement under JES3

Job terminates if duplicate ddnames exist in a step; reserved
ddnames are included.

DATASET Statement (JES3)

Additional rules for coding.

FORMAT Statement (JES3)

AC DEST parameter rewritten; rules for coding DDNAME
and DEST are clarified.

LABEL Parameter

Syntax and rules for coding are clarified.

TIME Parameter

Relationship of TIME on the JOB and the EXEC statement
is clarified.

UNIT Parameter

P subparameter and rules for coding AFF are clarified.

VOLUME Parameter

PRIVATE subparameter is rewritten; RETAIN
subparameter is now supported to ensure that a volume

remains mounted until the end of the job; rules for coding
are clarified.

AMP Parameter
The AMORG and BUFSP subparameters are clarified.

DCB Parameter

Additional information for completing a data control block;
descriptions of several subparameters are expanded.

PARM Parameter

Continuation of expressions on another statement is
clarified.

Direct Access Devices

Tables updated to reflect the addition of the 3344 and 3350
storage devices.

Command Statement
All JCL command statements are ignored by JES3.

DEST Parameter
REMOTEn is not a valid subparameter for JES2.

Region Size Requirements
For ADDRSPC=VIRT, two internal values are established
to limit all GETMAINSs.

Creating an ISAM Data Set

If a nonspecific volume request is made, and space is not
available on the volume selected, the job fails.

Summary of Amendments xix
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Introduction

You can write programs in any one of a number of languages. The operating system will
translate the language into machine language so that the instructions can be executed and the
work performed. There is also a language, called job control language (JCL), that directs the
operating system in the handling of application programs. When submitting programs to the
operating system, you can provide JCL statements to define the work to be done, the methods
to be used, and the resources needed. In addition, you can obtain special input and output
processing by including JES2 (job entry subsystem 2) and JES3 (job entry subsystem 3) control
statements for the job entry subsystems. A collection of related problem programs is submitted
to the operating system as a job. A job is made up of one or more job steps, each of which is
a unit of work associated with the overall processing program.

The JCL Statements

Job control language consists of nine statements. The name and purpose of each statement is
summarized in Figure 1.

Every job requires the use of the JOB statement (to identify the job), EXEC statements (to
identify each job step), and DD statements (to identify data sets used by the job). The null
statement is optional. Placing it within the job causes JCL statements other than the JOB
statement behind the null statement to be ignored. JES2 ignores the null statement. The
delimiter statement can be used to indicate the end of data in the input stream. PROC and
PEND statements are used to define a set of JCL statements to be used as an in-stream
procedure. The command statement allows operator commands to be submitted through the
input stream; this statement is used primarily by the operator. The comment statement can be
used to make the programs readily understandable by other programmers and by yourself.

Name of Statement Purpose
// JOB (job) marks the beginning of a job; assigns a name to the job.
// EXEC (execute) marks the beginning of a job step; identifies the programs to be

executed or the cataloged or in-stream procedure to be called; assigns a
name to the step.
// DD (data definition) identifies a data set and describes its attributes.
/* (or two characters indicates the end of data placed in the input stream.
designated by the user
to indicate delimiter)

// (nul}) marks the end of a job.

// PROC (procedure) for cataloged procedures, assigns default values to parameters defined in
the procedure; for in-stream procedures, marks the beginning of the
procedure.

// PEND (procedure end) marks the end of in-stream procedure.

//* (comment) contains comments.

// (command) enters system operator commands through the input stream.

Figure 1. Job Control Statements
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In addition to identifying data sets, job steps, and the job, you can code parameters on JCL
statements to request resources and services from the operating system. The operating system,
together with your job entry subsystem, is responsible for managing all the resources of the
computing system. It automatically performs many services in processing jobs; however, you
can influence the processing of a job by including JCL parameters. For example, JES2 selects a
job for execution, but you can influence when the job is selected or delay its selection by
coding parameters on the JOB statement (or on the MAIN statement for JES3 processed jobs).

You can also ask for a specific volume on which to write a data set. The following
paragraphs describe some of the functions that are available on the major JCL statements:

JOB statement: By using the parameters allowed on the JOB statement, you can provide
accounting information for the installation’s accounting routines, define execution
characteristics, specify conditions for early termination of the job, request a specific class for
job scheduler messages, hold a job for later execution, and limit the maximum amount of time
the job can use the central processing unit (CPU).

EXEC statement: Parameters on the EXEC statement can define the program or cataloged
procedure that the system is to execute. They can also be used to provide job step accounting
information, to give conditions for bypassing or executing a job step, to assign a limit on the
CPU time used by a job step, and to pass information to a processing program such as the
linkage editor.

DD statement: Parameters on the DD statement provide the system with such information as
the name of the data set, the name of the volume on which it resides, the type of 1/0 device
that holds the data set, the format of the records in the data set, whether a data set is old or
new, the size of newly created data sets, and the access method that will be used to create or
refer to the data.
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Figure 2 deleted by Suppl. GD23-0179-2 for 5740-XYS
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. The JES2 Statements (5740-XYS)

You can control the input, output, and processing of a program by coding JES2 control
statements and placing them in the input stream. The name and function of the JES2

statements that you can use with JCL to direct the execution of a program are shown in Figure

3.

Name of Statement

Purpose

*$command enters JES2 operator commands through the input stream.
/*JOBPARM indicates job related parameters that can be specified at input time.
*MESSAGE sends messages to the operator via the operator console.
*NETACCT specifies an account number for a network job.
/*NOTIFY specifies the destination of notification messages.
*QUTPUT specifies characteristics and options of a specific SYSOUT data set or groups of
SYSOUT data sets.
*PRIORITY assigns a job selection priority.
*ROUTE specifies the default output destination.

*XEQ specifies the execution node for a job.

*SETUP indicates volumes needed for executing your job.
*SIGNOFF indicates termination of a remote session.
/*SIGNON indicates the start of a remote session.
*XMIT indicates a job or data to be transmitted to another JES2 or eligible non-JES2 node.

Figure 3. JES2 Control Statements

Use JES2 control statements to request more efficient use of resources. Five of these
statements contain specific functions that are discussed below.

JOBPARM statement: Parameters on the JOBPARM statement specify the estimated number of
cards to be produced as output from a job, the number of copies of printed output desired, the
default print or punch forms, the number of output lines on each page, the estimated total
number of output lines from the job, your room number, any system affinity that may be
required, the estimated job execution time, the printing of the JES2 job log, and the name of
the cataloged procedure library to be used to convert the JCL for the job.

NETACCT statement: The network account number enables the user to specify accounting
information that can be accepted and interpreted by all nodes as desired. One node might use
the account number as is, while another will have the network account number translated to a
iocal account number.

OUTPUT statement: Parameters on the OUTPUT statement specify the characteristics of a
SYSOUT data set such as the number of copies if each data set desired, the destination device
of the output, any special forms required, the indexing print position offset (3211 only) and
forms control buffer image (FCB), and the use of the universal character set (UCS).

ROUTE statement: Parameters on the ROUTE statement direct the execution of a job to any
central processor in the network and direct the printed or punched output to any local device,
remote terminal, or remote device in the network.

XEQ Statement: Routes the execution of a job to any central processor in the JES2 network.

XMIT Statement: Transmitts a data stream or job to specified JES2 or eligible non-JES2 nodes
without JES2 input service functions being performed on the data stream.
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The JES3 Statements (5740-XYN)

You can also control the input, output, and processing of a program by coding JES3 control
statements and placing them in the input stream. The name and function of the JES3
statements that you can use with JCL to direct the execution of a program are shown in Figure

4.

[Name of Statement

Purpose

/ /**command

//*DATASET
//*ENDDATASET
//*ENDPROCESS
//*FORMAT

//*MAIN
//*NET

//*NETACCT
//*OPERATOR
//**PAUSE
//*PROCESS
//*ROUTE

enters JES3 operator commands, except *DUMP and *RETURN, through the input
stream.

permits additional input data sets from the input stream.

terminates the creation of an input data set.

terminates a series of PROCESS statements.

specifies special destination and format related instructions for a specific SYSOUT or
JES3-managed print and punch data set.

defines selected processing parameters for the current job.

identifies relationships between predecessor and successor jobs in a dependent job
control net.

specifies an account number for network processing.

transmits messages to the operator.

halts the input reader.

identifies a nonstandard job.

specifies the destination node in a network.

Figure 4. JES3 Control Statements

Several of the JES3 statements contain keyword parameters that define options available to
help improve the processing of the job. Three of these statements are briefly defined here.

FORMAT statement: Parameters on the FORMAT statement differ according to the type of
request you are making. For print and punch data sets, keyword parameters specify such
options as output destination, number of output copies, and types of output forms.

MAIN statement: Parameters on the MAIN statement specify such options as the main
processor name or type of system to be used for the job, the type of control program to be
used, the estimated number of cards or lines of output, the job class for the job, and the time
that the job is due to be completed.

ROUTE statement: Parameters on the ROUTE statement direct a job to another node in the
network for execution.

Nonstandard job processing. A job, in addition to being a collection of related problem
programs identified by a JOB statement, is also a collection of JES3 processing segments, called
job segments. A job that consists only of a collection of related problem programs to be
processed by MVS and that requires no special job segments is called a standard job. A
nonstandard job requires one or more special job segments in place of or in addition to the
standard job segments of interpreter service, main service, and output service. Specify a
nonstandard job by following the JOB statement with a JES3 PROCESS statement for each job

segment.
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Cataloged and In-Stream Procedures

Often the same set of JCL statements are used repeatedly with little or no change (for
example, to specify compilation, link-editing, and execution of programs). To save
programming time and to reduce the possibility of error, standard job step definitions can be
prepared and placed (or cataloged) in a partitioned data set known as the procedure library. A
set of JCL statements placed in the procedure library is called a cataloged procedure. A
cataloged procedure consists of EXEC and DD statements. Up to 255 job steps are permitted in
a job including all steps in any procedure called by that job. Specification of a greater number
of steps produces unpredictable results.

By simply using a JOB statement and an EXEC statement, you can retrieve a specific
cataloged procedure. Specify the name of the procedure on the EXEC statement.

The effect is the same as if the JCL statements of the cataloged procedure appeared in the
input stream in the place of the EXEC statement that calls the procedure. If necessary, you can
modify the cataloged procedure by a process known as overriding.

Before putting a procedure into the procedure library, you may want to test it. This can be
done by converting the procedure to an in-stream procedure. An in-stream procedure is a set
of JCL statements that can be used repeatedly by referencing it in an EXEC statement. After
testing the procedure, keep it in card form and simply insert it in the input stream whenever
you want to use it. Cataloged and in-stream procedures are not syntax checked until an EXEC
statement that references the procedure is syntax checked. Therefore, be sure the job includes
an EXEC statement that calls the procedure you want to test.

Another advantage of in-stream procedures is that they can give you the facility of a
cataloged procedure without being placed in the procedure library.

Processing Your Job

To have a job processed, submit the JCL statements and any related input data to the
operating system through an input/output (1/0) device chosen by the operator. The input unit
can be a card reader, a magnetic tape, a terminal, or a direct access device. The sequence of
JCL statements and input data for all the jobs being submitted through an input unit is called
the input stream.

A job control language (JCL) statement consists of one or more 80-byte records. Many jobs
are submitted to the operating system for execution in the form of 80-column punched cards.
The operating system is able to distinguish a job control statement from data included in the
input stream. In columns 1 and 2 of all the statements except the delimiter statement, code //.
For the delimiter statement, code /*. For a comment statement, code //* in the first three
columns.

A job can be simple or complicated; you can have a procedure in the input stream or call a
cataloged procedure. Figure 5 shows some examples of what jobs can look like. Although only
one example shows the use of the JES2 statements, these statements could have been placed
with all of the jobs. (JES3 statements can also be used with any of the jobs and are placed
after the JOB statement.)

6 OS/VS2 MVS JCL
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Figure 5. A Job in the Input Stream

A Job With One Job Step

The EXEC statement defines the program to be
executed; the DD statements define the data to.
be used. There is also data in the input stream.

A Job With a Cataloged Procedure
The EXEC statement is calling a cataloged

procedure to process the data in the input
stream,

DDNAME=XY

A Job With an In-stream Procedure

The EXEC statement refers to an in-stream
procedure which is shown using the PROC and
PEND statements.

A Job With JES2 Statements

A simple job using JES2 control statements, The
PRIORITY, command, and any comment
statements would be the only control statements to
be placed in front of the JOB statement,
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Figure 6 shows a job that contains several job steps: a compilation, a link-edit, and a
program.

input data

DD

( ! EXEC

( delimiter

input data —
(source program)

Figure 6. A Job with Several Job Steps

Figure 7 shows how several jobs run one after another through the input stream. Your job
would be one job in a group of jobs that make up an input stream.

i

EXEC

(| JES2 or JES3 stmts.
( /I 0B

A (//*PRIORITY w\]\

(" delimiter [——(JES2)
s

input data

DD

{ /! EXEC

—

Figure 7. Job Boundaries in the Input Stream
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Requesting Resources and Identifying Data

To execute a program, define its requirements for resources and data. For example, if the job
is to use only real storage, that is, it cannot be paged, you must indicate this on a JCL
statement. You can also request certain units and volumes to be used and define the amount of
space required by the job. If you request dynamic allocation, you are requesting resources
during program execution as they are needed.

Define temporary or nontemporary data sets or request the use of a nontemporary data set
that is cataloged. Whether a data set is old or new, should be kept or deleted, are a few of the
options you can define in establishing the disposition of data sets in the job.

This section contains seven topics:

« Requesting Storage for Execution of a Program

« Requesting Units and Volumes

« Requesting Space for Non-VSAM Data Sets

« Mass Storage System (MSS) Considerations

« Dynamically Allocating and Deallocating Data Sets
« Identifying Data Sets to the System

« Disposition Processing of Non-vSAM Data Sets

Requesting Storage for Execution of a Program
In OS/VS, storage available for a program consists of real storage and virtual storage:

» Real storage is the storage of System/370 from which the central processing unit can
directly obtain instructions and data and to which it can directly return results.

« Virtual storage is addressable space that appears to the user as real storage, from which
instructions and data are mapped into real storage locations. The user address space is 16
million bytes which consists of the commonly addressable system storage, the nucleus, and
the private address space (which includes the user’s region).

When a program is selected, it is brought into virtual storage and divided into pages (a page
is 4K in vS2). The supervisor is responsible for transferring pages of a program into real
storage for execution. This paging is done automatically by the supervisor; to you, it appears as
if the entire program exists in real storage. (The concept of paging is described in greater
detail in the Introduction to Virtual Storage in System/370.)

When to Request Real Storage

For most programs, the supervisor transfers pages of a program to real storage as they are
required for execution; not all pages of a program are necessarily in real storage at one time
and the pages that are in real storage at once do not necessarily occupy contiguous space.
Certain programs, however, must have all their pages in contiguous real storage while they are
executing-——they cannot be paged during execution. The programs include:

« Programs that modify a channel program while it is active.
« Programs that are highly time dependent.

These programs must be placed into an area of virtual storage called the nonpageable
dynamic area, whose virtual addresses are identical to real addresses; they are the only
programs for which you should request real storage. If a job or job step must not be paged
during execution, identify it by coding ADDRSPC=REAL on either the JOB or the EXEC
statements. Request the amount of real storage needed with the REGION parameter.

Requesting Resources and Identifying Data 9



Specifying Storage Requirements with the REGION Parameter

The meaning of the REGION parameter differs depending on whether the program can be
paged during execution (if ADDRSPC=VIRT is coded or implied) or cannot be paged during
execution (if ADDRSPC=REAL is coded).

When ADDRSPC=VIRT is coded or implied, two values are established internally from either
the REGION parameter or an installation-supplied default. When ADDRSPC=REAL is coded, one
value is established internally from either the REGION parameter or the installation-supplied
default. These internal values are used to limit all GETMAINs. (For further information, see
OS/VS2 System Programming Library: Supervisor, and the sections on the ADDRSPC and REGION
parameters in this publication.)

The amount of space requested must include any additional requests the program makes
during its execution (for example, a request made with the GETMAIN macro instruction). Also,
the amount of storage requested must include sufficient space for the task termination
function. Task termination invokes certain system resource managers that can issue GETMAIN
macro instructions for space in the user’s region. The region must have enough unallocated
storage during task termination to allow the task termination function to complete.

When ADDRSPC=REAL is coded, the minimum region size must be 8K if the program to be
executed is reenterable and resides in an authorized library, and 12K in all other cases. Note
that this is the minimum region for successful execution, but not necessarily the minimum
region size for successful job completion. It is suggested that programs to be run in an
ADDRSPC=REAL environment perform as much clean-up as possible before terminating.

Example of Requesting Storage

The purpose of this job is to indicate how to request storage for a program when it is
important that it not be paged.

//0BJ JOB BROWN, CLASS=D ,MSGLEVEL=1

//STEP1 EXEC PGM=REAL, REGION=20K, ADDRSPC=REAL
//DD1 DD DSN=DISK1,DISP=0OLD

//STEP2 EXEC PGM=VIRT,REGION=75K, ADDRSPC=VIRT
//DD2 DD DSN=DISK2,DISP=0LD

1. The JOB statement assigns jobs to class D and requests all JCL statements and messages
to be printed.

2. STEP1 is to be executed in real storage.

3. STEP2 is to be executed in virtual storage,

Requesting Units and Volumes

On the DD statement defining a data set, indicate the device and volume on which the data set
can be found or will be written by specifying unit and volume information. Input/output
devices are grouped according to class; a device class is a kind of device: direct access,
magnetic tape, unit record, graphic, and communications equipment. A unit is a particular
device: a 2314 direct access device, a 1403 printer, etc.; a volume is a section of auxiliary
storage that is serviced by a single read/write mechanism—for example, a reel of magnetic
tape, a drum, or a disk pack.

Device status can affect the device eligibility for allocation. Figure 8 shows the various
devices and the possible status each may have.
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Device Type
Status
Direct Access Tape Unit Record Graphic Teleprocessing
Online Eligible for allocation
Offline Eligible for allocation when the operator brings device online Eligible for
allocation

Pending Unload Eligible for allc?gation when not applicable

volume is specifically requested
Pending Offline Eligible for aliocation when Eligible for allocation when the

the operator brings the device operator brings the device not applicable

online and when the volume is online

specifically requested

Figure 8. How Device Status Affects Eligibility for Allocation

Specifying Volume Information

Data sets exist on direct access and magnetic tape volumes which must be mounted on devices
before they can be used. To inform the system on which volume an existing data set can be
found, make a specific volume request; to create a new data set, make a specific or nonspecific
volume request. If you request multiple disk volumes to be mounted in JES3, they must all be
either mountable or permanently resident; a mixture of both is not allowed.

Specific Volume Requests

A specific volume request informs the system of the volume serial number of the volume
required. Make a specific volume request for an existing data set; make either a specific or
nonspecific volume request when creating a data set.

A specific request occurs when:

« Specifying the serial numbers in the SER subparameter of the VOLUME parameter, that is,
VOL=SER=(948762,945231).

