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Preface

The System Modification Program (SMP) is a service aid that
is used to install system modifications (SYSMODs) on an
0S/VS1 or O0Ss/VS2 MVs operating system and associated
distribution libraries.

This publication describes how to use SMP to install or
remove system modifications, how to create and initialize
SMP data sets, and how to correct and prevent installation
errors. It also includes descriptions of the different
types of system modifications, descriptions of SMP
processing, and examples of system modifications.

This publication 1is intended for 1IBM personnel who create
system modifications and system programmers who install and
create system modifications. The reader should be
experienced in using or maintaining VS operating systems.

Each page of SMP output includes an indicator denoting the
SMP level being executed. The indicator is in the form
KX .yy where:

%% is the release level of SMP, increased by 1 for each
subsequent release.

yy is the PTF level within the release level, increased
by 1 for each SMP PTF released that applies to the =xx
SMP level.

This publication corresponds to level 04.10.
Note that this publication does not obsolete the 0S/VS

System Modification Program (SMP) System Programmer's Guide,
GT28-0673-4 for SMP Release 3 users.

The publication contains ten c¢hapters, three appendices and
a glossary as follouws: :

Chapter 1: Introduction - provides an overview of SMP.

Chapter 2: System Modifications - provides an explanation of
the types of system modifications supported by
SMP. The information provided in this chapter is
necessary to use and understand the SMP
modification c¢ontrol statements described in
Chapter 8.

Chapter 3: SMP Processing - provides a detailed explanation
of the processing that takes place during

RECEIVE, REJECT, APPLY, RESTORE, ACCEPT, JCLIN
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Chapter 4:

Chapter 5:

Chapter 6:

Chaptexr 7:

Chaptexr 8:

Chapter 9:

Chapter 10:

Appendix A:

Appendix B:

Appendix C:

Glossary:

and UCLIN processing.

SMP Installation and  Use - provides the
information necessary to install and execute
SMP. Examples of commonly used SMP procedures
are included.

SMP Diagnostic Techniques - helps the zreaderxr to
prevent, recognize, and <recover from exror
conditions that might occur during SMP
processing.

SMP Reports - explains the zreports that might be
produced during SMP processing.

SMP Contzxol Statements - provides  detailed
descriptions of the SMP control statements, in
alphabetic oxrder by control statement.

SMP Modification Control Statements - provides
detailed descriptions of the modification control
statements, in alphabetic oxder by modification
control statement.

SMP Data Sets -~ describes the data sets used by
SMP.

SMP Messages - lists the SMP messages, in
alphanumeric order.

Rules for Coding SMP Statements - provides xrules
for coding SMP control statements and
modification control statements.

Syntax Notation Conventions - provides the syntax
notation conventions used to define SMP control
statements and modification control statements.

PTF Compatibility Feature - describes a feature
that enables SMP to process PTFs that are defined
using syntax and rules on the modification
control statements supported by previous versions
of SMP.

provides definitions of SMP texrms and
abbreviations.

iv 0S/7VS System Modification Program (SMP)



Associated Publications

The
SMP:

0S/VS System Modification Program (SMP) Logic, SY28-0685

following publications might be required when you use

[

N
0S/VsS Linkag;\%ditor and Loader, GC26-3813

0S/7VS and DOS/VS Assembler Language, GC33-4010
0S/VS MVS Utilities, GC26-3902

0S/VS1 Utilities, GC26-3901

0S/VS1 JCL Reference, GC24-5099

0S/VS2 MVS JCL, GC28-0692

0S/VS1 Service Aids, GC28-0665

0S/VS2 System Programming Library: Service Aids,
GC28-0674

0S/VS1 Data Management Serxvices Guide, GC26-3874

0S/VsS2 System Programming Library= Data Management,
GC26-3830

05S/VS2 DADSM Logic, SY26-3858
0S/VS1 DADSM Logic, SY26-3837

0S/7VS2 MVS Data Management Sexrvices Guide, GC26-3875

During the installation of SMP, the following publications

can

provide needed data:

0S/VS1 System Genexration, GC26-3791

0S/7VS2 System Programming Library: System Generation
Reference, GC26-3792
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. 0S/VS2 System Programming Library: Initialization and
Tuning Guide, GC28-0681

. 0S/7VS2 MVS Release 3.8 Guide, GC28-0707
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Summary of Amendments

Summary of Amendments for GC28-0673-5

This document describes an enhanced System Modification
Program (SMP). It allows IBM developers and usexrs to better
control the function and sexvice level of their system. . It
also provides enhanced planning functions and automatic
maintenance facilities.

Incompatibilities

. The SU process as supported by the INSTALL macro and
Release 3 of SMP is not supported by this enhancement.

. SMP control information applicable to Release 3 of SMP
requires modification to be applicable to Release 4.

Support of Function Installation

. SMP zrecognizes when a function is being installed.
Facilities are provided for the support of a hierarchy
of function.

. SMP provides facilities for +the management of function.
Specifically, SMP allows the element content of a
function package to c¢change and parts or all of the
function to be replaced in a system.

. The service level of the system is maintained whenever a
function is installed. SMP ensures that the service
level of othexr functions and of the installed function
is at the proper level.

® A facility is provided that allows SMP to ensurxe that,
upon function installation, the system is automatically -
brought up to the correct service level with respect to
the functions installed.
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. SMP allows the installation of a function even 1if the
function had been previously installed, and ensures that
the proper service level is maintained.

User Processes

. You are allowed to receive Ffunction and service for that
function without zrequiring the application of the
function and service to his systemnm. This provides an

enhanced pre-sysgen bplanning capability that does not
interfere with the ability to service existing systems.

. The user is able +to do dry runs of APPLY and ACCEPT
processing and thereby determine the effects of applying
and accepting new service or Ffunction.

o SMP allous function and service to be received
regardless of the state of the control data set (CDS).
For installations with moxe than one vexrsion of an
operating systemn, this allows one RECEIVE operxation to
be valid for all system versions.

. SMP allows a user to specify a permanent parameter list
in the SMP data sets to override some default
operations.

. SMP controls the preparation of the user distribution

libraries by the use of RECEIVE and ACCEPT NOAPPLY.

. A facility is provided that allows the user to have SMP
merge a usexr modification into a source module or
macro.

. The JCLIN information, which includes the description of
load module target system structure, is automatically
maintained by SMP. You have the ability to package JCL
input data inline with the associated modification.

Service Installation

. SMP Release 4 only supports a system modification
(SYSMOD) construction that uses FMID operands.

. SMP allouws the user to receive all potentially
applicable serxrvice into the PTS. SMP then automatically
groups together related sexvice whenever the environment
of the target system or distribution libraries changes.
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. SMP allows multiple modifications to an element during
APPLY processing. This allows you to apply as many
modifications as desired to0o a single element without

accepting any modifications into your distribution
libraries.
. SMP allows multiple replacements and updates to elements

to be processed concurrently during APPLY and ACCEPT
processing.

. SMP distinguishes between APAR fisxes, PTFs, user
modifications, and function modifications.

. SMP provides facilities to merge souxce updates to the
same source module and macro updates to the same macro
at APPLY/ACCEPT time. -

Miscellaneous

. The name of a modification may be any seven charactexr
alphanumeric string, the first character of which should
be alphabetic. SMP is insensitive to the content of the
system modification name, but the alphabetic fixst
character is required by some system utilities wused by

SMP.

. Each element has associated with it a function
modification identifier (FMID). . This identifier
represents the function package to which this element
belongs. Future modifications to an element must

specify a relationship to the function using the FMID
modification identifier.

. A new Keyword (VERSION) is provided to allow a system
modification package to indicate superiority to other
functions. '

Reliability, Availabilityv and Serviceability (RAS)

SMP has a positive impact on system RAS because it automates
the function and service installation process and thereby
improves youxr ability to Keep your system at the highest

IBM-provided service 1level. This has the potential of
reducing reported system failures and thereby improving the
sexviceability of IBM products. This improvement comes from

two factors:
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. First, by integrating function and service installation
.with the SMP process, SMP removes user dependency on the
INSTALL macro and its level.

. Secondly, SMP Release 4 pexrmits a significantly improved
sexrvice strategy for both the user and IBM. Release 4
provides for the staging of any function and its service
into the SMP PTF Temporary Store Data Set (SMPPTS). SMP
allows any valid c¢ombination of modifications to be
taken from this data set and applied to the target
system libraries and accepted into the distribution
libraries (DLIBs).

These two functions allow the usexr to maintain in the PTS an
accumulation of all potentially applicable IBM function and
service. The user may then, either periodically oxr because
of a system failure, APPLY all or selected applicable
sexrvice to the system libraries.

The user 1s also able to plan function installation and

ensure that all applicable sexrvice to the function is being
accunulated on the PTS in preparation for application.

Data Sets

New data sets have been added to SMP. The following are the
ddnames used by SMP:

d SMPACR®

. SMPCRQ

. SMPLIST

. SMPRPT

. SMPSCDS

. SMPTLIB

. SMPWRK 1

. SMPUWRK2
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. SMPWRK3 SYSUTYH
. SMPWRKY SMPADDIN
. SMPWRKS SMPPUNCH

Data sets have been deleted from SMP. The following are the
ddnames of the deleted data sets:
. SMPREPIN

. SMPUCS

SMP Control Statements

The following SMP control statements have been deleted:

. CONVERT - No conversion 1is required to SMP Release 4
data sets.

] PRINT -You <c¢an print elements wusing IEBPTPCH or a
comparable utility. ‘

. PUNCH -You can punch elements using IEBPTPCH or a
comparable utility.

. PTPCH -You can print or punch elements using IEBPTPCH or
a comparable utility. ’

. RTNCODE - You can set the PTS SYSTEM entry RC parameters
in place of RTNCODE.

The following SMP control statement has been added:

4 UNLOAD -CDS or ACDS data is punched in UCLIN format.

SMP Control Statement Kevwords
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The following new SMP control statement Keywords have been

added:

i ACCEPT - APARS, ASSEM, BYPASS, DIS, USERMODS, RETRY

1)

2)

3)

4)

5)

The APARS ands/or USERMODS Keyword must be specified
in order for ++APAR and/or ++USERMOD system
modifications to be accepted into the distribution
libraries.

The ASSEM keyuword 1is for SYSMODs that contain both
source and obhject text for the same modules; it is

used when the source text is to be assembled to

replace the object text.

BYPASS allows you to bypass termination conditions
resulting from SYSMOD processing.

DIS allows you to specify a mode for processing the
ACDS directory.

RETRY causes SMP to retry following dataset out of
space conditions.

. APPLY - ASSEM, BYPASS, DIS, NOJCLIN, RETRY

1B

2)

3)

4)

ASSEM and BYPASS are same as for ACCEPT above.

DIS allows you to specify a mode for processing the
CDS directory.

NOJUCLIN specifies that all or selected SYSMODs with
++JCLIN modification c¢ontrol statements are not to
have the JCLIN data processed.

RETRY causes SMP to retry follouwing dataset out of
space conditions.

4 JCLIN - DIS

DIS allows you to specify a mode for procescsing the CDS
directory.

®xii OS/VS System Modification Program (SMP)
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LIST - ACRQ, CRQ, PTS, SCDS

Support is included for new or redefined data sets. The
CDS 1is no longer the default for the LIST control
statement. Additional options are available on the LIST
control statement, including the XREF option which can

be specified when listing +the ACDS or CDS to produce
macro oY modu}e cross references ox SYSMOD histories.

RECEIVE - BYPASS

BYPASS allows you to bypass the function modification
identifier check during RECEIVE processing.

REJECT - PURGE

PURGE allows you to remove SYSMODS from the PTS which
have been accepted.

RESETRC

A new control statement that resets the return code
values previously returned by SMP functions.

RESTORE - BYPASS, DIS, RETRY

1) BYPASS specifies c¢hecking functions to be bypassed
in the processing of the SYSMODs.

2) DIS alléus you to specify a mode for processing the
CDS directory.

3) RETRY causes SMP +to retry following dataset out of
space conditions.

UCLIN - ACRQ, CRQ, DIS, SCDS
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1) ACRQ, CRQ and SCDS provide support for new SMP data
sets.

2) DIS allows you to specify a mode for processing the
CDS or ACDS directory.

3) The CDS is no longer the default data set. A data
set name must be specified.

. UCL Statements - SYSMOD

SYSMOD replaces the PTF kKeyword.

The following SMP control statement keywords have been
eliminated:

xxiii.0 0S/VS System Modification Program (SMP)
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b ACCEPT - ERROR, FORCE, LIB, NOLIB, NOREQ, REPLACE

1)

2)

3)

4)

5) .

6)

7)

The ERROR, FORCE, LIB, NOLIB, NOREQ and REPLACE
Keyuwords are no longer supported. Specification of
any of these keywords causes a syntax error.

SYSMODs with the ERROR status indicator set can be
processed by specifying their SYSMOD-IDs in the
SELECT oxr GROUP operand list.

The FORCE Keyword is replaced by the new Keyword,
BYPASS, which more accurately describes the

'resulting SMP action.

The LIB keyword 1is eliminated because users c¢an
update their own permanent libraries rathexr than the
distribution libraries by specifying +their oun data
sets on the DD statements that would normally
specify the distribution libraries.

NOLIB has been eliminated because the CDS SYSMOD
entries do not require that an ACCEPT indicator be
set. This support was for the user who maintained
two oY more target systenms with the same
distribution libraries used foxr RESTORE processing.

NOREQ is replaced by the BYPASS(REQ) option.

REPLACE is unnecessary because of support for user
modifications.

. APPLY - ERROR, FORCE, NOASM, NORE®, REPLACE

1)

2)

ERROR, FORCE, NOREQ, and REPLACE are +the same as
ACCEPT.

NOASM is unnecessary because assemblies are always
required for source module updates unless the module
is replaced in the same SYSMOD. Usage of the NOASM
keyword results in a syntax error.

. LIST - PDS
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The LIST PDS option is no longexr valid; the LIST PTS
option has been defined. The UCS is no longer used
and the MTS and STS data set member names c¢an bhe
listed wusing IEHLIST or a comparable utility
program.

RECEIVE - FORCE, NOMERGE, PRINT, PUNCH, PTPCH

1D

2)

3)

4)

The PRINT, PUNCH, PTPCH, FORCE and NOMERGE keywords
are no longer supported. Specification of any of
these keywords causes a syntax error.

The FORCE Keyuword has been replaced. A SYSMOD that
would not be received because of FMID validation
failure can be received by specifying BYPASS(FMID).

The NOMERGE keyword is no longer used. SYSMODs are
now stored as single entities instead of element
replacements and updates, and there is no need to
merge SYSMODs that have elements in common.

The PRINT, PUNCH and PTPCH Keyuwords are eliminated
because of PTS restructuring. Individual wupdates
and replacements within a SYSMOD arxe not stored as
separate members on the PTS. To print oxr punch the
SYSMODs in the PTS data set, wuse IEBPTPCH or any
comparable utility program.

REJECT - GROUP

The GROUP keywoxrd has been eliminated and
specification of this Lkeyuword causes a syntax
erxox.

RESTORE - ERROR, FORCE, NOREJECT, NORE®Q

1)

ERROR, FORCE and NOREQ are the same as in ACCEPT.
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2) A *fuhctibn _édui§alent to NOREQECT is available
through the setting of the REJECT indicator in the

PTS SYSTEM entry. If the REJECT indicator is off,
a successfully restored SYSMOD is not deleted from
the PTS.

e  UCLIN - UCS

The SMPUCS déta set is- no longexr used and specification
of the UCS Keyword causes a syntax error.

s UCL Statements - SRCUPD, UPDTE, ZAP

The SRCUPD, UPDTE, and ZAP keywords applied to the PTS
data set, which has been redefined.

The iéllquing SMP control statement keywords have assumed
new meanings:

. APPLY, ACCEPT - GROUP

¥ » !
The GROUP Kkeyword specifies one or more SYSMODS to be
placed® into the target  system libraries or the
distribution libraries. Any requisite and prerequisite
SYSMODs are automatically included in the processing,
including any <requisites and prerequisites of those
SYSMODs.

* RESTORE - GROUP
The GROUP :keiuord specifies one or more SYSMODs to be
removed from the target system libraries, including any

other SYSMODs not specified that reference any of the
specified SYSMODs as requisites or prerequisites.
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SMP Modification Control Statements

The following SMP modification control statements have been
added:

++APAR - identifies a temporary corrective fix

f ++FUNCTION - identifies new or replacement function

. ++IF - identifies conditional actions

. ++JCLIN - used to include JCL input data within a SYSMOD

. ++MACUPD - identifies a macro update and is
intexrchangable with ++UPDTE

. ++USERMOD - identifies a user modification to IBM
software

The SMP REPIN modification control statements are no longer
supported.

The following modification c¢ontrol statement has been
redefined:

. ++PTF - identifies only IBM supplied serxrvice.

SMP Modification Control Statement Keyuwords

The following new SMP modification control statement
kKeywords have been added:

o ++MAC - DELETE, DISTMOD, DISTSRC, RELFILE, RMID, VERSION
o ++MACUPD/++UPDTE - DISTMOD, DISTSRC, VERSION

. ++MOD - DELETE, LMOD, RELFILE, RMID, VERSION

. ++PTF - FILES

. ++SRC - DELETE, DISTMOD, RELFILE, RMID, VERSION}Z

. ¥+SRCUPD - DISTMOD, VERSION

e  ++VER - DELETE, FMID, VERSION

Summary of Amendments Xxvii
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Messages

The following message activity has occurred:

* Deleted: HMR200, HMR208, HMA209, HMA210, HMA211,
HMA215, HMA217, HMA220, HMA222, HMA223,
HMA232, HMA241, HMAR242, HMA243, HMA24Y,
HMA254, HMA260, HMA265, HMA270, HMA271,

HMA275, HMA280, HMA286, HMA289, HMA291,

HMA293 - HMA301, HMA307 - HMA318,

HMA320

* Added: HMA204, HMA261, HMA327, HMA338 - HMA343,

HMA345 - HMA370, HMA372 - HMA374, HMA376

HMA212,
HMA225,
HMAZ245,
HMA272,

- HMA323

- HMA398,

HMA#00 - HMR402, HMAuHO4 - HMAHO07, HMA408 - HMAL1S,

HMA418 - HMA432,HMA434 - HMAUHO

* Redefined: HMA201, HMA203, HMA206, HMAR207,
HMA219, HMAZ224, HMA226, HMR227,
HMA238, HMA239, HMAR240, HMA246,
HMA253, HMA256, HMA257, HMA259,
HMA268, HMA274, HMA276, HMA277,
HMA284, HMA302, HMA304, HMA319,
HMA355, HMA359, HMA406, HMA422,

EXEC Card Parameters

The following parameters <c¢an be specified

operand field of the EXEC JUCL card:

DATE=U or IPL or REPLY or yyddd

DATE specifies the date to be used forxr listings
fields in the created or updated PTS, CDS and

HMA2 14,
HMA231,
HMA247,
HMA262,
HMA281,
HMA324,

in the

HMA216,
HMA237,
HMA249,
HMAR263,
HMA283,
HMA 325,

PARM

and date
ACDS SYSMOD

entries. The default is 'U' or '"IPL', which means the date
is the Julian

maintained by the operating system. 'yyddd'
date.

ASM, COMPRESS, COPY, LKED, UPDTE and ZAP

specifiable. See "The UCL SYS Statement' in

specification of these program names.

The SIZE parameter is no longer supported.'

are no

longer

Chapter 7 for

The

SIZE

parameter for the linkage editor is now contained in the PTS
SYS LKEDPARM

SYSTEM entry and is specified by the UCL

statement.

The NODIS parameter is no longer supported.

storage for the APPLY, ACCEPT, RESTORE, JCLIN and

Directories in

UCLIN

functions ¢an be circumvented by specifying DIS(NO) on their
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SMP Modification Control Statements

The following SMP modification control statements have been

added:

. ++APAR - identifies a temporary corrective fix

. ++FUNCTION - identifies new or replacement function
K ++IF - identifies conditional actions

. ++JCLIN - used to include JCL input data within a SYSMOD

. ++MACUPD -~ - identifies a macro update
intexchangable with ++UPDTE

. ++USERMOD -~ identifies a user modification

software

and is

to IBM

The SMP REPIN modification control statements are no longer

supported.

The following modification c¢ontrol statement
redefined:

. ++PTF - identifies only IBM supplied service.

