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Preface

System generation is the process by which an operating system is created or
modified. The system that is being created or modified is tailored to the
machine configuration and data processing requirements of an installation by
the specifications you provide to the system generation program.

This publication provides you with the information necessary to:

. Prepare for the system generation process.

° Execute the system generation process.

) Test the results of the system generation.

The information in this manual is provided in the following sections:

"Introduction” describes the four types of generation that you can specify --
a complete generation, a nucleus generation, an I/O device generation, and a
processor/library generation.

"Preparation for System Generation" describes the preparatory steps necessary
for a system generation and provides examples to illustrate the coding required
for each step; provides the requirements for the generating system and the
steps necessary to prepare the system; includes considerations for using an
MFT or MVT system as the generating system; describes the procedure for adding
user-written functions to the new SYS1.NUCLEUS, SYS1.SVCLIB, and SYS1.LINKLIB;
the requirements and detailed operating procedures for the starter operating
system package; and provides the requirements for the new or modified system
and the steps required to initialize, allocate space on, and catalog any new
-direct-access volumes that will be used.

~"The Job Stream" provides a diagram and brief description of the job stream
that is the result from Stage I of the system generation program.

"Operating Considerations" briefly describes various situations that will
probably be encountered by the console operator during the execution of the
system generation program.

"Restart Procedures" describes the restartuproéedures that may be required
during Stage I or Stage II of the system generation program and provides
instructions and coding examples for recovering.

"Testing the New System" provides the operating procedures for the sample
programs that are included in the starter operating system package.

"Examples" provides four examples, each of which illustrates the generation

of a particular type of control program as well as showing how to do various
types of generation; illustrates data set allocation and the coding required
for the entire system generation process.

"Program Options Descriptions" provides a brief summary of each operating
system option available.

"Data Sets" contains the detailed information about the required and optional
data sets for the generating operating system and the new or modified operating
system.

"System Generation Macro Instructions" provides detailed coding information
for each system generation macro instruction followed by a table showing any
cross-reference relationship between various macro instructions, and provides
guidelines for carrying out the various types of system generation.



"Appendixes" provides the following:
A list of device type names provided on every operating system.

° The additional preparation required if more than 96 I/O devices are to be
specified during system generation. \

. The distribution methods are discussed.
. The messages produced during system generation.
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Summary of Changes for Release 21

NEW PROGRAMMING FEATURES

3420/3803 MAGNETIC TAPE SUBSYSTEM AND 3410 TAPE SUBSYSTEM

The 3420/3803 magnetic tape subsystem and 3410 tape subsystem are specifiesd

by use of the IODEVICE macro and the IOCONTRL macro. The devices, their
features, and use are described in "IODEVICE," "IOCONTRL," "SORTMERG," "Dynamic
Device Reconfiguration (DDR)," "SYS1.DUMP," and "Appendix A: Device Types."

3505 CARD READER AND 3525 CARD PUNCH WITH READ AND PRINT FEATURE

The 3505 is a card reader and the 3525 is a card punch with a read and punch
feature. They are specified in the IODEVICE macro and illustrated in a maximum
system ccnfiguration for the starter system in Figure 20. Their use is
explained in Figure 20 "Minimum I/O Requirements," Figure 22 "Device Types,"
Figure 23 "Group Names Supporting IBM-Supplied Catalog Procedures" and Figures
84 and 86 (unit addresses that can be specified in CONSOLE and ALTCONS
parameters of the SCHEDULR and SECONSLE macros). The 3505/3525 devices are
also described in "Appendix A: Device Types."

2596 CARD READ PUNCH

The 2596 is functionally equivalent to the 1442 N1 card read punch. The method
for specifying it is described in the IODEVICE macro. The device is described
in "Appendix E: Functionally Equivalent I/0O Devices."

S/370, MODEL 135

Support for the S/370 Model 135 is described in the EMULATOR macro, the CTRLPRG
macro and Figures 84 and 86 (unit address specified for CONSOLE and ALTCONS
parameters of the SCHEDULR and SECONSLE macros). The machine check handler
support for the S/370, Model 135 is described in "SYS1.SVCLIB." Channel check
handler support for S/370, Model 135 is described in "Channel Check Handler
(CCH) " and the SUPRVSOR macro. S/370 Model 135 features and storage size are
specified in the CENPROCS macro. SER defaults for the Model 135 are listed

in Figure 87.

S/370, MODEL 195

The S/370, Model 205 is shown in Figure 20. "Maximum System Configuration for
the Starter Operating System". It is specified in the CENPROC macro and it
supports the channgl-check handler option (see "Channel-Check Handler").

RDE (Reliability Data Extractor)

RDE is a new option specified and described in the SUPRVSOR macro.
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STATUS DISPLAYS

The SECONSLE and SCHEDULR macros specify status displays for displays consoles.
New parameters specifying size of the status displays, the modules that support
them, features, and restrictions are given in these macros. The Multiple
Console Support option describes the requirements for status displays. A new
data set, "SYS1.DCMLIB," description has been added for the display control
module group and a new macro description, "DCMLIB," has been added to explain
how to specify the inclusion of the SYS1.DCMLIB data set into the system.

GENERALIZED TRACE FACILITY (GTF)

Figure 76 shows from which generating system data sets GTF modules are taken
and into which new system data sets the GTF modules are placed. The GTF
requirements and restrictions are described in "Trace Option," "Timing Options,"
and the PARTITNS macro.

SPECIFICATION CHANGES

SERVICE AIDS

Service aids in Figure 76, "Components and Generating System Data Sets," and
in the CTRLPROG and MACLIB macro has been changed from an option to a
requirement.

EXISTING OPERATING SYSTEM

The Release 21 level of linkage editor, IEHIOSUP, and IFCDIP0O must be used
when a prerelease=-21-level cperating system is to be used to generate a new
system. See "System Generatiocn Using an Existing Operating System."

SORTMERG SIZE PARAMETER

The values for S in the SIZE parameter formula have been changed and the
description expanded.

RESIDENT BSAM MODULES

]
RESIDNT=ACSMETH in the SUPRVSOR Macrc: BSAM modules must be resident to provide
dumps of main storage during abnormal termination and for the system management
facilities in MFT. Descriptions for making these modules resident have been
added to this subparameter description. Another requirement description for
specifying RESIDNT=ACSMETH has also been added.
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OPTIONS=LCG in the SCHEDULR macro: A description cf the BSAM mcdules that must
be resident when this subparameter is specified in an MFT system has been
added.

ACCTRTN=SMF ir the SCHEDULR Macro: A description of the BSAM modules that must

be resident wher this subparameter is specified and system management facilities
is a data set on a direct-access device or a recording on tape has been added.

2803 AND 2804

A feature for the 2813 Model 3, described in Figure 80 "Kevword Values for
IOCONTRL Macrc Instruction", has been changed. The 2804 Model 3 description
in this figure has also been changed.

ACSMETH= IN THE DATAMGT MACRO

The requirement .for this subparameter has been deleted.

ALTERNATE PATH RETRY (APR), DYNAMIC DEVICE RECONFIGURATION (DDR), AND CHANNEL
CHECK HANDLER (CCH) OPTIONS

A description about the VARY PATH function of alternate path retry has been
added to the option description, a description of an operetor requirement for
permanent I/O error detected by the DDR routines has been added to the DDR
option description, and a note about a restricticn if neither APR, DDR, nor
CCH is chosen has been added to the APR and DDR option description.

SYS1.LOGREC

A description about realloating this data with IFCDIP0O has been added to
this data set descripticn.

2250, 2305, or 3330

Specificaticn descriptions and restrictions for the 2250, 2305, or 3330 have
been added to the IODEVICE macro description.

3270 Display System

Specification descriptions for the 3270 display system has been added to the
IODEVICE macro and IOCONTROL macro descriptions.
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MISCELLANEOUS TECHNICAL CHANGES

M65MP: Information in this publication fcor TSO with the Model 65
Multiprocessing (M65MP) configurations is for planning purposes only until
that item is supported.

SYS1.DUMP: The DD statement in this data set description as to when the DD
statement is used and what happens if SYS1.DUMP is not allocated but is
cataloged has been changed. ’

SYS1.MODGEN: SYS1.MODGEN in the starter operating system has been expanded
into SYS1.MODGEN and SYS1.MODGEN2.

DASDI, DUMPREST, AND RECOVREF: The description for specifying DASDI, DUMPREST,
"and RECOVREP in a PUNCH statement in "Testing the New System" has been expanded.

Expiration Date with CSECT Identification Records: In "Input Deck for
Initialization," an explanation about the high value of the expiration date
when the CSECT identification record data is listed for programs link-edited
during system generation has been added.

COBOL F: All information pertaining to COBOL F has been deleted.
PCP: All information pertaining to PCP has been deleted.

EDIT Macro: The TSO EDIT macro has been rewritten and expanded.

MISCELLANEQUS PUBLICATION CHANGES

SRL References: The titles of the books referenced in this manual have been
changed.
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Introduction -

The Operating System is composed of modules that can be united in a variety

of combinations to meet the given requirements of a particular installation.
You select the programming options that meet your data processing requirements
and that conform to the processing, storage, and input/output facilities of
your machine configuration. System generation is the process of interpreting
your selection and combining the operating system modules into the system data
sets that form your installation's new operating system.

The new operating system is composed of the standard features incorporated

in every operating system, those optional features selected from the distributed
modules, and any additional features you provide. System generation also
provides facilities for adding other features to the operating system after

it has been generated.

The system generation process and the types of system generation are discussed
in the following sectiomns.

The System Generation Process

System generation is a process that generates an operating system adapted to
both the machine confiqguration and the data processing requirements of an
installation. You specify the desired operating system through systen
generation macro instructions. During the system generation process, several
operating system programs are used to build a new operating system according
to the specifications in the macro instructions. These programs are executed
under the control of an existing operating system (also called generatin
operating system or simply generating system throughout this pu%llcation).

An operating system is generated in two stages (see Figure 1). During Stage

I, the macro instructions that describe the installation's machine configuration
and the programming options desired are analyzed and used to generate a job
stream. In Stage II, this job stream is processed to generate the libraries

of modules that form the new operating system. These libraries contain modules
supplied by IBM and, optionally, modules that you supply.

STAGE I: PRODUCING THE JOB STREAHN

Stage I consists of two phases. During the first phase, all the macro
instructions are analyzed for errors. Error messages are written for each
error found. If errors are not found in any of the macro instructions, a job
stream is produced during the second phase. If errors are found, however,
the second phase is bypassed and the job stream is not produced.