« Referring the system to an earlier specific volume request to copy the volume serial numbers
by coding the name of a passed or cataloged data set or a previous DD statement in the REF
subparameter of the VOLUME parameter. To refer the system to a passed or cataloged data
set, code VOL=REF=dsname. To refer to a DD statement in the same step, code
VOL=REF=*.ddname; in a preceding step, VOL=REF=*.stepname.ddname; or in a procedure
step that is in a procedure called by a preceding step,
VOL=REF=*.stepname.procstepname.ddname. (If you refer to a multi-device type VSAM data
set, only the volume serial number of the first device type listed in the catalog will be used.)

« Passing the data set from an earlier step or from the catalog. The system obtains the volume
serial numbers from the passed data set information or from the catalog; you need not code
the VOLUME parameter unless requesting a private volume, coding a volume sequence
number, or requesting additional volumes. If a cataloged data set is cataloged in, or is to be
cataloged or uncataloged from, a private catalog other than JOBCAT and STEPCAT, then the
system automatically allocates that private catalog to the job step. (The private catalog must
be on a permanently resident volume in JES3). If this allocation is not successful, then the
job fails.

Nonspecific Volume Requests

Nonspecific volume requests can be made only for new data sets. When making a nonspecific
volume request, do not specify volume serial numbers. You need not code the VOLUME
parameter unless you are requesting a private volume or a volume count.
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There are four types of nonspecific volume requests that can be made:

1. A private volume for a temporary data set.

2. A private volume for a nontemporary data set.

3. A nonprivate volume for a temporary data set.

4. A nonprivate volume for a nontemporary data set.

How the system satisfies these different types of requests is described below. Since the
system satisfies the first two types of requests in the same way, these two requests are
described together.

+ When making a nonspecific volume request for a private direct access or tape volume, the
system always requests the operator to mount a volume. The operator should mount a
volume whose space is unused. This allows you to have control over all space on the
volume. Once mounted, the volume is assigned the use attribute of private.

« When making a nonspecific volume request for a nonprivate direct access volume that is to
contain a temporary data set, the system assigns a public or storage volume that is already
mounted, or requests the operator to mount a removable volume. If a mounted volume is
selected, its use attribute is not affected. If a removable volume is mounted, it is assigned
the use attribute of public.

« When making a non-specific request for a non-private tape volume, data management
(OPEN) will satisfy this request by using any available, physically mounted, tape volume.
This could result in the loss of user data. However, if you use labels on your tape volumes
and specify the types of labels in the LABEL parameter loss of user data can usually be
prevented.

« When you specify labels in the LABEL parameter, data management (OPEN) checks the
first record of the tape. There are various error conditions that can occur during verification
of the first record. These error conditions are described in OS/VS Tape Labels.

When making a nonspecific volume request for a nonprivate tape volume that is to
contain a temporary data set, the system assigns a public volume that is already mounted, or
it requests the operator to mount a tape volume. Once mounted, the volume is assigned the
use attribute of public.

+ When making a nonspecific volume request for a nonprivate direct access volume that is to
contain a nontemporary data set, the system assigns a storage volume if one is mounted.
Otherwise, the request is treated as a nonspecific volume request for a private volume.

When making a nonspecific volume request for a nonprivate tape volume that is to
contain a nontemporary data set, the request is treated as a nonspecific volume request for
a private volume.

contains both single and dual density tape drives, the system assigns the devices so that the
single density drive is the first one used. The default density is the density of the single density
drive. The operator may be requested to mount the volumes in a different order than assigned
by the system.

Using Private Volumes

A private volume is one that can be used exclusively unless a specific request is made for that
volume. Code PRIVATE as the first subparameter in the VOLUME parameter with both specific
and nonspecific volume requests. When making a specific volume request for a direct access
volume, code PRIVATE if you want a private volume; tape volumes for which you make a
specific volume request are automatically made private, so you need not code the PRIVATE
subparameter.
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A volume already made private cannot be allocated to satisfy other nonspecific volume
requests. Therefore, if you request a private volume, you will be the only user using that
volume, unless another job makes a specific volume request for that volume.

If PRIVATE is coded or implied, the operating system automatically requests that the
operator demount the volume after its last use in the job step unless RETAIN is coded or the
data set is passed. If you expect to use a data set in a subsequent step for which you requested
a private volume, code RETAIN in the VOLUME parameter to ensure that the volume is not
demounted at the end of the step. Even if you specify RETAIN or a disposition of PASS, the
volume can still be unloaded by the operator or allocated and demounted by another step in
the same job or by another job.
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Sharing Volumes Between Data Sets

To conserve space and use fewer volumes, request that data sets be assigned the same volume.
Data sets on the same volume have volume affinity.

You can request volume affinity either:

« Implicitly, through catalog references or by specifying the same volume serial numbers for
the data sets in the SER subparameter of the VOLUME parameter.

« Explicitly, by using the REF subparameter of the VOLUME parameter to indicate that
volumes identified in the catalog or on an earlier DD statement in the job are to be assigned
to the data set being defined.

Volume affinity influences the allocation of devices. The system can modify a request for a
specific number of units if a data set has volume affinity with at least one other data set. For
examples of volume affinity, see ‘“‘Example of UNIT and VOLUME Affinities” at the end of this
section.

Multivolume Data Sets

If you are creating or extending a data set that can require more than one volume, request the
maximum number of volumes that can be required in the volume count subparameter of the
VOLUME parameter. The maximum number of volumes you can request is 255. For some jobs,
each volume requested must be mounted on a unit before it can be used. For these jobs,
request as many units as volumes. When making a specific volume request for more volumes
than units, the system automatically indicates that the volumes on the same unit cannot be
shared.

By coding the volume sequence number subparameter when reading or lengthening an
existing multivolume data set, you can instruct the system to begin processing other than the
first volume. Usually a volume sequence number is coded when you are defining an existing
cataloged or passed data set. '

Specifying Unit Information

Provide the system with the information it needs to assign a device to a data set in the UNIT
parameter. To indicate what unit or type of unit you want, code one of the following:

« Unit address.
« Device type (generic name).
+ User-assigned group name (esoteric name).

The unit address is a 3-character address made up of the channel, control unit, and unit
number. For example, UNIT=180 indicates channel 1, control unit 8, and unit number 0.
Specifying a unit address, however, limits unit assignment: the system can assign only that
specific unit, and, if the unit is being used, the job must be delayed or canceled. Unit
addresses should only be specified when necessary since these specifications restrict the system.

A device type corresponds to a particular set of features of input/output devices. When
coding a device type, you allow the system to assign any available device of that device type.
For example, UNIT=2314 indicates that you want the system to assign an available 2314 disk
storage facility.

Each installation can also define user-assigned group names during system generation to
signify a group of devices that may or may not all be of the same type. When coding a
user-assigned group name, you allow the system to assign any available devices included in the
group. For example, if the group named DISK includes all 2314 and 3330 disk storage facilities
and you code UNIT=DISK, the system assigns an available 2314 or 3330 device. If the group
named 2314A includes particutar 2314’s and you code UNIT=23144, it could refer to one of
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several 2314 devices. If the group consists of more than one device type, and more than one
unit is requested, the units are allocated from the same device type. For example, if the group
named TAPE includes both 3400-5 and 3400-6 devices, and you request two units by
specifying UNIT=(TAPE,2), the system assigns either two 3400-5s or two 3400-6s. If there is an
insufficient number of units of any single type to satisfy the request, the job is flushed.

If a group contains more than one device type or class (for example, SYSSQ can refer to all
tape and direct access devices), you should not code the group name when defining an existing
data set or requesting a specific volume. The volume on which the data set resides may require
a device different from the one assigned to it. For example, if the data set resides on a tape
volume, it. must be assigned to a tape device.

The same is true if the data set resides on a 3348 Model 70F Data Module and the group
name includes 3340 drives with and without the Fixed Head Feature. The 3348 Model 70F
must be assigned to a 3340 with the feature. For more information on the Fixed Head
Feature, see the IBM 3340 Fixed Head Feature Users Guide.

Only direct access devices can be simultaneously allocated for two or more jobs.
Teleprocessing equipment is not allowed to be allocated more than once in the same job step.
If a unit record, teleprocessing equipment, or graphics device is designated as a console, it is
not eligible for allocation by a job.

Requesting More than One Unit

To increase operating efficiency, request multiple units for a multivolume data set or for a data
set that may require additional volumes. When each required volume is mounted on a separate
device, execution of the job step is not interrupted to allow the operator to demount and
mount volumes. You should always réquest multiple units when the data set can be extended
to a new volume if the data set resides on a permanently resident or reserved
volume—permanently resident and reserved volumes cannot be demounted in order to mount a
new volume.

You request multiple units by:

« Coding the unit count subparameter in the UNIT parameter.
« Requesting parallel mounting.

Request parallel mounting by coding P in place of the unit count subparameter when making
a specific or non-specific volume request. The system counts the number of volumes requested
(by counting the volume serial numbers specified on the DD statement or counting the volume
serial numbers in cataloged or passed data sets). This is compared with the volume count, if it

has been specified, and the system assigns the larger of the specificd number of devices.

Deferred Mounting of Volumes

If the job step includes a data set that might not be used, depending on conditions determined
in the job step, you can request (using the DEFER subparameter) that the system not mount
the volume containing the data set until the data set is opened. This can save operator action
of mounting volumes on direct access devices. Note: No other job step can use such a volume
until the job step specifying DEFER ends. If DEFER is coded for a new data set which could be
placed on a direct access device, then DEFER is ignored.
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When You Do Not Have to Code the UNIT Parameter

The system can obtain unit information from sources other than the UNIT parameter. In these
cases, you do not have to code the UNIT parameter:

« When the data set is cataloged. For cataloged data sets, the system obtains unit and volume
information from the catalog. However, if VOL=SER=serial number is coded on a DD
statement that defines a pre-existing data set, the system does not look in the catalog. In
this case, you must code the UNIT parameter. Also, if you override the data set name on a
procedure DD statement with the data set name of a cataloged data set, but do not override
the UNIT parameter on that DD statement, the system will not search the catalog for unit
information. Instead, the system will obtain unit information from the overridden DD
statement. If you do override the data set name on a procedure DD statement and nullify
the unit parameter on that DD statement, the system will search the catalog for unit
information.

« When the data set is passed from a previous job step. For passed data sets, the system
obtains unit and volume information from passed data set information. However, if
VOL=SER=serial number is coded on a DD statement that defines a pre-existing data set, the
system does not look in the passed data set information. In this case, you must code the
UNIT parameter.

o When the data set is to use the same volumes assigned to an earlier data set, that is,
VOLUME=REF=reference is coded. In this case, the system obtains unit and volume
information from an earlier DD statement that specified the volume serial number or from
the catalog.

In all of the cases listed above, code the UNIT parameter when you want additional devices
assigned or when you want to influence device allocation. If the coded UNIT parameter is a
subset of the unit type referenced, then it will be used. Otherwise, it is ignored. However,
when JES3 looks in the catalog, it cannot determine whether or not a given device type is a
subset of another device type. Errors might result if you request one device to be mounted on
a conflicting device type (for example, a 3330 mounted on a 2314). Do not code the UNIT
parameter when defining a data set included in the input stream. If UNIT is coded on a DD *
or DD DATA statement, the job abnormally terminates.

Sharing a Unit Between Data Sets on Different Volumes

To conserve the number of devices used in a job step, you can request that an existing data
set be assigned to the same device or devices as assigned to a data set defined earlier in the
job step. When two or more volumes are assigned the same device, the volumes are said to
have unit affinity. Unit affinity implies deferred mounting for all except one of the volumes,
since all volumes cannot be mounted on the same device at the same time.

Request explicit unit affinity by coding UNIT=AFF=ddname on a DD statement. The ddname
is the name of an earlier DD statement in the same job step. The data set defined on the DD
statement that requests unit affinity is assigned the same device or devices as the data set
defined on the named DD statement and must reside on the same device type. If the ddname
refers to a DD statement that defines a dummy data set, the data set defined on the DD
statement requesting unit affinity is assigned a dummy status. Unit affinity also exists on one
DD statement when there are more volumes than units. This is implied unit affinity. See
examples of unit affinity.

If all of the following conditions are present, the data set defined on the DD statement
requesting unit affinity might be written over by the named data set:

« The named DD statement requests a scratch tape.
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o The data set defined on the DD statement requesting unit affinity is opened prior to that on
the named DD statement.

« The tape is not unloaded prior to the OPEN of the data set defined on the named DD
statement and tape label positioning is not specified using the LABEL parameter. (Note that
a tape unit that is allocated to more than one request is not unloaded (1) as a result of
dynamic unallocation, or (2) when it is closed if FREE=CLOSE is specified.)

Note: Unit affinity cannot be requested for a new data set if the referenced request is for a
direct access device.

Unit and Volume Affinities: Unit and volume affinity can occur in the same step and, within
the step, on the same DD statement. Unit affinity is requested when UNIT=AFF=ddname is
specified or when more volumes than units are requested on the same DD statement. Volume
affinity is requested when two or more DD statements reference the same volume. There are
three relationships possible between unit and volume affinity.

1. All volume affinity requests are unrelated to any of the unit affinity requests. For

example,
//DD1 DD VOL=SER=A
//DD2 DD UNIT=AFF=DD1, VOL=SER=B
//DD3 DD VOL=SER=(C,D)
//DD4 DD VOL=SER=C

Unit affinity is requested between DD1 and DD2. Volume affinity is requested between
DD3 and DD4. Therefore, volume affinity requests are not related to unit affinity
requests.

2. All volume affinity requests are contained in the unit affinity requests. For example,

/7DD1 DD VOL=SER=(A;D)
//DD2 DD UNIT=AFF=DD1,VOL=SER=(A,B)
//DD3 DD VOL=SER=X

Unit affinity is requested between DD1 and DD2. Volume affinity is also requested
between DD1 and DD2. Therefore, volume affinity requests are contained within the chain
of unit affinity requests.

3. Some volume affinity requests are contained in the unit affinity requests, but not all. For

example,
//DD1 DD VOL=SER=A
//DD2 DD UNIT=AFF=DD1,VOL=SER=B
//DD3 DD VOL=SER=B

Unit affinity is requested between DD1 and DD2. Volume affinity is requested between
DD2 and DD3. Therefore, some volume affinity requests are contained in the chain of unit
affinity requests, but not all.

If both unit and volume affinity do exist in the same step, sometimes only one requested
affinity can be honored at a time. Figure 9 indicates what will happen when you code unit and
volume affinity for either tape or direct access devices.
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Relationship of
unit and volume

affinity requests Tape Direct Access
Unit and volume Because there is no Because there is no
affinity requests conflict, both unit conflict, both unit
unrelated. and volume affinity and volume affinity
requests are honored. requests are honored. -
All volume affinity requests All volumes will use For those volumes having
contained in unit the same unit; that volume affinity that are
affinity requests. is, volume affinity contained in the unit
is ignored and unit affinity requests, unit
affinity is honored. affinity is ignored. That

is, they will share the

- same unit while the
remaining requests in the
unit affinity will use
a different unit.

Some volume affinity requests For those volumes having For those volumes having

contained in unit volume affinity that are volume affinity that are

affinity requests. contained in the unit contained in the unit
affinity requests, unit affinity requests, unit
affinity is ignored. That affinity is ignored. That
is, they will share the same is, they will share the
unit while the remaining same unit while the
requests in the unit affinity remaining requests in the
will use a different unit. unit affinity will use

a different unit.

Figure 9. Unit and Volume Affinity

Note: If a requested volume is mounted on an eligible permanently resident or reserved unit,
it must be allocated to that unit regardless of any relationships to other requests. This is done
because no dismount of that particular volume can take place.
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Example of UNIT and VOLUME Affinities: The purpose of this job is to show several job
steps that use either unit or volume affinity for their processing.

//BFFIN JOB (8526,831),WOON,CLASS=J , PERFORM=50
//STEP1 EXEC PGM=TESTAFF

//DD1 DD UNIT=2400,VOL=SER=111111

//DD2 DD UNIT=AFF=DD1,VOL=SER=222222
//STEP2 EXEC PGM=TESTAFF

//DD11 DD UNIT=(3330,2),VOL=SER=(A,B)
//DD12 DD UNIT=AFF=DD11,VOL=SER=(C,D)
//STEP3 EXEC PGM=TESTAFF

//DD21 DD UNIT=(3330,2),VOL=SER=(A,B)
//DD22 DD UNIT=AFF=DD21,VOL=SER=(C,D)
//DD23 DD UNIT=3330,VOL=SER=B

//STEP4 EXEC PGM=TESTAFF

//DD31 DD UNIT=(3330,2),VOL=SER=(E,F)
//DD32 DD UNIT=AFF=DD31,VOL=SER=(G,H)
//STEPS EXEC PGM=TESTAFF

//DD41 DD UNIT=2400,VOL=SER=(111111,222222)
//DD&2 DD UNIT=AFF=DD41,VOL=SER=(222222)
//STEP6 EXEC PGM=TESTAFF

//DD51 DD UNIT=3330,VOL=SER=( ABCDEF ,GHIJKL)
//DD52 DD UNIT=AFF=DD51,VOL=SER=( ABCDEF )
//STEP7 EXEC PGM=TESTAFF

//DD61 DD UNIT=2400,VOL=SER=111111

//DD62 DD UNIT=2400,VOL=SER=111111

//DD63 DD UNIT=AFF=DD61,VOL=SER=222222

1. The JOB statement assigns jobs to class J in performance group 50.

2. STEP1 assigns one unit for both volumes. Volume 111111 will be mounted first, then
222222 will be mounted when DD2 is opened. (This processing is true for both tape and
direct access.)

3. STEP2 allocates two units to DD11 and volumes A and B are mounted. DD12 gets
allocated to the same two units but volumes C and D will be mounted when DD12 is
opened.

4. STEP3 is a direct access example of volume affinity for volume B. The actual allocation
of units will cause volumes A and C to share one unit and volumes B and D to have
their own units.

5. STEP4 is a direct access example. Assume that volume E is currently mounted and has
been assigned the permanently resident or reserved attribute. In this case, since volume
E cannot be dismounted, a separate unit will be allocated for it. Volume G will have its
own unit and volumes F and H will share one unit. Therefore, three volumes will be
allocated for these requests, instead of two, because of the permanently resident or
reserved mount attributes.

6. STEPS is a tape example. Volume affinity is ignored between the DD statements because
only one tape data set for each tape volume can be open at a time.

7. STEPS is a direct access example where unit affinity is ignored for the common volume.
Volume ABCDEF of both DD statements will share the same unit while the remaining
request (GHDKL) will use a different unit.

8. In STEP7, unit affinity is requested between DD61 and DD63. Volume affinity is requested
between DD61 and DD62. Because there is a volume affinity request (DD62) that is not
contained in the chain of unit affinity requests, the UNIT=AFF=DD61 specification is
ignored for DD63. STEP7 allocates two units; one for volume 111111, and another for
volume 222222.

For more information, see OS/VS2 System Programming Library: Job Management.
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Example of Requesting Units and Volumes

This job shows the unit and volume parameters.