SMP Modification Control Statement Keywords

The following new SMP modification control
kKeywords have been added:

has been

statement

. ++MAC - DELETE, DISTMOD, DISTSRC, RELFILE, RMID, VERSION

. ++MACUPD/++UPDTE -~ DISTMOD, DISTSRC, VERSION
. ++MOD - DELETE, LMOD, RELFILE, RMID, VERSION

A ++PTF - FILES

. ++SRC - DELETE, DISTMOD, RELFILE, RMID, VERSION

. ++SRCUPD - DISTMOD, VERSION

. ++VER - DELETE, FMID, VERSION
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Messages

The following message activity has occurred:

e Deleted: HMA200, HMA208, HMA209, HMA210, HMAR211, HMA212,
HMA215, HMA217, HMA220, HMA222, HMA223, HMA225,
HMA232, HMA241, HMA242, HMA243, HMA244, HMA245,
HMA254, HMA260, HMAR265, HMA270, HMR271, HMA272,
HMA275, HMA280, HMA286, HMA289, HMA291,
HMA293 - HMA301, HMA307 - HMA318, HMA320 - HMA323

¢ Added: HMAZ204, HMA261, HMA327, HMA338 - HMA343,
HMA345 - HMA370, HMA372 - HMA374%, HMA376 - HMA398,
HMA400 =~ HMA402, HMA404 - HMAu4®6, HMALOS8 - HMAL15,
HMA418 = HMAu432

* Redefined: HMA201, HMA203, HMA206, HMAR207, HMA214, HMA216,
HMA219, HMA224, HMR226, HMA227, HMA231, HMA237,
HMA238, HMA239, HMA240, HMA246, HMA247, HMA249,
HMA253, HMA256, HMA257, HMA259, HMA262, HMA263,
HMA268, HMA274%, HMA276, HMA277, HMA281, HMA283,
HMAZ28Y4, HMA302, HMA304, HMA319, HMA324, HMA325

EXEC Card Parameters

The following parameters can be specified in the PARM
operand fielll of the EXEC JCL card:

DATE=U ox IPL or REPLY or yyddd

DATE specifie$s the date to be used for listings and date
fields in the created or updated PTS, CDS and ACDS SYSMOD
entries. The default is 'U' or 'IPL', which means the date
maintained by the operating system. 'vyyddd' is the Julian
date.

ASHM, COMPRESS, COPY, LKED, UPDTE and ZAP are no 1longer
specifiable. See 'The UCL SYS Statement' in Chapter 7 for
specification of these program names.

The SIZE parameter is no longer supported. The SIZE
parametexr for the linkage editor is now contained in the PTS
SYSTEM entry and is specified by the UCL SY¥YS LKEDPARM
statement.

The NODIS parameter is no longer supported. Directories in

storage for the APPLY, ACCEPT, RESTORE, JCLIN and UCLIN
functions c¢an be c¢ircumvented by specifying DIS(NO) on theix
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respective control statements.

Reorganization of the Publication

The publication has been reorganized; it now consists of ten
chapters, described in the preface, and includes more
examples and guidelines.

Summary of Amendments KX1X
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Chapter 1: Introduction

The System Modification Program (SMP) is a service aid that
provides the facility +to install IBM- ox user-supplied
system modifications into 0S/VS1 oxr 0S/VS2 MVS system
libraries and distribution libraries (DLIBs). SMP maintains
extensive <records of the c¢ontents and status of vyour
libraries. In addition, it can be used to back out system
modifications from your system libraries, if required.

Distribution Libraries

The distribution libraries are used to generate a new systen
control program (SCP). Some of the distribution libraries
supplied by IBM c¢ontain modules that are assembled ox link
edited during system generation (SYSGEN) into system data

sets. These modules might Dbe, for example, utility
programs, data management <routines, O0Y exrror recovery
routines. Some distribution libraries c¢ontain modules that

are copied during SYSGEN in their entirxety into system data
sets, such as macro definitions for system macros, system
parameter lists, or cataloged procedures. Some distribution
libraries contain macro definitions used during the Stage I
or Stage II assemblies in the system generation process.

Creating System Libraries

The system generation process uses the distxribution
libraries to create a system control program tailored to the
data processing and machine configuration requirements of an
installation. There are also analogous processes used to
generate system libraries for program products.

A complete SYSGEN is done when you are installing an SCP for
the first time or when you must modify an existing SCP. An
170 device generation (IOGEN) is done when c¢hanges need to
be made to the machine c¢onfiguration only, such as adding
I7/0 devices to an installation.

A SYSGEN is processed in two stages. In Stage I, the SYSGEN
macro instructions that you coded are assembled and expanded
to form a jobstream. In Stage II, the jobstream is used to
assemble, 1link edit, and copy selected modules from the
distribution libraries, and user-supplied components Zfrom
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user data sets, +to system data sets +to build a new SCP or
modify an existing SCP. These system data sets are referred
to by SMP as target system libraries, and the level of the
system created is referred to as a base level system.

IBM logically groups the modules, macros, and source modules
(referred to by SMP as elements) in the base level systen

into what arxe Kknown as functions, such as TS0 or VTAM. Each
function is considerxred to "own" the elements that comprise
it. Ounership of elements and the relationships between

elements are specified using the SMP modification control
statements, described in Chaptexs 2 and 8.

The Control Data Set

SMP maintains information about the elements that comprise
the system on a Control Data Set (CDS). SMP creates the CDS
with information about the modules, macros, and source

modules that comprise the new system. SMP also builds load
module, assembler, and distribution library entries on the
CDS to descrxribe the structure of the system. A description

of the processing required +to allocate and build the SMP
data sets is found in Chaptexr 4.

SMP maintains the following entries on the CDS:

. Assemblex (ASSEM) entries: SMP saves the assemblerx
statements generated by +the Stage I SYSGEN process.
This allows SMP to automatically reassemble the modules
affected by Stage II macro maintenance.

. Load module (LMOD) entries: SMP maintains an entry in
the CDS for load modules in the system. Each LMOD entry
contains information about the load module's linkage
editor attributes and control statements and the system
libraries in which the load module resides.

. Macro (MAC) entries: SMP maintains an entry in the CDS
for macros in the system. Each MAC entry contains
information about the macro's system library (if any),
the distribution library, and what Stage II assemblies
(see the Assembler entries) that the macro appears in.

° Module (MOD) entries: SMP maintains an entrxy in the CDS
for modules in the system. Each MOD entry c¢ontains
information about the module's distribution library and
which load modules contain this module.

2 05/7VS System Modification Program (SMP)
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. Distribution library (DLIB) entries: SMP maintains an
entry in the CDS for each DLIB that was copied in its
entirety to a SYSLIB at SYSGEN time.

. Source (SRC) entries: SMP maintains an entry in the CDS
for source modules in the systemn. Each entry contains
the source module name and information about the source
modules's system library (if any) and distribution
library.

. System modification (SYSMOD) entries: SMP maintains an
entry in the CDS for each SYSMOD installed on the
system. The entry is used to track the status of that
SYSMOD and to maintain a historical record of the
modifications made. The entry is also used by SMP when
checking whether it can fulfill required prerequisites
that are specified in other system modifications.

. SYSTEM entry: The SYSTEM entry is created by the user
using the UCL SYS statement described in Chapter 7. SMP
uses this entry to verify that a valid CDS is being used
and to determine some SMP processing options.

The 'LIST Control Statement' in Chapter 7 contains examples

of the CDS entries. Information about the creation and use
of these entries is found in 'JCLIN Processing' in Chapter
3.

The Alternate Control Data Set

In addition to the CDS, SMP wuses the Alternate Control Data
Set (ACDS) to describe the elements and system modifications
contained in the distribution libraries. The entries in the
ACDS are similar to the CDS entries, except that the ACDS
does not have LMOD, DLIB, or ASSEM entries.

SMP Processing

Once the base level system has been generated, SMP 1s used
to install subsequent system modifications to elements on
the systenm libraries ozx distribution libraries. By
installing the system modification on the distribution
libraries, future system generations performed using these
distribution libraries produce system libraries that reflect
the modified elements. A system modification installed in
the distribution libraries is considered +to be permanent by
SMP; SMP cannot be used to remove it.
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A éonCeptual overview of SYSGEN processing,
and SMP processing is shown in Figure 1.
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Figure 1. Processing Overview
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Types of System Modifications

SMP can process two classes of system modification (SYSMOD),
described in detail in Chapter 2:

. Sexrvice system modifications - IBM-supplied or locally
prepared modifications that update or replace existing
elements

. Function modifications - redefine ox introduce new

elements to the SCP or to a program product

System modifications are constructed using SMP modification

control statements, described in Chapter 8. These
statements identify the type of modification and the
elements to be added to, modified in, oxr deleted from the
system libraries and distribution libraries. In addition,

there are modification control statements that describe the
environment and conditions that must be met in ordexr for SMP
to install the modification.

The modification control statements and the modification
text (such as macro definition statements for a macro
replacement) that comprise one system modification are
referred to by SMP as a package.

Each system modification has an identifier, referred to by
SMP as the SYSHMOD-ID. SMP uses the SYSMOD—-ID to track that

status and history of the modifications made and to identify
dependencies on other system modifications.

System Modification Processing

The SMP control statements, specified by the user, are used
to tell SMP the type of processing to perform. The control
statements are described in Chaptexr 7. The principle
control statements are listed alphabetically as follous:

. ACCEPT - places SYSMODs into the distribution libraries
. APPLY - places SYSMODs into the target system libraries

. JCLIN - processes Stage I output from SYSGEN (or similar
job step JCL) to create or update the CDS
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. RECEIVE - starts processing of a SYSMOD by performing
syntax and validity checking and saves the SYSMOD on the
PTF Temporary Store Data Set (PTS)

. REJECT - deletes SYSMODs frxrom the PTS

. RESTORE - removes a modification from the target system
libraries

. UCLIN - updates SMP data sets

To install a system modification, SMP performs a number of
functions, depending upon the type of update and the options
requested on the control statements and the modification
control statements. The processing that takes place in SMP
is described in detail in Chapter 3.

A simplification of the flow of system modification
processing is shown in Figure 2.
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SMP Data Sets

SMP requires a number of data sets. The +total numbex
required 1is determined by the control statements being
executed. The data sets are described in Chaptexr 9; theirx
use during SMP processing is described in Chapter 3.

Executing SMP

SMP executes as a job running under the operating system.
To initiate SMP processing, you <¢ode a J0B and an EXEC
statement, and DD statements for the data sets that are
required by the SMP control statements that you wish +to
process. Detailed information about executing SMP is
contained in Chapter 4.

SMP Reports, Listings, and Messages

SMP produces reports and messages to indicate the status of
SYSMOD processing. The reports are described in Chapter 6.
The messages are contained in Chapter 10. In addition, the
SMP LIST control statement, described in Chaptexr 7, enables
you to 1list all of the entries or selected entries on the
SMP data sets.
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Chapter 2: System Modifications

System modifications (SYSMODs) are the input data to SMP;
they define the additions, replacements, and updates to
modules, macros, and source modules, referred to by SMP as
elements, in the operating systen and associated
distribution libraries. This chapter explains the
differences bhetween the various types of SYSMODs and
highlights +the use of the information provided within a
SYSMOD.

Characteristics of IBM Operating Systems

An operating system distributed by IBM typically consists of
a .set of distribution libraries <c¢ontaining macros and
modules that are used to create your tailored version of the
operating system, referred to by SMP as the target system.
You decide what your target system should include by the
process of system generation (SYSGEN).  After you have done
your SYSGEN, you invoke SMP to analyze the Stage I output
job stream in order to create entries on the CDS to define
load modules (LMOD entries), assembler modules (ASSEM
entries), object modules (MOD entries), macros (MAC
entries), and distribution libraries (DLIB entries). This
is referred to as the base level of your target system.

Having done the above, you have a target system, a set of
distribution libraries and some SMP data sets. Any
subsequent changes to your target system and distribution
libraries should be done via SMP.

Program Products

Program products are genexrally installed separately from the
generation of a target system. Some program products are
independent of the operating system with respect to release
level ox type of operating system. For instance, a release
of a program product may be applicable to both 0S/VS1 and
05/VS2 systems. Other program products have dependencies
upon the contents of your target system and may require
different 1levels of functional capability in your +target
system. For instance, a program product may need product X,
release level 1, on an 0S/7VS1 system and product X, release
level 2, on an 0S/VS2 systen.
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SMP provides the capability to install a program product
directly to a target system. Dependencies on c¢ontent and
release levels of both the base level target system and
other program products are specified by the developers of
the system modification package for the program product.
Although there may be a requirement for yvou to execute some
programs and procedures outside the scope of SMP, the most
significant portion of the tasks necessary to install the
program product are done by SMP.

Types of System Modifications

Four types of system modifications are defined for SMP. The
reason for the differentiation is to ensure that the
processing of the SYSMODs updates the target system and
distribution libraries correctly with <respect to functional
and serxrvice levels. The types of SYSMODs are differentiated
by the header modification control statement. Following the
header name is an operand which is the name of the SYSMOD.
This name is referred to as the SYSMOD-ID.

The first type of SYSMOD 1is wused to package base level
system components and program products. This type of SYSMOD
has a header modification c¢ontrol statement identified as
++FUNCTION. A function SYSMOD initially defines elements of
the base system and program products. Subsequent function
SYSMODs, referred to as selectable units (SUs) or features,
may redefine elements of the base level system or program
products.

The second type of SYSMOD is wused to package permanent

changes to elements of IBM software components. This type
of SYSMOD has a headexr modification control statement
identified as ++PTF. A PTF generxrally is used to sexvice

elements, although new elements may be defined in a PTF.
PTFs are usually automatically distributed to usexrs of IBM
operating systems and program products.

The third type of SYSMOD is used to package temporary
corrective changes to elements of IBM software components.
This type of SYSMOD has a header modification c¢ontrol
statement identified as ++APAR. An APAR is usually not
automatically distributed to users of IBM software and in
many instances it is the user's responsibility to create the
APAR SYSMOD input prior to executing the RECEIVE function of
SMP.

The fourth type of SYSMOD is wused for usexr modifications to
IBM softuazre. This type of SYSMOD has a headexr modification
control statement identified as ++USERMOD. You create a
user modification to change or xeplace elements of IBM
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software. It can also be used to define elements that you
have created to interface with IBM softuare.

Function SYSMODs

Function ©SYSMODs are used to identify system c¢omponents,
program products, and features of both. The two basic types
of function SYSMODs are called base level Zfunction SYSMODs
and dependent level function SYSMODs, also refexrred to as a
feature level function SYSMOD.

The characteristic that differentiates base level <from
dependent level function SYSMODs is the presence of the FMID
kKeyword on the ++VER modification c¢ontrol statements of

dependent level functions. FMID is +the abbreviation forx
function modification identifier and is used to specify
ounership and dependency. The absence of the FMID Keyuorxd

on base level function SYSMODs means there is no dependency
for those functions in terms of requiring a base upon which
the functions are built. The FMID Keywoxrd foxr a dependent
level function identifies the-SYSMOD-ID of a base level or
another dependent level function SYSMOD, whic¢h is an
absolute prerequisite; that is, the dependent level function
cannot exist in the operating system ox program product
environment without the presence of the function specified
in the FMID Kkeyuord.

Base level functions, when installed on the target systenm,
add new elements to the target system. When the element
entries (that is, the MAC, MOD, and SRC entries) are created
on- the CDS, +the SYSMOD-ID from the ++FUNCTION modification
control statement becomes the value of the FMID subentry for
those entries. This identifies the owning function for
those elements. ARll subseguent SYSMODs that replace orx
update those elements must specify +the SYSMOD-ID of the
owning SYSMOD as an operand of either the FMID ox VERSION
Keyword on the ++VER modification control statement ox the
VERSION Keyvword on the associated element modification
control statement. The VERSION keyuword is discussed underx
that topic latexr in this chapter. The RMID (replacement
modification identifiexr) subentry in the element entries are
also set to the SYSMOD-ID from the ++FUNCTION modification
control statement. This identifies the SYSMOD that 1last
replaced the element.

Dependent level functions, when installed on the target
system, add new elements to or replace existing elements in
the base level function or dependent level functions.  The
element entry for each applied element in a dependent level
SYSMOD has the SYSMOD-ID from the ++FUNCTION modification
control statement placed in the FMID subentry. This
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indicates a change in ownership for those elements that were
part of existing base level or dependent level functions.
The SYSMOD-ID is also placed in the RMID subentry. For any
element entries that existed before the dependent level
function was applied, any UMID (update ‘modification
identifier) subentries are deleted from the element entries.
These subentries identified SYSMODs previously applied that
updated, rather than replaced, the element.

The FMID, RMID, and UMID subentries in the element entries
are used by SMP to determine whether an element modification
within a SYSMOD should be applied to the target systenm.
RMID and UMID checking and updating are described in greater
detail undexr 'ARPPLY Processing' in Chaptexr 3. '

When function SYSMODs are applied, a SYSMOD entry is created

on the CDS. This entry contains information extracted from
the applicable ++VER modification c¢ontrol statement and
subentries for each element <c¢ontained in the SYSMOD. In

addition, an FMID subentry is also . present in the SYSMOD
entry. For dependent level functions, the value of the FMID
subentry is set to the value in the FMID keyword  from the
++VER modification c¢ontrol statement. - For base level
functions, the FMID subentry value is set +to the SYSMOD—ID
in the header modification control statement.

When function SYSMODs are accepted into the distribution
libraries, the same updating of element and SYSMOD entries
occurs on the ACDS as was done on the CDS during application
to the target system. :

PTF SYSMODs

PTF SYSMODs are generally created to service system
components, program products, and their features. However,
a PTF may introduce new elements for a function. Every PTF
must contain an FMID keyword in its ++VER modification
control statements. This identifies the owning  function
SYSMOD of the elements included in the PTF. . :

When a PTF is applied to the target system, SMP processes
the applicable elements within a PTF and updates or. replaces

those elements in the target systen. When an element is
updated, SMP adds a UMID subentry containing the SYSMOD-ID
of the ++PTF modification control statement @ to the
associated element entrxy on the CDS. When an element is

replaced, SMP replaces the RMID subentry value in the
associated element entxy with the SYSMOD-ID from +the ++PTF
modification control statement and deletes all UMID
subentries from the entry. ‘
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As with function SYSMODs, PTFs that are accepted into the
distribution libraries will zxresult in the same wupdating of
ACDS entries as occurred fox the ¢€DS entries during
application to the target systenm.

APAR SYSMODs

APAR SYSMODs are -generally created +to serxrvice system
components as a temporary corrective fix. The same type of
processing oc¢ccurs as for a PTF except during ACCEPT

processing. To accept an APAR SYSMOD into the distrxibution
libraries, you must specify the APARS RKeyword on the ACCEPT
control statement. This extra action on your part protects
you from inadvertently wupdating a set of distribution
libraries +that vyou may wish to Keep free of temporary
fixes. Usually, APAR SYSMODs will only update, rather than
replace, elements.

USERMOD SYSMODs

USERMOD SYSMODs are created by vyou, the user, to either
modify or zreplace IBM elements oxr your own applications.
The same processing occurs as for a PTF except during ACCEPT

processing. To accept a USERMOD SYSMOD into the
distribution libraries, you must specify the USERMODS
kKeyword on the ACCEPT control statement. This extra action

on your part protects you from inadvertently placing your
modifications in a set of distribution libraries that should
contain only IBM elements.

The ++VER Modificatibn Control Statement

The ++VER modification c¢ontrol statement is used to ensure
that the SYSMOD being processed belongs on your system and
the distribution libraries. It also identifies SYSMODs
required in oxdexr for this SYSMOD to be applied to vyoux
target system and accepted into the distribution libraries.
The SYSMODs and APARs that are superseded by the SYSMOD are
also specified.

Each keyword in the ++VER modification control statement is

described briefly in +the following topics. More detail on
the processing of these Keywords is in Chapter 3.
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The DELETE Keyword

The DELETE Keyword specifies one or more ZFfunction SYSMODs
and their elements that are to be deleted from the target
system when the SYSMOD is applied and from the distribution

libraries when the SYSMOD is accepted. You can only specify
this kKeyword in a function SYSMOD. There are two primary
purposes for this Keyuwozrd. First, a function SYSMOD c¢can
replace previous releases or versions of the same function.
Second, a function can have a mutually exclusive
relationship with another <function. In this case, both

function SYSMODs may specify the other as operands of the
DELETE Kkeyword.

The documentation that accompanies function SYSMODs should
include information about any function SYSMODs that it
deletes. This information should help you to detexrmine if
you must selectively APPLY and ACCEPT the SYSMOD and help
you identify SYSMODs that will be deleted and may have to be
reapplied and reaccepted.

The FMID Keyword

The FMID keyword has been described in the above sections.

The NPRE Keyword

The NPRE keyword specifies one or more function SYSMODs that
must not be present if the SYSMOD is to be applied to the
target system or accepted into the distribution libraries.