STAGE II: PROCESSING THE JOB STREAM
During Stage II, the job stream is processed by the assembler, by the linkage
editor, and by utilities. The following functions are performed: v

o Selected modules are assembled.
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. The linkage editor combines the modules selected for inclusion in the
resident portion of the control program (nucleus).

. The linkage editor processes those selected modules to construct members
of the new operating system libraries.

. Utility programs complete the construction and initialization of the
libraries selected for the new operating system.

The generated operating system is then ready for use.

TYPES OF GENERATION

During each system generation process, you can specify one of four types of
generation:

. Complete operating system generation
) Nucleus generation

. Processor/library generation

° I/0 device generation

In the first type, you specify the generation of an operating system consisting
of either a control program only, or a control program, language processors,
and their associated libraries. The control program specified can be
multiprogramming with a fixed number of tasks (MFT), multiprogramming with a
variable number of tasks (MVT), or a version of MVT that controls
multiprocessing and uses two model 65s (M65MP). Primary data management
routines and system utilities are always provided with this type of generation.
These standard features and the optional features specified are adapted to the
installation's machine configuration during the generation process.

A complete operating system generation should always be performed whenever
changes are to be made to the system generation options for the control program
or when, in some cases, the installation's machine configuration is to be
modified. A complete operating system generation may not be needed if only
changes to the nucleus of the control program are to be made. In this case,

a new nucleus can be added to the operating system through a nucleus generation.
A complete operating system generation may not be needed if only processor(s)
are to be added to the system. A processor/library generation will accomplish
this. A complete operating system may not be needed if the installation's
machine configuration is to be modified. The reconfiguration can be done by

an I/O device generation,

In a nucleus generation, the user specifies that a nucleus is to be added to
the operating system. The new nucleus must be of the same type (MFT, MVT, or
M65MP) as that specified during the original complete operating system
generation. That is, each nucleus of a given operating system must support
the same control program, because the resident portion of the control program
(nucleus) must be compatible with the nonresident portion. (SYS1.NUCLEUS is
the only system data set affected by a nucleus generation.)

In a processor/library generation, you specify that processors and/or their
associated libraries are to be added to the operating system. During the
preparation for a processor/library generation, you must allocate space for,
and, if desired, catalog any new system data set to be added to the operating
system. If any of the existing system data sets are to be modified, you must
have allocated sufficient space to those data sets when they were initially
generated or, where permitted, provided for multiple extents in those data
sets.
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In an I/0 device generation, you can add, delete, or change I/0 devices, control
anits, or channels. You can add universal character set (UCS) support for

the 1403 printer, change group names, change console specifications, add support
for sharing direct-access devices, or change the address of any 2250 display
units that are used for the graphic job processor (GJP) operations and/or 1130
subsystems to be used for the satellite graphic job processor (SGJP) operations.
You cannot add the programming support for additional access methods,
telecommunications, or graphics. (SYS1.NUCLEUS, SYS1.LINKLIB, SYS1.SVCLIB,

and SYS1.LOGREC are the data sets affected by an I/0O Device.)

During a nucleus generation or a processor/library generation, the generating
system may also be the system being modified, that is, the generating systen
can add a new nucleus or processors and libraries to itself. However, for

an I/0 device generation, the system being modified cannot be the generating
system. To facilitate the description of system generation, the terms new
operating system or new system are used throughout this publication to mean
either the operating system generated in a complete operating system generation,
or the operating system modified by a nucleus, processor/library, or I/0 device
generation.
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Figqure 2 illustrates the four types of system generation. A complete operating
system generation is performed first to produce the installation's new operating
system. A processor/library generation is used to add the PL/I processor and
SYS1.PL1LIB to the new operating system. A nucleus generation adds a second
nucleus to SYS1.NUCLEUS. An I/0 device generation adds devices, control units,
and channels to the systenm.

COMPLETE
OPERATING SYSTEM
GENERATION

PROCESSOR
LIBRARIES
GENERATION

NUCLEUS 1/0 DEVICE
GENERATION GENERATION

SYS1.5ysJoBQE

SYs1 TELCMLIB

SYs 1. prROCLIB
SYS1.LINKLIB

SYs1.coBLIB

oz]

SYS 1.mACLIB g

NN
SYs1. svcLiB
SYS 1. NUCLEUS
— — SYS1.LOGREC
Sy B
SYS 1. PLILIB S 1. pLALI

pd

S

N~

Figure 2. Types of System Generation
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Preparation for System Generation

|
|
|
f
!
|
|

Describes the preparatory steps necessary for a system generation and provides -
examples to illustrate the coding required for each step; provides the

requirements for the generating system and the steps necessary to prepare the
system; includes considerations for using an MFT or MVT system as the generating
system; describes the procedure for adding the user-written functions to the

new SYS1.NUCLEUS, SYS1.SVCLIB, and SYS1.LINKLIB; the requirements and detailed
operating procedures for the starter operating system packages and provides

the requirements for the new or modified system and the steps required to
initialize, allocate space on, and catalog any new direct-access volumes that
will be used.
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Before an operating system can be generated, a new system-residence volume

(that volume on which the nucleus library, the SVC library, the IPL progran,

the SYS1.LOGREC and SYS1.ASRLIB data sets, and the volume index of the catalog
are located), and any other direct-access volumes required, must be initialized.
The highest level of the system catalog must be built on the new systen-
residence volume. Space must be allocated for the appropriate system data

sets in the new operating system, and the appropriate data sets must be
cataloged in the new system catalog.

Volume initialization is performed by either the IEHDASDR system utility program
or the IBCDASDI independent utility program. The IEHPROGM system utility
program is used to build the volume index of the system catalog, to allocate
space for system data sets, and to catalcg data sets. This system utility

can be executed at any time after the system-residence volume is initialized.

The following paragraphs describe the initialization of the system-residence
volume and other required direct-access volumes, the initialization of the
system data sets, and considerations on allocating space for these data sets.
Detailed descriptions of the utility programs and of the control statements
they require are in 0S Utilities.

Initializing Direct-Access Volumes

Initialization is the process of writing home addresses, a volume label, and
a volume table of contents (VTOC) on a direct-access volume. In addition,
the initial program load (IPL) program must be written on the direct-~access
volume that is to become the system-residence volume.

The initialization functions are accomplished by either the IBCDASDI or the
IEHDASDR utility program. IBCDASDI is self-loading and operates independently
of the operating system. IEHDASDR operates under control of a Release 16 or
later operating system. These programs and the control statements they require
are described in 0S Utilities.

In addition to performing the initialization functions, these utility programs
check for defective tracks and, if any are found, assign alternate tracks and
issue appropriate messages. Alternate tracks are not accepted for track 0

of the system~residence volume. (Track 0 is required for the IPL program.)

If track 0 is found to be defective, another volume must be initialized for
system residence.

The IPL program (IEAIPLOO) is distributed with the starter system. The section
"System Generation Using the Starter Operating System" describes the procedure
used to punch IPL program cards for insertion into the IBCDASDI or IEHDASDR
input deck whenever a system-residence volume is initialized. (IEHDASDR can
also retrieve the IPL program directly from SYS1.SAMPLIB, as described in 0OS

Utilities.)

The system-residence volume must reside on a 2301, 2303, 2305, 2311, 2314,

or 3330. If it resides on a 2301 or 2314, the start address of its VTOC cannot
be 0. If it resides on a 2303 or 2311, the start address of its VTOC cannot

be 0 or 1.

Figure 3 is an example of the code for an input deck for initializing a system-
residence volume using the IBCDASDI independent utility program. In this
example, the volume to be initialized resides on an IBM 2311 Disk Storage
Drive. The volume serial number to be written in the label is 111111. The
volume table of contents (VTOC) starts at track 2 and is 8 tracks long.
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Note: If the volume is being initialized for the first time, the parameter
FLAGTEST=NO must be included in the DADEF statement (for 2311 and 2314 volumes
only).

VOLINIT JOB -SYSTEM-RESIDENCE VOLUME INITIALIZATION-
MSG TODEV=1403,TOADDR=00E -MESSAGE OUTPUT~-
DADEF TODEV=2311,TOADDR=191,IPL=YES, -VOLUME X
VOLID=SCRATCH DEFINITION~
VLD . NEWVOLID=111111,0ANERID=DEPT89 -VOL LABEL DEF-
VTOCD STRTADR=2,EXTENT=8 -VTOC DEFINITION-
IPLTXT j

. IPL PROGRAM (IEAIPLOO CARDS)

END

Fiqure 3. Initializing the System-Residence Volume With IBCDASDI

The IEHDASDR system utility program can be used to perform the initialization
shown in Figure 3. Figure 4 shows the job control language and utility control
statements required by IEHDASDR.

Note: If the volume is being initialized for the first time:

. The device must be varied off-line before the IEHDASDR step is executed.

. The DD statement that defines the volume must be omitted.

. The value of the TODD keyword of the ANALYZE statement must be the address
of the device. '

o The parameter FLAGTEST=NO must be included in the ANALYZE statement (for
2311 and 2314 volumes only).

//INIT JOB MSGLEVEL=1 -IEHDASDR INPUT DECK-
//STEP EXEC PGM=IEHDASDR
//SYSPRINT DD SYSOUT=3A
//VOL1 DD UNIT=(2311,,DEFER) ,DISP=0LD, X
// VOLUME= (PRIVATE,,SER=2311A1)
//SYSIN DD %
ANALYZE TODD=VOL1,VTOC=2,EXTENT=8, NERVOLID=111111, X
IPLDD=SYSIN,OWNERID=BGS
IPLTXT

. IPL PROGRAM (IEAIPLOO CARDS)
END
/*

Figure 4. 1Initializing the System-Residence Volume With IEHDASDR

Initializing New System Data Sets

The initialization of new system data sets is the process of allocating space
to the system data sets, building the volume index of the system catalog, and
cataloging system data sets in the system catalog. The contents of the systen
libraries are placed in the allocated space during system generation. The
contents of the other data sets are placed in the allocated space during job
execution in the generated operating systen.
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The volume index of the system catalog is built on the new system-residence
volume by the IEHPROGM system utility program. This index contains the
addresses of the system data sets that will form the new operating systenm.
These data sets can be cataloged by the same utility program.

Space should be allocated for these data sets (except for SYS1.LOGREC,
SYS1.ROLLOUT, SYS1.ASRLIB and, sometimes, SYS1.DUMP) by DD statements included .
in the input to this system utility program. The amount of space to be
allocated to each system data set is shown in 0S Storage Estimates.

Input Deck for Initialization

The system data sets are allocated space and cataloged by the IEHPROGM utility
program. Detailed descriptions of the control cards and functions of IEHPROGM
can be found in the publication 0S Utilities. The following text only describes
the use of IEHPROGM for initializing the system data sets.