//TEST JOB WIBORG,CLASS=C

//STEP1 EXEC PGM=TESTSYSO

//DD11 DD DSN=A01DD1,UNIT=3330,DISP=( ,PASS),

// SPACE=( TRK, 1), VOL=SER=333001

//STEP2 EXEC PGM=TESTSYSO

//DD21 DD DSN=SYSLIB,UNIT=2314,VOL=( PRIVATE,SER=123456),
/7 DISP=OLD

//DD22 DD DSN=SYSABC, UNIT=AFF=DD21, VOL=SER=777777,

// DISP=(OLD,KEEP)

//DD23 DD DSN=SYSTAPE, UNIT=( 2400 ,P,DEFER),DISP=0LD,

// VOL=SER=( 240001, 240002, 240003 ,240004, 240005 )
//DD24 DD DSN=SYSDISK,DISP=(SHR,KEEP),UNIT=(,P),

// VOL=SER=( 333005,333008,333010)

//DD25 DD UNIT=2314,VOL=REF=*.DD21, SPACE=(TRK,(5,2))
//DD26 DD UNIT=3330,VOL=REF=SYSDISK,SPACE=(TRK,(10,5))

1. The job is assigned to class C.

2. DDI11 defines a new data set named A01DD1. It is to be on volume 333001 which is
mounted on a 3330 device.

3. DD2i defines an old data set named SYSLIB that exists on a private volume, 123456. The
volume is mounted on a 2314 device.

4. DD22 defines an old data set named SYSABC that is to be kept after this job step is
complete. SYSABC is on volume 777777. This volume is to be mounted on the same
2314 device as the volume defined on DD21.

5. DD23 defines an old data set named SYSTAPE. There are five volumes that are to be
mounted only after the data set is opened (caused by the DEFER subparameter). The P
requests parallel mounting; that is, all five volumes are to be mounted at the same time
on five different 2400 devices.

6. DD24 defines an old data named SYSDISK that can be shared by another job since it will
only be read. It is to be kept after this job step. The number of units used is determined
by the number of volumes requested.

7. DD25 is a temporary data set (no DSNAME specified) and therefore, assumes a
disposition of NEW,DELETE. The volume to be used is the same one used in STEP2
DD21; that is, volume 123456.

8. DD26 is also a temporary data set. The backward reference for volume information is to
STEP2 DD24 where the data set named SYSDISK is located.
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Requesting Space for Non-VSAM Data Sets

You must request space for every non-VSAM data set created on a direct access volume. To
request space, code the SPACE parameter on the DD statement that defines the data set. The
SPACE parameter provides two ways to request space:

« Tell the system how much space you want and let the system assign specific tracks.
« Tell the system the specific tracks on which you want the data set written.

Letting the system assign specific tracks is the easiest and most frequently used method of
requesting space. Only the unit of measurement to be used to compute the space requirement
and how many of the units of measurement the data set requires needs to be specified. In
addition, this form of the SPACE parameter offers several options:

» A secondary quantity, to be used if the data set runs out of space.
« Space for a directory or index.

« Release of unused space.

« Contiguous space.

« Whole cylinders.

0S/MVT and VS2 Release 1 (SVS) included the SPLIT and SUBALLOC parameters for
requesting space for a group of data sets on a single direct access volume. These two
parameters are now internally converted to SPACE requests. SUBALLOC requests are not
eligible for virtual input/output (VIO).

The Basic Request: Unit of Measurement and Primary Quantity

To have the system assign specific tracks, specify only the unit of measurement the system
should use to allocate space and the primary quantity of space needed. As the unit of
measurement, you can specify:

« Average block length of the data, for blocks.
e TRK, for tracks.
e CYL, for cylinders.

As the primary quantity, code an integer, indicating how many blocks, tracks, or cylinders
are required.

It is easiest to specify an average block length: the system will allocate the least number of
tracks required to contain the number of blocks specified. Specifying block length also
maintains device independence; you can change the device type in the UNIT parameter without
altering the spacc requcst or code a group name that includes different direct access devices in
the UNIT parameter.

When specifying TRK or CYL, compute the number of tracks or cylinders required; consider
such variables as the device type, track capacity, tracks per cylinder, cylinders per volume, data
length (blocksize), key length, and device overhead. These variables, and examples of
estimating space requirements for partitioned and indexed sequential data sets, are described in
OS/VS2 MVS Data Management Services Guide.

Cylinder allocation allows faster input/output of sequential data sets than does track
allocation. When requesting space in terms of average block length, the system will allocate
tracks to contain the request unless you code ROUND as the last subparameter in the SPACE
parameter. The system will then allocate the smallest number of cylinders needed to contain
the request.

20 OS/VS2 MVS JCL



How the System Satisfies Your Primary and Secondary Request

Enough available space must exist on one volume to satisfy the primary request. If enough
space is not available on a single volume, the system will terminate the job or search another
volume, depending on the type of volume request made:

Specific volume request (for example, volume serial numbers are specified): If sufficient space
is not available on the first volume specified, the job is terminated.

Nonspecific volume request (for example, the system chooses the volume): If space is not
available on the first volume chosen, the system will choose another volume and continue the
search, causing volumes to be mounted if necessary, until a volume with sufficient space is
found or the operator cancels the job.

Note: If a non specific volume request for an ISAM data set is made via a single DD statement
and space is not available on the volume selected for allocation, the job fails.

The system attempts to allocate the primary and secondary quantity in contiguous tracks or
cylinders. If contiguous space is not available, the system satisfies the request with up to five
noncontiguous extents (blocks) of space. (If user labels are specified — that is, you code SUL
in the LABEL parameter—the system allocates up to four noncontiguous extents of space. The
system allocates a track for user labels separate from the primary quantity; this one track is
considered an extent, and therefore, up to four additional extents can be allocated to satisfy
the primary quantity.)

A Secondary Request for Space

In the primary quantity, you need not anticipate all future demands for space for a data set.
Code a secondary request for space to be used only if the data set exceeds its allocated space.
Do this by coding an integer following the primary quantity that indicates how much additional
space should be allocated. For data sets whose disposition is NEW or MOD, this space is
allocated on the same volume as the primary guantity until: (1) there is not enough space
available on the volume to allocate the secondary quantity, or (2) a total of 16 extents, less
the number of extents for primary quantity and user label space, have been allocated to the
data set. (BDAM data sets cannot be extended.) If either of these conditions is satisfied, the
system must allocate the secondary quantity on another volume. However, this can be done
only if you request more than one volume in the VOLUME parameter (for a nonspecific volume
request, code PRIVATE; for a specific volume request, request more volumes than devices).

When allocating a secondary quantity for a data set whose disposition is OLD (in other
words, a data set that is preallocated or is being written over), the system will go to the next
volume, if one is specified, and see if there is already a secondary quantity allocated there. If
you did specify another volume and there is already a secondary quantity, the system will use
that space instead of making another allocation or will allocate space if no space is already
allocated there for the data set. If you didn’t specify another volume, the space will be
allocated on the current volume.

A secondary quantity can be requested when creating a data set or when retrieving an
existing data set, whether or not you coded a secondary quantity in the original request. A
secondary request for an existing data set is in effect only for the duration of the job step and
overrides an original request if one was made.

If you specify SPACE in terms of average block length, code the maximum block length of
the data in either the DCB macro instruction or the BLKSIZE subparameter of the DCB
parameter on the DD statement: the system uses the maximum block length to compute how
many additional tracks to allocate.
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Requesting Directory Space for a Partitioned Data Set

To create a partitioned data set, request a primary quantity large enough to include space for a
directory. A directory is an index used by the system to locate members in a partitioned data
set. It consists of 256-byte records, and you must specify, as the third quantity in the SPACE
parameter, how many records the directory is to contain. The directory is included in the
beginning of the primary space, which must be large enough to contain the directory. Request
enough directory space to allow for growth of the data set: you cannot lengthen the directory
as you can lengthen the data set itsel{ by requesting a secondary quantity. If the directory runs
out of space, recreate the data set. For a complete description of the directory, including
details on member entries that will enable you to compute how many records to request, see
OS/VS2 MVS Data Management Services Guide.

Requesting Index Space for an Indexed Sequential Data Set

If you are creating an indexed sequential data set that occupies more than one cylinder, and
are not defining the index on a separate DD statement, you can request index space in addition
to a primary quantity. (Request index space as the third quantity in the SPACE parameter. The
space request for an indexed sequential data set must be in terms of cylinders or absolute track
allocation.) The system determines whether the request is for a directory or an index by
examining the DSORG subparameter of the DCB parameter on the DD statement.
DCB=DSORG=IS or DCB=DSORG=ISU must be included on any DD statement defining an
indexed sequential data set.

The index quantity is added to the primary quantity when considering the space
requirements.

Assigning Specific Tracks

You can request that specified tracks on a volume be allocated to a data set. This is the most
stringent request for space: if any of the tracks requested are occupied, the space cannot be
allocated and the job is terminated. An example of where specific track allocation is required is
a data set that is to reside under the fixed heads of a 3348 Model 70F Data Module (cylinders
1-5).

To request specific tracks, you must code:

e ABSTR as the first subparameter, indicating absolute tracks.
« A primary quantity, specifying the number of tracks to be allocated.
» The relative track number of the first track to be allocated.

For a partitioned data set, specify how many records you want allocated for a directory. If
requesting a user-label track, this track will be the first of the space requested.

If defining an indexed sequential data set using absolute track allocation, the number of
tracks for the index, primary, or overflow areas must be equal to an integral number of
cylinders and on a cylinder boundary. All of the DD statements defining the indexed sequential
data sets must request specific tracks.
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Example of Requesting Space

One purpose of this job is to request space for two temporary data sets. The following steps
refer to these data sets for volume information.

//ALLOC JOB (3416,354), STONER, MSGLEVEL=1,MSGCLASS=C

//STEP1 EXEC PGM=TESTSYSO

//DD11 DD UNIT=2314,DISP=( ,PASS),SPACE=(TRK,(10,5))

//DD12 DD UNIT=3330,DISP=(,PASS),SPACE=(TRK,(10,5))
//SYSABEND DD SYSOUT=L

//STEP2 EXEC PGM=TESTSYSO

//DD1 DD DSN=*.STEP1.DD11,DISP=( OLD,DELETE, DELETE )

//DD2 DD VOL=REF=*.STEP1.DD12,SPACE=(TRK, (3, 1)),UNIT=3330
//SYSABEND DD SYSOUT=L

1. The JOB statement specifies that all job related output is to be printed and that system
messages for the job are to be written to output class C.

2. STEP1 defines two temporary data sets. Step 2 refers to these data sets for volume
information.

3. The space requirements for these requests indicate that for DD11 and DD12 in STEP1 you
want 10 primary and 5 secondary tracks; and for DD2 in STEP2 you want 3 primary and
1 secondary track.
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Mass Storage System (MSS) Considerations

Mass storage volumes are accessed on virtual direct access devices. All previously defined
descriptions of direct access device resource requests apply, with several additional functions
also available. The mass storage volume device type is 3330V.

Mass Storage Volume Groups

The mass storage system (3850) can contain up to 4,720 mass storage volumes (3330V). To
assist the installation in managing the volumes, the mass storage system utilities are used to
assign the volumes to groups. When creating a new data set with a nonspecific request, the
desired group can be specified using MSVGP=id. The system then selects the best volume for
the requirements from the specified group.

The installation can define as many groups as necessary; one group and its name are
standard in all systems (SYSGROUP). The installation then assigns each mass storage volume to
a user group, SYSGROUP, or to no group.

Nonspecific Volume Requests for Mass Storage Volumes

Previously defined descriptions of nonspecific DASD volume requests apply to mass storage
volumes. The type of request can be modified by the MSVGP parameter that specifies an
installation defined subset of all mass storage volumes to be used by the system to satisfy the
request. MSVGP implies a private volume. The system will select a volume from the defined
group that has sufficient space to satisfy the space requirements of the DD statement. (See the
section on mass storage volume control in OS/VS Mass Storage System (MSS) Services: General
Information for the selection of MSVGP volumes to satisfy space requirements.) If you code the
MSVGP parameter, the VOLUME parameter can be used to specify a volume count, but must
not be used for volume serial numbers. VOLUME=PRIVATE is redundant when MSVGP is used.

If MSs Enhancements (SU24) is installed on your system, you can specify that data sets be
allocated to different volumes by coding the ddname operand on the MSVGP parameter. It may
be desirable to specify different volumes for two data sets, for example, when an existing data
set containing a critical master file is used for input and a new data set is created for the
output master file.

If MSVGP is not specified—

« when you make a nonspecific request for a private mass storage volume, the system always
causes a default group of volumes to be used (MSVGP=SYSGROUP).

« when you make a nonspecific requesi for a non-private mass siorage voiume that is to
contain a temporary data set, the system assigns a public or storage mass storage volume
that is already mounted if one is available. Otherwise, the request is treated as a nonspecific
volume request for a private volume.

« when you make a nonspecific request for a non-private mass storage volume that is to
contain a nontemporary data set, the system assigns a storage mass storage volume, if one is

mounted. Otherwise, the request is treated as a nonspecific volume request for a private
volume.
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Specific Volume Requests for Mass Storage Volumes

Previously defined descriptions of specific DASD volume requests (direct access storage
volumes) also apply to mass storage volumes.

Because there is no operator involvement or decision making in mounting mass storage
volumes, it is recommended (for data integrity purposes) that all permanent data sets on mass
storage volumes be cataloged. All specific requests for these data sets should always reference
the volumes using the catalog, not the VOLUME parameter. Reference to the catalog is required
when extending an existing multivolume data set to one or more volumes. The reason is that
the system must know all volumes on which thedata set currently resides before it selects the
new volume. Parallel mounting must also be specified to ensure proper multivolume extensions.

Requesting Space for Non-VSAM Data Sets on Mass Storage Volumes

When an installation defines mass storage volume groups, each group is given a default for
space. Specific volume requests for new data sets require the SPACE parameter. Nonspecific
volume requests with the MSVGP parameter can optionally specify the SPACE parameter.
Nonspecific volume requests without the MSVGP parameter can optionally specify the SPACE
parameter if the request will default to MSVGP=SYSGROUP. If other types of space attributes
are desired, the SPACE parameter can be coded to override the specified default. Neither
directory nor index quantities can be provided in the default; therefore, the SPACE parameter
must be coded for new BPAM or ISAM data sets on mass storage volumes.

Before using mass storage volumes, refer to OS/VS Mass Storage System (MSS) Services:
General Information and OS/VS Mass Storage System (MSS) Services: Reference Information.

Dynamically Allocating and Deallocating Data Sets

Dynamic allocation allows you to acquire resources as they are needed. One reason to use
dynamic allocation is that you may not know all of the device requirements for a job prior to
execution. Another reason is that it allows resources to be used more efficiently; that is,
resources can be acquired just before their use and/or released immediately after use.
(Resources, as used here, refer to a ddname-data set combination with its associated volumes
and devices, if any.) The number of dynamic allocations indicated by coding the DYNAM and
DYNAMNBR parameters are used to establish a control limit for tracking resources held in
anticipation of reuse.

You can dynamically deallocate resources during the execution of a job step (at the time the
data set is closed) by coding the FREE=CLOSE parameter. If you do dynamically deallocate a
resource at close time, it cannot be reopened in the same step. If you do not want to
dynamically deallocate the resource, either specify nothing or specify FREE=END to let the
system deallocate the resources at the end of the job step.

For more information on how to use dynamic allocation and deallocation and the control
limit, see OS/VS2 System Programming Library: Job Management.
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Example of Dynamically Deallocating Data Sets

//PROS  JOB
//STEP1 EXEC
//DD1 DD
//DD2 DD
//0UT1 DD
//0UT2 DD
//SYSIN DD

éata

/*

CLASS=A,MSGLEVEL=( 2,0 ), PERFORM=70
PGM=TEST , DYNAMNBR=4 , PARM=( P3, 123, MT5 )
DYNAM

DYNAM

SYSOUT=C, FREE=CLOSE

SYSOUT=A

*

1. The JOB statement specifies that this job will be processed in class A in performance
group 70. Only JCL statements will be printed.

2. The control limit is the sum of the number of DD statements coded and the value coded
in the DYNAMNBR parameter; in this case, 9. If this control limit is exceeded and a
request for another dynamic allocation is made, the request is not honored unless
resources can be deallocated so that the control value is not exceeded.

3. When OUT!1 is closed, it is immediately ready for printing.
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Identifying Data Sets to the System

Specifying the DDNAME Parameter

When You

The DDNAME parameter is most often used in cataloged procedures and in job steps that call
procedures. It is used in cataloged procedures to postpone defining data in the input stream
until a job step calls the procedure. (Procedures cannot contain DD statements that define data
in the input stream; that is, DD * or DD DATA statements). It is used in job steps that call
procedures to postpone defining data in the input stream on an overriding DD statement until
the last overriding DD statement for a procedure step. (Overriding DD statements must appear
in the same order as the corresponding DD statements in the procedure).

Code the DDNAME Parameter

When the system encounters a DD statement that contains the DDNAME parameter, it saves
the ddname of that statement. The system also temporarily saves the name specified in the
DDNAME parameter so that it can relate that name to the ddname of a later DD statement.
Once a DD statement with that corresponding name is encountered, the name is no longer
saved. For example, if the system encounters this statement

//XYZ DD DBNAME=PHOB

the system saves XYZ and, temporarily, PHOB. Until the ddname is encountered in the input
stream, the data set is a dummy data set.

When the system encounters a statement whose ddname has been temporarily saved, it does
two things. It uses the information contained on this statement to define the data set; it
associates this information with the name of the statement that contained the DDNAME
parameter. The value that appeared in the DDNAME parameter is no longer saved by the
system. To continue the above example, if the system encounters this statement

//PHOB DD DSNAME=NIN, DISP=(NEW,KEEP ),UNIT=2400

the system uses the data set name and the disposition and unit information to define the data
set; it also associates the ddname of the statement that contained the DDNAME parameter with
this information. In this example, the ddname used is XYZ; the ddname PHOB is no longer
saved. The data set is now defined, just as it would be if you had coded

//XYZ DD DSNAME=NIN,DISP=(NEW,KEEP ), UNIT=2400

The system associates the ddname of the statement that contains the DDNAME parameter
with the data set definition information. It does not use the ddname of the later statement that
defines the data set. Therefore, any references to the data set, before or after the data set is
defined, must refer to the DD statement that contains the DDNAME parameter, not the DD
statement that defines the data set. The following sequence of control statements illustrates
this:

//DD1 DD DDNAME=LATER

//LATER DD DSN=SET12,DISP=(NEW,KEEP),UNIT=2314,

// VOLUME=SER=46231, SPACE=( TRK, ( 20,5))

//DD12 DD DSN=SET13,DISP=( NEW,KEEP ), VOLUME=REF=% ,DD1,
7/ SPACE=(TRK, (40,5))
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When you want to concatenate data sets, the unnamed DD statements must follow the DD
statement that contains the DDNAME parameter, not the DD statement that defines the data
set. The following sequence of control statements illustrates this:

/ /DDA DD DDNAME=DEFINE
// DD DSN=A.B.C,DISP=0LD
// DD DSN=SEVC,DISP=0LD,UNIT=2314,VOL=SER=52226
//DEFINE DD *
data
/%

You can use the DDNAME parameter up to five times in a job step or procedure step.
However, each time the DDNAME parameter is coded, it must refer to a different ddname.