You <c¢an only specify NPRE in function SYSMODs. NPRE
(negative prerequisite) is generally used with mutually
exclusive functions. In prior releases of SMP, the NPRE
keyword could appear in a PTF SYSMOD. This is no longer

true for PTFs that are processed by this release of SMP
However, PTF SYSMODs can be constructed that are processable
by both this release of SMP and the previous release of SMP.
This is described underx "Combined Packaging for
Compatibility' later in this chapter.
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The PRE Keyword

The PRE Keyuword specifies one or more SYSMODs +that must be
applied to the target system prior to or concurrent with the
SYSMOD and must be accepted into the distribution libraries

priorxr to or concurrent with the SYSMOD. PRE means
prerequisite and is used to determine ‘the order of
processing. As a zrule, you should not specify the PRE
operand in base level function SYSMODs. The RE® keyuword,
described in 'The REQ® Keyuwoxrd,' should be specified
instead.

The REQ Keyword

The REQ Reyword specifies one or more SYSMODs that must be
applied to the target system prior to or concurrent with the
SYSMOD and must be accepted into the distribution libraries
prior to or concurrent with the SYSMOD. REQ (requisite) is
generally used when the SYSMODs, specified as operands, do
not have a processing order relationship.

The SUP Keyword

The SUP kKeyword specifies one or more SYSMODs that are
superseded by the SYSMOD and APARs that are fixed by the
SYSMOD. SMP does not verify that the superseded SYSMODs are
installed on your system; however, this does not cause any
processing problems bhecause a superseded SYSMOD does not
have to be processed before, concuxrrxent with, or after the
SYSMOD that supersedes 1it. A SYSMOD may or may not contain
all the elements modified in the SYSMODs that it
supersedes. However, when it does not, it specifies, as
operands of the REQ keyword, those SYSMODs that contain
modifications to the elements not present in the SYSMOD but
present in the superseded SYSMOD.

The VERSION Keyword

The VERSION Keywoxrd specifies one or more SYSMODs that
contain functionally inferior versions of some oxr all of the
elements present in the SYSMOD. The VERSION keyuword
identifies other function SYSMODs that are in the same
hieraxrchy as the base level function but are not in the same
hierarchical path as the SYSMOD. Figure 3 shows a
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functional hieraxchy. All the functions are in the same
hierarchy as function GXY1000. Howeverx, functions FXY1020
and FXY1030 are in different hierarchical paths. Therefore,
if these two functions have common elements, one must be
considexred supexrior to the otherx. If function FXY1030 is
superior to function FXY1020, you must specify function’
FXY1020 as an opexrand of the VERSION keyword in SYSMOD
FXY1030's ++VER modification contrxrol statement. For
example, the first two modification control statements for
function FXY1030 could be:

++FUNCTION(FXY1030).
++VER(Z038) FMID(GXY1000) VERSION(FXY1020,FXY1040).

Notice that the base 1level function (GXY1000) is not
specified in the VERSION keywoxrd operand 1list. This 1is
hecause FXY1030 is a dependent function of G6XY1000, which is
specified via the FMID Kevword, and any elements common to
both are assumed to be superior in the dependent function.
In the above example, FXY1040 is also specified as a VERSION
operand. This is necessary if the elements in FXY1030 arxe
superior to those in FXY1040. If this is not true, then
FXY1040 would not be specified as an opexand. It is
mandatoxry that the creators of function SYSMODs ensurxre that
the functional relationships be specified corxrrectly. For
instance, if the SYSMOD for FXY1050 does not specify FXY1040
in its VERSION keywoxrd operand list, and vice-versa, then if
both are applied to the target system, the correct versions
of the elements may not be present depending upon the orxder
of application. That is, if FXY1050 is superior to FXY1040
but does not specify FXY1040 in the VERSION Keyword operand
list and FXY1040 is already applied to the target system,
then when FXY1050 is applied, the elements common to both
functions will not be processed from FXY1050.

If, on the other hand, FXY1050 did specify FXY1040 in the
VERSION operand list and was applied to your target systenm,
and subsequently FXY1040 was applied, the elements in common
would not be selected from FXY104O since it did not specify
FXY1050 in the VERSION operand list.
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Figure 3. Hierarchy of Function and Service

The VERSION Kkeyword is also used to transfer ouwunership of
elements to anothexr function. This is generally specified
in a PTF, as is referred +to by SMP as element vexsion
collapse. For example, if modules XYZABC and XYZDEF are
part of both functions FXY1020 and FXY1030, and it  1is
necessary to remove them from FXY1030, the following PTF
could be constructed: :

++PTF(UZ12345).

++VER(Z038) FMID(FXY1020) VERSION(FXY1030).
++MOD(XYZABC) DISTLIB(DLIBO1).
++MOD(XYZDEF) DISTLIB(DLIBO1).
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If both FXY1020 and FXY1030 are applied to your target
system, when this PTF is applied, SMP will change the FMID
subentries in both MOD entries to FXY1020.

The + +IF Modification Control Statement

The ++IF modification contrxol statement specifies one ox
more SYSMODs that must be applied to the target system and
accepted into the distribution libraries when a particular

function SYSMOD is installed. This is referred to as a
conditional action. The c¢ondition is the presence of a
function SYSMOD, specified by the FMID keyword. The action

is the zrequirement for other SYSMODs to be installed,
specified by the REQ keyuword.

The processing of the conditional action occurs under two
conditions, as follows:

. If the function SYSMOD specified in the FMID operand is
already applied or accepted when the SYSMOD with the
++IF modification c¢ontrol statement is applied ox
accepted

. If the SYSMOD c¢ontaining the ++IF modification control
statement is applied or accepted and the function SYSMOD
specified in the FMID operand is subsequently applied or
accepted.

For example:

++IF FMID(FXY1030) THEN REQ(UZ12346).

means that if function SYSMOD FXY1030 is applied, SYSMOD
UZ12346 must also be applied, or when function SYSMOD
FXY1030 is applied, then the SYSMOD UZ12346 must be applied
concurrently, if not already applied.

This statement prevents regression of the system components
when the environment changes. SMP saves the ++IF
modification control statements from each SYSMOD applied and
accepted so that functions not present at +the time the
SYSMOD was processed are brought up to the required service
level when they are subsequently applied and accepted.

Any number of ++IF modification control statements «can
appear in a SYSMOD. In the following example, which is
derived from Figure 3, the PTF modifies elements in the base
level function +that are also included in dependent level
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functions.

++PTF(UZ23456).

++VER(Z038) FMID(GXY1000).

++IF FMID(FXY1020) THEN REQ(UZ23457).
++IF FMID(FXY1030) THEN REQ(UZ23458).
++IF FMID(FXY1040) THEN REQ(UZ23459).
++IF FMID(FXY1050) THEN REQ(UZ23460).
++MOD(XYZABC) DISTLIB(DLIBO1).
++MOD(XYZDEF) DISTLIB(DLIBO1).
++MOD(XYZGHI) DISTLIB(DLIBO1).

Although they are not showun, each of the SYSMODs specified
as RE® Kkeyword operands would also have ++IF modification
contrxol statements that specify each other in accordance
with the superiority of the module versions. This set of
SYSMODs is c¢alled a requisite SYSMOD set. If all of the
function SYSMODs specified in the FMID Keyuwords are applied,
all the SYSMODs specified in the REQ keywoxrds must be
applied when UZ23456 is applied.

The + +JCLIN Modification Control Statement

The ++JCLIN modification control statement specifies that
JCL input data is included in the SYSMOD. JCLIN processing
is described in - Chapter 3. The JCL input data for the
SYSMOD will be processed when the SYSMOD is applied to youx
target system. By associating the JCL input data with the
SYSMOD, you are assured that the needed updates to the CDS
will be done at the proper point in the processing. 'APPLY
Processing' in Chapter 3 describes how the ++JCLIN
modification control statement is processed when the SYSMOD
is applied to your target system.

The methods of packaging the JCL input data are described
undex 'Packaging Techniques <for SYSMODs' later in this
chapter.

The ++MAC Modification Control Statement

The ++MAC modification control statement describes a macro
that is being added to, replaced in, or deleted from the
target system and the distribution libraries. Macros can be
used in the system generation process, contained in souxce
modules, orx intended for general |use. Some entities of the
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target system that are not macros are defined using the
++MAC modification control statement. Examples of these axe
members of the PARMLIB and HELP data sets.

The methods of packaging a macro are described underx
'Packaging Techniques for SYSMODs' later in this chapter.

The ASSEM Keyword

The ASSEM keyword specifies source modules that require
assembly due to a change to the macro. The source module
names are in the CDS as ASSEM or SRC entries and in the ACDS
as SRC entries. After +the macro is placed in the
appropriate target system library oxr the MTS data set during
APPLY processing, SMP assembles these source modules and
link edits the resultant object text into the required

target system load module libraries. '"APPLY Processing' in
Chaptexr 3 describes +this ©process in detail and 'RCCEPT
Processing' describes the differences for distrxibution

library updating.

The DELETE Keyword

The DELETE Kkeyword specifies the deletion of a macro from
the hierarchy of the owning function. DELETE is wused to
change ownership of the macro or to remove the macro from
the target system and distribution libraries.

When changing ownership of a macro, the SYSMOD that contains
the ++MAC modification control statement specifies, as
requisites, the SYSMODs that are to own versions of the
macro. In the following example, which is based on Figure
3, a macro named XYZMAC1 was a part of functions GXY1000,
FXY1020, and FXY1030; the version of the macro in FXY1030,
which is superior, is to be collapsed.
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++PTF(UZ12345).

++VER(Z038) FMID(GXY1000) VERSION(FXY1030).
++IF FMID(FXY1020) THEN REQ(UZ12346).

++IF FMID(FXY1030) THEN REQ(UZ12347).
++MAC(XYZMAC1) DISTLIB(XYZMACS).

++PTF(UZ12346).

++VER(Z038) FMID(FXY1020) VERSION(FXY1030).
++IF FMID(FXY1030) THEN REQ(UZ12347).
++MAC(XYZMAC1) DISTLIB(XYZMACS).

++PTF(UZ12347).
++VER(Z038) FMID(FXY1030) REQ(UZ12345).
++MAC(XYZMAC1) DELETE. :

Notice that the complete set of PTFs is related wusing the
++IF modification control statements c¢ontained in PTFs
UZ12345 and UZ12346 and the RER Keyword in the ++VER
modification c¢ontxrol statement <foxr PTF UZ12347. Since
function FXY1030 cannot be present without function GXY1000,
and function FXY1020 may or may not be present, the
relationship to PTF UZ12346 need not be specified in PTF
UzZ12347. The same situation is true foxr function FXY1020
Wwith respect to the other +two functions. However, if PTF
UZ12345 is never processed, there would be no bond between
UzZ12346 and UZ12347 without the ++IF modification control
statement in UZ12346 or a RE® keyword specifying UZ12345 in
the ++VER modification control statement foxr UZ12346. The
choice shown in this example is to use the ++IF modification
control statement in UZ12346 since UZ12345 does not have to
be processed if function FXY1020 is present.

When deleting a macro, the macro is completely deleted from
the target system and distribution libraries. It 1is
critical that you update or zreplace any source modules that
contain a deleted macro to remove any references to the
macro.

The DISTLIB Keyword

The DISTLIB keyword specifies the ddname of the distribution
library that contains the macro. You must supply a JCL DD
statement whose ddname is the same as the DISTLIB operand
when you accept the macro replacement into the distribution
library. The DD statement must define the data set to be
updated. If you are going to accept the macro into an
alternate distribution library, the DD statement must define
that librazry.
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If sexrvice SYSMODs arxe constructed that c¢change +the DISTLIB
of maczros, you should provide information regarding which
DISTLIB subentries SMP should change for each affected MAC
entry on the ACDS prior to ACCEPT processing. You should
provide a ++JCLIN modification control statement to change

DLIB entries during APPLY processing.

The DISTMOD Keyword

The DISTMOD keyword specifies the ddname of the distribution

library that will be updated during

l1ink editing +the modules produced from

ACCEPT processing by

assemblies of the

source modules specified in the ASSEM kéyuor@ operand list.
See 'APPLY Processing' and 'ACCEPT Processing' in Chapter 3
for a complete description of how this kKeyword is used. For

compatibility with previous releases
name for DISTMOD is DISTOBJ.

The DISTSRC Keyword

of SMP, an alternate

The DISTSRC kKeyword specifies the ddname of the distribution
library where the source modules specified in the ASSEM
keyword operand list zreside. See 'APPLY Processing' and
'"RCCEPT Processing' in Chapter 3 for a complete description

of how this Kkeyword is used. For <compatibility with
Previous releases of SMP, an alternate name for DISTSRC is
ASMLIB.

The MALIAS Keyword
The MALIAS Keyword specifies alias names of the macro. See

'"APPLY Processing' in Chapter 3 for a
of how this operand is used.

The RMID Keyword

complete description

The RMID Keyword specifies the SYSMOD-ID of the last PTF
that replaced the macro when that PTF is incorporated into a

service updated function SYSMOD.

See 'Service Updated

Function SYSMODs' in this chapter for a complete description

of this operand.
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The SSI Keyword

The SSI keyuword specifies SSI information to be placed in
the directory entry <for the macro in the target system
library when the SYSMOD is applied and the distributicen
library when the SYSMOD is accepted. See 'APPLY Processing'
in Chapter 3 for a complete description of how this operand
is used.

The SYSLIB KEYWORD

The SYSLIB keyuword specifies the ddname of the target system
libraxry containing the macro. You must supply a JCL DD
statement whose ddname is the same as the SYSLIB operand
when you apply the macro zreplacement to the target system
library. The DD statement must define the data set to be
updated on your target system.

The VERSION Keyword

The VERSION keyuword 1is wused in the same manner as the
VERSION keyword on the ++VER modification control statement.
When 1t is specified on a ++MAC modification c¢ontrol
statement, it overrides the VERSION keyword specified on the
++VER modification control statement.

The ++MOD Modification Control Statement

The ++MOD modification control statement describes a module
that is bheing added to, replaced in, or deleted from the
target system and the distribution libraries.

The methods of packaging a module are described in
‘Packaging Techniques for SYSMODs' later in this chapterx.
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The DALIAS and TALIAS Keywords

The DALIAS and TALIAS kevwords specify the alias names of
the module in the target system library and the distribution
library. If the module was c¢opied during system generation
to the target system library, the load module will have the
alias names specified when the SYSMOD is applied. If the
module is link edited with other modules to form a target
system load module, the alias names are ignored when the
SYSMOD is applied. When the SYSMOD is accepted, the alias
names are placed in the distribution library. See 'APPLY
Processing' in Chapter 3 for a complete description of how
these operands are processed.

The DELETE Keyword

The DELETE Keyword specifies the deletion of a module from
the hieraxrchy of the owning function. DELETE c¢hanges the
ownership of the module or removes the module from the
target system and distribution libraries.

When the SYSMOD is applied, if the module was 1link edited
with other modules to form a target system load module, the
module is not deleted from the load module because the CSECT
name may not match the name of the module and the module may
contain more than one CSECT. When a module is deleted, one
or more of the other modules in the load module will be
modified, either within the SYSMOD or by requisite SYSMODs,
so that the deleted module is not referenced or executed.

See "The DELETE Keyword' for the ++MAC modification control
statement for a complete description of the wuse of this
keyuword.

The DISTLIB Keyword

The DISTLIB Kkeyuword specifies the ddname of the distribution
library that contains the module. See 'The DISTLIB Keyword'
for the ++MAC modification control statement for a complete
description of the use of this keyword.

If service SYSMODs change the DISTLIB of modules,
information about which DISTLIB subentries should be changed
for each affected MOD entry on the ACDS prior to ACCEPT
processing should be provided with the SYSMOD. You can use
a ++JCLIN modification control statement to change entries
during APPLY processing.
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The LEPARM Keyword

The LEPARM KReyuword specifies the parametexrs to be passed by
SMP to the linkage editor program when the module is link
edited during APPLY and ACCEPT processing.

The RMID Keyword

The RMID Keyuword specifies the SYSMOD-ID of the 1last PTF
that replaced the module when that PTF is incorporated into
a service updated function SYSMOD. See 'Sexvice Updated
Function SYSMODs' later in this chapter for a complete
description of this operand.

The VERSION Keyword

The VERSION keyuword is wused 'in the same mannexr as the
VERSION kKeyword on the ++VER modification control statement.
When it is specified on a ++MOD modification control
statement, it overrides the VERSION Keyword specified on the
++VER modification control statement.

The ++SRC Modification Co_ntrol Statement

The ++SRC modification control statement describes a sourxce
module that is being added to, replaced in, or deleted from
the target system and the distribution libraries.

The methods of packaging a source module are described under
'Packaging Techniques for SYSMODs' latexr in . this chapter.

The DELETE Keyword

The DELETE keyword specifies the deletion of a source module
frxrom the hierxarchy of the owning function. DELETE changes
the ownership of the source module or the removes the source
module from the target system and distribution libraries.
See 'The DELETE Keyword' for the ++MAC modification control
statement for a complete description of use. -
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The DISTLIB Keyword

The DISTLIB Keyword specifies the ddname of the distribution
library containing the source module. You must supply a JCL
DD statement whose ddname is the same as the DISTLIB operand
when you accept the source module replacement into the
distribution library. The DD statement must define the data
set to be updated. If you are going to accept the source
module into an alternate distribution library, the DD
statement must define that library.

If sexrvice SYSMODs change the DISTLIB of source modules,
information about which DISTLIB subentries SMP should change
for each affected SRC entry on the ACDS prioxr to ACCEPT
processing should be provided with the SYSMOD. You must
provide a ++JCLIN modification control statement +to change
entries during APPLY processing.

The DISTMOD Keyword

The DISTMOD keyword specifies the ddname of the distribution
library that 1i1s to be updated during ACCEPT processing by
link editing the module produced from assembling the source

module. See 'APPLY Processing’' and ACCEPT Processing' in
Chapter 3 for a complete description of how this keyword is
used. For compatibility with previous releases of SMP, an

alternate name for DISTMOD is DISTOBJ.

The RMID Keyword

The RMID KkKeyword specifies the SYSMOD-ID of the last PTF
that zreplaced the source module when that PTF is
incorporated into a serxrvice updated function SYSMOD. See
'Service Updated Function SYSMODs' in this chapter for a
complete description of this operand.

The SSI Keyword

The SSI Keyuord specifies the SSI information that SMP is to
place in the directoxry entry for the module in the target
system library when the SYSMOD is applied and the
distribution library when the SYSMOD is accepted. See
'APPLY Processing' in Chapter 3 for a complete description
of how this operand is used.
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The SYSLIB Keyword

The SYSLIB kReyword specifies the ddname of the target system
library that contains the source module. You must supply a
JCL DD statement whose ddname is the same as the SYSLIB
operand when you apply the source replacement into the
target system library. The DD statement must define the
data set to be updated on your target system.

The VERSION Keyword

The VERSION keyword is wused in the same mannexr as the
VERSION Keyword on the ++VER modification control statement.
When it is specified on a ++SRC modification control
statement, it overrides the VERSION keyword specified on the
++VER modification control statement.

The ++MACUPD Modification Control Statement

The ++MACUPD modification control statement describes a
macro that is being updated in the target system and the
distribution 1libraries. For compatibility with previous
releases of SMP, ++UPDTE is an alternate name for ++MACUPD.
This modification control statement is not allowed in a
function SYSMOD. The operands are similar to the ++MAC
modification control statement operands and are described
under that topic.

Macro update text consists of only those lines of text that
have been changed, added, or deleted from +the base version
or the last replacement. Most IBM PTFs contain cumulative
changes to the base version; that is, each successive PTF
contains the macro update text from the previous PTF plus
new changes.

The ++SRCUPD Modification Control Statement

The ++SRCUPD modification control statement describes a
source module that is being updated in the target system and
the distribution 1libraries. This modification c¢ontrol
statement is not allowed in a function SYSMOD. The operands
are similar to the ++SRC modification control statement
operands and are described under that topic.

Chapter 2: System Modifications 27



Source update text consists only of those lines of text that
have been changed, added, or deleted from the base version
or the last replacement. Most IBM PTFs contain cumulative
changes to -the base version; that is, each successive PTF
contains the source update text from the previous PTF plus
new changes.

The ++ZAP Modification Control Statement

The ++ZAP mOdification control statement describes a module
that is. being updated in the target system and the

distribution libraries. This modification gontrol statement
cannot be specified in a function SYSMOD and is seldom
present in a PTF. The operands are similar to the ++MOD

modification control statement operands and are described
undexr that topic.

This modification contains IMASPZAP control statements that
are processed by the IMASPZAP program. The modification may
also contain an EXPAND linkage editor control statement.

Packaging Techniques for SYSMODs

There are three techniques for packaging SYSMODs: inline,
indirxect library, and relative file, as described in the
following three topics. A SYSMOD can be constructed using
more than one technique.