The input deck for IEHPROGM must contain the following:

. A JOB statement with any parameters required by the installation.

° An EXEC statement with the PGM=IEHPROGM parameter.

° A DD statement for the message output data set (SYSPRINT).

. A DD statement for each of the new system data sets (except for SYS1.LOGREC,

SYS1.ROLLOUT, SYS1.DUMP, and SYS1.ASRLIB). These DD statements have the
following format:

//ddname DD DSNAME=dsname,VOLUME= (,RETAIN,SER=serial), X
// UNIT=unit, LABEL=EXPDT=99350,SPACE=(allocation), X
/7 DISP(,KEEP) ,DCB=(see Figure 77 in the "Data Set" X
/7 section)

. A DD * statement (SYSIN).

o A CATLG statement for each new system data set to be cataloged. Each CATLG
statement must have the following format:
CATLG DSNAME=dsname,CVOL=unit=serial,VOL=unit=serial

The DD and CATLG statements and examples of allocation are discussed in the

following sections. For more information on the coding of parameters, refer
to 0S Job Control language Reference.

DD Statements

The DD statements in the input deck for initializing the system data sets have
the following parameters:

ddname
name of the DD statement.
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DSNAME=dsname ‘
name of the system data set. During the preparation for processor and
libraries generation only those optional system data sets that are to be
added to the system must be cataloged and allocated space.

VOLUME= (,RETAIN,SER=serial)
serial number of the direct-access volume on which the system data set
is to reside.

UNIT=unit
/ the name of the direct-access device that can be allocated to the system
data set. It is recommended that the value given to UNIT be a unit nanme.
(Unit names are listed in Appendix A.)

LABEL=EXPDT=99350
the expiration date for all data sets chosen to prevent accidental deletion.

The data set protection provided by the expiration date requires additional
action by the operator. If the current date is set in the generating
system during system generation, the operator is required to override this
current date each time a protected data set is opened.

Another, more convenient method can be used. For the system generation job

(or any time the data sets are to be modified), the current date may be set

at a higher value than the expiration date specified for the protected data
sets. This may be done by the operator from the console, or by a card in the
job stream. In either case, the current date should be reset in the generating
system immediately after the completion of the system generation process.

(See the "Operating Considerations" section.)

Note that when the current date is set to a high value, the Linkage Editor
produces CSECT identification records containing this high value. Thus, when
CSECT identification record data is later listed for the programs link-edited
during system generation, it appears as if these programs were link-edited

on a high value. For a complete description of CSECT identification records,
see the publication 0S Loader and Linkage editor.

SPACE
the amount of auxiliary storage to be allocated to the system data set
can be obtained from 0S Storage Estimates. The directory quantities for
the system libraries are also shown in that publication.

only the index of SYS1. must reside on the catalog of the system-residence
volume. SYS1.NUCLEUS and SYS1.SVCLIB must be allocated space entirely on the
system-residence volume. SYS1.SVCLIB may not occupy more than 1023 tracks

on the system-residence volume. (The size of SYS1.LOGREC is determined during
system generation and is allocated on the systemresidence volume.) The maximum
space that can be allocated to the remaining system data sets is one volunme,
except for SYS1,SYSJOBQE, which may not occupy more than 1215 tracks on a 2314
and 745 tracks on a 3330. Alternative track assignment is accepted for the
system data sets. To achieve maximum efficiency in the new system, alternate
tracks should not be used for SYS1.SVCLIB, SYS1.LINKLIB, and SYS1.SYSJOBQE.

DISP= (,KEEP)
this parameter must be coded as shown. DISP=(,CATLG) cannot be used because
the data set would be cataloged in the generating system rather than in
the catalog of the new system-residence volume.

DCB
certain system data sets require a DCB parameter. See "Data Sets."
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CATLG Statements

The CATLG statements in the input deck for initializing system data sets have
the following parameters:

DSNAME=dsname
name of the system data set to be cataloged.

CVOL=unit=serial
specifies the unit name and serial number of the new system-residence

volume. (The values must be the same as those specified in the DD statement

for SYS1.NUCLEUS.)

VOL=unit=serial
the unit name and serial number of the volume on which the system data
set resides. These values must be the same as those specified in the
corresponding DD statement for the system data set.

Sample Data Set Initializations

This section contains two examples of initialization of system data sets.

In the first example, all the system data sets required by a new system reside
on one volume. In the second example, the system data sets of another new
system are arranged on two volumes.

The numbers chosen for space allocation in these two examples are for
illustrative purposes only. Space requirements for the system data sets are
determined by several factors, especially the type of device used and the
characteristics of the system to be generated. For example, the processors
chosen for the new system affect the size of SYS1.LINKLIB. Exact-auxiliary
storage requirements on various types of direct-access devices can be obtained
from 0S Storage Estimates.

Figure 5 is an example of an input deck for building the system catalog and

for allocating space to the system data sets on one volume. It is assumed

that the system~residence volume was initialized as shown in Figure 3 or Figure
4, The new system requires SYS1.MACLIB, SYS1.SVCLIB, and SYS1.LINKLIB. The
optional data sets SYS1.SORTLIB, SYS1.COBLIB, SYS1.FORTLIB, and SYS1.DUMP are
to be cataloged in the new system. The unit for the new system-residence
volume is a 2311. The serial number of the system~residence volume is 111111,

Figure 6 is another example of an input deck for building the system catalog
and for allocating space to the system data sets. The system data sets are
to reside on two volumes. The unit for the system-residence volume is a 2301
and its serial number is AAA111. The unit for the second volume is a 2311
and its serial number is AAA112. It is assumed that both volumes wvere
previously initialized. The new system will include all the optional systen
data sets.

The data sets SYS1.SVCLIB, SYS1.IMAGELIB, SYS1.PARMLIB, SYS1.PROCLIB, and
SYS1.LINKLIB are to be cataloged in the new system. All system data sets
except SYS1.LINKLIB, SYS1.MACLIB, SYS1.IMAGELIB, SYS1.PARMLIB, SYS1.PROCLIB,
SYS1.SYSVLOGX, and SYS1.SYSVLOGY reside on the system-residence volunme.
SYS1.LINKLIB, SYS1.MACLIB, SYS1.PARMLIB, SYS1.IMAGELIB, SY¥S1.PROCLIB,
SYS1.SYSVLOGX, and SYS1.SYSVLOGY reside on the second volume (AAA112).
SYS1.ROLLOUT is cataloged on AAA112.
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Y//SYSGEN JOB MSGLEVEL=1 -ALLOCATE ON ONE VOLUME-
//STEPO EXEC PGM=IEHPROGHM
//SYSPRINT DD SYSOUT=A

//J0BQE DD DSNAME=SYS1.SYSJOBQE,VOLUME=(,RETAIN,SER=111111), X
// UNIT=2311,DISP=(,KEEP) ,SPACE= (TRK, (120),, CONTIG)
//SVCLIB DD DSNAME=SYS1.SVCLIB,VOLUME= (,RETAIN,SER=111111), X
// UNIT=2311,DISP=(,KEEP), SPACE= (CYL, (15,1,75)), X
/7 LABEL=EXPDT=99350,DCB= (DSORG=POU, RECFM=U, BLKS IZE= 1024)
//LINKLIB DD DSNAME=SYS1.LINKLIB,VOLUME=(,RETAIN,SER=111111), X
7/ UNIT=2311,DISP=(,KEEP),SPACE= (CYL, (97,5, 100)), X
7/ LABEL=EXPDT=99350, DCB= (RECFM=0,BLKSIZE=3625)

//CATALOG DD DSNAME=SYSCTLG,VOLUME=(, RETAIN,SER=111111), X
/7 UNIT=2311,DISP=(,KEEP) ,SPACE= (TRK, (10, 1)), X
7/ LABEL=EXPDT=99350

//PROCLIB DD DSNAME=SYS1.PROCLIB,VOLUME=(,RETAIN,SER=111111), X
// UNIT=2311,DISP=(,KEEP),SPACE=(TRK, (30,10,9)), X
// LABEL=EXPDT=99350, DCB= (RECFM=FB, BLKSIZE=3360)

//PARMLIB DD DSNAME=SYS1.PARMLIB,VOLUME=(,RETAIN,SER=111111), X
/7 UNIT=2311,DISP=(,KEEP),SPACE=(TRK, (5,,1),,CONTIG), X
// LABEL=EXPDT=99350,DCB= (RECPM=F, BLKSIZE=80)

//SORTLIB DD DSNAME=SYS1.SORTLIB,VOLUME=(,RETAIN,SER=111111), X
// UNIT=2311,DISP=(,KEEP), SPACE= (TRK, (60,2,40)), X
// LABEL=EXPDT=99350, DCB= (RECFM=U,BLKSIZE=3625)

//COBLIB DD DSNAME=SYS1.COBLIB,VOLUME=(,RETAIN,SER=111111), X
// UNIT=2311,DISP=(,KEEP),SPACE= (TRK, (35,2,30)), X
// LABEL=EXPDT=99350, DCB= (RECFM=U, BLKSIZE=3625)

//FORTLIB DD DSNAME=SYS1.FORTLIB,VOLUME=(,RETAIN,SER=111111), X
// UNIT=2311,DISP=(,KEEP) ,SPACE= (TRK, (50,2,40)), X
// LABEL=EXPDT=99350,DCB= (RECFM=U, BLKSIZE=3625)

//MACLIB DD DSNAME=SYS1.MACLIB,VOLUME= (,RETAIN,SER=111111), X
// UNIT=2311,DISP=(,KEEP) , SPACE=(TRK, (460,30,25)), X
7/ LABEL=EXPDT=99350, DCB= (RECFM=FB, BLKSIZE=3360, LRECL=80)
//NUCLEUS DD DSNAME=SYS1.NUCLEUS,VOLUME=(,RETAIN,SER=111111), X
7/ UNIT=2311,DISP=(,KEEP),SPACE= (TRK, (30,,1),,CONTIG), X
V4 LABEL=EXPDT=99350

//SYSIN DD % ~-INPUT FOR CATALOGING SYSTEM DATA SETS-

CATLG CvV0oL=2311=111111,V0L=2311=111111,DSNAME=SYS1.LINKLIB
CATLG CVOoL=2311=111111,7v0L=2311=111111,DSNAME=SYS1.MACLIB
CATLG CVoL=2311=111111,V0L=2311=111111,DSNAME=SYS1. PROCLIB
CATLG CV0L=2311=111111,70L=2311=111111,DSNAME=SYS 1.SORTLIB
CATLG CvV0L=2311=111111,Vv0L=2311=111111,DSNAME=SYS1.COBLIB
CATLG CVOL=2311=111111,70L=2311=111111,DSNAME=SYS1.FORTLIB
CATLG CV0oL=2311=111111,Vv0L=2311=111111,DSNAME=SYS1.SVCLIB
CATLG CVOoL=2311=111111,V0L=2311=111111,DSNAME=SYS 1. DUMP