Specifying the DSNAME Parameter

When creating a data set, use the DSNAME parameter to assign a name to the data set. The
data set name is part of the information stored with the data set on a volume. Later, when
another job step or job wants to use the data set, it identifies the data set name in the
DSNAME parameter; the system uses the data set name to locate the data set on the volume.

How you code the DSNAME parameter depends on the type of data set and whether the
data set is nontemporary or temporary.

Creating or Retrieving a Nontemporary Data Set
If the data set is nontemporary, you can identify:

« A permanent data set by coding DSNAME=dsname.

« A member of a nontemporary partitioned data set by coding DSNAME =dsname(member
name).

« A generation of a nontemporary generation data group by coding
DSNAME=dsname(number).

e An area of a nontemporary indexed sequential data set by coding DSNAME=dsname(area
name).

Nontemporary Data Sets

When a nontemporary data set is created, it is assigned a name in the DSNAME parameter and
is assigined a disposition of KEEP or CATLG. (A data set assigned a disposition of KEEP may be
assigned a disposition of CATLG by a later job step or job). The name assigned to a
nontemporary data set must be specified in the DSNAME parameter by all other steps and jobs
that want to use the data set.

A nontemporary data set name can be either an unqualified or qualified name. An
unqualified data set name consists of 1 through 8 characters. The first character must be an
alphabetic or national (@,#,$) character; the remaining characters can be any alphameric or
national characters, a hyphen, or plus zero (0-12 punch).

A qualified data set name consists of 1 through 44 characters (including periods), except
when the qualified name identifies a generation data group. In this case, the data set name
may consist of only 1 through 35 characters (including periods). For each eight characters or
less there must be a period, and the first character of the name and the character following a
period must be an alphabetic or national (@,#,$) character.
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When requesting a data set that is cataloged on a control volume or a private catalog, the
system attempts to mount this control volume if it is not already mounted. After the system
obtains the pointer to the requested data set, the control volume or private catalog can then be
demounted by the system if the unit on which it was mounted is required by another volume.
The control volume or private catalog is assigned to the job step and is available for
disposition processing when the job step ends.

In the following cases, the control volume or private catalog is not mounted when
disposition is processed:

o The job fails or abnormally terminates and data sets with a conditional disposition of
CATLG or UNCATLG have been passed but not received.
« A job step is deallocated during system warmstart.

Members of a Partitioned Data Set

A partitioned data set consists of independent groups of sequential records, each identified by
a member name in a directory. When you want to add a member to a partitioned data set or
retrieve a member, specify the partitioned data set name and follow it with the member name.
The member name is enclosed in parentheses and consists of 1 to 8 characters. The first
character must be an alphabetic or national (@,$,#) character, the remaining characters can be
any alphameric or national characters.

Generations of a Generation Data Group

A generation data group is a collection of chronologically related data sets that can be referred
to by the same data set name. When you want to add a generation to a generation data group
or retrieve a generation, specify the generation data group name and follow it with the
generation number. The generation number is enclosed in parentheses and the number is a
zero or a signed integer. A zero represents the most current generation of the group, a
negative integer (for example, -1) represents an older generation; a positive integer (for
example, +1) represents a new generation that has not as yet been cataloged.

To retrieve all generations of a generation data group (up to 255 generations), code only
the group name in the DSNAME parameter and the DISP parameter.

A complete discussion of creating and retrieving generation data sets is contained in
“Creating and Retrieving Generation Data Sets.”

Areas of an Indexed Sequential Data Set

The areas used for an indexed sequential data set are the index, prime, and overflow areas.
When you are creating the data set and define any of these areas on a DD statement, you must
identify the data set name and follow it with the area name you are defining. The area name is
enclosed in parentheses and is either PRIME, INDEX, or OVFLOW. If you are using only one
DD statement to define the entire data set, code DSNAME=dsname or
DSNAME=dsname(PRIME). When you retrieve the data set, you code only the data set name;
you do not include the terms PRIME, INDEX, or OVFLOW.

Creating or Retrieving a Temporary Data Set

If the data set is temporary, you can identify:

+ A temporary data set by coding DSNAME= & & dsname.

» A member of a temporary partitioned data set by coding DSNAME= & & dsname(member
name).

« An area of a temporary indexed sequential data set by coding DSNAME= & & dsname(area
name).
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Temporary Data Sets

Any data set that is created and deleted within the same job is a temporary data set. A DD
statement that defines a temporary data set need not include the DSNAME parameter; the
system generates one for you.

If you do include the DSNAME parameter, the temporary data set name can consist of 1
through 8 characters and is preceded by two ampersands (& & ). The character following the
ampersands must be alphabetic or national (@,#,$) characters; the remaining characters can be
any alphameric or national characters. (A temporary data set name that is preceded by only
one ampersand is treated as a temporary data set name as long as no value is assigned to it
either on the EXEC statement for this job step when it calls a procedure, or on a PROC
statement within the procedure. If a value is assigned to it by one of these means, it is treated
as a symbolic parameter).

The system generates a qualified name for the temporary data set, which begins with SYS
and includes the Julian date, the time, the jobname, the temporary name assigned in the
DSNAME parameter if specified (or an identifying name and number if not specified), and
other identifying characters.

If you attempt to keep or catalog a temporary data set (you specify a disposition of KEEP or
CATLG in the DISP parameter), the system changes the disposition to PASS and the data set is
deleted at job termination. However, this change is not made for a data set on a tape volume
when the following conditions exist:

+ The data set is new.

« The data set is not assigned a name.

« You specify a status of OLD or SHR in the DISP parameter.
e You specify DEFER in the UNIT parameter.

The data set is deleted at job termination, but the system tells the operator to keep the volume
on which the data set resided during the job. If you code a conditional disposition for
temporary data sets, it is ignored.

To simplify processing of temporary data sets, see “Using Virtual Input/Output (VIO) for
Temporary Data Sets”.

Members of a Temporary Partitioned Data Set

When adding a member to a temporary partitioned data set or retrieving a member during the
job, specify the partitioned data set’s temporary name and follow it with the member name.
The member name is enclosed in parentheses and consists of 1 through 8 characiers. The first
character must be an alphabetic or national (@,$,#) character; the remaining characters can be
any alphameric or national characters.

Areas of a Temporary Indexed Sequential Data Set

The areas used for indexed sequential data set are the index, prime, and overflow areas. When
you are creating a temporary indexed sequential data set and define any of these areas on a
DD statement, you must identify the data set’s temporary name and follow it with the area
name you are defining. The area name is enclosed in parentheses and is either PRIME, INDEX,
or OVFLOW. If you are using only one DD statement to define the entire temporary data set,
code DSNAME= & & dsname or DSNAME= & & dsname(PRIME). If you want to retrieve the
temporary data set on the same job, you code only the data set’s temporary name; you do not
include the term PRIME, INDEX, or OVFLOW.
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Associated Data Sets (3540 Diskette)

Associated data sets are data sets on 3540 diskette volumes that are separate from the job
stream data set and are to be spooled as SYSIN data sets. Associated SYSIN data sets are
identified by specifying a data set identifier (on the DD DSID parameter) and, optionally, a
volume identifier on the DD * or DD DATA statements in the job stream.

To have associated data sets merged into the job stream, the job stream containing the
diskette associated data set requests mus. be processed by the diskette reader program; it
cannot be read by either JES2 or JES3.

Data sets are created on 3540 diskette volumes only by using SYSOUT. The SYSOUT DD
statement must contain the DSID parameter and a sysout class (or classes) designed by the
installation to be used by data sets on a 3540 diskette. The diskette writer must be started to
the sysout class to transfer the data sets to diskettes.

For more information on the 3540 diskette, refer to OS/VS2 IBM 3540 Programmer’s
Reference.

Copying the Data Set Name from an Earlier DD Statement

The name of a data set that is used several times in a job, whether specified in the DSNAME
parameter or assigned by the system, can be copied after its first use in the job. This allows
you to easily change data sets from job to job and eliminates your having to assign names to
temporary data sets. To copy a data set name, refer to an earlier DD statement that identifies
the data set. Do not copy data set names of subsystem data sets created by a DD* or a DD
DATA statement. When the earlier DD statement is contained in an earlier job step, you code
DSNAME=* stepname.ddname; when the earlier DD statement is contained in the same job
step, you code DSNAME=*.ddname; when the earlier DD statement is contained in a cataloged
procedure step called by an earlier job step, you code
DSNAME=*.stepname.procstepname.ddname.

Specifying the DSNAME Parameter in Apostrophes

Sometimes, it may be necessary or desirable to specify a data set name that contains special
characters. If the name contains special characters, you must enclose the name in apostrophes
(5-8 punch), for example, DSNAME=‘DAT+5’. If one of the special characters is an
apostrophe, you must identify it by coding two consecutive apostrophes (two 5-8 punches) in
its place, for example, DSNAME=‘DAY*“SEND’. A data set name enclosed in apostrophes can
consist of 1 through 44 characters.

There are cases when the data set name must contain required special characters, which tell
the system something about the data set (for example, & & in DSNAME= & & name are
required special characters that tell the system that this is a temporary data set). In these
cases, the data set name must not be enclosed in apostrophes because the system will not
recognize the required special characters as having any special significance. The following data
set names contain special characters that tell the system something about the data set and,
therefore, cannot be enclosed in apostrophes:

+ DSNAME=name(member name)

« DSNAME=name(area name)

« DSNAME=name(generation number)

¢ DSNAME= & & name

« DSNAME=* stepname.ddname

« Part of, or the entire data set name, that is to be symbolically substituted

Keep the following rules in mind:

» If the data set name ends with a blank character, the blank is ignored.
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« If the only special character is a period used to create a qualified data set name, a hyphen,
or plus zero (0-12 punch), you need not enclose the data set name in apostrophes.

Specifying the LABEL Parameter

Labels are used by the operating system to identify volumes and the data sets they contain,
and to store data set attributes. Data sets residing on magnetic tape volumes usually have data
set labels. If data set labels are present, they precede each data set on the volume. Data sets
residing on direct access volumes always have data set labels. These data set labels are
contained in the volume table of contents of the direct access volume.

A data set label may be a standard or nonstandard label. Standard labels can be processed
by the system; nonstandard labels must be processed by nonstandard label processing routines,
which the installation includes in the system. Data sets on direct access volumes must have
standard labels. Data sets on tape volumes usually have standard labels, but can have
nonstandard labels or no labels.

The LABEL parameter must be coded if:

« You are processing a tape data set that is not the first data set on the reel; in this case,
indicate the data set sequence number.

« The data set labels are not IBM standard labels; you must indicate the label type.

« You want to specify what type of labels a data set is to have when it is written on a scratch
volume; indicate the label type.

« The data set is to be password protected; specify PASSWORD when creating the data set.

« The data set is to be processed only for input or output and this conflicts with the
processing method indicated in the OPEN macro instruction; specify IN, for input, or OUT,
for output.

» The data set is to be kept for a specific period of time; indicate a retention period (RETPD)
or expiration data (EXPDT).

The Data Set Sequence Number Subparameter

When placing a data set on a tape volume that already contains one or more data sets, specify
where the data set is to be placed, that is, whether the data set is to be the second, third,
fourth, etc., data set on the volume. The data set sequence number causes the tape to be
positioned properly so that the data set can be written on the tape or retrieved.

The data set sequence number subparameter is a positional subparameter and is the first
subparameter that can be coded. The data set sequence number is a 1- to 4-digit number. The
data set sequence number is ignored for the following types of data sets:

« For data sets passed from a previous step, the system obtains the data set sequence number
from the passing step.

« For GDG ALL requests, the system always retrieves the data set sequence number from the
catalog.

If you omit the data set sequence number subparameter or code 0O, the system assumes 1
(this is the first data set on the tape) unless the data set is cataloged. If the data set is
cataloged, the system obtains the data set sequence number from the catalog.

The Label Type Subparameter

32

The label type subparameter tells the system the type of labels associated with the data set.
The label type subparameter is a positional subparameter and must be coded second, after the
data set sequence number subparameter. You can omit this subparameter if the data set has
IBM standard labels.
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The label type subparameter is specified as:

« SL — if the data set has IBM standard labels.

o SUL — if the data set has both IBM standard and user labels.

« AL — if the data set has American National Standard labels.

o AUL — if the data set has American National Standard labels and American National
Standard user labels.

¢ NSL — if the data set has nonstandard labels.

« NL — if the data set has no labels.

+ BLP — if you want label processing bypassed.

o LTM — bypass leading tape mark, if encountered, on unlabeled tape. (0S/DOS interchange)

SL or SUL is the only label type that can be specified for data sets that reside on direct
access volumes. SL, SUL, AL, AUL, NSL, and NL are the only label types that can be specified
for data sets that reside on tape volumes. BLP and LTM are label type subparameters that can
also be coded for tape.

When SL or SUL is specified, or the label type subparameter is omitted and the data set has
IBM standard labels, the system can ensure that the correct tape or direct access volume is
mounted. When specifying NSL, installation-provided nonstandard label processing routines
must ensure that the correct tape volume is mounted. When specifying NL or BLP, the operator
must ensure that the correct tape volume is mounted. If you specify NL, the data set must have
no standard labels. When specifying AL or AUL, the system ensures that the correct American
National Standard labeled tape is mounted. :

For cataloged and passed data sets, label type information is not kept. Therefore, referring
to a cataloged or passed data set that has other than standard labels, code the LABEL
parameter and specify the label type.

BLP is not a label type, but a request that the system bypass label processing. This

- specification allows you to use a blank tape or overwrite a seven-track tape that differs from

the current parity or density specifications. If the bypass label processing option is not selected
by the installation and you have coded BLP, the system assumes NL.

Note for BLP: When requesting the system to bypass label processing and the tape volume

has labels, the system treats anything between tapemarks as a data set. Therefore, in order for
a tape with labels to be positioned properly, the data set sequence number subparameter of the
LABEL parameter must be coded and the subparameter must reflect all labels and data sets that
precede the desired data set. The OS/VS Tape Labels publication illustrates where tapemarks
appear.

Nonspecific volume request: The label type subparameter can also be specified when making a
nonspecific volume request for a tape volume (that is, no volume serial numbers are specified

on the DD statement) and when having a certain type of labels. If the volume that is mounted
does not have the corresponding label type desired, you may be able to change the label type.

When specifying NL or NSL and the operator mounts a tape volume that contains standard
labels, you can use the volume provided: (1) the expiration data of the existing data set on the
volume has passed; (2) the existing data set on the volume is not password protected; and (3)
you make a nonspecific volume request. All of these conditions must be met. If they are not,
the system requests the operator to mount another tape volume.

If you specify SL and make a nonspecific volume request, but the operator mounts a tape
volume that contains other than IBM standard labels, the system asks the operator to identify
the volume serial number and the volume’s new owner before the IBM standard labels are
written. If the tape volume has American National Standard labels, the system asks the
operator for permission to destroy the labels. If you specify SL and make a specific volume

Requesting Resources and Identifying Data 33



request, but the volume that is mounted does not contain IBM standard labels, the system
rejects the tape and requests the operator to mount the tape volume specified.

The PASSWORD and NOPWREAD Subparameters

The PASSWORD and NOPWREAD subparameters tells the system that you want the data set to
be password protected. If you specify PASSWORD, the data set cannot be read from, written
into, or deleted by another job step or job unless the operator can supply the system with the
correct password. If you specify NOPWREAD (no password read), the data set can be read
without the operator supplying the password, but the password is still required for writing or
deleting data sets.

The PASSWORD and NOPWREAD subparameters are positional and must be coded third,
after the data set sequence number subparameter and the label type subparameter or the
commas that indicate their absence. If you want the data set password protected, specify
PASSWORD when the data set is created. Password protected data sets must have standard
labels, either IBM standard or American National Standard labels.

The IN and OUT Subparameters

The basic sequential access method (BSAM) permits a specification of INOUT or OUTIN in the
OPEN macro instruction as the processing method. If you have specified either of these
processing methods in the OPEN macro instruction and want to override it, you may be able to
do so by coding either the IN or OUT subparameter. For FORTRAN users, the IN and OUT
subparameters specify whether the data set is for input or output.

When INOUT is specified in the OPEN macro instruction and you want the data set
processed for input only, you can specify the IN subparameter. When the IN subparameter is
coded, any attempt by the processing program to process the data set for output is treated as
an error.

When OUTIN is specified in the OPEN macro instruction and you want the data set
processed for output only, you can specify the OUT subparameter. When the OUT
subparameter is coded, any attempt by the processing program to process the data set for input
is treated as an error.

The IN and OUT subparameters are positional subparameters. If either is coded, it must
appear as the fourth subparameter, after the data set sequence number subparameter, the label
type subparameter, and the PASSWORD subparameter, or the comunas that indicate their
absence.

The RETPD and EXPDT Subparameters

When it is necessary that a data set be kept for some period of time you can tell the system
how long it is to be kept when you create the data set. As long as the time period has not
expired, a data set that resides on a direct access volume cannot be deleted by or overwritten
by another job step or job, that has specified a disposition of DELETE for the data set. If it is
necessary to delete a data set before the expiration date or retention period has passed use one
of the following:

« The DELETE command as described in OS/VS Access Method Services for data sets cataloged
in a VSAM catalog, which makes the space occupied by the data set available for
reallocation.

« The IEHPROGM utility as described in OS/VS2 MVS Utilities to delete the catalog entry for
data sets that are not cataloged in a VSAM catalog.

e The SCRATCH macro with the ‘OVRD’ parameter as described in OS/VS2 System
Programming Library: Data Management to delete the data set control block; this makes the
space occupied by that data set available for reallocation.
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When the expiration date of a data set is the current date, the data set is considered expired
and can be deleted or written over by another data set.

There are two different ways to specify a time period: (1) tell the system how many days
you want the data set kept, the RETPD subparameter, or (2) tell the system the exact date
after which the data set need not be kept, the EXPDT subparameter.

If you code the RETPD subparameter, you specify a 1- to 4-digit number, which represents
the number of days the data set is to be kept. If you code the EXPDT subparameter, you
specify a 2-digit year number and a 3-digit day number (for example, January 1 would be 001,
July 1 would be 182), which represents the date after which the data set need not be kept.
When neither the RETPD or EXPDT subparameter is specified for a new data set, the system
assumes a retention period of zero days.

The RETPD or EXPDT subparameter must follow all other subparameters of the LABEL
parameter. If no other subparameters are coded, you can code LABEL=RETPD=nnnn or
LABEL=EXPDT=yyddd.

Example of Identifying Data Sets to the System

This job shows how to use the DSNAME parameter.