Inline Packaging Technique

With thé;inliﬁe technique, the entire SYSMOD data is present
in a single package. The element data and any JCLIN data
for. the SYSMOD immediately follow the associated element and

++JCLIN modification control statements. This is the only
method used for -elements that are updated rather than
replaced: When you receive a SYSMOD packaged using this

technique, SMP writes the entire SYSMOD to the PTS data set
as an ﬁcs_entry. During subsequent processing of the SYSMOD
by APPLY and ACCEPT, SMP reads the element data from the MCS
entry and writes +the data to the appropriate work data set
prior to invoking the utility programs to update the target
system —.and distribution libraries. Most IBM PTFs are
packaged using this technique.
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Indirect Library Technique

With the indirect library technique, SYSMODs are packaged
with element and JCLIN data in physically different files
from the modification control statements. Each indirect
library contains one or more menmbexs. The individual ++MAC,
++SRC, and ++JCLIN modification control statements specify
the TXLIB KkKeyword, and the ++MOD modification <control
statements specify either the TXLIB or LKLIB keyuword. These
operands are used during APPLY and ACCEPT processing to
lJocate the libraries by means of JCL DD statements with
corxesponding ddnames. It is vyour responsibility to ensure
that the indirect libraries are on direct access storage
devices prior to executing APPLY or ACCEPT and to provide
the DD statements necessary to access the libraries.

The following 1is an example of a SYSMOD packaged with the
indirect library technique:

++FUNCTION(FAA1000).

++VER(Z038).

++JCLIN TXLIB(AAJCLIN).

++MAC(AARQRST) TXLIB(AAMACLIB) DISTLIB(AOSMACAR).
++MAC(RAAWXYZ) TXLIB(AAMACLIB) DISTLIB(AOSMACAA).
++MOD(AAABCDO1) LKLIB(AAMODLIB) DISTLIB(AOSMODAA).
++MOD(AAABCDO2) LKLIB(AAMODLIB) DISTLIB(AOSMODAA).

After vyou have loaded +the 1libraries to direct access
storage, you must provide DD statements when executing the
APPLY function. For example:

//AAJCLIN DD DSN=FAA1000.AAJCLIN,VOL=SER=PACKOI1,
77/ UNIT=SYSDA,DISP=0LD

//ARAMACLIB DD DSN=FAA10C0.AAMACLIB,VOL=SER=PACKO1,
/77 UNIT=SYSDA,DISP=0LD

//RAMODLIB DD DSN=FAA1000.AAMODLIB,VOL=SER=PACKO1,
7/ UNIT=SYSDA,DISP=0OLD

The advantages of this technigque over the inline packaging
technique are improved performance, since the data does not
have to be moved +to work data sets during the APPLY and
ACCEPT functions, and less space is needed for the PTS.
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Relative File Technique

The relative f£ile technique is similar to +the indirect
library technigque in that the element and JCLIN data is
packRaged in files separate from +the modification control
statements. With this technique, the FILES Xeyword is
specified on the header modification control statement and
the RELFILE Keyword is specified on each element and ++JCLIN
modification control statement whose data is in a separate
file. The FILES keyword specifies the number of files that
are associated with the SYSMOD. The RELFILE KkKeyuword
specifies the relative file number, with respect to otherx
files associated with the SYSMOD, of the file containing the
element or JCLIN data.

SMP loads the files onto direct access storage when the
SYSMOD 1is received. You must include the SMPTLIB DD
statement when you invoke SMP to process SYSMODs packaged
with this technique. The SMPTLIB DD card defines the direct
access storage devices to be used to load the files. You
may specify up to five (5) volumes on the SMPTLIB DD card.
SMP will allocate the space needed for each library on one
of the devices specified unless you allocate the data sets
before executing the RECEIVE function. These files will be
accessed during APPLY and ACCEPT processing similar to that
for SYSMODs with unloaded libraries.

This packaging technique permits multiple SYSMODs on the
same physical tape. All SYSMOD modification c¢ontrol
statements are contained in a single file with their related
text f£iles following in the sequence specified by the order
of the SYSMODs and, within each SYSMOD, by the RELFILE
operands on the element modification control statements.
Figure 4 1is an example of multiple SYSMODs packaged on a
single tape. SMP processing calculates the absolute file
number of each file that is loaded during RECEIVE processing-
although some of +the SYSMODs may not be selected orx
rprocessed.

Tapes containing SYSMODs packaged with this technique must
have standard labels. The files c¢ontaining the unloaded
PDSs must have a DSNAME of the form:

where "iiiiiii"™ is the SYSMOD-ID of the owning SYSMOD and
"nnnn" is a one-to four-digit file number <c¢orresponding to
the value in the associated element or ++JCLIN modification
control statement, with no leading zeroes.

See 'RECEIVE Processing' in Chapter 3 for a further
description of how relative files are processed.
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++FUNCTION(GBB3100) FILES(3).
++VER(Z038).

++JCLIN RELFILEC(1).

++MOD(A) DISTLIB(ABBDLIB) RELFILE(2).
++MOD(B) DISTLIB(ABBDLIB) RELFILE(2).
++MAC(X) DISTLIB(ABBMACS) RELFILE(3).

++VER(Z038) FMID(GBB3100).

++JCLIN RELFILE(1).

++MOD(A) DISTLIB(ABBDLIB) RELFILE(2).
++MOD(C) DISTLIB(ABBDLIB) RELFILE(2).

l

|

l

I

I

l

I

|

P

| ++FUNCTION(CEBB3101) FILES(3).
I

I

|

|

| ++MAC(Y) DISTLIB(ABBMACS) RELFILE(3).
I

|

l

| 2 | Unloaded PDS containing membexr GBB3100, which is |
I | JCLIN data for function GBB3100 I

! 3 | Unloaded PDS containing modules A and B for |
! | function GBB3100 |

| 5 | Unloaded PDS containing member EBB3101, which is |
| | JCLIN data for function EBB3101 |

| 6 | Unloaded PDS containing modules A and C for |
| | function EBB3101 |

Figure 4. Physical Organization of Relative File Tape

Service Updated Function SYSMODs

Function SYSMODs may be pexriodically <repackaged to
incorporate existing service modifications into the
function. The result is called a serxrvice updated function
SYSMOD. You may choose to reapply and reaccept a function
SYSMOD that has been service updated to bring that function
up to a higher service level than what you currently have in
your target system and distribution libraries.
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Rules for Integrating Service SYSMODs

When a function SYSMOD is serxrvice updated, the original
modification control statements may be changed and new ones
added to the SYSMOD, depending on the elements +that have
been modified since the function was first packaged.

The modifications performed to service update a function
SYSMOD are as follows:

. The SYSMOD-IDs of all service SYSMODs integrated into
the function SYSMOD arxre placed in the SUP operand list
of the ++VER modification control statement.

. A1l SYSMOD-IDs from +the SUP operand lists on the ++VER
modification control statements from integrated service
SYSMODs are placed in the SUP opexrand list of the ++VER
modification control statement for the function SYSMOD.
No duplicate SYSMOD-IDs will be present in the SUP
operand list.

. The ++IF modification control statements from integrated
service SYSMODs are included in the function SYSMODs.
For each unique FMID operand, the REQ operand 1list
values are placed into a c¢ombined ++IF modification
control statement; duplicates are eliminated.

. The JCLIN data from integrated service SYSMODs 1is
combined with that from the original function SYSMOD.
The merge is done accoxrding to sexrvice order so that the
most recent JCLIN data is the 1last in the combined
data.

d A1l elements that have been deleted by the inclusion of
the DELETE operxrand on an element modification control
statement from an integrated sexrvice SYSMOD are deleted
from the function SYSMOD. If you reapply and reaccept
the service updated function SYSMOD and have not applied
and accepted the integrated sexrvice SYSMODs that deleted
those elements, you might have to delete some elements
from the target system and distribution 1libraries and
the element entries from the CDS and ACDS.

. Load module names from the LMOD operand 1lists of ++MOD
modification control statements from integrated serxvice
SYSMODs are placed in LMOD operands on the corresponding
++MOD modification control statements in the function
SYSMOD; duplicate names arxe eliminated.
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. Element modification control statements foxr elements
added by integrated service SYSMODS are added to the
function SYSMOD.

. SYSMOD-IDs from the VERSION operand lists of ++VER
modification control statements from integrated sexvice
SYSMODs are placed in the VERSION operand list on the
++VER modification control statement Zfor the function
SYSMOD; duplicates are eliminated.

. SYSMOD-IDs from the VERSION opexrand 1lists of element
modification contrxrol statements from integrated sexvice
SYSMODs are placed in the VERSION operand list on the
element modification control statements for the function
SYSMOD; duplicates are eliminated.

. For each element that has been modified by integrated
service SYSMODs, the SYSMOD-ID of +the service SYSMOD
that last replaced the element is placed in the element
modification control statement as the value of the RMID
operand.

When a service updated function SYSMOD is applied or
accepted, the RMID subentry of +the element entry of
elements selected from +the SYSMOD for replacement 1is
replaced with the value from the RMID operand, if it is
present{

See 'APPLY Processing' in Chapter 3 for a description of how
a serxvice updated function SYSMOD is applied to a target
system.

Sample Sevice Updated Function SYSMOD

The following shows a function SYSMOD and four PTFs that
sexrvice elements within that function SYSMOD.
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++FUNCTION(FXX4101) FILES(3).
++VER(Z038).

++JCLIN RELFILEC(1).
++MAC(IXXKLTD) DISTLIB(AXXMACLB)
++MAC(IXXLRIQ) DISTLIB(AXXMACLB)
++MAC(IXXMWTS) DISTLIB(AXXMACLB)
++MAC(IXXNJDW) DISTLIB(AXXMACLB)

RELFILE(2).
RELFILE(2).
RELFILE(2).
RELFILE(2).

++MOD(IXXJWMDW) DISTLIB(A0S98) RELFILE(3).
++MOD(IXXJWXDC) DISTLIB(AOS98) RELFILE(3).
++MOD(IXXJWYCV) DISTLIB(AOSS8) RELFILE(3).
++MOD(IXXJWYD1) DISTLIB(AOS98) RELFILE(3).
++MOD(IXXJWYD2) DISTLIB(AO0S98) RELFILE(3).
++MOD(IXXJWYD3) DISTLIB(AOS98) RELFILE(3).

++PTF(UZ13579).

++VER(Z038) FMID(FXX4101) SUP(ARZ11335).
++MACUPD(IXXKLTD) DISTLIB(AXXMACLB).

++MOD(IXXJWYCV) DISTLIB(AOS98).

++PTF(UZ13601).

++VER(Z038) FMID(FXX4101) PRE(UZ13579) SUP(AZ11442).
++IF FMID(FXX4102) THEN REQ(UZ13607).

++MOD(IXXJWYCV) DISTLIB(AOS98).
++MOD(IXXJWYD1) DISTLIB(AQCS98).
++MOD(IXXJWYD2) DISTLIB(AOS98).

++PTF(UZ13613).

++VER(Z038) FMID(FXX4101) PRE(UZ13601) SUP(AZ11456).
++IF FMID(FXX4102) THEN REQ(UZ13614).
++MACUPD(IXXLRIQ) DISTLIB(AXXMACLB).

++MOD(IXXJWMDW) DISTLIB(AOS98).
++MOD(IXXJWXDC) DISTLIB(AOS98).
++MOD(IXXJUYD1) DISTLIB(AO0S98).

++PTF(UZ13644) .

++VER(Z038) FMID(FXX4101) PRE(UZ13613,UZ213601)

SUP(ARZ11487).

++IF FMID(FXX4102) THEN REQ(UZ13645).
++IF FMID(FXX4103) THEN REQ(UZ13646).
++MOD(IXXJUHYCV) DISTLIB(AO0S98) VERSION(FXXu4102).

++MOD(IXXJWYD3) DISTLIB(AOS98).

After integrating the four PTFs, the serxrvice
function SYSMOD would appear as follows.
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++FUNCTION(FXX4101) FILES(3).
++VER(Z038) SUP(AZ11335,AZ11442,A211456,A211487,
UZ13579,U213601,UZ213613,UZ13644).

++JCLIN RELFILEC(1).

++IF FMID(FXX4102) THEN REQ(UZ13607,UZ13614,UZ13645).

++IF FMID(FXX4103) THEN REQ(UZ13646).

++MAC(IXXKLTD) DISTLIB(AXXMACLB) RELFILE(2).
RMID(UZ13579).

++MAC(IXXLQIQ®) DISTLIB(AXXMACLB) RELFILE(2)
RMID(UZ13613).

++MAC(IXXMWTS) DISTLIB(AXXMACLB) RELFILE(2).

++MACCIXXNJDW) DISTLIB(AXXMACLB) RELFILE(2).

++MOD(IXXJWMDW) DISTLIB(AOSY98) RELFILE(3)
RMID(UZ13613). '

++MOD(IXXJWXDC) DISTLIB(A0S98) RELFILE(3)
RMID(UZ13613).

++MOD(IXXJWYCV) DISTLIB(A0S98) RELFILE(3)
VERSION(FXX4102) RMID(UZ136u44).

++MOD(IXXJWYD1) DISTLIB(A0S98) RELFILE(3)
RMID(UZ13613).

++MOD(IXXJWYD2) DISTLIB(A0S98) RELFILE(3).
RMID(UZ13601).

++MOD(IXXJWYD3) DISTLIB(AO0S98) RELFILE(3)
RMID(UZ13644).

SYSMOD Construction Techniques

The only elements allowed in a system modification package
are those bhelonging to one function. The owning function is
identified by the operand value of the ++FUNCTION
modification control statement for function packages orxr the
value of the FMID operand on ++VER modification c¢ontrol
statements for service packages. Furthexrmore, all service
packages must identify the owning function of the elements
in the package. These restrictions remove ambiguity with

respect to determining function ownership.

To demonstrate some of the problems that the SYSMOD
formulation technique solves, it is necessary to undexrstand
relationships of functions and their associated elements.
The following figure shous functions and module

relationships:
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MODULES

, : Ko e % .
FUNCTIONS | A | B |l ¢ | D | Assume:
Kmmm e e === === === UZ89900 is superior

| Uuz89700 11 x | = | x | x | to UZ89800;

| === === === === UZ89800 is superior

| uz89800 Il x I x | = | | to UZ89700

| m—r e ===l == =] ‘

| Uz89900 || I x | x 1 = | "x" means. that the module

e e b * is present in the function

The examples that follow assume that function. UZ89700 must
be present for either function UZ89800 or UZ89900 to bhe
applicable. Either UZ89800 or UZ89900 can be present
without the other but, if both are present, function UZ89900
is superior to function UZ89800.

Previous Packaging Methods

. With previous releases of SMP, if one or more APARS were
fixed that encompassed all four modules in all three
functions, two PTF packaging methods uwere available to
modify all possible environments; the case method and the
corequisite PTF method. '

The Case Method
With the case method, four éosSiﬁle environments might exist
on a system. They are as follous:
. UZ89700 only
. UZ89700 and UZ89800
. UZ89700 and UZ89900
e UZ89700, UZ89800, and UZ89900

The PTFs necessary to fix all the possible environments uwere
constructed as follows:
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++PTF(UZ13001).
++VER(Z037) PRE(UZ89700) NPRE(UZ89800,UZ89900).

++MOD(R) /¥ FOR UZ8970C X/,
++MOD(B) /¥ FOR UZ89700 X/,
++MOD(C) /¥ FOR UZ89700 */.
++MOD(D) /% FOR UZ89700 */.

++PTF(UZ13002).
++VER(Z037) PRE(UZ89700,UZ89800) NPRE(UZ89900).

++MOD(A) /¥ FOR UZ89800 X/,
++MOD(B) /¥ FOR UZ89800 X/,
++MOD(C) /¥ FOR UZ89800 X/,
++MOD(D) s¥ FOR UZ89700 */.

++PTF(UZ13003).
++VER(Z037) PRE(UZ898700,UZ89900) NPRE(UZ89800).

++MOD(A) /% FOR UZ89700 */.
++MOD(B) /¥ FOR UZ89900 X/,
++MOD(C) /% FOR UZ89900 */.
++MOD(D) /¥ FOR UZ89900 */.

++PTF(UZ1300%).
++VER(Z037) PRE(UZ89800,UZ89900).

++MOD(R) /¥ FOR UZ89800 */.
++MOD(B) /¥ FOR UZ89900 X/,
++MOD(C) /¥ FOR UZ89900 X/,
++MOD(D) /¥ FOR UZ89900 X/,

The ouwnership of the modules in the last three PTFs cannot
be determined from the modification <c¢ontrol statements.
Furthermore, no relationship is specified between any of the -
PTFs. As a result, you cannot easily detexmine the complete
set of PTFs required to f£ix the APAR(s) in all environments,
especially if all of the PTFs required are not being
installed concurrently.

The Corequisite PTF Method

With the corequisite PTF method of packaging, each element
common to moxre than one function is in a separate PTF. The
set of PTFs is related by the specification of multiple
++VER modification control statements with RE® operands, as
follous:
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++PTF(UZ13001).

++VER(Z037) PRE(UZ89700) NPRE(UZ89800,UZ89900)
REQ(UZ13002,UZ13003).

++VER(Z037) PRE(UZ89700,UZ89900) NPRE(UZ89800)
REQ(UZ13006).

++MOD(A) /% FOR UZ89700 */.

++PTF(UZ13002).

++VER(Z037) PRE(UZ89700) NPRE(UZ89800,UZ289900)
REQ(UZ13001,UZ213003).

++MOD(B) /% FOR UZ89700 */.

++MOD(C) /¥ FOR UZ89700 X/,

++PTF(UZ13003).

++VER(Z037) PRE(UZ89700) NPRE(UZ89800,UZ89900)
REQ(UZ13001,U213002).

++VER(Z037) PRE(UZ89700,UZ89800) NPRE(UZ89900)
REQ(UZ13004,UZ13005).

++MOD(D) /¥ FOR UZ89700 */.

++PTF(UZ13004).

++VER(Z037) PRE(UZ89700,UZ89800) NPRE(UZ89900)
REQ(UZ13003,UZ213005).

++VER(Z037) PRE(UZ89700,U289800,UZ289900)
REQ(UZ13006).

++MOD(A) /¥ FOR UZ89800 */,

++PTF(UZ13005).

++VER(Z037) PRE(UZ89700,UZ289800) NPRE(UZ89900)
REQ(UZ13003,UZ213004).

++MOD(B) /¥ FOR UZ89800 */.

++MOD(C) /% FOR UZ89800 X/,

++PTF(UZ13006).

++VER(Z037) PRE(UZ89700,UZ89900) NPRE(UZ89800)
REQ(UZ13001).

++VER(Z037) PRE(UZ89700,UZ289800,U289900)
REQ(UZ13004).

++MOD(B) /¥ FOR UZ89900 x/.
++MOD(C) /¥ FOR UZ89900 *,,
++MOD(D) _ /¥ FOR UZ89900 */.

This approach c¢an result in more PTFs than with the case
method; howevex, each PTF conveys enough information in the
REQ operand field to enable you to find the requisite PTFs,
which in turn have requisites and eventually complete the

set information. Also notice that modules B and C
rackaged together by function because for any
environment, they are aluways together fox the
function.
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Although the corequisite PTF method has advantages over the
case method, neither method minimizes the number of PTFs
necessary to f£ix a set of APARs that encompass all three
functions. :

Furthermore, if another Ffunction package is released that
contains any " of the elements of any of the three previous
functions, any available sexvice must Dbe explicitly
superseded by the new function package. This prevents
regression of the new function if you attempt to apply
service after the new function is applied to your system.

The SYSMOD Formulation Method

The following example shows how you could construct the
three function SYSMOD packages with the SYSMOD formulation
method:

++FUNCTION(UZ89700).

++VER(Z038).

++MOD(R) /% FOR UZ89700 X/.
++MOD(B) /% FOR UZ89700 X/,
++MOD(C) /7% FOR UZ89700 */.
++MOD(D) /¥ FOR UZ89700 X/,

++FUNCTION(UZ89800).
++VER(Z2038) FMID(UZ89700).

++MOD(A) /¥ FOR UZ89800 */.
++MOD(B) /% FOR UZ89800 X/,
++MOD(C) /% FOR UZ89800 */,

++FUNCTION(UZ89900).
++VER(Z038) FMID(UZ89700) VERSION(UZ89800).

++MOD(B) /¥ FOR UZ89900 */.
++MOD(C) /% FOR UZ89900 X/,

++MOD(D) /% FOR UZ89900 x/.

The following example shows how you would construct the PTFs
required to fix APARs spanning all four modules in three
functions, as previously discussed in the case method and
corequisite method:
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++PTF(UZ13001).

++VER(Z038) FMID(UZ89700).

++IF FMID(UZ89800) THEN REQ(UZ13002).
++IF FMID(UZ89900) THEN REQ(UZ13003).

++MOD(A) /¥ FOR UZ89700 */.
++MOD(B) /% FOR UZ89700 */.
++MOD(C) /% FOR UZ89700 *,.
++MOD(D) /% FOR UZ89700 X/,

++PTF(UZ13002).
++VER(Z038) FMID(UZ89800) REQ(UZ13001).
++IF FMID(UZ89900) THEN REQ(UZ13003).