Va

Figure 5. 1Initializing the System Data Sets -- One-Volume Residence on
a 2311
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//SYSGEN JOB MSGLEVEL=1 -ALLOCATE ON TWO VOLUMES-

//ONE EXEC PGM=IEHPROGM
//SYSPRINT DD SYSOUT=A
//JOBQE DD DSNAME=SYS1.SYSJOBQE,VOLUME= (,RETAIN,SER=2AA111), X
// UNIT=23C1,DISP=(,KEEP),SPACE=(TRK, (30),,CONTIG)
//SVCLIB DD DSNAME=SYS1.SVCLIB,VOLUME=(,RETAIN,SER=AAA1T11), X
7/ UNIT=2301,DISP=(,KEEP),SPACE= (TRK, (40,10,75)), X
7/ LABEL=EXPDT=99350,DCB= (DSORG=POU, RECFM=U, BLKSIZE=1024)
//CATALOG DD DSNAME=SYSCTLG,VOLUME=(,RETAIN,SER=AAA111), X
// UNIT=2301,LABEL=EXPDT=99350, SPACE= (TRK, (2,1)), X
/ DISP=(,KEEP)
//SORTLIB DD DSNAME=SYS1.SORTLIB,VOLUME= (,RETAIN,SER=AAAILT), X
7/ UNIT=2301,LABEL=EXPDT=99350, SPACE= (TRK, (15,2,40)), X
// DISP=(,KEEP) ,DCB= (RECFM=U,BLKSIZE=20483),
//COBLIB DD DSNAME=SYS1.COBLIB,VOLUME=(,RETAIN,SER=AAA111), X
7/ UNTT=2301,LABEL=EXPDT=99350,SPACE= (TRK, (10,1,30)), X
7/ DISP= (,KEEP), DCB= (RECFM=0U,BLKSIZE=20483)
//FORTLIB DD DSNAME=SYS1.FORTLIB,VOLUME=(,RETAIN,SER=2AA111), X
// UNIT=2301,LABEL=EXPDT=99350,SPACE= (TRK, (12,2,40)), X
// DISP=(,KFEP), DCB= (RECFM=U,BLKSIZE=20483)
//PL1LIB DD DSNAME=SYS1.PL1LIB,VOLUME=(,RETAIN,SER=AAAT11), X
// UNTT=2301,LABEL=EXPDT=99350,SPACE=(TRK, (20,10,65)), X
// DISP=(,KFEP) ,DCB= (RECFM=U,BLKSIZE=20483),
//ALGLIB DD DSNAME=SYS1.ALGLIB,VOLUME=(,RETAIN,SER,AAA111), X
7/ UNIT=2301,LABEL=EXPDT=99350,SPACE= (TRK, (10,2,15)), X
7/ DISP=(,KEEP),DCB= (RECFM=U,BLKSIZF=20483)
//TELCLIB DD DSNAME=SYS1.TELCMLIB,VOLUME=(,RETAIN,SER=AAA111), X
// UNIT=2301,LABEL=EXPDT=99350,SPACE= (TRK, (10,1, 10)), X
/7 DISP=(,KEEP), DCB= (RECFM=U,BLKSIZE=20483)
//NUCLEUS DD DSNAME=SYS1.NUCLEUS,VOLUME=(,RETAIN,SER=AAA111), X
// UNIT=2301,SPACE= (TRK, (10,,1) , ,CONTIG) , X
// DISP=(,KEEP) ,LABEL=EXPDT=99350
//LINKLIB DD DSNAME=SYS1.LINKLIB,VOLUME= (,RETAIN,SER=AAA112), X
V4 UNIT=2311,DISP=(,KEEP), SPACE= (CYL, (125,10,100)), X
// LABEL=EXPDT=99350,DCB= (RECFM=U,BLKSIZE=3625)
//MACLIB DD DSNAME=SYS1.MACLIB,VOLUME=(,RETAIN,SER=AAA112), X
7/ UNIT=2311,LABEL=EXPDT=99350, SPACE= (TRK, (440,50,25)), X
7/ DISP=(,KEEP) ,DCB= (RECFM=FB,BLKSIZE=3360, LRECL=80)
//PROCLIB DD DSNAME=SYS1.PROCLIB,VOLUME=(,RETAIN,SER=2AA112), X
// UNIT=2301,LABEL=EXPDT=99350,SPACE= (TRK, (30,10,9)), X
DISP= (,KEEP) ,DCB= (RECFM=F, BLKSIZE=80)
//PARMLIB DD DSNAME=SYS1.PARMLIB,VOLUME=(,RETAIN,SER=AAA112), X
// UNIT=2311,DISP=(,KEEP),SPACE= (TRK, (5,,1),,CONTIG), X
/7 LABEL=EXPDT=99350, DCB= (RECFM=F,BLKSIZE=80)
//IMAGELIB DD DSNAME=SYS1.IMAGELIB,VOLUME=(,RETAIN,SER=AAA112), X
7/ UNIT=2311,DISP=(,KEEP), X
/7 SPACE= (TRK, (5,,3) o, CONTIG) , X
// LABEL=EXPDT=99350,DCB= (RECFM=U, BLKSTZE= 10 24)
//ACCT DD DSNAME=SYS1.ACCT,VOLUME= (,RETAIN,SER=AAA112), X
// UNIT=2311,LABEL=EXPDT=99350,SPACE= (TRK, (5)), X
// DISP= (,KEEP), DCB= (RECFM=U,BLKSIZE=3625)
//MVTLOGX DD DSNAME=SYS1.SYSVLOGX,VOLUME=(,RETAIN,SER=ARA112), X
// UNIT=2311,SPACE= (148, (100),,CONTIG),DISP=(,KEEP), X
// LABEL=EXPDT=99350, DCB= (RECFM=VB,BLKSIZE=3625)
//MVTLOGY DD DSNAME=SYS1.SYSVLOGY,VOLUME=(, RETAIN,SER=AAA112), X
/7 UNIT=2311,SPACE=(148, (100),,CONTIG),DISP= (,KEEP), X
7/ LABEL=EXPDT=99350,DCB= (RECFM=VB,BLKSIZE=3625)

Figure 6 (Part 1 of 2). 1Initializing the System Data Sets --
Two-Volume Residence on a 2301 and 2311
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//SYSIN DD * -INPUT FOR CATALOGING SYSTEM DATA SETS-
CATLG CVOL=2301=AAA111,V0L=2301=AAA111,DSNAME=SYS1.PROCLIB
CATLG CVOL=2301=ARA111,VOL=2301=AAA111,DSNAME=SYS1,SORTLIB
CATLG CVOL=2301=AAA111,VOL=2301=AAA111,DSNAME=SYS1.COBLIB
CATLG CVOL=2301=AAA111,V0L=2301=RAA111,DSNAME=SYS1.FORTLIB
CATLG CVOL=2301=AAA111,V0OL=2301=2AA111,DSNAME=SYS1.PL1LIB
CATLG CVOL=2301=AAA111,VOL=2301=AAA111,DSNAME=SYS1.ALGLIB
CATLG CVOL=2301=AAA111,V0L=2301=AAA111,DSNAME=SYS1.TELCMLIB
CATLG CVOL=2301=AAA111,V0L=2301=AAA111,DSNAME=SYS1.SVCLIB
CATLG CV0OL=2301=AAA111,V0L=2311=AAA112,DSNAME=SYS1.LINKLIB
CATLG CV0L=2301=ARAA111,V0OL=2311=AAA112,DSNAME=SYS 1. MACLIB
CATLG CVOL=2301=RAA111,VOL=2311=AAA112,DSNAME=SYS1.PARMLIB
CATLG CVOL=2301=AAA111,V0L=2311=AAA112,DSNAME=SYS1.SYSVLOGX
CATLG CVOL=2301=AAA111,VO0L=2311=AAA112,DSNAMNE=SYS1.IMAGELIB
CATLG CVOL=2301=AAA111,V0L=2311=AAA112,DSNAME=SYS1.SYSVLOGY
CATLG CVOL=2301=AAA111,V0L=2311=AAA112,DSNAME=SYS1.ROLLOUT

Figure 6 (Part 2 of 2). Initializing the System Data Sets --
Two-Volume Residence on a 2301 and 2311

LOCATION OF SYSTEM DATA SETS

Guidelines provided in this section show various ways to allocate space to
the data sets required by the new system, and to the four utility data sets
required during system generation. Two of the utility data sets must reside
on direct-access volumes; the other two may reside on either magnetic tape
or direct-access volumes. The location of the new system data sets is
determined by:

o The size of the system data sets, as given in the 0S Storage Estimates.

. The size of the utility data sets required for system generation, as given
in the "Input Deck for System Generation" section.

) The machine configuration, in particular the number and type of devices
available in the generating systen.

. The use of the generating system data sets, new system data sets, and
utility data sets during system generation. The generating system data
sets and utility data sets are described in the "Data Sets" section.

The following rules may be used to allocate the system data sets on the
available volumes:

o During Stage I and the assembly steps of Stage II of system generation,
the volumes that contain the utility data sets for system generation must
be mounted at the same time.

I o After the assembly steps of Stage II, SYS1.MODGEN, SYS1.MODGEN2,

SYS1.TSOGEN, and two of the utility data sets (those that need not reside
on direct-access volumes) are no longer needed and may be removed and the
new system pack mounted. SYS1.MACLIB, SYS1.TSOMAC, and SYS1.TCAMMAC of
the generating system may also be removed at this point if the MACLIB macro
instruction is not used during system generation. If MACLIB is used, the
volume that is to contain the new SYS1.MACLIB must be mounted. (See the
description of the MACLIB macro instruction in the section on "System
Generation Macro Instructions.")
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. After the IEBCOPY step of Stage II (produced if the MACLIB macro instruction
is used), SYS1.MACLIB, SYS1.TSOMAC, and SYS1.TCAMMAC of the generating
system may be removed. If the volume that contains the new SYS1.MACLIB
is not to contain any other new system data sets, it may also be removed.

. The volumes that contain component libraries, the new system data sets,
and the volumes that contain your modules to be added to the new
SYS1.NUCLEUS must be mounted before the Stage II link-edit steps are
executed.