/*PRIORITY 8
//DATASETS JOB FREEMAN, MSGLEVEL=1
//STEP1 EXEC PGM=IEFBR14
//D1 DD DSN=ABC,DISP=(NEW,CATLG),UNIT=2314,
// VOL=SER=333001,SPACE=(CYL,(12,1,1),CONTIG)
//D2 DD DSN=§&NAME,UNIT=3330,SPACE=(TRK,(10,1))
//D3 DD DSN=SYSLIB,DISP=(OLD,KEEP)
/ /D4 DD *
data
/%

1. This job runs in priority 8, the meaning of which is defined by the installation.
2. The job statement specifies that system messages and JCL statements are to be printed.

3. D1 catalogs a newly created data set. The space request is 12 primary cylinders, 1
secondary, 1 directory, and the space is to be contiguous.

4. D2 creates a temporary data set on a 3330. The space request is for 10 primary tracks
and 1 secondary.

5. D3 defines an old cataloged data set. '
6. D4 defines a SYSIN data set. This will be followed by data in the input stream.

Disposition Processing of Non-VSAM Data Sets

Disposing of data sets at the end of a job step is known as disposition processing. You request
disposition processing for non-VSAM data sets by coding the DISP parameter on the DD
statement defining the data set. (VSAM data sets are handled differently. For information on
VSAM, refer to OS/VS2 Access Method Services.) In the DISP parameter, you can code:

« Data set status as the first subparameter, indicating if the data set is new, is old, can be
shared with other jobs, or can be lengthened.
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« Normal disposition as the second subparameter, indicating how the data set should be
handled if the job step terminates normally.

« Conditional disposition as the third subparameter, indicating how the data set should be
handled if the job step terminates abnormally.

If you do not code one of the subparameters, or omit the DISP parameter entirely, the
system supplies default values, as described under “Default Disposition Processing”. Refer to
Figure 25 for further information on disposition processing.

Specifying Data Set Status
Indicate a data set’s status by coding one of the following:

« NEW — the data set is being created in this job step.

e« OLD — the data set existed before this job step.

« SHR — the data set existed before this job step and can be read simultaneously by other
jobs.

« MOD — the system first assumes that the data set exists. However, if the system cannot
find volume information for the data set on the DD statement, in the catalog, or passed with
the data set from a previous step, the system then assumes that the data set does not exist
and the data set is created for the job step. Specifying MOD for a new sequential data set
causes the read/write mechanism to be positioned after the last record in the data set each
time it is opened for output when it is being created.

When coding SHR, you are requesting shared control of the data set and the job should be
reading the data set only. When coding NEW, OLD, or MOD, you are requesting exclusive
control of the data set. Shared and exclusive control are described in this chapter under
“Insuring Data Set Integrity”.

Specifying a Disposition for the Data Set

—
You can specify one disposition, called a@;;?‘s@ to be used the job step
terminates normally (successfully) and another dis ; called the(conditional diSpf)Ef[i’@tO

be used when the job step terminates abnormally.

For normal disposition, you can request as the second subparameter that the data set be:

« Deleted by coding DELETE.

« Kept by coding KEEP.

« Cataloged by coding CATLG.

« Uncataloged by coding UNCATLG.
« Passed by coding PASS.

Note: The disposition of a data set is solely a function of the DISP parameter; however, the
disposition of the volumes on which the data set resides is a function of the volume status
when the volume is demounted.

For conditional disposition (the third subparameter of the DISP parameter), you may code
all of the above with the exception of PASS. You should consider using conditional disposition
every time you create or use a data set. Conditional disposition can be used to keep data sets
after a program failure, when they might be needed to determine the cause of the failure.
Conditional disposition can also be used to delete data sets in case of program failure, thereby
restoring the system environment to what it was before the error. This allows the failing job to
be rerun without an intervening clean-up job.

Data sets allocated to steps that have abnormally terminated and that do not have automatic
restart are disposed of as specified by the conditional disposition. If a job step abnormally
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terminates during execution and a conditional disposition is not specified, the normal
disposition is processed. If a job step fails during step allocation:

« A data set created in that job step is deleted.
« A data set that existed before that job step is kept.

Disposition processing differs for data sets on direct access volumes and data sets on
magnetic tape volumes. A direct access volume contains a volume table of contents (VTOC)
which consists of control blocks describing the non-vVSAM data sets and available spacé on the
volume. The handling of tape and direct access volumes when specifying a particular
disposition is described below.

Deleting a Data Set

Specifying DELETE requests that the data set’s space on the volume be released at the end of
the job step (when coded as the normal disposition) or if the step abnormally terminates
(when coded as the conditional disposition). If the data set resides on a public tape volume,
the tape is rewound and the volume is available for use by other job steps. If the data set
resides on a private volume, the tape is rewound and unloaded. In this case, it is rewound and
unloaded and a KEEP message is issued. If the data set exists on a direct access volume, the
control block describing the data set is removed from the VTOC and the space on the volume
is then available to other data sets.

In one case, however, a data set on a direct access volume will not be deleted, even though
you specify DELETE: when the expiration date or retention period has not expired. Specify a
length of time that a data set must be kept by assigning a retention period or expiration date
in the LABEL parameter on the DD statement. Specifying a retention period or expiration date
is described under “Specifying the LABEL Parameter”.

If you are deleting a cataloged non-VSAM data set, the entry for the data set in the system
catalog is also removed, provided the system obtained volume information for the data set
from the catalog (that is, the volume’s serial number was not coded on the DD statement). If
the system did not obtain volume information from the catalog, the data set is still deleted but
its entry in the catalog remains. If an error is encountered while attempting to delete a data
set, its entry in the catalog will not be removed. (The data set will or will not be deleted,
depending on where the error occurs). To delete an entry from a VSAM catalog, use the
DELETE command as described in OS/VS2 Access Method Services, which makes the space
occupied by the data set available for reallocation. To delete the catalog entry for data sets
that are not cataloged in a VSAM catalog, use the UNCATLG statement of IEHPROGM as
described in OS/VS2 MVS Utilities.

DELETE is the only valid conditional disposition for a data set with no name or a temporary
name. If a disposition other than DELETE is specified, the system assumes DELETE.

Keeping a Data Set

Specifying KEEP instructs the system to keep a data set intact until a subsequent job step or
job requests that the data set be deleted or at least until the expiration date or retention period
is passed. You can specify an expiration date or retention period, indicating the length of time
a data set must be kept, in the LABEL parameter on the DD statement. If you do not specify a
time period, the system assumes a retention period of zero days. Coding an expiration date or
retention period is described under ‘““‘Specifying the LABEL Parameter” in this publication.

If you are assigning a final disposition of KEEP to a passed data set, make certain that the
rules for receiving a passed data set are followed. See the discussion under ‘‘Passing a Data
Set” in this chapter.
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For data sets on direct access devices, the entry describing the data set in the VTOC and the
data set itself is kept intact. For data sets on tape, the volume is rewound and unloaded and a
KEEP message is issued to the operator.

Cataloging a Data Set

Cataloging allows you to keep track of and retrieve data sets. Data sets can be cataloged in
the system master catalog or in user (private) catalogs. When retrieving a cataloged data set,
you do not have to specify volume information, you need only code the DSNAME parameter
and a status in the DISP parameter other than NEW.

To catalog a non-VSAM data set, code CATLG as the disposition; the system creates an
entry in the catalog that points to the data set. The disposition CATLG implies KEEP.

You can specify a disposition of CATLG for an already cataloged data set. This should be
done when lengthening the data set with additional output (a status of MOD is coded) and the
data set can exceed one volume. If the system obtained volume information for the data set
from the catalog (that is, the volume’s serial number was not coded on the DD statement) and
you code DISP=(MOD,CATLG), the system updates the entry to include the volume serial
numbers of any additional volumes.

A collection of cataloged data sets that are kept in chronological order can be defined as a
generation data group (GDG). The entire GDG is stored under a single data set name; each
data set within the group, called a generation data set, is associated with a generation number
that indicates how far removed the data set is from the original generation. For more
information on defining and creating generation data groups, see ‘“Generation Data Groups” in
this publication, and OS/VS2 Access Method Services.

Note: There are instances when a data set will not be cataloged. A data set will not be
cataloged if the DD statement describing the data set is not opened by the problem program
and

« You request a non-specific tape volume (scratch volume is assumed) or,
« You request a tape volume for a tape unit with dual density options and you did not specify
the density (DEN subparameter of the DCB parameter) on the DD statement.

Uncataloging a Data Set

To remove the entry describing a non-vSAM data set from the catalog, code UNCATLG as the
disposition. Specifying UNCATLG does not request the initiator to delete the data set — just
the reference in the catalog is removed. When you request use of the data set in a subsequent
job or job step, you must inciude volume information on the DD statement.

Passing a Data Set

If more than one step in a job requests the same data set, each step using the data set can
pass the data set for use by a subsequent step. A data set can only be passed within a job.

To pass a data set, you code PASS as the normal disposition; PASS cannot be specified as
the conditional disposition. You continue to code PASS each time the data set is referred to
until the last time it is used in the job. At this time, you assign it a final disposition.

Specifying the data set name of a passed data set without specifying volume serial number
or a volume reference is called “receiving” the data set. Identical data set names (whether or
not the same data set is referred to) can be passed at the same time. Such identical data set
names are received in the same order in which they are passed. A data set name that has been
passed n times can be received no more than n times. A data set cannot be passed and
received within the same step.
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For a description on how the PASS subparameter affects volume disposition, see OS/VS2
System Programming Library: Job Management.

Considerations for Passed Data Sets - Consider the following when you pass data sets:

« A data set may be passed more times than it is received. However, a problem can occur
when the same data set is passed more times than it is received in a procedure that is called
multiple times in a job.
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For example, the following procedure is called in a job step:

//STEP1 EXEC PGM=IEFBR14

//DbD1 DD DSNAME=§&A,DISP=(NEW,PASS),

// SPACE=(TRK,(1,1)),UNIT=SYSDA
//DD2 DD DSNAME=%* .DD1,DISP=(OLD,PASS),
// VOL=REF=%.DD1

//STEP2 EXEC PGM=IEFBR 14

//DD3 DD DSNAME=&A,DISP=(OLD,DELETE )

In this example:

— DDI1 and DD2 pass data set &A.
— DD3 receives data set &A.

— When the procedure is called the first time, one entry for data set & A remains
unreceived.

— If the procedure is called a second time, DD3 receives data set &A from the first
execution of the procedure and this can result in incorrect data or an abend.

— If data set &A is not received twice in the job, data set &A is processed as an
unreceived passed data set at the end of the job.

« If a job step containing a passed data set abends during execution, the passed data set is
passed at the end of the job step. This allows you to receive and process the passed data set
on a following job step (for example, when COND=EVEN or ONLY is coded). If the passed
data set remains unreceived at the end of the job, then the conditional disposition (if
specified) for the passed data set occurs.

Disposition Processing of Passed Unreceived Data Sets

A data set can be passed by a job step and not subsequently received by another job step. If a
job step abnormally terminates, unreceived data sets that specified a conditional disposition
when passed are processed as specified in their conditional disposition, with four exceptions. If
the conditional disposition requires an update to a user catalog:

« and CATLG is specified for a data set with a first-level qualifier of a catalog name or alias,
the data set will not be cataloged.

« and UNCATLG or DELETE (of a cataloged data set) is specified for a data set with a
first-level qualifier of a catalog name or alias, the data set will not be uncataloged.

« and CATLG is specified for a data set with no qualifier or with a qualifier that is not a
catalog name, the data set will be cataloged in the master catalog.

« and UNCATLG or DELETE (of a cataloged data set) is specified for a data set with no
qualifier or with a qualifier that is not a catalog name, an attempt will be made to uncatalog
the data set from the master catalog.

Unreceived passed data sets that do not specify a conditional disposition, that is, those that
were specified as (NEW,PASS) in this job, are deleted; all others are kept.

If unreceived passed data sets are deleted at the end of a job, dynamic allocation is
performed to allocate the unit and volume for deletion.

If no job step abnormally terminates before it begins execution, unreceived passed data sets
that were specified as (NEW,PASS) are deleted; other data sets are kept.

If a step abnormally terminates before it actually begins execution (for example, during
allocation of units and volumes or direct access space), the system ignores the disposition you
code and again automatically keeps existing data sets and deletes new data sets.
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For example, if you code:

DISP=( ,PASS,CATLG)

the system assumes the data set is new. If any job step abnormally terminates during its
execution, the system will catalog the data set, as instructed by the conditional disposition of
CATLG. If, however, the step abnormally terminates before it actually begins execution, the
system will delete the data set, since it is a new data set.

Default Disposition Processing

If you do not code the DISP parameter, or omit one of the subparameters, the system supplies
default values.

If you do not specify a data set status, the system assumes NEW. If you do not code the
second and third subparameters, the system determines how a data set should be handled
according to the status of the data set: data sets that existed before the job are automatically
kept (data sets for which OLD, SHR, or MOD is coded when volume information is available):
data sets created in the job are automatically deleted (data sets for which you coded NEW or
MOD when volume information is not available, or for which you did not code a status).

Bypassing Disposition Processing

If you define a data set as a dummy data set, the DISP parameter, if coded, is ignored and
disposition processing is not performed. For details, see “Defining a Dummy Data Set.”

Insuring Data Set Integrity

When a job must receive control of the data sets it requests, you can request either exclusive
control, allowing no other job to use the data set, or shared control, allowing the data set to
be used by other jobs that also request shared control. The process of securing control of data
sets for use by a job is called data set integrity processing.

Data set integrity processing avoids conflict between two or more jobs that request use of
the same data set. For example, two jobs, one named READ and another named MODIFY, both
request the data set FILE. READ wants only to read and copy certain records, MODIFY deletes
some records and changes other records in the data set FILE. If both jobs have control of FILE
concurrently, READ cannot be certain of the records contained in FILE — cannot be sure of
the integrity of the data set. MODIFY should have exclusive control of the data set; READ can
share control of FILE with other jobs that also want only to read the data set. Indicate the
type of control a data set requires in the DISP parameter on the DD statement defining the
data set.

Exclusive Control of a Data Set

When a job has exclusive control of a data set, no other job can use that data set until
termination of the last step in the job that refers to the data set. A job should have exclusive
control of a data set in order to modify, add, or delete records.

In some cases, you may not need exclusive control of the entire data set. You can request
exclusive control of a block of records by coding the DCB, READ, WRITE, and RELEX macro
instructions. (These instructions are described in OS/VS2 MVS Data Management Macro
Instructions.)

To request exclusive control of a data set, you code NEW, OLD, or MOD as the first sub
parameter of the DISP parameter.
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Shared Control of a Data Set

A data set on a direct access storage device can be used concurrently by several jobs, if these
jobs request shared control of the data set; however, none of the jobs should change the data
set in any way.

To request shared control, you code SHR as the first subparameter in the DISP parameter. If
more than one step of your job requests a data set, you must code SHR every time you define
the data set if it is to be used by concurrently executing jobs. Data set integrity processing is
performed once for a job; a data set has either shared or exclusive control. If you code NEW,
OLD, or MOD on any reference to a data set, the system assigns exclusive control to the data
set for the entire job; a reference requesting exclusive control will override any number of
references requesting shared control.

How the System Performs Data Set Integrity Processing
Data set integrity processing is performed for:

« Nontemporary data sets.

« Non-VIO temporary data sets (see “Using Virtual Input/Output (VIO) for Temporary Data
Sets™).

« Data sets with alias names (created with the Access Methods Services DEFINE command;
see OS/VS2 Access Methods Services.)

« Members of generation data groups.

To secure control of a data set for a job, the system enqueues on the data set, marking the
data set as requested by that job and noting what kind of control was requested. The job will
receive control of the data set if:

« The data set is not being used by another job, or
« The data set is being used by another job but both the job requesting the data set and the
job using the data set request shared control.

For example, a job named READ requests shared control of a data set named FILE; if FILE
is being used by a job named LOOKAT and LOOCKAT also requests shared control, both READ
and LOOKAT can use the data set at the same time.

A job will not receive control of a data set if:

« The data set is being used by another job and that job has exclusive control, or
« The data set is being used by another job (with either exclusive or shared control), but the
job requesting use of the data set requests exclusive control.

For example, the job named MODIFY requests exclusive control of the data set FILE; FILE is
already being used by the job LOOKAT. MODIFY cannot receive control of the data set until
LOOKAT has terminated.

If a job requests data sets that are not available, the system issues the message “JOB jjj
WAITING FOR DATA SETS”. The initiator that started the job will automatically wait until the
required data sets become available, unless the operator cancels the job. However, a job will
fail if it requests a data set with an alias name, or a member of a generation data group, and
the data set is not immediately available.
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Examples of Disposition Processing of Non-VSAM Data Sets

//DISP JOB MSGLEVEL=1

//81 EXEC PGM=IEFBR14

//D1 DD DSN=ABC,DISP=( SHR,KEEP)

//D2 DD DSN=SYSA,DISP=(OLD,DELETE, UNCATLG)

//D3 DD DSN=SYSB,UNIT=2314,VOL=SER=231401,

// SPACE=(CYL,(4,2,1)),DISP=(NEW,KEEP,CATLG)
/ /D4 DD DSN=§&SYS1,DISP=(MOD,PASS),UNIT=2314,
// VOL=SER=231404,SPACE=(TRK,(15,5,1))
//S2 EXEC PGM=IEFBR14 ,

//D1 DD DSN=8§&SYS1,DISP=(MOD,DELETE ), UNIT=2314,
// VOL=SER=231404,SPACE=(TRK, (15,5,1))

. The JOB statement requests that all JCL statements and system messages be printed.

2. D1 in S1 defines a data set that already exists and can be shared with other data sets. It
is to be kept on the volume after this job step.

3. D2 in S1 defines a data set that already exists, cannot be shared with other data sets, is
to be deleted at the end of the job step, and is to be uncataloged if the program
abnormally terminates.

4. D3 in S1 defines a new data set that is to be assigned a specific volume (231401) on a
2314 device. The data set is to be kept on the volume at the end of this job step for
normal processing but is to be cataloged if the program abnormally terminates.

5. D4 in S1 defines a temporary data set that is to be created in this job step. It is to be
assigned to volume 231404 on a 2314 device with the space request of 15 primary
tracks, five secondary, and a directory. This data set is to be passed for subsequent use
by a job step in this job.

6. D1 in S2 defines the same temporary data set that was defined in D4 of S1. When this
step is completed, the data set is to be deleted.

//PASS JOB MSGLEVEL=1

//S1 EXEC PGM=IEFBR14

//DD1 DD DSN=A,DISP=(NEW,PASS),VOL=SER=231400,

// UNIT=2314,SPACE=(TRK, 1)

//DD2 DD DSN=A,DISP=(0OLD,PASS),VOL=REF=% .DD1

//DD3 DD DSN=B,DISP=(OLD,PASS ),VOL=SER=231400,UNIT=2314
//DD4 DD DSN=B,DISP=(OLD,PASS),VOL=SER=231401,UNIT=2314
//S2 EXEC PGM=IEFBR14

//DD5 DD DSN=A,DISP=0OLD

//DD6 DD DSN=A,DISP=0OLD

//DD7 DD DSN=B,DISP=0LD

//DD8 DD DSN=B,DISP=(OLD, PASS)

//S3 EXEC PGM=IEFBR14

//DD9 DD DSN=B, DISP=0LD

1. DD1 and DD2 pass the same data set. DD5 and DD6 receive that same data set.

DD3 and DD4 pass different data sets of the same name, DD7 receives the data set
passed by DD3 and DDS receives the one passed by DD4. DD8 also continues to pass the
data set originally passed by DD4.