++MOD(A) /% FOR UZ89800 */.
++MOD(B) /¥ FOR UZ89800 */.
++MOD(C) /7% FOR UZ89800 */.

++PTF(UZ13003).
++VER(Z038) FMID(UZ89900) REQ(UZ13001).
++IF FMID(UZ89800) THEN REQ(UZ13002).

++MOD(B) /% FOR UZ89900 */.
++MOD(C) . /¥ FOR UZ89900 X/,
++MOD(D) /% FOR UZ89900 X/,

Only +three PTFs, the minimum possible, are required +to
service all the elements in all the functions. Each PTF has -
information that refers +to the other PTFs in the set. The
++IF modification control statements are processed only when
the function SYSMOD specified is present.

Combined Packaging For Compatibility

You can construct a set of PTFs that will serxvice the above
functions and <c¢an be processed by both this and previous

releases of SMP. The approach that you must use combines
the corequisite method with the SYSMOD formulation method as
follouws:

++PTF(UZ13001).

++VER(Z037) PRE(UZ89700) NPRE(UZ89800,UZ89900)
REQ(UZ13002,UZ13003).

++VER(Z037) PRE(UZ89700,UZ89900) NPRE(UZ89800)
REQ(UZ13006).

++VER(Z038) FMID(UZ89700) REQ(UZ13002,UZ213003).

++IF FMID(UZ89800) THEN REQ(UZ13004,UZ13005).

++IF FMID(UZ89900) THEN REQ(UZ13006).

++MOD(A) /¥ FOR UZ89700 X/,
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++PTF(UZ13002). _ ;

++VER(Z037) PRE(UZ89700) NPRE(UZ89800,UZ89900)
"REQ(UZ13001,UZ213003).

++VER(Z038) FMID(UZ89700) REQ(UZ13001,UZ13003)

++IF FMID(UZ89800) THEN REQ(UZ13004,UZ13005).

++IF FMID(UZ89900) THEN REQ(UZ13006).

++MOD(B) /¥ FOR UZ89700 X/,

++MOD(C) /¥ FOR UZ89700 X/,

++PTF(UZ13003).

++VER(Z037) PRE(UZ89700) NPRE(UZ89800,UZ89900)
REQ(UZ13001,UZ213002).

++VER(Z037) PRE(UZ89700,UZ89800) NPRE(UZ89900)
REQ(UZ13004,UZ13005).

++VER(Z038) FMID(UZ89700) REQ(UZ13001,UZ13002).

++IF FMID(UZ89800) THEN REQ(UZ13004,UZ13005).

++IF FMID(UZ89900) THEN REQ(UZ13006).

++MOD (D) /¥ FOR UZ89700 X/,

++PTF(UZ1300u).

++VER(Z037) PRE(UZ89700,UZ89800) NPRE(UZ89900)
. REQ(UZ13003,UZ13005).

++VER(Z037) PRE(UZ89700,UZ89800, UZ89900)

REQ(UZ13006).

++VER(Z038) FMID(UZ89800) REQ(UZ13005,UZ13003).

++IF FMID(UZ89900) THEN REQ(UZ13006).

++MODC(RA) /% FOR UZ89800 X/,

++PTF(UZ13005) .

++VER(Z037) PRE(UZ89700,UZ89800) NPRE(UZ89900)
"REQ(UZ13003,UZ13004) .

++VER(Z038) FMID(UZ89800) REQ(UZ13004,UZ13003).

++IF FMID(UZ89900) THEN REQ(UZ13006).

++MOD(B) /¥ FOR UZ89800 X/,

++MOD(C) /¥ FOR UZ89800 */.

++PTF(UZ13006) .
++VER(Z037) PRE(UZ89700,UZ89900) NPRE(UZ89800)
, REQ(UZ13001).
++VER(Z037) PRE(UZ89700,UZ89800,UZ89900)
REQ(UZ13004) .
++VER(Z038) FMID(UZ89900) REQ(UZ13001).
++IF FMID(UZ89800) THEN REQ(UZ13004).

++MOD(B) /¥ FOR UZ89900 */.
++MOD(C) /¥ FOR UZ89900 */.
++MOD(D) /¥ FOR UZ89900 */.

When this set of PTFs is processed by previous versions of
SMP, "the new operands and the ++IF modification <control

statements are ignored. If you are using a previous version
of SMP, the CDS SYSTEM entry must not have "Z038" as the
SREL subentry value. If you arxe wusing this version of SMP,

the PTS SYSTEM entry and the CDS SYSTEM entry must not
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contain "Z037" as an SREL subentry value so

that all ++VER

modification c¢ontrol statements with "Z0o37" will be

ignored.
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Chapter 3: SMP Processing

Processing of system modifications (SYSMODs) is controlled
by the SMP control statements that you specify. The purpose
of +this chapter is to explain the processing that takes
place for each of the major control statements, and to
describe the options and restrictions that pertain to each
one. The information provided in this chapter describes in
-detail what SMP does internally with the various operands
that you might specify on each of the control statements.

The major SMP functions are:

. RECEIVE - places SYSMODs into +the SMP PTF Temporary
Store Data Set (PTS) for subsequent processing by
REJECT, APPLY, RESTORE and ACCEPT.

. REJECT - deletes SYSMODs from the PTS data set.

. APPLY - places SYSMODs into the target system
libraries.

. RESTORE - removes SYSMODs processed by APPLY from target
system libraries.

i ACCEPT - places SYSMODs into the distribution libraries
(DLIBs) or permanent user libraries. Once ACCEPT
processing completes, SMP cannot remove the SYSMOD.

. JCLIN - reads in Stage I output from system generation
(SYSGEN) or similar job step JCL to create or update the
SMP Control Data Set (CDS).

. UCLIN - updates, adds, or deletes entries on the ACDS,
ACRQ, CDS, CRQ, MTS, PTS, SCDS, oxr STS data sets.

. RETRY - provides a recovery facility for dataset out of
space conditions during APPLY, ACCEPT, and RESTORE.
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RECEIVE Processing

RECEIVE processing places SYSMODs in the PTS for subsequent
processing by +the REJECT, APPLY, RESTORE, and ACCEPT
functions. Thus RECEIVE processing must be invoked befoxe
any othexr SMP processing can be performed for a SYSMOD.

You can control +the SYSMODs that are zreceived by using
either the SELECT oxr EXCLUDE Keywords on the RECEIVE control
statement. RECEIVE processing can be invoked any numbex of
times in the same SMP job step, which could be the case if
you wished to select or exclude different SYSMODs in each
invocation.

If the SYSMODs +that you wish to receive 'are packaged using
relative files (described in "Relative File Packaging
Techniques™ in Chapter 2), RECEIVE processing allocates data
sets on direct access ‘storage devices described by the
SMPTLIB DD statement and loads the members from the relative
files to those data sets. -

The PTS Data Set

The PTS serves as a staging data set for SYSMODs, and
contains three types of entries: a SYSTEM entry,
Modification Control Statement (MCS) entries, and SYSMOD
entries. The SYSTEM entry is wused to control which SYSMODs
are received, and specifies the environment of the system(s) -
being maintained. Foxr each SYSMOD received, an MCS entry
and a SYSMOD entry are created.

The entries on the PTS are described in Chapter 7 under the
"LIST Control Statement,” and are illustrated in Figure 5.
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SPECIFIES THE ATTRIBUTES OF
THE MAINTAINED SYSTEM(S)

THE ACTUAL SYSMOD
INCLUDING ELEMENT TEXT

MCS ENTRY'

\_/

SYSMOD ENTRY

Figure 5. The PTS Entries

THE REFORMATTED SYSMOD
EXCLUDING ELEMENT TEXT

i

Using the PTS enables you to receive service or functionl
SYSMODs that apply to functions that have not been received.
When those functions are subsequently installed, SMP
examines the 'SMP Conditional Requisite Queue Data Set (CRQ)
to see if there are requisite SYSMODs, uses the PTS to see
if the requisite service or function SYSMODs were saved and,

if present, 1installs them at the same time. Thus, | you do
not need to save or research SYSMODs required when new
functions are installed, facilitating pre—-installation
planning.

You may specify the functions that are not currently
installed for which you want applicable service SYSMODs
saved on the PTS. To do this, you either place the
SYSMOD-ID of the function SYSMOD that has not been received
in the PTS as an FMID subentry of the PTS SYSTEM entry using
the UCL SY¥S statement, or you may specify BYPASS(FMID) on
the RECEIVE <c¢ontrol statement. The former method is
recommended.

Until the new function SYSMODs are installed on the target

system or distribution 1ib;a;ie$g w}he saved SYSMODs are
ignored by APPLY or ACCEPT processing.
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The PTS MCS Entry

The complete SYSMOD, including any modification text £for
modules, macros, and source modules, is stored without

change as an MCS entry. Because the SYSMODs are stored as
separate, distinct members, you c¢an receive multiple
modifications against the same element. You c¢an use

IEBPTPCH or any comparable utility program to print or punch
the PTS MCS entries.

For SYSMODs that contain elements ox inline JCLIN data in
relative files, LKLIB, oxr TXLIB data sets, the MCS entries
do not contain the modification text. The TXLIB data sets
are specified using the TXLIB Keyword on the element
modification control statement. You can use IEBPTPCH or any
comparable utility program to print or punch the
modification text <from the TXLIB oxr SMPTLIB data sets
containing fixed  length record data. The LKLIB data sets
are specified using the LKLIB Keyword on the ++MOD
modification contrxrol statement. The members of these data
sets, as well as SMPTLIB data sets loaded for modules, are
load modules in undefined record format.

The PTS SYSMOD Entry

A SYSMOD entry, similar to those defined for the CDS and
ACDS, is <c¢reated for each SYSMOD received. In the SYSMOD
entry, the data from the modification control statements is
reformatted for SMP processing. Because of this
reformatting, othexr SMP functions do not have to read the
MCS entry for a SYSMOD to find out which elements are in the
SYSMOD and what dinformation is <c¢ontained in the ++VER
modification control statements. The SYSMOD entries do not
include the text of the modification or the information from
the ++IF modification control statements.

The PTS SYSTEM Entry

Receiving of SYSMODs can be controlled so that SYSMODs that
do not apply to your system are ignored. This is done using
the PTS SYSTEM entry., which specifies the environment of the
system or systems being maintained. '

The SYSTEM entry contains at least one system release (SREL)
subentry and any number of function modification identifier
(FMID) subentries. These subentries are comparable to the
SREL and FMID operands on the ++VER modification control
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statements of the SYSMODs being processed. In ordexr to be
received, a SYSMOD must have at least one SREL operand on a
++VER modification control statement that matches one of the
SREL subentries in the PTS SYSTEM entry.

Function SYSMODs do not require an FMID operand. They are
received when an SREL operand on a ++VER modification
control statement matches one of the SREL subentries in the
PTS SYSTEM entry. If FMID operands are present, they are
ignored.

Service SYSMODs must have an FMID operand. If the SREL
operand matches, as described above, but none of the ++VER

modification control statements with matching SRELs
specifies an FMID operand that matches an FMID subentry in
the PTS, the SYSMOD is not received. Figure 6 illustrates

the SREL and FMID c¢omparisons performed +to control which
SYSMODs are received.

PTS

SYSTEM ENTRY

P SREL = Z038

FMID = GBP1100 -tf—

++FUNCTION(FBP1110).
++VER(Z038) FMID(GBP1100).

bt

++PTF(UZ00004).
++VER(Z038) FMID(GBP1100).

o

Figure 6. Controlling the Receiving of SYSMODS

You can override the FMID checking by specifying
BYPASS(FMID) on the RECEIVE contrxol statement. If
BYPASS(FMID) is specified, all of the SYSMODs with matching
SRELs in ++VER modification c¢ontrol statements are received
unless already received.
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Function and sexvice SYSMODs can be received zregardless .of
the state of the CDS. For installations with more than one
version of an operating system, this allows one RECEIVE
operation to be valid for several system versions.

Creating the PTS SYSTEM Entry

The UCLIN function c¢reates the SYSTEM entry on the PTS.
Using the UCL SYS statement, you can specify the FMIDs and
SRELs to be placed in the SYSTEM entry. See "UCLIN
Processing” in this chapter for further information.

Updating the PTS SYSTEM Entry

When a function SYSMOD is received, the PTS SYSTEM entry is
updated to include the new SYSMOD-ID as an FMID subentry.

Syntax and Operand Validity Checking

SMP checks all modification control statements for selected
SYSMODs for correct syntax and lists the statements on the
SMPOUT data set. Each statement is checked and listed even
when a syntax error or validity check exror was encountered
on a previous modification control statement. If an error
is found, the SYSMOD is not =zreceived, and SMP issues a
message describing the error.

SMP performs the following validity checking:

. If the SYSMOD being processed is a ++APAR, ++PTF, or
++USERMOD (service SYSMODs), the FMID opexrand must be
specified on evexry ++VER modification control statement
with an SREL operand value that matches an SREL subentry
in the PTS SYSTEM entry. If the FMID operand is not
specified and the SREL value(s) arxre not present in the
PTS SYSTEM entry, the ++VER modification control
statement 1is ignored and wvalidity checking 1is not
continued.

. Sexvice SYSMODs <cannot specify +the DELETE ox NPRE
keyuwords.

48 0S/VS System Modification Program (SMP)



Pg

of GC28-0673-5 as updated July 30, 1979 by TNL GN28-2992

SMP compares the SREL and FMID operand values, as pairs,
with the SREL and FMID operand values, as pairs, from
other ++VER modification control statements to ensure
that the same FMID operand value is not specified with
the same SREL operand value more than once. The
following example shows a SYSMOD construction error:

++PTF(UZ00005).
++VER(Z038) FMID(GBP1502).
++VER(Z038) FMID(GBP1502).

AR function cannot be a base level function for one
system release and a dependent level function for a
different release at the same time. Therefore, for
function SYSMODs, if the FMID operand is specified on
one ++VER modification control statement, then it must
be present on all of the other ++VER modification
control statements, as shown in the following erroneous
SYSMOD construction:

++FUNCTIONCHVT1403).
++VER(Z2039).
++VER(Z038) FMID(HVT1303).

SMP checks each ++VER modification control statement for
duplication of operand values. If the same SYSMOD-ID is
specified more than once in the same operand list or is
specified in more than one operand list, the ++VER
modification control statement is considered to be
incorrect. In the following example, the same SYSMOD-ID
was erroneously specified twice in the PRE operand list:

++PTF(UZ00079).
++VER(Z2038) FMID(GVT1202) PRE(UZ00010,UZ00010).

There is an exception to this rule: a SYSMOD-ID that is
specified in the VERSION operand list c¢an also be
specified in any one of the other operand lists except
for the FMID operand.
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. SMP checks the FMID operand values on evexry ++IF
modification c¢ontrol statement to ensure that the
SYSMOD-ID specified is not the same as the FMID operand
value specified in the associated ++VER modification
control statement or +the SYSMOD-ID specified in the
header modification control statement. The following
example shows a SYSMOD with an 1incorrect ++IF
modification control statement specification:

++PTF(UZ00079).
++VER(Z038) FMID(GVT1202) PRE(UZ00010).
++IF FMID(GVT1202) THEN REQ(UZ00021).

The SYSMOD is considerxed to be eligible to be received if it
is error-free. If +the SYSMOD is eligible, the contents of
each ++VER modification control statement are placed in the
PTS SYSMOD entry. Thus, SYSMODs that apply to morxre than one
system release c¢can be received even though an SREL was not
prresent in the PTS SYSTEM entry for a given ++VER
modification control statement. If such an SREL value is
subsequently added to the PTS SYSTEM entry, the ++VER
modification control statements containing that SREL can be
prrocessed by the APPLY and ACCEPT functions foxr that
system.

Processing of Relative Files

Library Loading

If the SYSMODs that you are receiving were constructed using
the relative file packaging technique described in "Relative
File Technique”™ in Chapter 2, you must use the SMPTLIB DD
statement to specify at least one direct access storage
device volume to hold the loaded partitioned data sets. Up
to five volumes can be used.

RECEIVE processing dynamically allocates storage on a volume
for each partitioned data set being loaded. This allocation
is accomplished using the DADSM SVC (SVC 32). Using the UCL
S5YS statement, you define the space allocation parameters to
be used by SMP in the DSSPACE subentry of the PTS SYSTEM
entry.
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You may specify high level data set name qualifiexs fox
these loaded partitioned data sets by creating a DSPREFIX
subentry in the PTS SYSTEM entry wusing the UCL SYS
statement. If DSPREFIX 1is not specified in the SYSTEM
entry, no high level data set name qualifiers are used. If
the DSPREFIX subentry is present in the SYSTEM entry, the
value is placed in the SYSMOD entry so that the REJECT,
APPLY, RESTORE, and ACCEPT functions <c¢an c¢onstruct the
appropriate data set names (DSNAME) for the librarijies. The
DSNAME is in the format "dsprefix.sysmodid.Ffile#".

If the same data set already exists on one of the SMPTLIB
volumes, it is wused rather than deleting and reallocating.
This permits you +to preallocate and, optionally, catalog
these data sets.

The ERROR indicator is set in the SYSMOD entry before the
files are loaded, but after the SYSMOD and MCS entries are
created. Members from the relative <£files are loaded durxing
RECEIVE processing onto direct access storage if the SYSMODs
are being received. This process is done using IEBCOPY.
Each element modification control statement included in the
SYSMOD for a specific file is selectively copied. Every
alias specified in the DALIAS, MALIAS, and TALIAS operands
is also selectively copied. This selective copying ensures
that the contents of the wunloaded partitioned data sets are
corxect. If IEBCOPY zreturns a value as a return code that
is higher than the SMP default wvalue or the COPYRC value in
the PTS SYSTEM entry, if present, the SYSMOD is terminated
as described in this chapter under "Termination of SYSMODs
with Relative Files."™ If the 1loading of the libraries is
successful, the ERROR indicator in the SYSMOD entry is reset -
and any space unused in the libraries is released.

Termination of SYSMODs with Relative Files

If, during the allocation or loading of any libraries for a
SYSMOD, an invoked wutility function encounters an erxrxror
condition that c¢auses termination of +the SYSMOD, then any
libraries already loaded or allocated for that SYSMOD are
deleted. This occurs even if you have preallocated the
libraries. The SYSMOD and MCS entries for the SYSMOD are
also deleted. :

If you are processing SYSMODs that were constructed using
relative files and an abend occurs during the load of the
partitioned data sets onto direct access storage, SMP does
not set off the ERROR indicatoxr in the SYSMOD entry. If you
try to receive the SYSMOD again, SMP recognizes that the
ERROR indicator is set and deletes the MCS and SYSMOD
entries before it creates new entries for the SYSMOD.
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Inline JCLIN

Job Control Language (JCL) input data can immediately follow
a ++JCLIN modification control statement or can reside in a
library that SMP can access during APPLY processing. If the
input data is in a library, the 1library c¢an be 1loaded
external to SMP using IEBCOPY, or, if RELFILE is indicated,
handled as described in "Library Loading"™ earliexr in this
chapter. SMP accesses these libraries in the same way as it
accesses libraries specified wusing the TXLIB or RELFILE
keywoxrds on the element modification control statements.
The name of the member that contains the JCL data must be
the same as the SYSMOD-ID of the associated SYSMOD.

Text Restriction for ++SRCUPD and + +MACUPD SYSMODs

The modification text for ++SRCUPD, '++MACUPD, and ++UPDTE
SYSMODs must contain a ./ CHANGE control statement preceding
the text and can contain a ./ ENDUP control statement as the
last input statement. A1l other IEBUPDTE control statements
are considered invalid, and, when encountered, an error

message is issued and the SYSMOD is not received. If the
member name specified in the ./ CHANGE control statement
does not match the name in the modification <c¢ontrol
statement, an erxror message is issued and the SYSMOD is not
received.

Reprocessing Received SYSMODs

If a SYSMOD was received successfully, it exists in the PTS
without the ERROR indicator set in the SYSMOD entry. It
cannot be received again. If you want to make changes to a
SYSMOD, you should zreject it wusing the REJECT c¢ontxol
statement, modify the c¢ontents, and zreceive the modified
SYSMOD. You should not attempt to modify the SYSMOD oxr MCS
entries on the PTS, and there 1s no UCLIN facility provided
to - do this. The BYPASS Keyword, explained earlier in "The
PTS SYSTEM Entry," cannot be wused to receive SYSMODs that
are already received on the PTS, nor c¢an the SELECT
kKeyuword.