° Before the IEBCOPY step is produced, if the SVCLIB or LINKLIB, or both,
macro instructions are used, the volumes that contain your modules to be
added to the new SYS1.SVCLIB or SYS1.LINKLIB, or both, must be mounted.
The volumes that contain the new SYS1.SVCLIB or SYS1.LINKLIB, or both,
must remain mounted. The volumes that contain the component libraries
and the remaining new system data sets may be removed.

If there are enough drives available, all generating system data sets, new
system data sets, and system generation utility data sets should be mounted

at the same time. If there are not enough drives, the volumes that contain
data sets not required for a given step must be demounted and the volumes that
contain the data sets required for that step must be mounted. The scheduler
indicates to the operator which volume should be mounted.

The new system data sets can be arranged in different ways on one or more
volumes. For best performance, it is desirable to place the system data sets
on more than one volume. Whenever possible, frequently used data sets should
be located on a volume other than the system-residence volume. Systenm data
sets on the same volume should be arranged according to the interaction between
them; the more interaction, the closer they should be placed.

For example, for best performance, SYS1.LINKLIB should be placed on a volume
other than the system-residence volume. However, if it must be on the system-
residence volume, it should be adjacent to SYS1.SVCLIB, because SYS1.LINKLIB
and SYS1.SVCLIB are frequently used data sets and are closely related. 1In
this same example, space for SYS1.NOUCLEUS should be allocated last, because
this data set is referred to only by the IPL progranm.

If there are not enough drives available to achieve the desired distribution

of new system data sets, the IEBCOPY utility program can be used to distribute
the data sets after system generation. TIf SYS1.SVCLIB is changed, replaced,

or moved after system generation, the IEHIOSUP utility program must be executed.
If the MACLIB macro instruction was not used during system generation, the
IEBCOPY utility program can be used to copy SYS1.MACLIB from the generating
system to the new system.

The following pages contain examples of allocation on systems with three and
four direct-access devices. In all these examples, the five utility data sets
required for system generation are called SYS1.SYSUT1, SYS1.SYSUT2, SYS1.SYSUT3,
SYS1.SYsSuT4, and SYS1.0BIJMOD. SYS1.SYSUT1 and SYS1.SYSUT2 may reside on
magnetic tape.

Generating a New System onto One Volume Using Four 2311 Drives

Figure 7 shows the distribution of data sets using four 2311 disk storage
drives and six volumes. The generating system data sets reside on DLIBO1,
DLIB02, DLIB0O3, DLIBO4, and DLIB05. All the new operating system data sets
reside on TARGET. The scheduler, when required, requests the demounting and
mounting of the proper volumes.
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Figure 7. Example of Generation on Four Drives
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Generating a New TSO System on One Volume Using Four 2311 Drives

Figure 8 shows the distribution of data sets using four 2311 disk storage
A1l the new system data sets reside on TARGET.
The generating system data sets reside on DLIBO1, DLIBC2, DLIB03, DLIBO4,

drives and seven volunmes.

DLIB05, and DLIBO6.

and mounting of the proper volunes.

The scheduler, when required, requests the demounting

STAGE |
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NOTES: ):( INDICATES WHEN PACKS ARE CHANGED.
% THESE DRIVES SHOULD BE OFFLINE WHEN THE STAGE II JOB STREAM IS READ IN; THIS WILL ALLOW
FOR THE DEMOUNTING AND MOUNTING OF THE DISC PACKS.
Figure 8. Example of Generation on Four 2311 Drives
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Generating a New System On One Volume Using Two 2314 Drives

Figure 9 shows the distribution of data sets using two 2314 direct-access
drives. All new system data sets are located on TARGET.

data sets are located on DLIBO1 and DLIBO2.
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NOTES: )'( INDICATES WHEN PACKS ARE CHANGED

Figure 9.

Notes: SYSIN spooling should be on DLIBO2 and TARGET.
to DLIBO2 and TARGET, these packs must have the lowest available addresses.
The output data sets must be written directly to the printer using the direct

(See 0S Job Control Language Reference for a description

SYSOUT writer (DSO).
of DSO).

Stage I: Output must be punched cards and the utility data sets must be
temporarily allocated on DLIBO1 and DLIBO2.

estimates.)
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The generating systen

To force SYSIN spooling

(See Figure 14 for Stage I space



Stage II Assemblies: Stage II should be separated into two job streams. The
assemblies should be in the first job stream and the copies, link-edits, and
utilities should be in the second job stream. Allocate and catalog the utility
data sets before reading in the assembly job stream. (See Figure 14 for Stage
II space estimates.)

Stage II Link Edits, Copies, and System Utilities: Allocate the new system
data sets after replacing DLIB02 with TARGET. Read in the second job streanm.

Generating a New System on One Volume Using Three 2314 Drives

Figure 10 shows the distribution of data sets using three 2314 direct-access
drives. A1l nev system data sets are located on TARGET. The generating system
data sets are located on DLIBO1 and DLIBO2.

e 41 Cowews

DLIBOY ‘ DLIBO2 : TARGET

- INST4RTER sYSTEM SYS 1. GENLIB :
SYS1_macLI® SYS 1. MODGEN :

STAGE 1| SYST procLIB SYS 1. SAMPLIE. ]
SeseweLies w SYS 1_TS0GEN
MACLIB COPY : :Vs 1. TCAMMAC A8Ys 1 pns54n
NUCLEUS LINK EDIT - W CINSYs 1 gvsum
LINK_EDITS et
COPIES NG DUAD: ;
10SUP = ¥S 1. DCMDLIB
SER INSYS T onELP.

EREP
IEHLIST COMPONENT
L _L/BRARIES

SYS 1 0oJMOD
‘ :VS 1._SYSUT3

YS 1 sysuT4
i s 1 MoDGEN 2 ,

Figure 10. Example of Generation on Three 2314 Drives

Generating a New System on Two Volumes Using Four 2314 Drives

Figure 11 shows the distribution of data sets using four 2314 direct-access
drives. All new system data sets are located on TARGET1 and TARGET2. The
generating system data sets are located on DLIBO1 and DLIBO2.

DLIBOY
STARTER sysTEM

STAGE | SYSTPROCLE
AascuBLES SYS 1 FARMUIS
MACLIB COPY \ ‘ e

0!
NUCLEUS LINK EDIT
LINK EDITS

IEHLIST COMPONENT
LIBRARIES

Figure 11. Example of Gemneration on Four 2314 Drives
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Generating a New System on One Volume Using Two 3330 Drives

Figure 12 shows the distribution of data sets using two 3330 direct-access
drives. All new system data sets are located on TARGET. The generating systen
data sets are located on DLIBO1.

DLIBOY

l STaRTER SYSTEM I

STAGE |
STAGE 11
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SER

EREP ~3Ys \B ’
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v
S

COMPONENT
LIBRARIES

‘sYS 1. 0BJMOD ‘

Figure 12. Example of Generation on Two 3330 Drives

Input Deck For System Generation

The input deck required for Stage I of system generation consists of job control
language statements and system generation macro instructions. The sequence

of the deck and the job control language statements are shown in Figure 13.

This fiqure represents a four-drive system generation. For other generations,
only the underlined values need vary. (In Fiqure 13, the utility data sets

are allocated on 2311 volumes whose serial numbers are DLIBO1, DLIBO4, and
TARGET, and unit 182 if a 9-track magnetic tape is available.) It is
recommended that the values given to the UNIT keywords of the DD statements

be device types. (See Appendix A.) '

The first statement of the deck is an EXEC statement indicating that the
generation process immediately follows the catalog building step described
in the previous section. Alternatively, system generation can be defined as
an independent job.

The three DD statements named SYSUT1, SYSUT2, and SYSUT3 in Step 1 of the
example in Figure 13 are used to allocate space to the three utility data sets
regquired for Stage I of the system generation process. The five DD statements
SYSUT1, SYSUT2, SYSUT3, SYSUT4, and OBJIPDS shown in Step 2 are used to allocate
space to the five utility data sets required in Stage II of the systen
generation process.

These data sets are cataloged as SYSl.name in the generating system, where
the value of name cannot exceed eight alphameric characters, the first of which

must be alphabetic. These names (SYS1.name) must also be specified as the
value of the corresponding keywords (OBJPDS, UT1SDS, UT2SDS, UT3SDS and UTUSDS)
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in the GENERATE macro instruction. The data set defined by the OBJPDS DD state-

ment must be a partitioned data set. The other four data sets must be sequential
data sets, of which the two specified by the SYSUT3 and SYSUT4 DD statement must

reside on a direct-access volume,

//STEP1 EXEC PGM=ASMBLR -STAGE 1 INPUT DECK-

//SYSLIB DD
//SYSUT1 DD
4

//SYSUT2 DD
//

//SISUT3 DD
/7

//SYSPUNCH DD
//SYSPRINT DD
//SYSIN DD

.
-

DSNAME=SYS1.GENLIB,DISP=OLD
DSNAME=SYS1.UT1,VOLUME= (, RETAIN,SER=DLIBO4), X
UNIT=2311,SPACE= (TRK, (350,10)),DISP=(NEW, DELETE)
DSNAME=SYS1,UT2, VOLUME= (, RETAIN,SER=DLIBO 1), X
UNIT=2311,SPACE= (TRK, (240, 10)),DISP=(NEW,DELETE)
DSNAME=SYS1.UT3,VOLUME= (, RETAIN,SER=DLIBOY4), X
UNIT=23711,SPACE=(TRK, (400,10)) ,DISP=(NEW,DELETE)
UNIT=182,LABEL=(,NL)

SYSOUT=A

*

System Generation Macro Instructions

/*

//STEP2 EXEC PGHM=IEHPROGM -ALLOCATE WORK FILES FOR STAGE 2-

//SYSUT1 DD DSNAME=SYS1.UT1,VOLUME=(, RETAIN,SER=DLIBOY) X

// DISP=(,CATLG),UNIT=2311,SPACE=(TRK, (50, 10))

//SYSUT2 DD DSNAME=SYS1.UT2,VOLUME=(,RETAIN,SER=TARGET), X

// DISP=(,CATLG) ,UNIT=2311,SPACE=(TRK, (50, 10))

//SYSUT3 DD DSNAME=SYS1.UT3,VOLUME=(,RETAIN,SER=(DLIBO1), X
DISP=(,CATLG) ,UNIT=2311, SPACE=(TRK, (150,10))

//SYSUT4 DD DSNAME=SYS1.UT4,VOLUME=(,RETAIN,SER= (DLIBO1), X

// DISP=(,CATLG) ,UNIT=2311,SPACE=(TRK, (5,10))

//0BJPDS DD DSNAME=SYS1.0BJMOD,VOLUME= (,RETAIN,SER=DLIBO1), X

7/

DISP=(,CATLG) ,UNIT=2311, SPACE=(TRK, (60,10,12))

//SYSPRINT DD DUMMY
//SYSIN DD DUMMY :
// START RDR,182 (Optional statement -- see text)

Note: Underlined values represent variables. A1l other values must be coded
as shown. The continuation characters are in column 72.