. DD9 receives the data set passed by DD4 and DDs.
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; ateme™lts to determine the resource requirements of jobs
and job steps. The job entry subsystem 2 (JES2) reads a job into the system, satisfies the
requirements requested on JCL and JES2 statements, schedules the job, and selects it for
execution. JES2 automatically performs most of these services for you, but you can code JCL
and JES2 parameters to influence how these services are performed. For example, JES2
schedules a job for execution, but you can influence when the job is selected by coding the
JES2 PRIORITY control statement and the CLASS parameter of the JOB statement.

This section contains seven topics:

« Job Scheduling

« Passing Information to the Job in Execution

« Delaying Job Initiation

+ Bypassing Job Initiation

« Conditional Execution of Job Steps

« Restarting a Job

« Example of Routing a Job Through the System (JES2)

Job Scheduling

JES2 controls the selection of jobs for processing. As JES2 reads a job into the system, JCL
statements and any input stream data are placed on respective logical data sets. The JCL and
JES2 statements are checked for syntax errors and appropriate error messages are issued. If the
JCL statements are syntactically correct, the job is placed on an execution queue. The
execution queue is divided into job class queues and, within each job class queue, jobs are
placed according to their priority. A JES2 initiator is assigned job classes to process. It selects
jobs from the first class assigned to it according to the priority of the jobs until no more jobs
exist in that class, and then selects jobs from the next class assigned. The CLASS parameter on
the JOB statement and the JES2 PRIORITY control statement can be used to influence how a
job is placed on the execution queue. Caution should be taken in the shared spool environment
as more than one JES2 system will be altering the queues. Due to conversion and CPU timings,
jobs of the same class and priority may be queued for execution out of their reader sequence.
Therefore, to insure that one job is selected before another or that the desired volumes are
mounted before a job is executed, delay the job’s selection by coding TYPRUN=HOLD on the
JOB statement, by coding a job class that will force TYPRUN=HOLD, or by coding a SETUP
control statement.

The job initiation stage can be entirely bypassed by coding TYPRUN=SCAN or
TYPRUN=COPY on the JOB statement or by codmg a job class that will force either of these
options.

MVS includes support for controlling the processing rate of jobs and job steps. The
installation defines a certain number of performance group definitions. Each of these defines a
particular processing rate formula which is to be used for associated jobs or job steps. To
associate a job or job step with performance group definitions, code the PERFORM parameter
on either the JOB or EXEC statements.

Assigning a Job to a Job Class

Job classes are established by an installation to group jobs. By assigning jobs to job classes,
the installation tries to avoid contention between jobs that require the same resources by
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preventing them from running concurrently and tries to provide a better mix of jobs for more
efficient system use. The installation determines which characteristics are most important in
achieving a good balance of jobs in the computing system. Assign a job to a job class by
coding the CLASS parameter on the JOB statement.

Assigning a Priority to a Job

Within a job class, jobs are selected for execution from the execution queue according to job
priority. Jobs with the same class and priority are placed in the execution queue in a first
in/first out order. In most cases, JES2 will calculate the job’s priority. However, for certain
jobs, you or the operator can be instructed to assign different priorities. Specify job priority by
coding a JES2 PRIORITY statement or by coding the PRTY parameter on the JOB statement.

Priority is explicitly stated on a PRIORITY statement and used by JES2. The estimated
number of cards, lines of output, and the time for job execution are used according to
installation algorithms to calculate the priority, and are also used by JES2 to monitor job
execution time and output. If these estimates are not stated, installation defaults are assumed.
If any of these estimates are exceeded, the operator is notified. In some cases, the installation
can specify that the job be canceled. For example, an installation might specify that the lower
the estimated execution time and output, the higher the priority. This can enforce correct
amounts to be specified or the job will be canceled. JES2 sets a job’s selection priority to 1
following execution if the job’s execution priority was 12 or less. If the execution priority was
greater than 12, JES2 sets the selection priority to 15.

Assigning a Dispatching Priority to Job Steps

In most jobs, you will want the job’s dispatching priority to default to an automatic priority
group (APG) instead of assigning your own dispatching priority. The automatic priority group
function is an algorithm that the system resources manager will use to attempt to increase
system throughput by dynamically adjusting the dispatching priority of associated address
spaces.

If you do assign a dispatching priority, code the DPRTY parameter on the EXEC statement.
In the DPRTY parameter, you can code two values. The system substitutes these values in the
following formula to form the dispatching priority:

(valuel x 16) + value2 = step’s dispatching priority

If you omit the DPRTY parameter completely, the job step is assigned the APG priority. If
valuel is omitted or it is equal to the APG value, the step is assigned the APG priority and any
value you code for value2 is ignored. In this case, value2 is obtained from the Installation
Performance Specification (IPS) using the performance group associated with the job step. (See
OS/VS2 System Programming Library: Initialization and Tuning Guide for information on IPS.) If
value2 is not specified in the IPS, a value of 6 is assigned to value2.

Performance of Jobs and Job Steps

You can associate a job or job step with any one of several performance group definitions.
Performance group definitions which are supplied by the installation, describe the
workload-dependent processing rate which should be afforded to an associated job or job step.
Most performance group definitions prescribe good processing rates under light system
workload conditions. However, when the system workload is moderate or heavy, some
performance group definitions will specify significantly lower processing rates than for other
performance groups. The installation defines the number and definition of performance groups
needed to meet the response requirements of its various users and will probably publish this
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information for your use. Make the performance group association with the job or job step by
coding an appropriate performance group number on the PERFORM parameter of the JOB or
EXEC statement.

For further information concerning performance, refer to OS/VS2 System Programming
Library: Initialization and Tuning Guide and to System Programming Library: JES2 Installation,
Initialization and Tuning.

Routing a Job in a Network (JES2)

JES2 enables users to enter a job on one system and have it executed on another system and to
send output from one system to a remote device or an output device on another system. Jobs
can be routed in two ways:

« An operator may issue a JES2 command through a console or input reader, (refer to
Operator’s Library: JES2 Commands.

« JES2 control statements can be specified within the JCL.
Execution routing through JCL may be accomplished with either of two control statements:

« /*ROUTE: Includes an option, XEQ. Specifying the XEQ option with the name of a node
sends the job to that node for execution.

« /*XEQ: Includes an operand for which the user need only specify the node name to send
the job to that node for execution.

The job may be entered at an RJE terminal, a TSO terminal, an input reader, or an internal
reader before being routed to some other node for execution. A started task or a TSO logon,
however, cannot be executed at any node other than the node of entry.

Transmitting Data in a Network (JES2)

You can submit and route a non-JES2 job or data through a JES2 node to a non-JES2 node (tor
example, a VM node or JES3 node) for processing by using the JES2 /*XMIT control statement.
You can also use the /*XMIT statement to send jobs and data from a JES2 node to another
JES2 node. When you use this control statement, JES2 will not check the information between
the /*XMIT statement and the delimiter for JES2 syntax.

Passing Information to the Job in Execution

Some information required by a program can vary from application to application, such as
module attributes and options required by the compiler, assembler, and linkage editor
programs. In order to provide this information to the program at the time it is executed, code
the PARM parameter on the EXEC statement. The program must include instructions that can
retrieve this information. (The exact location and format of the information passed to a
processing program are included in OS/VS2 Supervisor Services and Macro Instructions.)

The PARM parameter can also be coded on the EXEC statement of a cataloged or in-stream
procedure step. This establishes fields in which you can pass information to the job. By coding
the PARM parameter on the EXEC statement of the job calling a cataloged or in-stream -
procedure, you can override, add, or nullify parameters in the procedure or define symbolic
parameters. For more information on the PARM parameter for these features, see “Cataloged
and In-stream Procedures.”

Identifying the Program to be Executed

All executable programs are members of partitioned data sets (libraries). The library that
contains the program can be a temporary library or a private library. In order to execute a
program contained in these libraries, code the PGM parameter as the first parameter on the
EXEC statement.

Routing a Job Through the System (JES2) 45



Temporary Library

If in a job you want to assemble, linkage edit, and then execute a program, make the output of
the linkage editor a member of a partitioned data set. This is accomplished by creating a
temporary library. A temporary library is a partitioned data set created in the job to store a
program as a member of the data set until it is executed in a subsequent job step. When the
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program is required, refer back to the DD statement that defines the temporary library and the
member by code PGM=*.stepname.ddname or PGM=*.stepname.procstepname.ddname. You
can also request use of a program that is a member of a temporary library by coding
PGM=program name and including a DD statement named JOBLIB or STEPLIB that defines the

temporary library. To keep this program available for use by other jobs, make the program a
member of a private library.

Private Library

Request use of a program that is a member of a private library by coding PGM=program name
and including a DD statement named JOBLIB or STEPLIB that defines the private library. The
system automatically looks in the private library for a member with the corresponding name.

A program that resides in a private library can also be executed by coding
PGM=* stepname.ddname or PGM=* stepname.procstepname.ddname. This can be done only
when the named DD statement defines the program as a member of a private library.

The IEFBR 14 Program

This program is used to check the syntax of the control statements, allocate space, or satisfy
requests for disposition processing prior to execution of a job. To do this, substitute IEFBR14
for the program name on the EXEC statement.

If you created a data set when using this program, the data set’s status will be old when you
execute your program. For situations when a disposition of CATLG will not be satisfied see
“Cataloging a Data Set” in this publication.

When using IEFBR14 to catalog or uncatalog a data set, a message to mount the volume is
issued to the operator. If you do not want the volume mounted, code DEFER on the UNIT
parameter.

Selecting a Cataloged Procedure Library

You can choose which of the installation specified cataloged procedure libraries will be used
for resolving catalog procedure references in the JCL by coding the PROCLIB parameter on the
JOBPARM statement. If this parameter is omitted, a cataloged procedure library associated with
your job’s class will be used.

Delaying Job Initiation

Although you can influence a job’s selection by assigning a job class and priority to the job,
you cannot predict whether a job in one job class queue will be selected for execution before
another job in a different job class queue. When jobs exist in the same job class queue, you
cannot be certain that one job will complete execution before the other job is selected, even if
you assign a higher priority to the first job. In some cases, when submitting two jobs, JOBA
and JOBB, JOBA must complete execution before JOBB is initiated—JOBA might create records
that JOBB will use. JOBB’s initiation will have to be delayed until JOBA completes execution. It
is also possible that resources a job requires will not be available—in this case, you will want
to delay the job’s initiation until required resources are available. Delay a job’s initiation by
coding TYPRUN=HOLD or TYPRUN=JCLHOLD on the JOB statement or by specifying a job
class defined by the installation to force a TYPRUN=HOLD default. You can also delay a job’s
initiation and have specific volumes mounted before the job executes, by coding the SETUP
control statement to notify the operator which volumes are required.
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To delay a job’s initiation, code SETUP, TYPRUN=HOLD, TYPRUN=JCLHOLD, or a held job
class; the job remains on the execution queue or JCL conversion queue but cannot be selected
for processing until the operator releases the job. When the operator releases the job, it is
again eligible for selection.
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If you code a SETUP control statement, you are able to notify the operator what volumes
are to be retrieved from the library. The operator will mount the requested volumes and then
should release the job which has been held on the execution queue or on the JCL Conversion
Queue.

Bypassing Job Initiation

Under certain conditions you may wish to scan the control statements for syntax errors
without submitting the associated input data sets, or you may wish to produce a copy of your
input deck without actually initiating any steps.

To scan the control statements for syntax errors without initiating the job, code
TYPRUN=SCAN on the JOB statement or select a job class which the installation has defined to
force the TYPRUN=SCAN default. With this option coded, the job is first scanned for control
statement syntax errors and then passed directly to the output stage for processing.

To produce a copy of the input deck without initiating any steps, code TYPRUN=COPY on
the JOB statement or select a job class which the installation has defined to force the
TYPRUN=COPY default. With this option coded, the input deck (as submitted) is converted
directly to a SYSOUT data set and scheduled for output processing. The class of the SYSOUT
data set is the same as the message class of the job and can be controlled by the MSGCLASS
parameter on the JOB statement. The SYSOUT data set generated can be processed by either
the JES2 output processor or by the external writer, but is not availabl= to the TSO OUTPUT
command. JES2 control statements encountered in the input stream are interpreted before being
added to the SYSOUT data set; job control language (JCL) statements are copied without any

processing (that is, no JCL conversion).
' 2) P ’{77

Conditional Execution of Job Steps &{)Q Jse Plad

Depending on the results of one step of a job, you may not wish to execute subsequent
steps—if a compilation fails, you would not want to waste computing time attempting
subsequent link-editing or execution steps. Specify tests to determine whether to bypass or
execute job steps, based on the results from previous steps by coding the COND parameter on
either a JOB or EXEC statement.

The results of a job step can be reflected in a return code, a number from 0 to 4095. The
COND parameter can be coded to test the return codes which are issued by the compiler,
assembler, and linkage editor programs. Some return codes are standard for certain programs;
for example, a return code of 8 issued by a compiler or linkage editor indicates that serious
errors were found and execution is likely to fail. In problem programs, assign a number as the
return code to signify a certain condition. For example, if STEP1 of a job reads accounts to be
processed in subsequent job steps, you might set a return code of 10 if no delinquent accounts
are found. Before STEP3 is executed to process delinquent accounts, test the return code from
STEPI; if the return code from STEP1 is 10—there are no delinquent accounts—you can skip
STEP3. Specify the test to check the return code from STEP1 by coding the COND parameter.

You can also instruct the system to execute a step even if a previous step has abnormally
terminated or only if a previous step has abnormally terminated by coding EVEN or ONLY
inprev the COND parameter on a EXEC statement. For example, STEP1 of a job updates
records in a data set. If STEP1 abnormally terminates, you want to execute STEP2, which will
print the data set. Specify that STEP2 should be executed only if STEP1 abnormally terminates
by coding ONLY in the COND parameter on the EXEC statement for STEP2.
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Specifying Return Code Tests

In the COND parameter, specify tests to determine if the system should bypass a job step. If
the system determines that a comparison is true, the job step is skipped (if COND was coded
on the EXEC statement) or all remaining job steps are skipped (if COND was coded on the JOB
statement). '

For example, if you code COND=((10,GT),(20,LT)) on the EXEC statement, you are asking,
“Is 10 greater than the return code or is 20 less than the return code?” If either is true, the
job step is skipped.

If the return code is 12, neither test is satisfied: no job step is skipped. All the tests you
specify must be false if processing is to continue without skipping any job steps. If the return
code is 25, the first test is still false, but the second test is satisfied: 20 is less than 25. The
system will bypass one job step or all remaining job steps, depending on if the COND
parameter was coded on the EXEC statement or on the JOB statement.

| Restarting a Job

When a job step abnormally terminates, you may have to resubmit the job for execution; this
means lost computer time and a delay in obtaining the desired results. The operating system
provides restart facilities to reduce the effects of abnormal termination.

If you have installed MVS/System Product-JES2 Release 2 (5740-XYS) without installing
Data Facility/Device Support Release 1 Enhancements (5740-AM7) do not use the
checkpoint/restart facility.

If you have installed Data Facility/Device Support with MVS/System Product you can use
the checkpoint/restart facility with certain restrictions.

For additional information concerning these restrictions see OS/VS2 MVS Checkpoint/Restart
and OS/VS2 MVS System Programming Library: Job Management.

There are two types of restarts:

« Step restart, from the beginning of a job step.

« Checkpoint restart, from a checkpoint within a job step. (You establish checkpoints in a job
step by coding the CHKPT macro instruction for each checkpoint. The CHKPT macro is
described in OS/VS2 MVS Data Management Macro Instructions.) See also the DD CHKPT
parameter. It specifies that checkpoints are to be taken at end of volume for the data set
defined by the DD statement on which it is coded.

Whether using step restart or checkpoint restart, the restart facility can be automatic or
deferred.

Automatic restart: To use automatic restart, code the RD (restart definition) parameter on the
JOB or EXEC statement. If you use this facility, the presence of a job journal is required. (A
job journal is established at JES2 initialization in order to hold restart information for each
program in execution.) When a system failure occurs or a job step abnormally terminates and
you have a job journal, the restart facility allows you to have automatic restart by coding
RD=R on the JOB or EXEC statements. If you have taken checkpoints, automatically restart at
the last checkpoint regardless of whether you have coded the RD parameter. When a job step
abnormally terminates or a system failure occurs while the job is in execution and you do not
have a job journal, these jobs are ineligible for automatic restart regardless of whether or not
the RD parameter is coded.

Deferred restart: To use deferred restart, code the RESTART parameter on the JOB statement.
This required parameter specifies a job step or a step of a cataloged procedure and can specify
a checkpoint identifier if you are using deferred checkpoint restart. The effect of the parameter
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is simply to restart the job at the beginning of the specified step or checkpoint. The SYSCHK
DD statement is required when a job is being submitted for deferred checkpoint restart and
must specify explicit UNIT and VOLUME information if the checkpoint data set is not
cataloged.

Refer to OS/VS2 MVS Checkpoint/Restart for a complete description of planning for and
using the checkpoint restart facility.
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Example of Routing a Job Through the System

The purpose of this job is to execute five steps to perform an unspecified function. Not all of
the steps will execute because conditions are placed on them.

/*PRIORITY *

//ROUTE JOB (D58706 ), ROEGER, MSGLEVEL=( 1, 1), CLASS=E
//STEP] EXEC PGM=IEFBR14

//DD1 DD SYSOUT=A

//STEP2 EXEC PGM=TEFBR 14, COND=EVEN
//DD2 DD SYSOUT=A

//STEP3 EXEC PGM=IEFBR 14, COND=ONLY
//DD3 DD SYSOUT=A

//STEP4 EXEC PGM=ABENDS806

//DD4 DD SYSOUT=A

//STEPS EXEC PGM=IEFBR 14, COND=ONLY
//DD5 DD SYSOUT=A

1. This job will use the installation-defined priority default.

2.. The JOB statement specifies that only JCL statements and messages are to be written,

that the job is assigned to job class E.

STEP1 will execute normally.
STEP2 will execute normally.

STEP3 will not execute.

® N v oW

All SYSOUT data sets will be processed by output class A.

STEP4 will execute and will abnormally terminate.

STEP5 will execute because a preceding step did abnormally terminate.

Routing a Job Through the System (JES2)
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Obtaining Output (JES2)

By coding JCL statements, you can request output data sets, listings of JCL statements, system
messages, and abnormal termination dumps. By coding JCL and JES2 statements, you can
request special forms processing, routing of output to specific devices, and multiple original
printing by data sets within a job. The JES2 statements have the same options as JCL with
some additional features such as multiple destination, left and right indexing feature for the
3211 printer, and data set grouping.

This section includes five topics:

« Requesting Listings of JCL Statements and System Messages
« Requesting an Abnormal Termination Dump

« Writing Output Data Sets

« Controlling Output Destination

« Example of Obtaining Output JES2

Requesting Listings of JCL Statements and System Messages

MVS produces messages about a job concerning allocation of units and volumes, disposition of
data sets, and termination of job steps and the job. You can request that these messages
and/or the JCL statements from the job and from cataloged procedures called by the job be
included on an output listing.