User modifications (++USERMOD) that already exist on the PTS
and require modification to apply to a more current level of
IBM function or sexvice are treated in the same uway. They
must be rejected using the REJECT control statement,
modified, and received again.
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RECEIVE Output

RECEIVE processing creates a time and date-stamped recoxd of
all activity on a histoxry log data set, SMPLOG, and produces
a listing of all modification control statements and SMP
messages on SMPOUT. )

When zrunning with the SELECT or EXCLUDE operands, the
modification control statements for SYSMODs that were either
excluded or not selected are not written to SMPOUT, and are
not syntax checked by RECEIVE processing. As an exception,
header modification contrxol statements whose sysmodid
operand does not appear on the first record of the header
statement are written to SMPOUT. An example of this case 1is
when comments appear bhetween '++PTF' and the '(sysmodid)'
operand, rather than specifying '++PTF(sysmodid)"'.

In addition, a RECEIVE SUMMARY REPORT, summarizing the
processing of SYSMODs encountered during RECEIVE processing,
is produced on SMPOUT or SMPRPT, if an SMPRPT DD <c¢ard is
present. This report lists evexry SYSMOD that was processed
by RECEIVE with an indication of its type and status and, if
it terminated, the reason why it was not received. R sample
of this repoxt appears in Chapter 6.

Obtaining the PEMAX value

The PEMAX Keyword specifies the maximum number of subentries
that can exist in a single SYSMOD on the CDS, ACDS, oxr PTS.
The default numbexr is 500 subentries. Chapter Y4 describes
usage of PEMAX.

Since the CDS 1is not required during RECEIVE processing, a
PEMAX value can be specified for the PTS SYSTEM entry using
the UCLIN control statement. If neither the CDS nor the
ACDS has been defined through JCL DD statements at the time
that the RECEIVE function is invoked, the PEMAX value in the
PTS SYSTEM entry is used, if present, or the default value
is used. If the CDS and/oxr the ACDS is available, the PEMAX
value that is the greatest of all the PEMAX values in the
available SYSTEM entries is used.
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User Exit 1

You may supply a user exit that is invoked aftexr every
record is read from the PTFIN data set. The details are
described under the topic ster Exit 1' in Chaptex 4.

The purpose of this user exit is to enable you do examine
every modification control statement, including comments,
and text recoxrd in the PTFIN data set input stream, delete
records that are not desired, and add records at any place
in the input stream. After every <record is read, your exit
routine is invoked. If you determine that a recoxd should
be added following a record, you do so by returning the
appropriate return code. If you determine ‘that a record
should be deleted, you do so by returning the appropriate
return code. You may also deterxrmine that the current SYSMOD
being read should be terminated, the RECEIVE function should
be terminated, or SMP should be terminated, and by setting
the appropriate zreturn code, the requested action will be
taken.

This user exit is activated after the first record is read

from PTFIN and 1is deactivated when the RECEIVE function is
terminated.
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Pg of 6C28-0673-5 as updated July 30, 1979 by TNL GN28-2992

REJECT Processing

REJECT processing deletes SYSMODs from the PTS and deletes
any temporary libraries loaded during RECEIVE processing for
those SYSMODs.

Selection of SYSMODs
You can select specific SYSMODs to be rejected, exclude
SYSMODs from mass rejection, or, by default, cause mass

rejection of every eligible SYSMOD on the PTS.

Mass Rejection

Mass rejection 1is the default if you do not specify the
SELECT or EXCLUDE Keywords on the REJECT control statement.
The SYSMODs eligible for mass rejection are the ones that
have never been applied or accepted. Every SYSMOD that does
not have any APPID or ACCID subentries in its SYSMOD entry
on the PTS is selected. An APPID subentry identifies a CDS
to which a SYSMOD has been applied and an ACCID subentry
identifies an ACDS to which a SYSMOD has been accepted.

EXCLUDE

To exclude SYSMODs from mass rejection, you must speciiy the
SYSMODs you want to exclude as values of the EXCLUDE Keyword
on the REJECT control statement. Every SYSMOD that does not
have any APPID or ACCID subentries in its SYSMOD entry is
selected for rejection, except for those SYSMODs identified
using the EXCLUDE Keyword.

SELECT

To selectively reject SYSMODs, you must specify the SYSMODs
you want to reject as values of the SELECT keyword on the

REJECT control statement. Every SYSMOD specified is
selected regardless of whether any APPID or ACCID subentries
are present in the SYSMOD entry. You must specify any

SYSMODs that are requisites of the SYSMODs that you have
selected, if you want them rejected at the same time,
because SMP does not automatically reject thenmn.

It is possible for you to selectively reject a SYSMOD that
has been apprlied or accepted. However, because a SYSMOD
should usually be both applied and accepted, a message is
issued to warn you that you have rejected an incompletely
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Pg of GC28-0673-5 as updated July 30, 1979 by TNL GN28-2992

processed SYSMOD.

Updating the PTS SYSTEM Entry

When a function SYSMOD is rejected and has not been applied
or accepted, the SYSMOD-ID of the function is deleted from
the list of FMIDs in the PTS SYSTEM entry.

Temporary Library Deletion

When you delete SYSMODs that had temporary libraries loaded
during RECEIVE processing, those libraries are also deleted.
If you neglected to include +the SMPTLIB DD statement that
defines the direct access volumes containing the temporary
libraries, all SYSMODs with relative files are terminated.
If a library is not found, a warning message is issued and

the associated SYSMOD is deleted. If more files are
specified in the FILES operand on a header modification
control statement than are referenced in +the RELFILE

operand, messages are issued for those files not found when
the data sets are deleted from the SMPTLIB volumes.

REJECT Messages

REJECT processing produces messages on SMPOUT. No reports
are generated during REJECT processing.
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APPLY Processing

APPLY processing updates the target system libraries and SMP
data sets for those SYSMODs processed.

APPLY processing consists of the following major steps:

. SYSMOD se}ection

. Proéessing ++IF modification control statements
. Processing inline JCLIN

. Element selection

. Updating target system libraries and the SMP data sets

. Completion processing
. Termination processing
. Issuing APPLY reports and messages

In addition, APPLY also has special logic to handle=
. Source and macio updates

. Reprocessing previously applied SYSMODs

Before APPLY processing ‘'can = take ©place, checks are
accomplished to ensure that the SMP data sets defined in the
DD statements are wvalid and consistent. If any of the

following checks fail, an error message is issued and APPLY
processing is terminated: ‘ :

. The CDS must have a‘SYSTEM entzry.
. The PTS must have a SYSTEM entry.

. The CDS SYSTEM entry must indicate that it 1is
processable by this version of SMP.

* The CDS SYSTEM entry must have a CDSID subentry.

. The SREL subentry value in the CDS SYSTEM entry must be
present as an SREL subentxy in the PTS SYSTEM entry.
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SMP-does‘not~cheCk9to determine whether the CR2 and SCDS you
are using correspohnd to the CDS to be wused; therefore, you
‘must ensure that these data sets are the correct ones to be
used. ' '

Obtaining the PEMAX Value

The PEMAX value used is the greatest of all the PEMAX values
in the available SYSTEM entries on the CDS, PTS, or ACDS, if
present. If no PEMAX wvalue is present in the SYSTEM
entries, SMP uses the default wvalue of 500 subentries. See
Chapter 4 for a discussion of PEMAX values.

SYSMOD Selection

To select SYSMODs for processing, APPLY uses the PTS, which
contains SYSMODs that may be applicable to your target
system, the CNTL data set, which contains the APPLY control
statement and options, the CDs, which defines the
environment of the target system and describes functions and
service that are already applied, and the CR®, which
contains data Zfrom ++IF modification control statements of
SYSMODs previously applied.

There axe three options available on the APPLY control
statement that govern SYSMOD selection: '

. SELECT - selects specific SYSMODs for processing

. EXCLUDE -, excludes specific SYSMODs from mass
application

. GROUP ~ groups SYSMODs together

If no option is specified, the default is mass
application; that is, every eligible SYSMOD on the PTS is
applied.

Function SYSMODs that contain a ++VER modification control
statement with a DELETE operand must be explicitly specified
on the SELECT or GROUP keyword.

Mass Agg;ication (with or without EXCLUDE)
Mass application occurs if the APPLY control statement does

not specify either the SELECT oxr GROUP Keyuwords. Every
eligible SYSMOD in 'the PTS is selected for application
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except for the SYSMODs that have already been successfully
applied or for which a RESTORE operation was attempted and
failed.

If you spécify the EXCLUDE keyuword, the specified SYSMODs
are not selected for processing. :

If the SYSMODs that you are mass applying include a function
SYSMOD that contains a ++VER modification control statement
with a DELETE Kkeyword, SMP issues an erxror message and
terminates APPLY processing.

SELECT

Only the SYSMODs that you specify in the SELECT operand list
on the APPLY control statement are processed. If you select
an ineligible SYSMOD, APPLY processing issues an error
message and terminates the SYSMOD.

If you select a SYSMOD that has requisite sexvice ox
function SYSMODs that are not already applied, you must also
specify those requisite SYSMODs as SELECT operands, ox APPLY
processing issues an errxor message and terminates the
SYSMOD.

GROUP

The SYSMODs that you specify in the GROUP operand 1list on
the APPLY control statement are selected for application.
In addition, the SYSMODs that are requisites of those
SYSMODs (and their zrequisites, and so foxth) are also
selected for application.

Requisite SYSMODs are the SYSMODs referenced by the PRE and
REQ Kkeyuwords on the associated ++VER modification control
statement, and the SYSMODs referenced by the REQ Keyword on
the ++IF modification control statements.

As a result of specifying GROUP, additional function ozx
service SYSMODs may also be automatically processed +to
prevent you from inadvertently omitting a SYSMOD that should
have been applied with the others. ‘

There are, however, some cases when a SYSMOD that was not
specified in the GROUP list and is not already applied, but
is not selected <£for application. The following defines
these c¢ases: ' :
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. If a function SYSMOD is specified in the FMID Keyuword on
a ++VER modification control statement and that function
has not been applied, you must include  the SYSMOD-ID of
that function SYSMOD in the GROUP operand, or the SYSMOD
that included the FMID keyword is terminated.

For -example, PTF UZ00004 was specified in the GROUP
operand, but ~the function SYSMOD that PTF UZ00OOY4
specified in the FMID operand was not applied and not
specified in the GROUP. operand. Processing of PTF
UZ00004 is terminated:. The APPLY control statement and
the ++PTF and ++VER modification control statement for
PTF UZ00004 follow:

APPLY GROUP(UZO0OO0OO0OY4).

++PTF(UZOOOOYH) . :
++VER(Z038) FMID(GBP1501).

The function SYSMOD shoﬁld have been specified in the
GROUP operand. To correct the exrxor, specify:

APPLY GROUP(UZO00004,GBP1501).

. If a dependent 1levél‘ function SYSMOD specifies a
" function SYSMOD as a :requisite in the REQ operand list
on the ++VER modification control statement, but the
requisite function 'is not applied, is not included in
the GROUP operand list, and is a base level function,
the uspeci£Ying SYSMOD is terminated. A base level
function does not have an FMID keyword on its ++VER
modification control statement and defines elements of

the base system.

For éxahplé,ffunctiOn GCD1702 specified function HVT1500
as .a requisite SYSMOD wusing the REQ Kkeyword, but
function HVT1500 was not applied, not included in the
GROUP operand and is a base level function. In
addition, function GCD1702 is ' a dependent level function
because it has an FMID keyiiord on its ++VER modification
control statement. . Function GCD1701 is already applied.
Processing of function GCD1702  is. terminated. The
following shows = the APPLY: control: statement, - the
++FUNCTiON and ++VER modification control statements for
functions GCD1702 and HVT1500, and the relationships
between the SYSMODs:
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APPLY GROUP(GCD1702).

++FUNCTION(GCD1702).
++VER(Z038) REQ(HVT1500) FMID(GCD1701).

++FUNCTION(HVT1500).
++VER(Z038).

rmrrmemmme—m—— h
| GCD1701 |
S 4
]
|
FmT e a3 Fm—T s a3
] 6CD1702 |—-=——=———-—- > | HVT1500 |
o e e e v - <4 REQ e e = 4
Termination <c¢an be avoided . by specifying function

HVT1500 in the GROUP opexrand list. To corxrrect the
erroxr, specify:

APPLY GROUP(GCD1702,HVT1500).

You could optionally specify the BYPASS(RE®) option on
the APPLY control statement to avoid processing function
HVT1500.

If a service SYSMOD specifies a function SYSMOD as a
requisite in the RE¢® operand list on a ++VER
modification c¢ontrol statement or in the REQ operand
list on an ++IF modification control statement, but the
function SYSMOD is not applied or specified in the GROUP
operand list, the service SYSMOD is terminated.

For example, PTF UZ00019 specifies function GVT1603 as a
requisite in the REQ operand list on an ++IF
modification control statement, but function GVT1603 was
not applied or specified in the GROUP operand list and
function HED1201 is applied. Processing of PTF UZ00019
is terminated. The following shows the APPLY control
statement and the ++PTF, ++VER, and ++IF modification
control statements for PTF UZ00019:
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APPLY GROUP(UZO00019).

++PTF(UZ00019).
++VER(Z038) FMID(GVT1509).
++IF FMID(HED1201) THEN REQ(GVT1603).

To correct the exroxr, specify:

APPLY GROUP(UZ00019,GVT1603).

Optionally, you c¢ould specify the BYPASS(IFREQ) option
on the APPLY  c¢ontrol statement to avoid processing

function GVT1603.

Using the CRQ Entries

APPLY processing saves the ++IF modification <c¢ontrol

statements from applied SYSMODs in the CR® as

entries. In addition, FMID entries arxe created ox updated

for each FMID operand value specified in those

modification control statements. An FMID entry names each
SYSMOD that specified that FMID as the wvalue of its FMID
operand in the ++IF modification control statements.

Creating the CRQ entries is illustrated in Figure 7.
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++PTF({UZ00004).
++VER(Z038) FMID{GVT1501).

++IF FMID{GVT1502) REQ(UZ00005).

++PTF{UZ00005).
++VER(Z038) FMID(GVT1502).

++F FMID(GVT1503) REQ(UZ00007,UZ00009).

SMPCRQ

APPLY saves the )
++F modification FMID Entries
control statement data GVT1502 SYSMODS=UZ00004

GVT1503 SYSMODS=UZ00005

SYSMOD Entries

UZ00004 GVT1502 IFREQ=
UZ00005

UZ00005 GVT1503 IFREQ=
UZ00007

UZ00009

Figure 7. Creating the CRQ Entries

When a function SYSMOD not previously applied is selected
for application, SMP compares the FMID entries on the CR®
with the SYSMOD-ID of the function SYSMOD to see if there 1is
a match. If an FMID entry is found, then each of the CR®
"SYSMOD entries foxr the SYSMOD named in the FMID entry are
read to determine the requisite SYSMODs that are now
necessary to be applied.

Use of the CR2 entries when a function SYSMOD is applied is
shown in Figure 8.
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When you apply-a function . .....

++FUNCTION(GVT1503).

++VER(Z038) FMID(GVT1501).

FMID Entries
__SMP looks for an GVT1502 SYSMODS=UZ00004

FMID entry that GVT1503 SYSMODS=UZ00005 Z
matches the SYSMOD-ID

If found, the
SYSMOD Entries requisite SYSMODs
i} must also be applied.
UZ00004 GVT1502 IFREQ=
UZ00005

UZ00005 GVT1503 IFREQ=
uZ0o00o07
Uz00009

N~

Figure 8. Applying a FUNCTION SYSMOD

If a requisite SYSMOD has not been applied and is in the
PTS, it is automatically selected for application if either
mass mode or GROUP mode ©processing is taking place. This
facility prevents regression of your +target system when new
function is applied.
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Using the + +IF Modification Control Statements

When a SYSMOD is selected, the ++IF modification control
statements immediately <following +the ++VER modification
control statement that applies to the target system are read
from the MCS entry on the PTS and used to determine which
SYSMODs are requisites of the selected SYSMOD. Requisite
SYSMODs are specified in the RE® operands of the ++IF
modification c¢ontrol statements. SMP processes any ++IF
modification control statements with FMID operands that
specify function SYSMODs that are already applied or are
selected for concurrent application. Any requisite SYSMOD
that has not been applied or selected for application and
that exists on the PTS is selected for application when
processing in GROUP mode.

Processing Inline JCLIN

When a selected SYSMOD contains a ++JCLIN modification
control statement, APPLY processing performs the JCLIN
updates to the CDS before it processes the updates specified
in the element modification contrxol statements.

Each entry in the CDS that is affected by the JCLIN update
is saved before the update is performed in a BACKUP entry on
the SMP Save Control Data Set (SCDS). Each BACKUP entry in
the SCDS records the SYSMOD-ID " of the SYSMOD that contained

the inline JCLIN and the type of update pexrformed. '

The c¢ontents of +the BACKUP entries are described in the
"LIST SCDS Operands" discussion in Chapter 7.

Inline JCLIN is not processed for SYSMODs that are selected
for APPLY processing but that are either superseded or
deleted due +to specifications in other SYSMODs being
processed concurrently.

Permanent wupdating of the CDS entries occurs when the
associated SYSMOD entry is written to the CDS with the ERROR
indicator set.

The NOJCLIN option on the APPLY control statement is used to
prevent the processing of inline JCLIN. NOJCLIN can be used
if the JCLIN contained data that would overlay user modified
entries in the CDS.

If you specify NOJCLIN without an operand list, inline JCLIN
is not processed for any SYSMOD that was selected and
contained ++JCLIN modification control statements. If you
specify NOJCLIN with an operand 1list, inline JCLIN 1is not
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processed for the specified SYSMODs.

Element Selection

Because any combination of function and service SYSMODs can
be processed c¢oncurrently, and because you can apply
multiple versions of the same element at the same time,
APPLY processing has to choose the c¢orrect modification(s)
to the element from the selected S$YSMODs. Element selection
is based on information included in the modification control
statements of the selected SYSMODs, including Zfunction
hierarchy (FMID, VERSION) and service oxdexr (PRE, SUP).
These are primarily ++VER modification control statement
operands.

To determine which modification(s) of the element should be
selected, SMP uses the following rules based on the order of
appearance. Note that the FMID subentry of an element entry
can dynamically change during the selection process when a
" selection rule is met. However, the actual element entry is
not updated until the SYSMOD(s) affecting that element arxe
successfully processed.

. If the element entry already exists on the CDS and you
are processing a function SYSMOD +that updates the
element, then, in orxrder for the element to be selected,
the value of the FMID subentry in the element entry in
the CDS must appear:

. In the FMID operand on the ++VER modification
control statement (see Example 13,

d In the VERSION operand on the ++VER modification
control statement (see Example 2), orx

. In the VERSION operand on the element modification
control statement (see Example 3).

The following arxe examples of the preceding selection
rule: HDP1602 is the value of the FMID subentry in MOD
entry IEYXXMOD on the CDS:
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Example 1:

++FUNCTION(HDP1702).
++VER(Z038) FMID(HDP1602).
++MOD(IEYXXMOD).

Estample 2:

++FUNCTION(HDP1702).
++VER(Z038) VERSION(HDP1602).
++MOD(IEYXXMOD).

Example 3:

++FUNCTION(HDP1702).
++VER(Z038).
++MOD(IEYXXMOD) VERSION(HDP1602).

. If function SYSMODs that contain versions of the
same element are being processed concurrently, and
one function SYSMOD specifies the other zfunction
SYSMOD in the FMID operand on the ++VER modification
control statement, then the element is selected from
the specifying SYSMOD.

The following example shows two function SYSMODs
that c¢ontain macro DPMACRO and the hierarchical
structure of the functions. Because function
HDP1804 specifies function HDP1803 in the FMID
operand on its ++VER modification control statement,
the version of the macro is selected from HDP1804.

Femmmm——— |
1 HDP1802 |
b e e ——— J
|
|
++FUNCTION(HDP1803). S —— 1
++VER(Z038) FMID(HDP1802). | HDP1803 |
++MAC(DPMACRO). b e e 4
|
|
++FUNCTION(HDP1804). P 1
++VER(Z038) FMID(HDP1803). | HDP18OUL |
++MAC(DPMACRO) . b e e 4
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If function SYSMODs that contain versions of the
same element are being processed concurrently, the
version of the element that is selected is from the
SYSMOD that specifies the other SYSMODs in the
VERSION operxrand of the ++VER or element modification
control statement.

The following example shows two function SYSMODs
that «c¢ontain macro DPMACRO and the hierarchical
structure of the functions. Since HDP1803 specifies
HDP1802 in the VERSION operand of its ++VER
modification control statement, the version of the
macro is selected fxom HDP1803.

++FUNCTION(HDP1802).
++VER(Z038) FMID(HDP1801).
++MAC(DPMACRO) .

++FUNCTION(HDP1803). ;
++VER(Z038) FMID(HDP1801).
++MAC(DPMACRO) VERSION(HDP1802).