Figure 13. Input Deck Organization for System Generation

Figure 14 shows the values that may be used for the SPACE keyword in the utility
data set's DD statements according to the type of direct-access device on which
'they may reside. The values shown in the table are for a minimum systenm
configuration. To determine if there is enough space available in the direct-
access volume, list its volume table of contents (VTOC) before Stage I using

the TIEHLIST utility program.

If magnetic tape drives are available, the data sets specified by the SYSUT1
and SYSUT2 DD statements can be assigned to 9-track magnetic tape. If only
one utility data set is to reside on magnetic tape, the one specified by the
SYSUT1 DD statement should be chosen. If the data sets defined by the SYSUT1
or SYSUT2 DD statements reside on unlabeled magnetic tape, LABEL=(,NL) must
be specified in the corresponding DD statement, and NL must be specified in
the UT1SDS or UT2SDS keyword of the GENERATE macro instruction.
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DD Statement

Device
Type SYSuUT1 SYSUT2 SYSUT3 SYSUTu4 OBJPDS
Stage I
2311 350,10 240,10 400,10
2301 65,2 45,2 80,2
2303 260,10 180,10 300,10
2305 150,5 100,5 160,5
2314 240,5 160,5 2890,5
33390 150,5 100,5 160,5
Stage II
2311 50, 10 50,10 150,10 5,10 60,10,12
2301 10,2 10,2 30,2 1,5 15,2,12
2303 35,10 35,10 120,10 3,5 '60,5,12
2305 20,5 20,5 70,5 2,5 30,5,12
2314 50,5 50,5 100,5 3,5 45,5,12
3330 20,5 20,5 70,5 2,5 30,5,12

Figure 14, Space Allocation (in Tracks) for Utility Data Sets

The DD statement named SYSPUNCH defines the data set that is to contain the

job stream produced during Stage I of system generation. If any error messages
(see Appendix D) occur during system generation, the job stream is not produced.
After a successful completion of Stage I, the job stream produced becomes the
input to Stage II. (The Stage I output should be saved after system generation
for maintenance purposes.)

If the device defined by the SYSPUNCH DD statement is a card punch, the operator
is required to place the cards in an input device and to issue a START RDR
command for that device. However, operator intervention can be eliminated

by making the output (SYSPUNCH) of Stage I become the input to Stage II. If

the value given to UNIT in the SYSPUNCH DD statement is the unit address of

a magnetic tape drive, this can be accomplished by inserting a // START RDR,XxXxX
statement after the /* card of the input deck (See Figure 13). 1In this
statement, xxx is the unit address given to UNIT in the SYSPUNCH DD statement.

If there were any errors during Stage I, an end-of~file condition will be
detected and the reader will be closed.

Notice that 7-track tapes can be used for SYSPUNCH. DEN=0 and TRTCH=C are
the defaults for the system; these should be specified in the DCB parameter

of the DD statement. The "Operatlng Considerations" section indicates some
of the conditions that require operator intervention, and shows sample console
listings from system generation processes.

Note: The input deck described is the input to Stage I of the system generation
process. During Stage I, a job stream that serves as the input for Stage II

is produced. After a satisfactory completion of Stage I, the beginning of

Stage II is a logical restart point. If any errors that require restarting
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from the beginning of Stage I are made, the data sets specified by the OBJPDS,
SYSUT1, SYSUT2, and SYSUT3 DD statements may have to be scratched and uncataloged
before restarting. For more information, refer to the "Restart Procedures"
section.

Including IEBUPDAT in the New System

IBM supplies two system utility programs that can be used to update sequential
or partitioned data sets: IEBUPDAT and IEBUPDTE. Only IEBUPDTE is incorporated
in SYS1.LINKLIB of the new operating system as a result of the system generation
process. Because only IEBUPDAT can handle alphabetic characters in the high-
order position of the sequence field and flagged output, it may be necessary

to include this utility program in your new systen.

To include IEBUPDAT in the new system, execute a separate job that will link-
edit IEBUPDAT from SYS1.0T506 into SYS1.LINKLIB of the new operating systen
as soon as system generation is complete. At this time, SYS1.0T506 must still
be mounted and cataloged. You must allocate additional space for this data
set when SYS1.LINKLIB is initialized for the new system. (See the section

on "Initializing System Data Sets.”)

Figqure 15 shows the required coding. You must provide the data for two of
the parameters in the SYSLMOD DD statement: the volume name and unit type
for SYS1.LINKLIB of the new operating systen.

//LKED JoB OO,IEBUPDAT,MSGLEVEL=1

//STEPA EXEC PGM=IEWL,PARM='REUS,LIST,LET,XREF,DC,NCAL"

//SYSuUT1 DD UNIT=SYSDA,SPACE=(TRK, (10,10))

//SYSLMOD DD DSNAME=SYS1.LINKLIB, VOLUME=SER=LNKVOL,UNIT=2311, X
7/ DISP=0LD

//UT506 DD DSNAME=SYS1.0T506 ,DISP=0LD

//SYSPRINT DD  SYSOUT=A
//SYSLIN DD  *
INCLUDE UT506 (IEBUPDAT)
NAME IEBUPDAT (R)

Vs

Note: Underlined values represent variables., All other values must be coded
as shown. The continuation character is in colunn 72.

Figure 15. Input Deck for Including IEBUPDAT in the New Systen

Adding User-written Functions

The system generation process provides facilities for adding your own functions
to the new SYS1.NUCLEUS, SYS1.SVCLIB, and SYS1.LINKLIB. These user-written
functions must be load modules residing in a cataloged partitioned data set

in the generating system; that is, each function must be compiled, link-editeqd,
and placed in a cataloged partitioned data set before system generation. (Each
load module must be a member of the data set.) The name of the partitioned

data set must be of the form SYS1l.name. The name cannot exceed eight alphameric
characters, the first of which must be alphabetic. The name of the partitioned
data set and of the members that contain your functions are specified with
system generation macro instructions.

The RESMODS macro instruction specifies load modules, such as types 1 and 2

SVC routines, to be added to SYS1.NUCLEUS during the first link-edit step in
Stage II.
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The LINKLIB macro instruction specifies load modules, such as accounting
routines, to be added to SYS1.LINKLIB during an IEBCOPY step in Stage II.
These load modules become members of SYS1.LINKLIB.

The SVCLIB macro instruction specifies load modules, such as types 3 and U4
SVC routines and nonstandard label routines, to be added to SYS1.SVCLIB during
an IEBCOPY step in Stage II. These load modules become members of SYS1.SVCLIB.

If sVCs are added to SYS1.NUCLEUS or SYS1.SVCLIB, the SVCTABLE macro instruction
must also be used. This macro instruction adds to the SVC table an entry that
specifies the characteristics of each SVC added.

The RESMODS, LINKLIB, SVCLIB, and SVCTABLE macro instructions are described
in the "System Generation Macro Instructions" section.  Accounting routines,
SVCs, and nonstandard label routines are described in 0S MVT Guide and 0OS MFT
Guide.

In the example shown in Figure 16, a user-written function is added to the

new operating system. In this example, a CSECT is to be added to SYS1.NUCLEUS.
This CSECT consists of a series of constants that describe the nucleus to be
generated. During the first step, the CSECT is assembled and placed in a
temporary data set (DSNAME=&LOADSET). The CSECT is link-edited during the
second step and the resulting module becomes member ID of the SYS1.USER data
set., SYS1.USER is a partitioned data set residing on volume 333333; it is
cataloged in the generating system. During system generation, the CSECT will
be included in the nucleus by the following macro instruction:

RESNMODS PDS=SYS1.USER, MEMBERS=ID

For a more detailed description of the control statements required by the
assembler and the linkage editor, refer to 0S Assembler (F) Programmer's Guide.

//USER JOB MSGLEVEL=1

//STEP1 EXEC PGM=ASMBLR,PARM='NODECK,LOAD,LIST,NOTEST,NOXREF,NORENT'
//SYSLIB DD DSNAME=SYS1.MACLIB,DISP=0LD

//SYSUT1 DD UNIT=SYSSQ,SPACE= (1700, (400,50))

//SYSUT2 DD UNIT=SYSSQ,SPACE=(1700, (400,50))

//SYSUT3 DD UNIT=(SYSSQ,SEP=(SYSUT1,SYSUT2,SYSLIB)), X
// SPACE= {1700, (400, 50))

//SYSPRINT DD SYSOUT=A

//SYSGO DD DSNAME=§LOADSET, UNIT=SYSSQ,SPACE= (80, (200,50)), X
7/ DISP=(MOD,PASS)

//SYSIN DD *

ID CSECT

DC C'XXXXXXXXXX-NUCLEUS ID CSECT-XXXXXXXXXX?'
DC C'OPERATING SYSTEM GENERATED--5/20/67"
DC C'OWNER--DEPT. D58!
DC C'SUPPORTS~~-MFT-ALL ACCESS METHODS!
DC C'NUCLEUS--01'
DC C'XXXXXXXXXX-END ID CSECT-XXXXXXXXXX'
END
/%
//STEP2 EXEC PGM=IEWL, PARM= (XREF,LIST, NCAL)
//SYSLIN DD DSNAME=¢LOADSET,DISP=(OLD,DELETE)

//SYSLMOD DD DSNAME=SYS1.USER(ID),ONIT=2311,DISP=(,CATLG), X
// VOLUME= (, RETAIN, SER=333333), X
// SPACE= (1024, (50,20,5))

//SYSUT1 DD UNIT=(SYSDA,SEP=(SYSLIN,SYSLMOD)), ' X
// SPACE= (1024, (50,20,5))

//SYSPRINT DD SYSOUT=A

/%

/7

Figure 16. Preparing a User-Written Load Module
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Considerations for MFT or MVT (Including M65MP) Generating Systems

The following items must be considered for an MFT or MVT (including M65MP)
denerating system:

1. A system generation needs about 2500 tracks on 2311s for Stage II output
data sets (SYSPRINT). The required space may be on more than one volume.
The type and number of volumes that can be used must be specified with
the SYOUTDV keyword of the GENERATE macro instruction. All output data
sets must stay mounted throughout Stage II. For MFT or MVT generating
systems of Release 19 or later, the direct system output (DSO) procedure
can be used to place the output directly on the printer or a magnetic tape.