By coding the MSGLEVEL parameter on the JOB statement, you inform the system of what
statements and messages you want included on the output listing. (The notation used on the
output listing to identify cataloged and in-stream procedure statements is described in the
chapter “Using Cataloged and In-stream Procedures.”)

By coding the MSGCLASS parameter on the JOB statement, you assign messages and JCL
statements to an output class. A default is assigned if MSGCLASS is not coded.

Requesting an Abnormal Termination Dump

To obtain a dump in the event of abnormal termination of a job step, code a DD statement
defining a dump data set. The name of the DD statement must be either SYSABEND,
SYSMDUMP, or SYSUDUMP. If more than one of these DD statements is present, the system
uses the last one. If you override a DD statement in a cataloged procedure the overriding DD
statement is used because it is the last one encountered.

SYSABEND, SYSMDUMP, and SYSUDUMP DD statements can provide a dump containing the
processing program’s virtual storage areas, the system nucleus, the entire system queue area, all
local system queue areas, and any active link pack area (LPA) modules for the failing task. If
either the Generalized Trace Facility (GTF) or the System Trace is active, the dump will
contain their records. (Both cannot be active at the same time and GTF has priority.) In
addition, if your installation permits dumping of the common storage area, a SYSMDUMP DD
statement can provide a dump containing those parts of the CSA that the failing program is
authorized to reference.

You can take subsequent SYSMDUMPs to the same data set if the data set name is
SYS1.SYSMDPxx (where xx can be 00 - FF) and the data set disposition is SHR. Before
attempting to take subsequent SYSUDUMPs see ‘“Rules for Coding” under ‘“The SYSABEND,
SYSMDUMP and SYSUDUMP Facilities” in this publication.
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If your program has issued an ABEND macro, or if you have written a recovery routine, you
can determine what dump options you want, in addition to the installation defaults, and define
them in a dump option list on the ABEND macro or on a SETRP macro issued by your recovery
routine. How to do this is explained in OS/VS2 Supervisor Services and Macro Instructions.

Dumps with more data per page are available with the 3800 Printing Subsystem. By
specifying CHARS=DUMP on the related DD statement, the dump is formatted in a
204-character line containing 64 bytes of storage. If FCB=STD3 is specified, the page is printed
at 8 lines per inch. The dump program recognizes only STD3 for producing 8 lines per inch.

Descriptions of dumps and information on reading dumps are included in the OS/VS2 System
Programming Library: Debugging Handbook and OS/VS2 System Programming Library: Diagnostic
Techniques.

To have the dump which was produced for a SYSABEND or SYSUDUMP DD statement
printed, either assign the dump to an output class using the SYSOUT parameter on the DD
statement, or code the UNIT parameter and specify the printer on which you want the dump
printed. To store the dump, define the data set as you would any other data set, coding the
DSNAME, DISP, UNIT, and VOLUME parameters. If the data set will go to a direct access
device, code the SPACE parameter.

The dump taken for a SYSMDUMP DD statement is machine-readable (unformatted) and
must be stored on either a magnetic tape unit or a direct access device. If the job or step is
running with nonpageable virtual storage (ADDRSPC=REAL on the JOB or EXEC statements),
the SYSMDUMP output must be directed to a VIO data set.

To format and print a dump taken for a SYSMDUMP DD statement, use the AMDPRDMP
service aid which is documented in OS/VS2 System Programming Library: Service Aids, or IPCS
which is documented in OS/VS2 MVS Interactive Problem Control System (IPCS) System
Information. Do not print the dump by sending it to SYSOUT=A because the output will be
unformatted and difficult to read.

If you are using IPCS to format and print a dump taken for a SYSMDUMP DD statement, the
data set disposition specified will produce the following results:

« DISP=MOD on a SYSMDUMP DD statement permits the collection of dump information
pertaining to each of multiple events that occur during one job step.

Use of DISP=MOD produces a data set which can only be processed by IPCS (although
IPCS’s COPYDUMP subcommand can generate AMDPRDMP input from any dump collected in
such a data set).

+ DISP=NEW or DISP=0OLD on a SYSMDUMP DD statement permits the collection of only the
dump information pertaining to the last of multiple events which occur during one job step.

Use of either DISP=NEW or DISP=OLD produces a data set that can be processed by either
IPCS or AMDPRDMP.

If a private data set is specified for SYSABEND or SYSUDUMP and more than one dump is
possible, the data set should be specified with a disposition of MOD as it will be closed after
each dump.

Writing Output Data Sets

There are two ways to write output data sets:

o Assign the data set to an output class.
« Specify the device on which the output should be written.
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When you assign a data set to an output class, it is handled by JES2. The data set is first
written to the JES2 spool device and then written to the final output device by either JES2 or
an external writer. When you specify the device on the UNIT parameter, if the device is
available, it is exclusively assigned to your job and under the control of your program.

Output data sets to be written to a 3540 diskette must be assigned to an output class that is
processed by the diskette writer (an external writer) as described in OS/VS2 IBM 3540
Programmer’s Reference.

Assigning Output Data Sets to Output Classes

Output classes include output with similar characteristics that are written to the same device.
There are 36 possible output classes that can be coded on either the SYSOUT or MSGCLASS
parameters. The letter and number names have no inherent meaning;—each installation defines
its own output classes. For example, output class W might contain low priority output; class X
might be reserved for high-volume output. If you want the output data set and messages from
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the job to be printed on the same output listing, specify SYSOUT=* or the same output class in
the SYSOUT parameter as specified for messages in the MSGCLASS parameter.

JES2 assigns output priorities based upon the amount of output for a specific type and class.
Thus, a job with 100,000 lines of printer output for one FORM type and 5,000 lines of output
for another FORM type will have different priorities assigned to its two different outputs. Total
assigned priority is the sum of the priority assigned according to the output volume and the job
selection priority. For additional information about the processing of output priorities by JES2,
see System Programming Library: JES2 Installation, Initialization, and Tuning.

The installation can designate certain SYSOUT data sets as reserved. Reserved classes can
cause the data sets to be held; that is, not sent to JES2 output processing. If the output class
specified for the MSGCLASS parameter is not designated as a reserved class, it will not be held
and none of the job’s data sets assigned to reserved classes will be held. Data sets can be
explicitly held by coding the HOLD=YES parameter or by coding TSO commands. (Refer to
0S/VS2 TSO Command Language Reference for information on the TSO commands.) Jobs can be
released from the hold state by the operator or by the time-sharing user with the TSO OUTPUT
command. By using reserved classes, the controlling of the holding or not holding of all desired
print data sets is done by means of the MSGCLASS parameter on the JOB statement.

Specifying the Device

To write an output data set without using the JES2 SYSOUT service, code the UNIT parameter
on the DD statement defining the device on which the data set is written. The system will
allocate the device exclusively to the job if the device is available: no other job can write
output to that device until it is released. Jobs cannot share an output device as they can when
output is assigned to output classes.

Data management routines write the output from the program to the device specified in the
UNIT parameter. Specifying a particular output device in the UNIT parameter generally is not
the most efficient method for obtaining system output.

Processing Output Classes

Using JES2 is an efficient way to write output. JES2 supports the use of local and remote
printers and punches as devices on which output classes are written. An external writer
supports tape and direct access devices and user-written writer routines.

Job related output’is output that is neither held nor spun off nor processed by a
user-written writer. (A spun off data set is made available for output processing before job
termination.) Job related output will be retained until the end of the job and printed by JES2.
If you release a held data set in time for it to be printed with its job-related data sets, JES2 will
print them together if the following criteria are satisfied:

« The released data set has not been spun-off; spin-off data sets are always printed
separately.

« Printing of the job-related data set has not begun; released data sets are printed
independent of job related data sets.

« The job-related data set does not have mulitiple copies; released data sets will not be
printed with job-related data sets for which there are multiple copies.

« The released data sets would have been part of the job-related data set had they not been
held.

Dynamically deallocated SYSOUT data sets are spun off and are not considered part of the job
related output.

Output will be printed on the same listing if such parameters as CLASS, FORMS, FCB, UCS,
and DEST have similar characteristics for all data sets and a user-written writer is not specified.
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The installation may choose to put all data sets that specify the same output class as the
MSGCLASS parameter out on the same listing, even though FORMS, UCS, FCB, and DEST are
different.

For an external writer, the operator will determine what data set will be selected. This can
cause certain output to print out on the same listing even though all of the FORMS, DEST, UCS,
and FCB parameters do not indicate the same characteristics.
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Either an IBM-supplied external writer or a user-written writer can process the output. The
external writer must be started by the operator to have the data written to an output device. If
you want to know more about how to write an external writer routine, refer to OS/VS2 System
Programming Library: Job Management.

Delaying the Writing of an Output Data Set

Data sets can be delayed from normal printing or delayed for inspection from a time sharing
terminal prior to actually printing on that terminal by specifying reserved classes and by coding
the HOLD parameter. For example, the installation can direct the delayed printing of a very
large data set to prevent monopolizing an output device until smaller data sets are written. If a
data set requires special forms that are not immediately available, it can be held until the
operator supplies those forms. When HOLD=YES is specified on the DD statement, the data set
is placed on a hold queue until the operator releases it. Notify the operator (using the NOTIFY
parameter for TSO or the MESSAGE statement for JES2) when that data set is ready for
processing because no message will be sent to the operator. The data set can be released by
the operator or time-sharing user for printing.

Suppressing the Writing of an Output Data Set

Whether writing an output data set by coding the SYSOUT parameter or the UNIT parameter,
you can suppress the writing of the data set by defining it as a dummy data set. This is useful
when testing a program and you do not want data sets printed until you are sure they will
contain meaningful output. Suppressing the writing of a data set saves processing time.

If you are routing an output data set by coding the SYSOUT parameter, code the DUMMY
parameter to define the data set as a dummy data set. When DUMMY is coded, the SYSOUT
parameter is ignored and the data set is not written.

You can also suppress the writing of an output data set by specifying a particular
installation-defined class defined to delete the data set before it is printed. This technique is
used by the installation to suppress the output of started tasks such as START and MOUNT
commands.

If the device on which the data set will be written is specified in the UNIT parameter, you
can assign the data set a dummy status by coding DUMMY or by assigning the data set name
NULLFILE. All parameters other than DUMMY or DSNAME=NULLFILE and DCB are ignored;
no units are assigned to the data set. When the program requests that the data set be written,
the request is recognized but no data is transmitted. Requests to write a dummy data set are
supported by the basic sequential access method (BSAM), virtual storage access method
(VvSAM), and queued sequential access method (QSAM). If any other access method is used, the
job is terminated. '

Limiting Output Records

The number of logical records in the output data set can be limited by specifying a maximum
number of records through the use of the OUTLIM parameter. For example, a program is
printing and goes into an endless loop. You can anticipate this problem and only have a
maximum number of records printed before having the system discontinue the output
processing.

Requesting Page Overflow Processing

JES2 will automatically limit the number of lines printed per page, thus preventing printing over
the edge of the form, if requested either by the installation during JES2 generation or by the
programmer coding LINECT or the JOBPARM statement. The installation specified number of
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lines per page can be overridden by the JOBPARM LINECT parameter or line limiting can be
turned off by coding LINECT=0. Set the line count sufficiently large to prevent unwanted page
ejects for output from programs that provide page eject carriage control parameters.

Interpretation of Punched Output

Cards punched on a 3525 card punch from output spooled by JES2 will be interpreted if you
code FUNC=I as a DCB subparameter on the SYSOUT card and if the spooled output is
processed by a JES2 writer rather than the external writer. The FUNC=I subparameter will be
ignored if the spooled output is processed by the JES2 writer onto a card punch other than the
3525. You could check with the installation to determine if a special output class has been set
aside for 3525 output. Card interpretation by the external writer is an operator specified
function. Output to be interpreted should be placed in a class designated by the installation as
a punch with interpretation class.

JES?2 Support of the 3211 Indexing Feature

You can specify that output that is printed by the JES2 writer onto a 3211 printer be indexed
to the right or to the left by coding the INDEX or LINDEX parameters, respectively, on the
OUTPUT statement. These parameters will be ignored if the output is processed by the external
writer or is processed to a device other than a 3211. Determine whether an output class has
been set aside to designate output to be processed by a JES2 writer onto a 3211 printer by
asking the installation’s system programming staff.

Requesting Multiple Copies of an Output Data Set

You can control the number of hard copies produced by the SYSOUT data sets. As many as
255 copies of an output data set are obtained by coding the COPIES parameter on the SYSOUT
DD statement defining the data set or on the JES2 OUTPUT control statement. As many as 255
copies of the entire job related output are obtained by coding the COPIES parameter on the
JES2 JOBPARM control statement.

If you request multiple copies of job related output by coding the OUTPUT or SYSOUT DD
statements and the JOBPARM control statement, JES2 output processing gives the multiple of
the requested amount for each SYSOUT data set. For example, if you request two copies of the
entire job output (code COPIES=2 on the JOBPARM statement) and three copies of a certain
output data set (code COPIES=3 on a SYSOUT DD statement or OUTPUT control statement),
you will receive two copies of the entire job output but will receive a total of six copies of the
SYSOUT data set. If the data set has been written directly to an output device, held, spun off,
or processed by an external writer, however, it is no longer a job related data set and is not
affected by the COPIES parameter on the JOBPARM statement. In this example, you would
receive three copies of the requested output data set.

With the 3800 Printing Subsystem, you can also specify on the SYSOUT DD statement how
the copies of the output data set are to be grouped. Each group value of the COPIES parameter
specifies the number of copies of each individual page that is to be printed before copies of
the next page are printed. The total number of copies printed equals the sum total of the
group values. Group values can also be coded on the COPYG parameter of the JES2 OUTPUT
statement.
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Regquesting Copy Modification

Selected copies of output can be modified when using the 3800 Printing Subsystem by
specifying a copy modification module name on the MODIFY parameter of the SYSOUT or
output DD statement or on the JES2 OUTPUT statement. This allows the printing of predefined
data on all pages of a specific copy or copies of a data set. For example, you may want to
vary column headings or explanatory remarks on different copies of the same printed page of
data. Copies might also be personalized with the recipient’s name, address, and other desired
information. Blanks or printable characters such as asterisks, might also be used to suppress
the printing of variable data on particular copies of a page. (This is a function done in other
printers by using short or spot carbon in the forms set.)

The predefined data is created as a copy modification module and stored on SYS1.IMAGELIB
using the IEBIMAGE utility program. For information on using IEBIMAGE, see the IBM 3800
Printing Subsystem Programmer’s Guide.

Requesting Printer Form and Character Control

When requesting that an output data set be printed, you can give JES2 special instructions on
how to print the data set. You can request:

« A special output form.

» A special character set or arrangement, when output is being printed by a 3211, 3203-5, or
1403 printer with the universal character set feature or by a 3800 Printing Subsystem.

« A specific FCB (forms control buffer) module, which controls how many lines per inch are
printed and the length of the form, when the data set is written to a 3211 or 3203-5 printer
or a 3800 Printing Subsystem.

o A specific carriage control tape, when the data set is written to a 1403 printer.

Note: JES2 treats the 3203-5 printer the same as a 3211 printer with the following exceptions:

¢ The UCss for the 3203-5 are the same as for the 1403 printer.

« The 3203-5 printer does not support indexing; therefore JES2 indexing commands are
ignored.

« You can not explicity identify the 3203-5 printer to JES2 via JES2 initialization parameters
(MVS passes the 3203-5 identification to JES2 via the UCB).
For further information on UCSs and UCBs, see OS/VS2 System Programming Library: Data
Management.

Requesting a Special Output Form

Special forms are requested for output data set printing by including the form name in the
SYSOUT parameter on the DD statement defining the data set or by coding the FORMS
parameter on the OUTPUT control statement. For example, assign a data set to an output class
to be routed to a printer and specify the data set be printed on a special form. (For example,
code SYSOUT=(A,,FMS2).) JES2 and the external writer insure that the proper form is mounted.

The entire job can be printed on a special form by coding the FORMS parameter on the
JOBPARM statement. If you code a forms name on either the SYSOUT or the OUTPUT
statements, it overrides the forms name in the JOBPARM statement.

Requesting a Special Character Set Using the UCS Feature

The universal character set (UCS) feature is requested by coding the UCS parameter on a DD
statement defining an output or SYSOUT data set or by coding UCS on the OUTPUT control
statement for SYSOUT data sets. You can request the UCS feature for different sets of
characters to be printed for various applications.
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To request a special character set for a 3211, 3203-5, or 1403 printer, specify the code
identifying the character set in the UCS parameter or the OUTPUT statement. The codes for the
IBM standard special character sets are in Figure 10.
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1403 3203-5 3211 Characteristics

AN AN All Arrangement A, standard EBCDIC character set, 48 characters

HN HN H11 Arrangement H, EBCDIC character set for FORTRAN and COBOL, 48
characters

Gl11 ASCII character set

IPCAN PCAN Preferred alphameric character set, arrangement A

PCHN PCHN Preferred alphameric character set, arrangement H

PN PN P11 PL/I alphameric character set

QN QN PL/I preferred alphameric character set for scientific applications

IQNC QNC PL/1 preferred alphameric characte. set for commercial applications

RN RN Preferred character set for commercial applications of FORTRAN and
COBOL

SN SN Preferred character set for text printing

TN TN T11 Character set for text printing, 120 characters

XN XN High-speed alphameric character set for 1403, Model 2

YN YN High-speed preferred alphameric character set for 1403, Model 3 or N1

Figure 10. Special Character Sets for the 1403, 3203-5, and 3211 Printers (JES2)

Note: Where three values exist (for the 1403, 3211, and 3203-5 printers), either can be coded
and JES2 selects the set corresponding to the device on which the data set is printed.

Not all of these character sets may be available at your installation. In addition, the
installation can design character sets to meet special needs and assign a unique code to them.
See the system programming staff for a complete list of available character sets for the
installation.

Requesting Character Arrangements with a 3800 Printing Subsystem

Character arrangement tables to be used when printing with the 3800 are specified with the
CHARS parameter on the SYSOUT or output DD statement or on the JES2 OUTPUT statement.
The table names supplied for the 3800 are given in the IBM 3800 Printing Subsystem
Programmer’s Guide. See your system programmer for the selection of table names available at
your installation.

When more than one character arrangement table is specified, you can code OPTCD=J as a
DCB subparameter to indicate that your data line contains a table reference character for
dynamically selecting the table you want. (See the description of the OPTCD subparameter for
BSAM and QSAM in the topic, “The DCB Parameter”.) Using the IEBIMAGE utility program,
you can modify or construct character arrangement tables and graphic character modification
modules to allow substitution of existing or user-designed characters. Details for using both
IEBIMAGE and the OPTCD subparameter are provided in the IBM 3800 Printing Subsystem
Programmer’s Guide.