P —————— 1
| HDP1801 |
e e e r
I
I
Fo—————m e — 1
I I
o e e e 4 pm—————————— "
| HDP1802 | | HDP1803 |
TR 4 L e a

If function and sexrvice SYSMODs applied concurrently
contain the same element, but the service SYSMOD
specifies the function SYSMOD in the FMID operand on
the ++VER modification control statement and
replaces the element, the element is selected from
the service SYSMOD.

The following example shous a function and service
SYSMOD that contain macxo DPMACRO and the
hierarchical structure of the SYSMODs. Since PTF
UZ00063 specifies function HDP1803 in the FMID
operand of its ++VER modification control statement
and replaces the element, the element is selected
from the PTF.
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++FUNCTION(HDP1803).
++VER(Z038) FMID(HDP1801).
++MAC(DPMACRO) VERSION(HDP1802).

++PTF(UZ00063).
++VER(Z038) FMID(HDP1803).
++MAC(DPMACRO).

r=———————-=- 1
| HDP1801 |
b e 4
!
|
o= — e ——— Bl
| I
r——————————- 1 r————————==- 1
| HDP1802 | | HDP1803 |
. 4 O O ]
I
|
Fr—————————— 1
| Uuz00063 |
T 4

If a service SYSMOD contains a VERSION operand (on
either the element oxr ++VER modification control
statement) and the FMID of the element is equal to
one of the VERSION operand values, the element is
selected. When more than one serxrvice SYSMOD meets
this <c¢riteria, one of them must specify in 1its
VERSION operand the SYSMOD-IDs that are wvalues in
the FMID operands in +the ++VER modification control
statements of each of the other service SYSMODs.

The following example shows +two PTFs that replace
module IFTAABB and the hierarchical structure of the
SYSMODs. The functions FVT3101, FVT3102 and FVT3103
have been applied. Both FVT3102 and FVT3103 specify
FVT3101 in the FMID operand on theixr ++VER
modification control statements. Using the VERSION
operand, function FVT3103 indicates that the
elements that it contains are superior to those in
function FVT3102. The FMID subentry of MOD entry
IFTAABB has a value of FVT3103. Because both PTFs
specify FVT3103 in the VERSION operands of their
++VER modification control statements and PTF
UZ00002 specifies FVT3101 in the VERSION operand,
the module is selected from PTF UZ00002.
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++PTF(UZ00001).

++VER(Z038) FMID(FVT3101) VERSION(FVT3103).
++IF FMID(FVT3102) THEN REQ(UZ0C002).
++MOD(IFTAABB) DISTLIB(AR0S99).

++PTF(UZ00002).
++VER(Z038) FMID(FVT3102) VERSION(FVT3101,FVT3103).
++MOD(IFTAABB) DISTLIB(AO0S99).

P —— b |
| FVT3101 |
b e e e - o
|
| bendeniantheshasiesdeinatiesinaiethe bt b
| | |
FmermTmTm e hl ‘ e ——————T
| FvVvT3102 | | | FVT3103 |
b e - —— J l b e e - ———— o
] |
r=———=T—T"=—=T==== i | phenienien e T
| Uz00002 ] | UZ0000 1 |
U S J d
. If two or more sexrvice SYSMODs that replace the same

element and specify the same FMID are applied
concurrently, the element is selected from the
SYSMOD that specifies (either directly or
indirectly) the other SYSMODs in eithexr the PRE or
SUP operands of the ++VER modification c¢ontrxol
statement. ’

An indirect specification can occur when one SYSMOD
specifies a second SYSMOD as a prerequisite which in
turn supersedes a thirxd SYSMOD. Foxr example, PTF
UZ00003 specifies PTF UZ00002 in the PRE operand of
its ++VER modification c¢ontrol statement and PTF
UZ00002 specifies PTF UZ00001 in the SUP operand of
its ++VER modification control statement. PTF
UZ00001 is ignored because it is superseded. The
element is selected from PTF UZ00003 because it
contains a later zreplacement of the element,
indicated by the PRE operand.
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U If one or more SYSMODs contain updates to an element
(that is, ++MACUPD, ++UPDTE oxr ++SRCUPD), and none
of the SYSMODs have bheen superseded by SYSMODs being
applied at the same time, then all of the updates
are selected. See "Processing Source Module and
Macro Updates™ later in this <c¢hapter for further
discussion.

. If two or more SYSMODs modify the same module using
"IMASPZAP modifications, only one 1is selected. If
SMP can determine the serxrvice order, the SYSMOD that
is a prerequisite for any others is selected. If
the lowest service level SYSMOD is superseded by the
next highest service level SYSMOD, then the latter
is selected. If no serxrvice order can be determined,
then the SYSMOD that SMP selects cannot be
determined; the other SYSMODs are terminated.

Thus, SMP c¢an serialize the processing of some
SYSMODs. You must, houwever, use multiple APPLY
statements in the same invocation of SMP to
separately apply each SYSMOD with ++ZAP modification
control statements to the same module.

SMP does not <check for function SYSMODs that are specified
in the NPRE operand of the ++VER modification c¢ontrol
statement of a previously applied SYSMOD. This condition
does not cause termination, but you should Keep a record of
those function SYSMODs that specify other function SYSMODs
as negative prerequisites.

SUP and DELETE Processing During Element Selection

Some SYSMODs selected <for APPLY processing might be either
superseded or indirectly deleted by other SYSMODs also
selected. When this occurs, SMP treats these SYSMODs as if
they do not exist and does not process their ++IF and
++JCLIN modification control statements. Element selection
ignores any SYSMODs that are deleted or superseded, but
recoxrds their exxistence in the CDS.

The CRQ entries for SYSMODs that have been applied but are
superseded by selected SYSMODs are treated as if they did
not exist.

Deletion of ©SYSMODs can only occur at the function SYSMOD
level. Deletion is specified by the DELETE Kkeyuword on the
++VER modification control statements of function SYSMODs.
When a function SYSMOD selected for APPLY processing
specifies another function SYSMOD in the DELETE opexrand, SMP
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checks the (DS to detexrmine if the function to be deleted
was applied. If so, then every entry in the ¢DS, including
'SYSMOD entries, that contains an FMID subentry that matches
the SYSMOD-ID in the DELETE operxrand is logically deleted;
that is, the entries are treated as if they did not exist,

but are not physically deleted.

Additional function and service SYSMODs might also
deleted if they are dependent on the SYSMODs that

deleted in the previous step. This is done by looking at
each CDS entry that contains an FMID subentrxry that is the
same as those SYSMODs that have already been logically
deleted. This process is repeated until no furthexr SYSMODs
arxre found within the hierarchy of the function SYSMOD

specified for deletion.

The result of this process is the logical deletion of all
SYSMODs within the hiexarchy of the specified function

SYSMOD.

In the following example, function SYSMODs GDE1203, GDE1303,

and GDE1403, and service SYSMODs UZ00009, Uz00010

UZ00004 are logically deleted as a result of specifying
'DELETE(GDE1203)" on the ++VER modification control

statement.

++FUNCTION(GDE2000).
++VER(Z038) FMID(HVT1500) DELETE(GDE1203).

r=——=——===—==== hl
{ GDE1203 |
U U 4
|
| pientesiendnteniast ettt g i
| | ]
re—========= 1 | sttt ] r——sTT s e bl
| uzoooouy | | Uuzoo0009 | | GDE1303 |
U o b e e <4 Lo e e m o e o o

P ———————— -
| GDE1403
b J
I
o 1
| uzooo10 |
b J
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All CR® entries associated with deleted SYSMODs are also
logically deleted, with the exception of entries +that
reference the SYSMOD containing the DELETE Keyword. This
ensures that the conditional action that should occur as a
result of applying the SYSMOD +that contains +the DELETE
Reyword does occur, thus preventing regression.

DISTLIB Operand Checking ,

When an element is selected for application and a CDS entry
for that element already exists, the value of the DISTLIB
operand on the element modification c¢ontrol statement is
compared with +the DISTLIB subentry in the CDS element
entzry. If they are not equal, SMP issues a message to
inform you of an exror condition and terminates the SYSMOD
containing the element.

If service and function SYSMODs are being processed and
contain . the same element, and an element entry does not
exist on the CDS, the service SYSMODs must specify the same
DISTLIB as the function SYSMODs on the element modification
control statements. If they do not, SMP issues an error
message and the APPLY function is terminated.

If two service SYSMODs update or replace the same element,
have different DISTLIB operand values, and are both eligible
for processing, but an entry for the element does not exist
on the ¢CDS, then +the first SYSMOD processed causes a CDS
element entry to be created <containing the DISTLIB from its
modification control statement. SMP terminates the second
SYSMOD.

Updating Target System Libraries and SMP Data Sets

Updating of target system libraries and SMP data sets does
not occu? until all possible verification checks have been
made . SMP attempts to zreflect the state of the target
system in the SMP data sets even if other error conditions
occur while updating +the libraries or data sets, resulting
in eithexr the termination of APPLY processing or SMP.
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Creation of SYSMOD Entries on the CDS

For each SYSMOD' that was not terminated, a SYSMOD entxy is
created on the CDS or replaced if an entry already exists.
The entry includes the data from the applicable ++VER
modification control statement, suhkentries for each of the
elements included in the SYSMOD package, and indicators that

are set when ++IF and ++JCLIN modification <control
statements are present. At this point in the processing, no
updates have been made to the target system libraries. The

ERROR status indicator is set in +the SYSMOD entry, and is
later reset if the SYSMOD is processed successfully.

APPLY Indication in the PTS SYSMOD Entries

For each SYSMOD that was not terminated, the identifier of
the CDS to which the SYSMOD has been applied is added to the
SYSMOD entry in the PTS. This is done by adding the CDSID
(from the CDS SYSTEM entry) to the APPID subentries in the
PTS SYSMOD entry, unless a subentry already exists for that
CDS identifier.

Data Set Usage

After SMP has selected a SYSMOD and created any required CDS
entries, the target system libraries axre updated. In
addition to the PTS, CR®, SCDS, and CDS data sets, APPLY
processing uses the WRK1, WRK2, WRK3, WRKY4, and WRKS5 data
sets for temporary storage when it invokes programs such as
the linkage editor and IEBUPDTE. Usage of these data sets
is described in Chapter 9.

When processing SYSMODs that specify the FILES operand on
the header modification <c¢ontrol statement, the temporary
libraries on the volumes identified by the SMPTLIB DD
statement are used directly by the invoked programs. If
element modification <c¢ontrol statements in the SYSMODs
contain the TXLIB oxr LKLIB Kkeywords, you must provide the
appropriate DD statements that reference these libraries.

For macro and source modules, SMP c¢opies the individual
members of these libraries to the appropriate target system
libraries using IEBCOPY. When MALIAS is specified on the
++MAC modification c¢ontrol statement or MALIAS subentries
exist in the MAC entry on the CDS, SMP uses IEBUPDTE instead
of IEBCOPY.

74 0S/VS System Modification Program (SMP)



For load module data, SMP copies the individual members of
these libraries to the appropriate target system libraries
only if the load module on the target system consists of
only one module. This can occur for modules copied from the
distribution libraries to the target system libraries during
system generation. Othexwise, the temporary libraries are
used as input to the linkage editor.

The MTS and STS are used to store macros and source modules,
respectively, when there is no SYSLIB subentrxy in the MAC or
SRC entry and the SYSLIB keyuwoxrd is not specified on the
modification control statement. The individual members
remain stored in these data sets until they are replaced by
subsequent APPLY processing or are deleted by ACCEPT or
UCLIN processing. '

Use of the LMOD Operand

When the LMOD operand is specified on a ++MOD modification
control statement, the values in the operand list are added
to the MOD entry on the CDS as LMOD subentries. If an LMOD
entry does not exist for - a name that is specified in the
list, no LMOD entry is created. No 1link edit is pexrformed -
for that load module, and SMP issues a warning message and
creates a BACKUP entry on the SCDS for the CDS MOD entry
before modification.

Deletion of Elements

When an element selected for application is to be deleted
from the target system (specified by the DELETE opexrand on
its associated modification control statement), the CDS
entxy for that element is copied to the SCDS for use if the
SYSMOD is later restored. A situation can occur where an
element is both added to and deleted from the target system
by SYSMODs that are applied concurrently. In this case, the
element entry may be c¢reated as a result of processing a
++JCLIN modification control statement for the adding SYSMOD
or by APPLY processing prior to +the deletion. This is
necessary because the adding SYSMOD, and any othexr SYSMODs
affecting the element othexr than the deleting SYSMOD, may be
accepted into the distribution libraries without accepting
the deleting SYSMOD, thereby allowing for the restoration of
the deleting SYSMOD by itself.

In addition +to the deletion of +the element entry from the

cDhSs, the element is deleted £from the target system
libraries. For macros and source modules, the element is
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deleted from either the target system library, oxr the MTS or

STS. For modules, if the corresponding load module is
comprised solely of deleted modules, the load module 1is
deleted. ’ :

Updating the MODID Subentries of Element Entries

Updates occur to the MODID fields of element entries‘on the
CDS as follows: ' '

. The FMID subentry is replaced with the FMID of the
SYSMOD from which the modification to the element was
selected. If this is a function SYSMOD, then it is the
SYSMOD-ID of the function itself.

. The RMID subentry is replaced with the SYSMOD-ID of the
SYSMOD from which the replacement modification to an
element was selected. A replacement modification causes
the deletion of any existing UMID subentries.

If a MOD entry is being wupdated as the result of an
assembly of an ASSEM entry, the RMID is replaced with
the SYSMOD-ID of +the SYSMOD that modified the maczro
causing the assembly and the RMID subentry indicator is
set to reflect this occurence. ‘ ‘ ‘

If a service SYSMOD c¢ontaining a replacement of an
element does not supersede every SYSMOD indicated in the
UMID subentries for the element entry and BYPASS(ID) was
specified, SMP issues a warning message for each SYSMOD
that was not superseded. The update type subentry (that
is SRCUPD, MACUPD or ZAP) in the nonsuperseded SYSMOD
entry is indicated as regressed, wunless it is "bheing
concurréntly reapplied to the <replacement copy of the
element. See "Processing Service Updated Function
SYSMODs"™ later in this chapter for further information
on RMID processing. e : o

. UMID subentries are added for every SYSMOD that has
update modifications to an element that specifies the
RMID of the element as a prerequisite SYSMOD. If both
replacement and update modifications ‘are being
concurrently applied and the -SYSMODs with the updates
specify the SYSMOD <from which the element wés,selected
as a prerequisite, the RMID is replaced and. the UMIDs
are added. If a SYSMOD with an update modification to
an -element supersedes another SYSMOD ‘with an update
modification to the same element, then the UMID subentry
for the SUperseded,SYSNOD, if it exists, is deleted from
the element entry. L : :
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If a SYSMOD containing an update to an element does not

specify the SYSMOD in the RMID subentry as

a

prerequisite (unless the FMID is the same as the RMID)
and BYPASS(ID) was specified, SMP issues a warning
message and adds. the SYSMOD-ID to the element entry as a

UMID subentry.

Completion Processing

After the target system libraries are updated, the CDS

SYSMOD and associated element entries are updated. If any

target systen librazxy updating did not complete

successfully, SMP does not change the CDS entries.

SYSMOD Completion

A SYSMOD is considered completely processed when:

. Rll of its elements have been updated oxr replaced using
either the element data provided with the SYSMOD or

other SYSMODs that had superioxr function or service

levels, and

. Rll of its 1zrequisite SYSMODs have also been completely

rrocessed.

When these conditions are true, SMP sets the ERROR indicatox
off in +the C€CDS SYSMOD entry and issues a c¢ompletion

message.

SUP Processing after SYSMOD Completion

cDS SYSMOD entries include multiple subentries
superseding SYSMODs, referred to as SUPBY subentries.

for

When -

a SYSMOD supersedes another SYSMOD, as specified by a value
in the SUP operand on the ++VER modification c¢ontrol

statement, the SYSMOD-ID becomes a SUPBY subentry in

the

SYSMOD entry created or updated for the supexrseded SYSMOD.
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DELETE Processing after SYSMOD Completion

When a function SYSMOD that deleted another function SYSMOD
is successfully processed, all CDS entries that wuwere
logically deleted and not replaced by the deleting SYSMOD or
other SYSMODs being processed c¢oncurrently are physically

deleted fxrom the CDS. If any of these entries are for
elements, then the elements are removed from - target system
libraries where applicable. The following actions occur for

deleted elements:

. Macros that were members of target system libraries,
indicated by the SYSLIB subentries of the C¢CDS MAC
entries, are deleted from those libraries.

. Source modules that were members of target system
libraries, indicated by the SYSLIB subentries of the CDS
SRC entries, are deleted from those libraries.

. Load modules are deleted from the target system
libraries if all of the modules in the load modules are
deleted.

When a function SYSMOD that deleted another function SYSMOD
| is successfully processed, the CRQ FMID entries for the
} deleted function are removed from the CRQ.

Each SYSMOD that was specified in the DELETE operand of the

++VER modification control statements ,0f successfully
processed SYSMODs has a SYSMOD entry created or updated on
the CDS indicating the deleting SYSMOD. The purpose for

this entry is to prevent deleted function SYSMODs from being
reprocessed by APPLY.

Updating the CRQ

The CRQ SYSMOD entries are c¢reated when the associated
SYSMOD is successfully processed. The FMID entries affected
are created or updated at the same time.

Termination Processing

There are two types of termination 'that can oc¢cur as a
result of APPLY processing. In the first c¢ase, the SYSMOD
currently being processed is terminated and APPLY processing
continues for the remaining SYSMODs. In the second case,
APPLY processing is terminated.
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SYSMODs that you specify for APPLY processing must meet
eligibility zrequirements 1in oxder to be selected for
processing. Eligible SYSMODs are those SYSMODs on the PTS
that do not have the ERROR indicator set in the PTS SYSMOD
entry, and that have at least one ++VER modification control
statement with an SREL operand value equal to the SREL
subentry in the CDS SYSTEM entzry. In addition, those
SYSMODs with FMID Keywords on ++VER modification c¢ontrol
statements are eligible if +the function identified 1is
applied or being selected for application concurrently.

Termination of SYSMOD Processing ;

Termination of a SYSMOD causes a return <code of 8;
termination occurs in response to any of the following
conditions:

. If you have specified +the GROUP Keywoxrd on the APPLY
control statement and implicitly or explicitly specified
an ineligible SYSMOD, SMP texminates the entire group of
SYSMODs.

¢ Inline JCLIN processing failure. The entries that are
affected are restored to the state that existed before
JCLIN processing.

. DISTLIB operand checking failure.
. For GROUP and mass mode processing, a requisite SYSMOD

has not been applied and is not available in the PTS forx
concurrent application.

. A requisite, SYSMOD has not been applied and is specified
as a value of the EXCLUDE operand on the APPLY control
statement.

. A SYSMOD specified as a value of the SELECT operand on
the APPLY control statement has a requisite SYSMOD that
has not been applied and was not specified in the SELECT
list.

. A SYSMOD does not pass the ID validation checking. This
can occur when APAR fixes have been applied but are not
supexrseded by the SYSMOD for any element. The following
MODID verification checks are done for sexrvice SYSMODs
only:
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- If the SYSMOD is‘replacing an element, the RMID of
the element entry must be specified in the PRE ox
SUP operand of the "++VER modification control
statement unless the RMID is equal to the FMID. Any
UMIDs in the element entry must be specified in the
SUP operand of the ++VER modification control
statement. For every MODID that is not specified,
SMP issues an erxrror message.

- If the SYSMOD is updating an element, the RMID of
the element entry must be specified in +the PRE
operand of the ++VER modification control statement
unless the RMID is equal to the FMID. If the above
condition is not +true, an error message 1is issued.
If any UMIDs are present in the element entry, then
for each one that is not specified in the PRE or SUP
operand of the ++VER modification control statement,
SMP issues a warning message that indicates a
possible regression of a previous modification.

These c¢hecks are performed internally when multiple
service SYSMODs replace or update the same element.
That is, the CCDS element entry image is dynamically
updated according to function hierarchy and sexvice
orxder algorithms and the appropriate MODID verification
checks are performed.

. A SYSMOD has a requisite relationship with a SYSMOD
that has been terminated.

. Function SYSMODs, not already applied and not
specified in the GROUP operand, can cause
texrmination, described wunderx "SYSMOD Selection”™
earlier in this discussion.

. If, during the selection process, an eligible SYSMOD
has more than one ++VER modification contrxol
statement meeting +the selection <c¢riteria, and the
functions specified in both ++VER modification
control statements are applied, the SYSMOD 1is
terminated because SMP cannot determine which ++VER
modification control statement to choose, since they
are all applicable. This 1s illustrated in the
following example:

++PTF(UZ00029).
++VER(Z038) FMID(GVT1502).
++VER(Z038) FMID(GVT1505).
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4 A DD statement is missing for a target system
library.