2. It is recommended that all volumes used specifically for system generation
be private. This can be accomplished by using the PRESRES volume
characteristics list of SYS1.PARMLIB of the generating system. (For
information about the PRESRES list, see 0S MFT Guide and OS MVT Guide.)

3. The SYS1.SYSJOBQE of the MFT or MVT (including M65MP) generating systen
should be large enough for system generation. An average-sized systen
generation needs about 300 tracks on a 2311.

4. The SYS1.SYSJOBQE of the MFT or MVT (including M65MP) generating system
must have about 960 176-byte records allocated for the initiator.

5. A JOB statement providing the job priority and region size should be
included in the input deck and JOBSTMT=SUPPLIED should be specified in
the GENERATE macro instruction.

6. For creation of an operating system, the partition or region size required
for Stage I depends on the global pack used. The suggested sizes are:

° 54K if SGGBLPAK is used. This pack is the one usually used in the
starter operating systen.

° 56K 1f SGPAK248 is used. This pack is used if more than 96 but not
more than 248 devices are defined.

° 58K if SGPAK768 is used. This pack is used if more than 248 but not
more than 768 devices are defined.

° 85K if SGPAK768 and 3330 direct-access devices are used.

The requirements for Stage II vary according to the types of components in
the generating systen.

Note: For more information about the global packs, refer to Appendix B of
this publication.

System Generation Using an Existing Operating System

Your Operating System can be used as a generation system if it meets certain
requirements. The data set requirements can be found in the "Data Sets" section
and MFT and MVT considerations in the section, "Considerations for MFT or MVT
(including M65MP) Generating Systems." When you use your own operating system
you can:

. Perform the system generation as the only job

° Perform the system generation as just one of several jobs in the job stream
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When you use the first method, you can perform some modifications on your
operating system while it is being used as a generating system. When you use
the second method, you can execute the system generation as just another job
in the job stream. You cannot use the second method, however, to perform
modifications on your operating system while it is being used as a generating
systen.

Notes:

When using an existing operating system prior to Release 21, the following
procedures must be followed for Stage II to ensure that the release 21 level
of linkage editor, IEHIOSUP, and IFCDIPOO are used to generate the new systenm.

° The volume containing SYS1.LINKLIB in the starter operating system must
be mounted during Stage II.

. Supply your own job card for Stage II.

. Supply a JOBLIB card. The JOBLIB card points to SYS1.LINKLIB in the Release
21 starter operating systen. ‘

U Use JOBSTMT=SUPPLIED in the GENERATE macro.

The job card and the JOBLIB card must immediately precede the GENERATE macro
as shown below.

REPRO
//JOBCARD JOB (ACCT123,Dept) , PROGRAMMER,MSGLEVEL=(1,0)
' REPRO
//JOBLIB DD DSN=SYS1.LINKLIB,VOL=SER=DLIBO1, UNIT=xXxX, X

DISP=SHR
GENERPATE JOBSTMT=SUPPLIED

where: '
xxxXx is the unit on which the starter operating system resides, such as a 2314,

o Copy the module named IGG019C8 from SYS1.SVCLIB in the starter operating
system to SYS1SVCLIB in the generating systen.

SYSTEM GENERATION AS THE ONLY JOB (METHOD 1)

The preparatory steps for this method are:

. Catalog the required data sets.

° Plan for SYS1PROCLIB for the new operating systemn.

. Allocate and catalog the data sets for the new operating systenm.
° Allocate and catalog the utility data sets.

° Obtain the catalog utility program (CTLG2311, CTLG2314, or CTLG3330) and
‘the uncatalog utility program (UNCT2311, UNCT2314, or UNCT3330).

These preparatory steps are described in the following sections.

Cataloging Data Sets

lCataloging SYS1.GENLIB, SYS1.MODGEN, SYS1.MODGEN2, SYS1.TSOGEN, and the
component libraries: You must catalog SYS1.GENLIB, SYS1.MODGEN, SYS1.MODGEN2,
SYS1.TSOGEN, and each required component library in your operating systen
catalog. Figure 76 contains the 1list of component library names in the starter
operating system package.
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Although you can catalog SYS1.GENLIB, SYS1.MODGEN, SYS1.MODGEN2, SYS1.TSOGEN,
and selected component libraries by using the IEHPROGM utility program, an
easier method is to use one of three utility programs -- CTLG2311, CTLG2314,

or CTLG3330 -- and catalog all the data sets. The utility program selected
depends on whether the starter operating system package being used for the
generation is for the 2311, 2314, or the 3330. Then when the system generation
process is finished, you can use either the UNCT2311, UNCT2314, or the UNCT3330
utility program to eliminate all the catalog entries that are no longer needed
in the generating system.

Because each catalog entry must contain the address of the appropriate starter
operating system volume, you must list the catalog of the starter system using
the IEHLIST utility program. The control statements for IEHLIST that will
list the catalog of the 2311 starter operating system are shown in Figure 17.
If you use the 2314 or 3330 starter operating system, change the UNIT keyword
parameter in the DD statement to UNIT=2314 or UNIT=3330 and the VOL keyword
parameter in the LISTCTLG statement to VOL=2314=DLIBO1, or VOL=3330=DLIBO1.

//LISTCTLG JOB ACCT, PROGRAMMER,MSGLEVEL=1

//STEPA EXEC PGM=IEHLIST
//SYSPRINT DD SYSOUT=A
//SYSRS DD UNIT=2311,DISP=(OLD,KEEP) ,VOLUME=SER=DLIBO 1
//SYSIN DD *
LISTCTLG VOL=2311=DLIBO1
/*

Figure 17. 1Input Deck to List the Starter Operating System Catalog

Obtaining and Cataloging SYS1.MACLIB, SYS1.PARMLIB, SYS1.COBLIB, SYS1.FORTLIB,
SYS1.PLILIB, SYS1.SORTLIB, SYS1.TSOMAC, SYS1.TCAMMAC, SYS1.DUADS, SYS1.DHELP,
and SYS1.DCMDLIB: You must have a SYS1.PARMLIB in your new or modified systen.
If you want the PARMLIB from your operating system, then no special action

is necessary. If you want the PARMLIB from the starter operating system, you
must first uncatalog the PARMLIB in your system catalog and then catalog the
PARMLIB from the starter operating system.

SYS1.PARMLIB contains the RAM system parameter list (see "Required and Optional
Data Sets for Generating Systems"). If the 3330 or 2305 is being used when
generating a new operating system with an existing system, access methods
IGG019C0, IGGO19C4, IGGO19EK, IGGO19FN, and IGGO19FP must be added to the RAM
list. This can be done by using PARMLIB from the starter operating systen

as described above. After the above access method modules have been added

to the RAM list, use the IPL procedure, step 16, "3330 Package ~Tape
Distribution.™

You must also have cataloged in your operating system a SYS1.MACLIB,

SYS1.TSOMAC, and SYS1.TCAMMAC that are of the same release level as SYS1.GENLIB,

SYS1.MODGEN, SYS1.MODGEN2, SYS1.TSOGEN, and the component libraries being used
for the generation. If you want SYS1.COBLIB (for COBOL E), SYS1.PLI1LIB,
SYS1.SORTLIB, SYS1.HELP, SYS1.UADS, and/or SYS1.CHMDLIB in the new or modified
system, you must also catalog them in your operating system; they must also

be of the same release level as SYS1.GENLIB, SYS1.MODGEN, and the component
libraries being used.

If your operating system has SYS1.MACLIB, SYS1.COBLIB (for COBOL E),
SYS1.PL1LIB, and/or SYS1.SORTLIB of a release level other than the level of
the starter operating system volumes being used, then you must uncatalog those
data sets before the substitute library or libraries are cataloged.

If you want SYS1.FORTLIB in the new or modified system, it is not necessary

to locate a FORTLIB of a particular release level. If your operating system
has a FORTLIB, no action is necessary. If your system does not have a FORTLIB
and you want one in the new or modified system, define it as a null data set
and catalog it in your operating system catalog.
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Note 1: If your operating system does not have the required MACLIB or any
of the other data sets that are needed (COBLIB, PLI1LIB, or SORTLIB), obtain
them from any system that is the correct release level. Use the IEHPROGM
utility program to catalog them in your operating system.

Note 2: TIf there are not enough drives available in your machine configuration
to hold all the generating system data sets, the new system data sets, and

the various additional data sets required, then determine if there is any space
available on any of your system volumes. If there is enough space to hold

one or more of the data sets, then use the IEBCOPY utility program to copy

the data sets onto the volume or volumes. If this is not possible, then you
will have to demount and mount volumes during the system generation process.
(For examples of data set allocation, see Figures 7 through 11 in this section.)

Planning for SYS1.PROCLIB

If you want the SYS1.PROCLIB from the starter operating system, you must copy
it into the new system after the system generation process is complete. If
you specify the system generation macro instruction PROCLIB, the SYS1.PROCLIB
from your operating system will be included in the new or modified systenm,
not the one from the starter operating systenmn.

Allocating and Cataloging the Data Sets for the New System

You must prepare the appropriate DD and CATLG statements for all the systenm
data sets for the new or modified system that require them. Use the IEHPROGHM
utility program to allocate and catalog the data sets. (See the examples
provided in "Input Deck for Initialization"™ and in "Location of System Data
Sets" in this section.)

The names for these system data sets must have the qualifier SYS1 preceding
their simple names. You can specify INDEX=SYS1 in the GENERATE macro
instruction, but because this form is the default option, you don't have to
code it.

Allocating and Cataloging the Utility Data Sets

You must allocate space for and catalog five utility data sets in your operating
system by means of JCL statements in your system generation input deck.
(Detailed information about specifying these data sets is found in "Input Deck
for System Generation" in this section.)

Four of these data sets must be sequential data sets and are used by the
assembler, the linkage editor, and the utility programs during system
generation. The fifth data set must be a partitioned data set and is used
for the storage of object modules assembled during system generation. Two
of the sequential data sets and the partitioned data set must reside on a
direct-access volune.

SYSTEM GENERATION AS ONE JOB IN THE JOB STREAM (METHOD 2)

This method of generating a system is used when you include the systen
generation job with other jobs in the job stream. The system generation program
is executed in a nmultiprogramming system, permitting you to have more than

one system generation job in the same job stream. The preparatory steps for
this method are:
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A,

° Catalog the required data sets.