The UCS (universal character set) parameter can be specified on the same output DD
statement with the CHARS parameter to permit output to go to either the 3800 or to other
printers. The GF10, GF12, GF15, or GFC character arrangement table coded on the CHARS
parameter provides the same effect as the FOLD subparameter of UCS. If a printer other than
the 3800 is selected for output, the CHARS parameter is ignored.

Requesting Forms Control

For a 1403 Printer and Printers Supported by Systems Network Architecture (SNA) Remote Job
Processing (RJP): Forms control is requested by specifying a specific carriage control tape in
the FCB parameter on the OUTPUT control statement. Carriage specifications are used for JES2
output processing only; they are ignored by the external writer.
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For a 3211 or 3203-5 Printer: Specific forms control images (for example, the number of lines
per page or number of characters per line) are requested by coding an image identifier in the

FCB parameter on a DD statement or by coding FCB on the OUTPUT control statement. The
FCB
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two standard FCB images: STD1 and STD2. STD1 specifies that 6 lines per inch are to be
printed on an 8.5-inch form. STD2 specifies that 6 lines per inch are to be printed on an
11-inch form. (Do not specify STD1 or STD2 for JES2 processing unless instructed by your
installation.) Additional FCB images can be specified by the installation. For information on
IBM- and user-supplied FCB images, see OS/VS2 System Programming Library: Data Management.

Note: JES2 treats the 3203-5 printer the same as a 3211 printer with the following exceptions:

» The UCSs for the 3203-5 are the same as for the 1403 printer.

« The 3203-5 printer does not support indexing; therefore JES2 indexing commands are
ignored.

« You can not explicity identify the 3203-5 printer to JES2 via JES2 initialization parameters
(MVS passes the 3203-5 identification to JES2 via the UCB).
For further information on UCSs and UCBs, see OS/VS2 System Programming Library: Data
Management.

For a 3800 Printing Subsystem: Forms control is requested by specifying an FCB module name
in the FCB parameter on a DD statement or on the QUTPUT control statement. (Although the
FCB image for the 3211 and the FCB module for the 3800 serve the same purpose, they are
constructed differently and are not interchangeable between the two printers.) The FCB module
provides a standard FCB module, STD3, which specifies output of 80 lines per page at 8 lines
per inch on 11-inch long paper. (For a 3800 using I1SO paper sizes, STD3 can be redefined by
the installation.) Additional FCB modules can be specifi.d by the installation. For information
on IBM- and user-supplied FCB modules, see the IBM 3800 Printing Subsystem Programmer’s
Guide.

Requesting Forms Overlay

The forms overlay feature of the 3800 Printing Subsystem allows printing of the image from a
forms overlay negative together with the data being printed. This reduces the need for
pre-printed forms, and for changing of forms. The FLASH parameter on the DD statement or
the FLASH and FLASHC parameters on the JES2 OUTPUT statement identify the overlay to be
used and the number of copies on which that overlay is to be printed. When you do not
specify FLASH on either the DD or /*OUTPUT statements the 3800 Printing Subsystem uses the
default specified at JES2 initialization. For information on designing and making or obtaining

forms overlay negatives, see the Forms Design Reference Guide for the IBM 3800 Printing
Subsystem.

Bursting of Output

The optional Burster-Trimmer-Stacker of the 3800 Printing Subsystem separates continuous
form paper into individual sheets. The BURST parameter on the DD statement or on the JES2
OUTPUT statement is used to specify to the operator whether the output is to go to the
Burster-Trimmer-Stacker or to the continuous forms stacker. For further information and
examples, see the topic, ““The BURST Parameter”.
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your job to an output class (with the MSGCLASS parameter). At remote stations, JES2 offers

most of the same options for writing data sets that are requested when submitting the job at
the central computing center. You can request:

« That a data set be held until the operator requests that it be printed.

« That a special output form be used by specifying a form name in the SYSOUT parameter.
« That multiple copies of the data set be used.

Whether at a remote station or at the central computing center, you can also request that a
data set be routed to another destination. To route an output data set to another destination,

Obtaining Output (JES2) 58.1



58.2 OS/VS2MVSICL



Controlling Output Destination (JES2)

JES2 allows you to submit jobs to a central computing center from a work station anywhere in
the network and to route output to any node or work station in the network.

Unless overridden by the system programmer or operator, the default output location is the

submitting location, either a remote work station or the central site (destination of LOCAL). To
receive the output at the submitting location, simply assign output data sets to any output class
(with the SYSOUT parameter) and messages from your job to an output class (with the
MSGCLASS parameter). At remote stations, JES2 offers most of the same options for writing
data sets that are requested when submitting the job at the central computing center. You can
request:

That a data set be held until the operator requests that is be printed.
That a special output form be used by specifying a form name in the SYSOUT parameter.
That multiple copies of the data set be used.

Whether at a remote station or at the central computing center, you can also request that a

data set be routed to another destination. With JCL and JES2 control statements, you have the
following ways of routing the output data set:

/*ROUTE Statement (with PRINT and PUNCH options) - Allows the user to specify the
destination of jobs or output for any node or any remote station. All output that has no
other specific assignment is directed to the destination specified in the ROUTE statement.
DD SYSOUT Statement - May be coded for a specific data set assignment by coding the
DEST parameter on the DD SYSOUT statement, thus routing that data set to a particular
destination.

SYSOUT Parameter - Allows the user to specify a code name that points to a /*OUTPUT
statement, which in turn contains a DEST parameter identifying the actual destination. This
method allows the user to send more than one (but not necessarily all) data sets to the
same place without coding DEST on each SYSOUT statement. If the destination should
change, only the OUTPUT statement need be altered.

Default Output Destination - Defined implicitly when the job enters the job entry network;
the default destination is determined by the device upon which the job entered the system.

If you code a destination on either the SYSOUT or the QOUTPUT statements, it will override

the destination in the ROUTE statement. Work stations are identified by a destination
identification that has been established by the system programmer. The destination parameter
will cause output to be routed to local printers or punches or to any remote station.
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Example of Obtaining Output

This example shows the use of JES2 and JCL statements that can be used to obtain output.

/*PRIORITY 5

//OUTJOB JOB BAKER, PERFORM=100 ,MSGCLASS=J
/*JOBPARM COPIES=2, LINECT=20,RO0OM=233,FORMS=GRN1
/*OUTPUT PSET DEST=PRINTER8,FCB=STD3,FORMS=2PRT,UCS=TN

/*SETUP SCHLIB

//STEP1 EXEC PGM=TESTSYSO

//DD1 DD DSN=DATA, UNIT=2314,VOL=SER=SCHLIB,

7/ DISP=(OLD,KEEP),SPACE=(TRK,(5,2))
//DD2 DD DSN=§&TEMP, UNIT=2314,DISP=( NEW, DELETE ),
/) SPACE=(TRK, (10,5))

//DD3 DD SYSOUT=(A, ,PSET)

//DD4 DD SYSOUT=(A, ,GRPH)

//DD5 DD SYSOUT=L

1. The job will be selected at priority level 5.

2. The job will run in performance group 100; the meaning of 100 is defined by the
installation. All system messages are to be written to output class J.

3. The JOBPARM statement indicates that:

d.

a. Two copies of the entire job related output will be printed.
b.
c.

No more than 20 lines per page will be printed (LINECT=20).

The programmer’s office number is 233. This appears on the separator page and is
used for distributing output.

Forms name GRNI is the name of the form to be used by all data sets unless a specific
form is defined on a DD statement.

4. The OUTPUT statement indicates that:

a.

b.

d.

€.

PSET is the code that, when indicated on a SYSOUT DD statement, causes all
parameters on the OUTPUT statement to override default parameters.

The destination for the output is a printer and is number 8 if it is local print/punch
routing; otherwise, PRINTERS is equivalent to LOCAL.

If the printer has the forms control buffer feature, STD3 defines the special forms
control buffer image to be used for processing the job.

Forms name 2PRT is the name of the forms for data sets coding PSET in the SYSOUT
parameter.

TN means text printing on a 1403 printer.

5. The SETUP statement indicates that volume SCHLIB should be mounted before this job
begins processing.

6. SYSOUT data sets and message class are printed on the form called GRN1 except DD3
and DD4. The DD4 SYSOUT data set is printed on the form called GRPH; the DD3
SYSOUT data set is printed on the form called 2PRT, since the code name subparameter
of DD3 contains the value PSET (referring to the /*OUTPUT statement).
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Routing a Job Through the SystenQ (JES3)

AN

JES3 reads a job into the system, satisfies the requirements requested on JCL and JES3
statements, optionally preschedules JES3 supported devices, selects the job for execution, and
controls the processing of SYSOUT data sets. JES3 automatically performs most of these
services. JES3 networking allows you to transmit selected jobs and system output (SYSOUT)
data sets to another system in the network that can be a JES2 system, a VM/370 system, or
another JES3 system. Using JES3 networking, jobs can execute at the originating node (a node
comprises a JES3 global processor and all of its local processors) or at another node within the
network. By coding JCL and JES3 parameters you can influence how these services are
performed. For example, JES3 schedules a job for execution but you can customize how and
when the job is processed by coding one or more of the parameters on the JES3 MAIN
statement. The MAIN SYSTEM parameter is used to direct a job to a specific processor in a
loosely-coupled multiprocessing environment and the MAIN SETUP parameter is used to modify
JES3 device selection algorithms. In a loosely-coupled muitiprocessing system, processors are
connected by channel-to-channel adapters that pass information to the JES3 system operating
on each processor. Shared direct access devices, which are read by the global and local
processors, contain JES3 and system control blocks, and user data. One processor, the global,
controls job selection for all processors in the system. Other processors are called local
Processors.

To ensure that one job is executed before another, use dependent job control (DJC). To -
attempt job scheduling by a certain time, use deadline scheduling (MAIN DEADLINE). To hold
a job for any other purpose, such as availability of input data, code TYPRUN=HOLD on the
JOB statement or use the HOLD parameter on the MAIN statement.

MVS includes support for controlling the processing rate of jobs and job steps. The
installation defines a certain number of performance groups. Each of these defines a particular
processing rate to be used for associated jobs or job steps. To associate a job or job step with
an MVS performance group, code the PERFORM parameter on either the JOB or EXEC
statements.

This section contains ten topics:

o Scheduling a Job

« Selecting a Processor

« Routing a Job in a Network

« Allocating Data Resources

» Selecting a Job

« Passing Information to the Job in Execution

« Restarting a Job

« Spool Partitioning

« Example of Routing a Job Through the System (JES3)
« Example of Routing a Job Through a Network (JES3)

Scheduling a Job

JES3 controls the selection of jobs for processing. When a job is read into the system, it is
initially placed on a spooling volume. The JCL and JES3 statements are checked for syntax
errors. If no errors are present, JES3 determines allocation requirements for the job. JES3
device selection takes place next. Devices are selected based on device requirements for
JES3-managed devices established in the JCL. Any necessary volumes that require mounting are
requested. (More information on this subject is found in the Allocating Devices section.) Once
all JES3-managed devices are selected and the first volume on each device is mounted (unless
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deferred mounting is requested or implicit high watermark setup is used), the job is placed in
the queue for execution. (Implicit high watermark allocates a minimum number of devices to
run a job.)
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When JCL or JES3 statements have syntax errors, appropriate error messages are issued and
the job is terminated. When the job has JES3 allocation errors, error messages are issued and
execution is bypassed.

The execution queue is logically divided into groups of job classes specified by the
installation and within each job class group, jobs are placed according to their job priority.
Jobs in the same job class group with the same job priority are placed in the execution queue
in the order they were read into the system. The various job class groups are assigned priorities
by the installation. JES3 starts system initiators on each processor and assigns them a job class
group to process based on the installation priorities. It selects jobs from any class assigned to
it. Jobs are selected by job class, processor eligibility, workload balancing, and priority order as
described in the section, “Selecting a Job”.

Selecting a Processor

JES3 usually automatically selects a processor for a job based on device, volume, and data set
dependencies known to it. However, if any of the dependencies are not known to JES3, the job
can be processed incorrectly or can fail. The next section, “Allocating Devices,” discusses
these dependencies in more detail. There can also be processor dependencies; that is, a special
system feature such as an emulator, non-standard catalog, or system-managed device, that JES3
will not recognize unless you define which processor is required using the SYSTEM parameter
on the MAIN statement.

The MAIN SYSTEM subparameters, JGLOBAL and JLOCAL, request the global or a local MVS
processor. To specify particular processors or exclude particular processors, code the
main-name value on the MAIN SYSTEM parameter for each processor.

Not all classes are eligible to run on all processors; therefore, make sure that the job class
for the job is eligible before selecting a specific processor.

A job is flushed if it specifies a job class (on the JOB or MAIN statements) and a specific
processor(s) (on the SYSTEM and TYPE subparameters on the MAIN statement) that are
incompatible. A processor(s) is defined for each valid job class on the CLASS initialization
statement during JES3 initialization. For example, if a job specifies CLASS=C and SYSTEM=SYI1,
then the processor SY1 must have been defined on the CLASS initialization statement for class
C.

If you do not specify the SYSTEM parameter, or if you omit the MAIN statement, the job is
eligible to run on those processors for which its class is eligible.

If any DD statement in the job contains a device address in the UNIT parameter and that
device is either JES3-managed or jointly-managed, you must use the SYSTEM or TYPE
parameters to restrict job eligibility to the processor that has a path to that device.
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To prepare a job for execution at a remote node:

1. Code a JOB statement the same as the JOB statement you normally code to execute a job
at your installation.

2. Code a JES3 //*ROUTE XEQ statement. This statement specifies the node that is to
execute the job. It causes JES3 to divert the incoming job stream to a special input
service function. This special input service function transmits the data that follows the
//*ROUTE XEQ statement to the specified node.

« Without the //*ROUTE XEQ statement, the job will execute at the submitting node.
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3. Code a JOB statement that allows the remote job to execute at the node specified in the
//*ROUTE XEQ statement. Because procedures vary between installations the format of
this JOB statement might be different from the format you normally use at your
installation. For example, the accounting field of this JOB statement might or might not
contain the same parameters in the same format that you are accustomed to using.

« An error on the //*ROUTE XEQ statement might cause the second JOB statement to
signal the start of a job for local execution. To avoid this possibility, specify NJB in the
second JOB statement in place of JOB. NJB is changed to JOB by JES3 input service
prior to transmitting the job through the network.

Note: TSO users submitting jobs through a JES3 network must specify NJB in place of
JOB on the second JOB statement.

4. Code the remainder of the JCL statements for the job that is to execute at the remote
node.

Consult the system programmers at your installation and at the remote installation for the
specific information required to properly prepare jobs for execution at the remote node.

Factors to be considered are:

« The content and format of the JOB statement: The remote node might have different
parameter requirements than the submitting node.

« The job entry subsystem in use at the remote node: The remote node, if using a different
job entry subsystem, will have different control statement requirements.

« The content of the procedure library (PROCLIB): The procedure library might not be the
same at the remote node as it is at the submitting node.

« Data set identification: To use data sets at the remote node you need to know the names
and values to place in your JCL parameters to enable your job to gain access to these data
sets.

« Esoteric unit names in use at the remote node might include devices different from the
submitting node.

« SYSOUT classes might have different meanings at the remote node than at the submitting
node.
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Allocating Data Resources

Data resources, that is, devices, data sets, and volumes that are required for each DD request,
are allocated either by JES3 or by the system according to DSNAME, DISP, UNIT, and VOLUME
on the DD statement. If your data set is an existing data set and specifies or requires a unit
managed by JES3, JES3 will allocate the request on a job basis before the job executes by
examining the request in relation to other data requests in this and other jobs. Otherwise, the
system will allocate the request on a step basis as the step enters execution.

When a job is read into the system, it is initially placed on a spool volume or volumes.

To prevent JES3 from spreading a job’s spool data sets across all spool volumes, an
installation can divide spool volumes into separate groups known as partitions. Spool
partitioning allows your installation to assign job-related data to a particular spool partition by
type or class of information. Depending upon how your installation defines its partitions, this
can result in spool data for a particular job (or all information of a particular type - input,
output, etc.) being allocated to the spool volume or volumes defined to a specified spool
partition.

Devices are divided into three catagories in a JES3-controlled system: system-managed,
jointly managed, or JES3-managed. The following chart indicates what type of devices are
eligible for each type of allocation.

Attribute of Device
How Managed
Permanently Resident . Removable
MVS-managed only X X
Jointly managed (JES3/MVS)
JES3-managed only X

JES3 allocation (job setup, high watermark setup, and explicit setup explained later in this
topic) will utilize JES3-managed devices and jointly managed devices. MVS allocation will utilize
MvS-managed and jointly managed devices. The system programmer defines the devices that
are in each category managed either jointly or by JES3. Refer to ‘“‘Requesting Units and
Volumes™ earlier in this book for a brief discussion of system allocation. Refer to OS/VS2
System Programming Library: Job Management for additional information on system allocation,
and JES3 System Programming Library: Installation Planning and Tuning for more information on
JES3.

Spool Partitioning

At initialization, spool partitions are defined by the JES3 SPART initialization statement. A
spool partition can be a single spool data set or a set of spool data sets. One of the partitions
must be the spool partition that JES3 uses to allocate spool space to requests that do not have
a spool partition assigned. If your installation does not specify the default spool partition
explicitly, the default spool partition is the first spool partition defined by a JES3 SPART
initialization statement. If your installation does not specify any spool partitioning at JES3
initialization, JES3 assigns all spool volumes to a JES3 supplied default spool partition
(JES3PART) and all functions will use this default partition.

Output spool data sets are assigned to a specific spool partition by the JES3 SYSOUT
initialization statement. Particular classes of jobs are assigned to a specific spool partition by
the JES3 CLASS initialization statement. All jobs associated with a particular processor are
assigned to a specific spool partition by the JES3 MAINPROC initialization statement.
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Installation programmers can assign a specific job to a specific spool partition by coding the
SPART parameter of the JES3 //*MAIN statement.

Note: Before using the SPART parameter on the //*MAIN statement, installation programmers
should have a complete understanding of how JES3 allocates a job’s data to spool partitions.
This information is found in JES3 System Programming Library: Installation Planning and Tuning.

When JES3 assigns spool data sets to a spool partition, the spool data sets are assigned using
the following priorities:

« The spool partition requested on the job’s //*MAIN statement

« The spool partition associated with the job’s output class and defined by a JES3 SYSOUT
initialization statement
Note: For output data sets, the spool partition defined by a JES3 SYSOUT initialization
statement overrides all other spool partitions specified.

« The spool partition associated with the job’s class and defined by a JES3 CLASS initialization
statement

« The spool partition associated with the executing processor and defined by a JES3
MAINPROC statement

« The default spool partition

Code the SPART parameter on the //*MAIN statement as SPART=partition-name, where the
partition-name is the spool partition that JES3 is to allocate for this job’s input and output
spool data sets. If a spool partition is defined with a JES3 SYSOUT initialization statement that
is associated with this job’s class then the SPART parameter on the //*MAIN statement is
ignored for this job’s output data sets. The partition name must match exactly the name of a
spool partition coded in the NAME parameter of a JES3 SPART initialization statement.

If you incorrectly code the partition name on the //*MAIN statement, JES3 issues a warning
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