° Rename SYS1.MACLIB, SYS1.PARMLIB, and SYS1.PROCLIB in the starter operating
system and catalog them by the new names. Also rename SYS1.COBLIB,
SYS1.FORTLIB, SYS1.PL1LIB, and/or SYS1.SORTLIB and catalog them by the
new names if you want them in the new system. Catalog SYS1.DHELP,
SYS1.DUADS, and SYS1.DCMDLIB if you want them; you do not have to rename
them.

. Name selected data sets in the new or modified operating system with the
qualifier used in the INDEX keyword parameter of the GENERATE macro
instruction.

. Obtain the catalog utility program (CTLG2311, CTLG2314, or CTLG3330) and
the uncatalog utility program (UNCT2311, UNCT2314 or UNCT3330).

. Allocate and catalog the data sets for the new system.
. Allocate and catalog the utility data sets.

. Restore the data set names in the starter operating system catalog.

Note 1: When the system generation job is just one job in the job streanm,

none of the system data sets in your operating system have to be uncataloged
for that particular system generation job. In addition, the data set
SYS1.PROCLIB in the starter operating system can be included in the new system
during the system generation process. You cannot use this method, however,

if you are modifying your own operating systen.

Note 2: When you have more than one system generation in the same job streanm,
be sure to:

° Specify a different qualifier in the INDEX keyword parameter for each
GENERATE macro instruction.

° Specify five utility data sets for each generation in the job streanm.

Specify a unigue name for each utility data set, because there cannot be
any duplicate data set names in the job strean.

Cataloging the Required Data Sets

Cataloging SYS1.GENLIB, SYS1.MODGEN, SYS1.MODGEN2, SYS1.TSOGEN, and the
Component Libraries: You must catalog SYS1.GENLIB, SYS1.MODGEN, SYS1.TSOGEN,
and the component libraries required for a particular system generation in
your operating system catalog.

Although you can catalog SYS1.GENLIB, SYS1.MODGEN, SYS1.MODGEN2, SYS1.TSOGEN,
and selected component libraries by usinoc the IEHPROGM utility program, an
easier method is to use one of three utility programs -- CTLG2311, CTLG2314,

or CTLG3330 -- and catalog all the data sets. The utility program selected
depends on whether the starter operating system package being used for the
generation is for the 2311, 2314 or the 3330. Then when the system generation
process is finished, you can use either the UNCT2311, UNCT2314, or the UNCT3330
utility program to eliminate all the catalog entries that are no longer needed
in the generating systen.

In addition to cataloging the data sets mentioned above, the utility progranms
perform another required function -- they rename (CTLG2311, CTLG2314, CTLG3330)
and restore (UNCT2311, UNCT2314, or UNCT3330) the names of seven data sets

in the starter operating system catalog. (See the next topic.) The method
for obtaining these utility programs is described later.
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Renaming SYS1.MACLIB, SYS1.PARMLIB, SYS1.PROCLIB, SYS1.FORTLIB, SYS1.PL1LIB,
SYS1.COBLIB, and/or SYS1.SORTLIB: VYou must rename the system data sets
(SYS1.MACLIB, SYS1.PARMLIB, and SYS1.PROCLIB) in the starter operating systen
and catalog them in the generating system catalog as SYS1.DMACLIB,
SYS1.DPARMLIB, and SYS1.DPROCLIB for the duration of the system generation
process.

If you want SYS1.COBLIB, SYS1.FORTLIB, SYS1.PL1LIB, and/or SYS1.SORTLIB in
the new operating system, then you must rename these data sets in the starter
operating system and catalog them in the generating system catalog as
SYS1.DCOBLIB, SYS1.DFORTLIB, SYS1.DPL1LIB, and/or SYS1.DSORTLIB.

The easiest method is to use either the CTLG2311, CTLG2314, or the CTLG3330
utility program to rename all seven data sets and do the cataloging described
in the preceding topic before beginning the system generation process. Then
when the system generation process is finished you can restore all seven names
using either the UNCT2311, UNCT2314, or the UNCT3330 utility program. The
method for obtaining these utility programs is described in the next section.

SYS1.FORTLIB With User-written Modules: If the SYS1.FORTLIB in your operating
system contains your own modules that you want in the new operating systenm,
then you must place them in SYS1.DFORTLIB. Use the IEBCOPY utility progranm

to transfer the contents of the entire data set or to transfer just your own
modules. This copying can be done after either one of the utilities, CTLG2311,
CTLG2314, or CTLG3330, has been run.

MACLIB, PARMLIB, and PROCLIB in the Starter Operating System: The SYS1.MACLIB,
SYS1.PARMLIB, and SYS1.PROCLIB in the starter operating system are the ones
that are incorporated into the new operating system. If you want your MACLIB,
PARMLIB, and/or PROCLIB in the new operating system, use the IEBCOPY utility
program to include them in the new system after system generation is over.

Obtaining the Catalog and Uncatalog Utility Programs

All six utility programs to catalog and uncatalog are in the starter operating
system package as members of SYS1.SAMPLIB. They are in card format and you
can punch them out by using the IEBPTPCH utility program.

Figure 18 shows the control statements required to punch the utility programs
for the 2311 starter operating system package from SYS1.SAMPLIB. The underlined
value must agree with the device type of a punch unit in your installation

and, therefore, may be different from the value shown. If you want the utility
programs for the 2314 or 3330 starter operating system package, just substitute
2314 or 3330 wherever 2311 appears in Figure 18.

//PUNCH JOB MSGLEVEL=1
/7 EXEC PGM=TEBPTPCH
//SISUT1 DD DSNAME=SYS1.SAMPLIB,DISP=(0OLD,KEEP), X
// UNIT=2311,VOLUME=SER=DLIBO3
//SYSUT2 DD UNIT=2540-2
//SYSPRINT DD SYSoUT=a
//SYSIN DD *
PUNCH TYPORG=PO, MAXNAME=2
MEMBER NAME=CTLG2311
MEMBER NAME=UNCT2311
/¥

Figqure 18. TInput Deck for Punching the Catalog and Uncatalog Utility
Programs
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Allocating and Cataloging the Data Sets for the New System

You must prepare the appropriate DD and CATLG statements for all the systenm
data sets that require them. Use the IEHPROGM utility program to allocate
and catalog the data sets. (See the examples provided in "Input Deck for
Initialization" and in "Location of System Data Sets" in this section.)

If any of the following seventeen data sets are selected for the new systen,
you must define them in DD statements with the user-supplied qualifier that
has been specified in the INDEX keyword parameter of the GENERATE macro
instruction: ALGLIB, CMDLIB, COBLIB, DCMLIB, FORTLIB, HELP, IMAGELIB, LINKLIB,
MACLIB, NUCLEUS, PARMLIB, PL1LIB, PROCLIB, SORTLIB, SVCLIB, TELCMLIB, UADS.

All other data sets you select are defined with SYS1 as the qualifier. For
example, if INDEX=TEMP is specified, then the procedure library (PROCLIB) is
defined in the DD statement as DSNAME=TEMP.PROCLIB, but the system job queue
(SYSJOBQE) would be specified as DSNAME=SYS1.SYSJOBQE.

The use of your qualifier permits a data set to have a temporary, but unique,
identification for the duration of the system generation process. At the end
of the system generation process, the qualifier you supply is replaced by SYS1
by the system generation program.

You write all the catalog statements in the usual way -- using SYS1 as the
qualifier for each entry in the catalog. (The qualifier you supply is only
used in the DD statements -- never in the CATLG statements.) When the systenm
generation process has been completed, the catalog and the system data sets
for the new system are ready to be used.

Figure 19 contains an example of an input deck for allocating and cataloging
the system data sets for a new system that will be located on one volune.

A user-supplied qualifier of 'X' has been assumed. The INDEX keyword parameter
in the GENERATE macro instruction will be coded as INDEX=X.

//ALLOC JOB ACCNT,PROGRAMMER,MSGLEVEL=1 -ONE VOLUME-

//STEP EXEC PGM=IEHPROGM

//SYSPRINT DD SYSOUT=A

//J0BQE DD DSNAME=SYS1.SYSJOBQE,VOLUME= (,RETAIN,SER=111111), X
UNIT=2311,DISP=(,KEEP), SPACE= (TRK, (250) ,,CONTIG)

//SVCLIB DD DSNAME=X.SVCLIB,VOLUME= (,RETAIN,SER=111111), X

/7 UNIT=2311,DISP=(,KEEP) ,SPACE= (TRK, (175,, 100)), X

7/ LABEL=EXPDT=98365, DCB= (DSORG=POU, RECFN=U,BLKSIZE=1024)

//LINKLIB DD DSNAME=X.LINKLIB,VOLUME=(,RETAIN,SER=111111), X

// UNIT=2311,DISP=(,KEEP), SPACE= (TRK, (890,50,100)), X

7/ LABEL=EXPDT=98365, DCB= (RECFM=U,BLKSIZE=3625)

//CATALOG DD DSNAME=SYSCTLG,VOLUME= (, RETAIN,SER=111111), X

7/ UNIT=2311,DISP=(,KEEP) ,SPACE=(TRK, (3,10)), X

// LABEL=EXPDT=98365

//PROCLIB DD DSNAME=X.PROCLIB,VOLUME=(,RETAIN,SER=111111), X

// UNIT=2311,DISP=(,KEEP) ,SPACE= (TRK, (35,5,7)), X

7/ LABEL=EXPDT=98365, DCB= (RECFM=FB, BLKSIZE=3360)

//PARMLIB DD DSNAME=X.PARMLIB,VOLUME=(,RETAIN,SER=111111), X

7/ UNIT=2311,DISP=(,KEEP), SPACE=(TRK, (3,,1)), X

V4 LABEL=EXPDT=98365, DCB= (RECFM=F, BLKSI ZE=80)

//IMAGELIB DD DSNAME=X.IMAGELIB,VOLUME=(,RETAIN,SER=111111), X

// UNIT=2311,DISP=(,KEEP) ,SPACE= (TRK, (3,,2)), X

// LABEL=EXPDT=98365, DCB= (RECFM=U, BLKSIZE=1024)

Figure 19 (Part 1 of 2). 1Input Deck for Allocating and Cataloging System Data Sets

With a User-sSupplied Qualifier of 'X*
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//FORTLIB DD DSNAME=X.FORTLIB,VOLUME=(,RETAIN,SER=111111), X
/7 UNIT=2311,DISP=(,KEEP),SPACE= (TRK, (45,5,30)), X
7/ LABEL=EXPDT=98365, DCB= (RECFM=U,BLKSIZE=3625)

//SORTLIB DD DSNAME=X.SORTLIB,VOLUME= (,RETAIN,SER=111111), X
/7 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>