APPLY Processing Termination

APPLY processing termination causes a return code of 12.
For each of the following conditions, SMP issues an error
message. APPLY reports are not produced when a function
SYSMOD is terminated before selection processing completes.
Termination c¢an be caused by any of the following
conditions:

. Termination of processing of any function SYSMOD.

. Two function SYSMODs are specified in the SELECT orx
GROUP list and one specifies the othexr in the DELETE
operand of its ++VER modification control statement.

. Two Zfunction SYSMODs are specified in the SELECT or
GROUP 1list, or are selected in mass mode, and one
specifies the othexr in +the NPRE opexrand of its ++VER
modification control statement.

. A function SYSMOD that specifies a previously-applied
SYSMOD in the NPRE operand of its ++VER modification
control statement is specified in the SELECT or GROUP
list.

. A function SYSMOD that has been deleted Dby a
Previously-applied SYSMOD (that is, a SYSMOD entry on
the CDS indicates that the SYSMOD has been deleted) is
specified in the SELECT or GROUP list.

. A function SYSMOD +that has been superseded by a
previously-applied SYSMOD (that is, a SYSMOD entry on
the C€DS indicates that the SYSMOD is superseded) is
specified in the SELECT or GROUP list. A sexvice SYSMOD
in the same situation is not processed but +the APPLY
function is not terminated.

Avoiding Termination of a SYSMOD

Certain error conditions that cause the termination of a
SYSMOD can be avoided by specifying the BYPASS operand
-on the APPLY control statement. In BYPASS mode, some
erroxr conditions are treated as warning conditions. The
following operand values can be specified with the
BYPASS operand to avoid termination:
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. ID - specifies that error conditions in the

validation c¢heck of +the RMID and UMID fields do
cause termination. Where error messages

ordinarily be issued, warning messages are issued

instead.

. PRE - specifies that SYSMODs that are not present on the
CDS and are not currently candidates for application,

but that are specified in the PRE operand of
modification control statements, do not
termination.

. REQ - specifies that SYSMODs that are not present on the
CDS and are not currently candidates for application,

but that are specified in the REQ operand of
modification control statements, do not
termination.

. IFREQ - specifies that SYSMODs that are not present on

the CDS and are not currently candidates

application, but that are specified in the REQ operand
of ++IF modification control statements, do not cause

termination.

Processing of Partially Applied SYSMODs

A SYSMOD is <considered only partially applied if the ERROR
indicator is set in the SYSMOD entry on +the CDS and the
RESTORE indicator is not set. A subsequent APPLY pass can

process the SYSMOD, and if successfully processed,
resets the ERROR indicator.

APPLY CHECK Facility

The intent of the CHECK option is to perform a 'dry run'
inform you of possible error conditions and to provide
reports of SYSMOD status, libraries +that will be updated,
regression conditions, and SYSMODs that will be deleted.
Permanent updating of SMP data sets and target system

libraries does not occur.
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APPLY Reports and Messages

Four reports are produced as a result of APPLY processing
and are explained in Chapter 6. In addition, messages are
issued to inform you of exrror and warning c¢onditions that

are detected before the reports are produced. The messages
are produced on the SMPOUT data set unless you have provided
an SMPRPT DD statement. In this case, the repoxrts arxe

produced on the SMPRPT data set.

Reports are not produced if a function SYSMOD terminates.

Processing Source Module and Macro Modifications

SMP allows you to receive and apply multiple modifications
to the same macro or source module. These modifications can
exist in different types of SYSMODs (++USERMODs, ++PTFs, o
++APARs) and can be processed concurrently by the APPLY
function.

When two oxr more updates to the same source module or macro
arxre being processed concurrently, the text from each is
automatically merged based on the sequence numbexs in
columns 73 to 80. The orxrder of the merge is based on the
service ordexr expressed by the PRE and SUP kKeyuwords. If SMP
finds a service oxder relationship between all of the
SYSMODs being processed, the merge occurs according to that
order. When no sexvice order is found, the SYSMODs are
merged according to the +type of SYSMOD, in which case
updates from PTFs are merged first, followed by updates from
RPARs. Finally, updates fxrom USERMODs are merged. '

If any of the SYSMODs being processed do not have a service
ordexr relationship with other SYSMODS that do have a service
order, the updates from the unrelated SYSMODs are merged
after the updates from SYSMODs that have a service order
relationship.

When SYSMODs are superseded by othexr . SYSMODs being
processed, the superseded SYSMODs are ignored, but a record
of their existence is made in the CDS.

As a genexal rule, any object text supplied in the superiox
SYSMOD is used, rather than reassembiing the updated source
module, 1if all the relationships between SYSMODs are
specified. The superior SYSMOD is the last SYSMOD +to be
merged. You can prevent APPLY processing from using the
object text and assembling the updated source module by
specifying the ASSEM keyword on the APPLY control
statement. The assembly of the updated souxce module occurs
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automatically when:
. The object text is not present in the superior SYSMOD,

. Rll relationships to other SYSMODs updating
module are not specified, orx

the sourxce

. Rll relationships to
updated or
specified.

previously applied SYSMODs that
replaced the source module are not

See the "Assembly of Source Text"™ later in this discussion

for further information.
The following examples demonstrate the rules for source
module update and replacement processing:

Example 1:

++PTF(UZ201234).

++VER(Z038) FMID(GXY3100) SUP(AZ10022).
++SRCUPD(IXYMODO1) DISTLIB(XYSRCLIB).
++MOD(IXYMODO1) DISTLIB(XYMODLIB).

++PTF(UZ01255).

++VER(Z038) FMID(GXY3100) SUP(AZ10022,UZ01234).
++SRCUPD(IXYMODO1) DISTLIB(XYSRCLIB).
++MOD(IXYMODO1) DISTLIB(XYMODLIB).

The source module updates
by the SUP keywozrd. PTF

superseded by PTF UZ01255.

system library or the STS
source module text cards
text is
source module is done.
linkage editor to replace

included for module IXYMODOT1,
The object

that are being applied are related
UZ01234 is ignored because it is
The sourxrce module in the target
is updated using IEBUPDTE with the
in PTF UZ01255. Because object
no assembly of the
text is processed by the
the appropriate load module(s).
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Example 2:

++PTF(UZ01234).

++VER(Z038) FMID(GXY3100) SUP(RZ10022).
++SRCUPD(IXYMODO1) DISTLIB(XYSRCLIB).
++MOD(IXYMODO1) DISTLIB(XYMODLIB).

++PTF(UZ01266).

++VER(Z038) FMID(GXY3100) SUP(RZ10022,UZ01234).
++SRC(IXYMODO1) DISTLIB(XYSRCLIB).
++MOD(IXYMODO1) DISTLIB(XYMODLIB).

++PTF(UZ01277).

++VER(Z038) FMID(GXY3100) SUP(AZ10033) PRE(UZ01266).
++SRCUPD(IXYMODO1) DISTLIB(XYSRCLIB).
++MOD(IXYMODO1) DISTLIB(XYMODLIB).

The SYSMODs have a service order specified by the SUP and
PRE Kkevyuords. PTF UZ01234 1is ignored because it 1is
superseded by PTF UZ01266. PTF UZ01277 specifies. PTF
UZ01266 as a prerequisite. Because the source module 1is
replaced by PTF UZ01266, IEBCOPY is used to copy the source
replacement text +to the target system library or +the STS.
The source module is then updated using the source update
text in PTF UZ01277 by invoking IEBUPDTE. The object text
supplied in PTF UZ01277 is used by the linkage editor to
replace the load module(s).

N

Example 3:

++PTF(UZ01234) .

++VER(Z2038) FMID(GXY3100) SUP(RAZ10022).
++SRCUPD(IXYMODO1) DISTLIB(XYSRCLIB).
++MOD(IXYMODO1) DISTLIB(XYMODLIB).

++APAR(AZ10022).
++VER(Z038) FMID(GXY3100).
++SRCUPD(IXYMODO1) DISTLIB(XYSRCLIB).

++USERMOD(MY00010).
++VER(Z038) FMID(GXY3100).
++SRCUPD(IXYMODO1) DISTLIB(XYSRCLIB).

All of the SYSMODs arxe not interrelated. The user
modification does not specify either PTF UZ01234% oxr APAR
RZ10022 and they do not reference USERMOD MYO00010 in the PRE
or SUP operands. Because the PTF supersedes the APAR, the
APAR is ignored and the sourxrce update text from +the PTF is
used,. The source update text from the user modification 1is
merged into the update text from the PTF. Any lines of code
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with the same sequence numbers are taken from the user
modification. The resulting merged update text is wused to
update the source module using IEBUPDTE. Because the user
modification does not include object text and it is the
superior SYSMOD, the souxrce module is assembled and the
resulting object text is 1ink edited as oxr with the load
module in the tarxget system library.

Example 4:

++PTF(UZ0123Y4).

++VER(Z038) FMID(GXY3100) SUP(AZ10033).
++SRCUPD(IXYMODO1) DISTLIB(XYSRCLIB).
++MOD(IXYMODO1T) DISTLIB(XYMODLIB).

++APAR(RZ10022).
++VER(Z038) FMID(GXY3100).
++SRCUPD(IXYMODO1) DISTLIB(XYSRCLIB).

++USERMOD(MY00010) .
++VER(Z038) FMID(GXY3100).
++SRCUPD(IXYMODO1) DISTLIB(XYSRCLIB).

This example is similar to the previous one except that the
PTF does not supersede the APAR. Because thexe is no
relationship between any of the SYSMODs involved, the merge
ordexr for the source update text is the PTF, then the APAR,
and finally the user modification. The resulting merged
update text is then merged into the source module using
IEBUPDTE and the source module is assembled because the user
modification did not contain object text for the module.
The resulting object text is then link edited as or with the
load module in the target system library.

Example 5:

++PTF(UZ01234).

++VER(Z038) FMID(GXY3100) SUP(RZ10033).
++SRC(IXYMODO1) DISTLIB(XYSRCLIB).
++MOD(IXYMODO1) DISTLIB(XYMODLIB).

++APAR(AZ10022).
++VER(Z038) FMID(GXY3100).
++SRCUPD(IXYMODO1) DISTLIB(XYSRCLIB).

++USERMOD(MYO00010) .

++VER(2038) FMID(GXY3100).
++SRCUPD(IXYMODO1) DISTLIB(XYSRCLIB).
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In this example, the PTF contains a source replacement.
Because there is no relationship between any of the SYSMODs,
the processing of the SYSMODs cannot take place without some
special action on your part. If you want both the APAR and
the user modification to wupdate the source module text
supplied with the PTF, you must specify 'BYPASS(ID)' on the
APPLY control statement. If BYPASS is specified, the source
module is replaced in the target system library or STS with
the source text from the PTF using IEBCOPY and the text from
the user modification is merged with the text from the APAR.
The merged update text is merged with the zreplaced source
module using IEBUPDTE, the 1resulting source module 1is
assembled, and the resulting object text is link edited as
or with the load module in the target system library.

If you do not specify BYPASS(ID), only the PTF is processed
because the APAR and USERMOD do not specify the PTF as a

prerequisite. You <c¢an subsequently process both the APAR
and the user modification by specifying BYPASS(ID) or by
modifying their respective ++VER modification control

statements to specify the PTF in the PRE operand list.

Assembly of Source Text

When source text is selected from a SYSMOD for processing,
the SYSMOD might also c¢ontain object text foxr the same
module. When this occurs, the source text is not assembled
unless one of the following conditions is trxue:

. The ASSEM Keyword is specified on the APPLY control
statement.

. The source text is an update (that is, the source texut
follows a ++SRCUPD modification control statement) and
the SYSMOD does not specify all of the UMIDs in the SRC
entry on the CDS in its PRE oxr SUP keyuword values. This

condition occurs when a PTF is selected and you
previously applied usexr modifications ox APARs that are
not superseded by the PTF. Note that it may be

necessary for you to reapply your user modifications ox
APARS because the PTF might 1zreplace lines of code. You
might also need to modify your user modifications.

. The BYPASS(ID) option is specified on the APPLY control
statement to permit the concurrent processing of updates
and replacements. This is needed when APARs oxr user
modifications are applied to a source module that 1is
being zreplaced by a PTF or function SYSMOD when the
APARs or user modifications do not specify the PTF orx
RMID subentry value as a prerequisite.
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. Multiple updates +to the same source module are being
processed concurrently and the superior SYSMOD does not
contain object text for the module.

. A MOD entry for the source module with the indicator set
in the RMID subentry shouws the source module was
assembled because of a macro change. ’

IEBUPDTE Control Cards

The only IEBUPDTE c¢ontrol statements allowed in the SYSMOD
arxre the ./ CHANGE and . ENDUP. SMP generates any ./ ALIAS
statements needed and places. them in the IEBUPDTE input data
following the last text statement. The .7/ ALIAS control
statements are generated only for macro updates. Any MALIAS
operand values are added to those already existing in the
MAC entry on the CDS, and any duplicates axre ignored. SMP
generates a ./ ALIAS control statement for each MALIAS
subentry in the CDS entry. ‘

The ./ CHANGE statement, which is finally passed to IEBUPDTE
along with the merged update text, is taken from the last
update to be merged into the te=xt. This permits the SSI
information, if any, from the .- CHANGE statement of the
last merged update to be processed by IEBUPDTE.

IEBUPDTE Input and Output Libraries

When IEBUPDTE is invoked, the work data set containing the
macro or source updates becomes the SYSIN data set. The
version of the macro or sourxce module used as +the base for
the updates is found in a target system library, the MTS or

STS, or a distribution library, depvending upon previous
APPLY processing and whether the macro ox source module
exists in one of those libraries. The input library used

becomes the SYSUT1 data set for IEBUPDTE, and the output
library used becomes the SYSUT2 data set.

If the macro or source module is in a target system library,
then the target system 1library is used for the input and
output data sets. ’

If the macro or source module was not previously modified
and is not 1in a target system library, then the input data
set is the distribution library and the output data set is
either the MTS oxr STS.
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If previous modifications were accepted into the
distribution library and the membexr no longex exists on the
MTS or STS, then the distribution library is used as input,
and the MTS or STS is used as output.

If previous modifications were accepted and the member still
exists on the MTS or STS, then that data set is used for
both input and output.

If previous modifications have not been accepted and the
member exists on the MTS or STS, then that data set is used
for both input and output.

See "ACCEPT Processing™ in this <chapter for related
processing when SYSMODs containing source module and macro
updates are accepted. '

Processing the SSI Keyword

The SSI Keyworxrd can be specified on the ++MAC and ++SRC
modification control statements. . However, if eithexr the
TXLIB or RELFILE Keyword ' is also specified, no action is
taken because the element is copied to the target system-
library, or the MTS or STS.

When neither the TXLIB nor RELFILE Keyuword is specified, the
replacement text for the element is included in the SYSMOD
itself. SMP writes the replacement text to a work data set
before invoking IEBUPDTE. R ./ REPRO control statement is
written as the first text statement for the element in the
work data set. If SSI was specified, the SSI keyword is
included on the .7/ REPRO statement. IEBUPDTE is then
invoked to place the replacement copy in eithex the target
system library, oxr the MTS ox STS.

If any other SYSMODs that update the element are also being
processed, they are processed as shown in "ProceSsing Source
Module and Macro Updates™ earlier in this chapter, causing
another invocation of IEBUPDTE.

Usage of DISTSRC, ASSEM and DISTMOD Operands

Because SMP cannot determine from the data processed by
JCLIN what source modules are contained in a totally copied
library, the DISTSRC, ASSEMNM, and DISTMOD operands are
provided to pass this information to SMP when a macro is
replaced or updated that results in the reassembling of
source modules. The DISTSRC keyuword value specifies the
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name of the distribution library containing the source
moduilies.  The ASSEM Keyuword value specifies a list of souzxce
modules and/or SYSGEN assembly modules that should be
assembled during APPLY processing. The DISTMOD Keyword
value specifies the name of the distzxibution library
containing the load modules. These three Kkeywords azxe
-specified on ++MAC, ++MACUPD, and ++UPDTE modification
control statements.

The ASSEM keyword values are placed in the associated SYSMOD
entry on the CDS as ASSEM subentries. If any of the modules
specified in the ASSEM kKeyword values are found on the CDS
as SRC or ASSEM entries, then +the DISTLIB and SYSLIB
subentry values are used in lieu of +the DISTSRC Kkeyuword
value.

If neither a SRC nor an ASSEM entry exists for a module in
the ASSEM keyword values, then a SRC entry is created. The
DISTSRC Keyuword value is placed in the SRC entry as the
DISTLIB subentry. If +there is a DLIB entry on the CDS for
the DISTSRC Keyword value, then the SYSLIB subentry(s) from
the DLIB entry are placed in the SRC entry as SYSLIB
subentry(s). If no DLIB entry exists, the SYSLIB subentry
in the SRC entry is left as null and the STS is used in
rlace of a target library.

If thexre 1is no MOD‘entry'on the CDS for a module in the
ASSEM operand 1list, one 1is created. The DISTMOD keyuword
value is placed in the MOD entry as the DISTLIB subentry.

If no LMOD entry exists for - a module, one is created,
provided there is a DLIB entry on the CDS for +the DISTMOD
keyword value. The SYSLIB subentry(s) from the DLIB entry
are placed in the ILMOD entry as SYSLIB subentry(s) and the
LMOD subentry is placed in the MOD entry. If no DLIB entzry
exists, then no LMOD subentry exists in the MOD entry and,
therefore, no executable 1locad module can_ be updated in the
target system for that module.

After the macro update or replacement is accomplished, the
assemblies of all modules specified in the ASSEM operand

list are performed. If no member is found in either the
source target system library or STS, or in in the
distribution library for a source module specified in the
ASSEM operand list, a wWwarning message is issued and
processing of the SYSMOD continues without assembling ox
link editing the module. If an assembly completes with a

return code greater than the one that you specified in the
ASMRC subentry of the PTS SYSTEM entry (or the SMP default
of 4, if the ASMRC subentry is null), the processing of the
SYSMOD is texrminated. If the resulting object text fxrom a
successful assembly can be link edited into a load module,
then the 1link edit is performed.
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Reprocessing Applied SYSMODs

A SYSMOD that is already applied can be reapplied by
specifying eithexr the SELECT or GROUP operand with the
SYSMOD-ID as' an operand value. If a SYSMOD is selected for
reapplication but it is indicated as superseded on the CDS,
it is not zreapplied. If GROUP is specified, only +those
SYSMODs not previously applied and/orxr those specified in the
GROUP list are applied. Eligibility and +texmination rules
as previously described are enforced in GROUP processing.

kThe processing of the individual elements within a SYSMOD
occurs only when one of the following conditions is true:

. If the modification is an element replacement, the RMID
of the element must be the same as the SYSMOD-ID of the
SYSMOD. Any UMIDs must be superseded by the SYSMOD.

4 If the modification is an element wupdate, the SYSMOD
must specify the RMID value as a prerequisite oxr specify
BYPASS(ID) on the APPLY control statement. It is
possible for SMP +to change the RMID for an element
during APPLY processing, but this occurs before the
element wupdate is ©processed. For exrample, if you
specify a SYSMOD in the SELECT ox GROUP operand that
replaces the element and also specify a SYSMOD that
updates the element, the SYSMOD containing the
replacement is processed before the SYSMOD <c¢ontaining
the update. This feature allows for +the reapplication
of user modifications and APARs (that contain updates to
source modules or macros) concurrent with the
application of a SYSMOD replacing those source modules
OYX mMacros.

Automatic Reapplication of SYSMODs

It is possible that an applied SYSMOD might be selected for
reapplication as a result of selection of a function SYSMOD
being applied for the first time. This c¢an occur if the
modification is applicable to more than one function. For
example, consider the following SYSMOD:

++PTF(UZ00C01).

++VER(Z2038) FMID(GVT3100).

++IF FMID(GVT3101) THEN REQ(UZ00001).
++VER(Z038) FMID(GVT3101).
++MOD(IFTABCD) DISTLIB(A0S99).
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I£f PTF. UZOOOO1 is alréady applied as service -for function
GVT3100, then SMP selects the first ++VER modification
control statement and creates a CRQ2 entry for the ++IF
modification .contrel statement that follows the ++VER
modification control statement. As a result, when function
GVT3101 is selected for application, PTF UZ00001 is also
selected because its version of module IFTABCD is at a
higher service 1level than that of function GVT3101. This
would be txrue even if function GVT3101- specified
DELETE(GVT3100), which would zresult in the deletion of PTF
Uz00001, because the deletion is logical until the deleting
SYSMOD GVT3101 is successfully processed. The ++VER
modification control statement that SMP selects for PTF
UZ00001 is the one with the FMID(GVT3101) operand.

Processing a Service Updated Function SYSMOD

A function SYSMOD that is already applied c¢an be reapplied
to replace elements with higher sexvice level versions of
the elements. This is possible when the function SYSMOD
package has been changed by a service wupdate process. See
"Service . Updated Function SYSMODs" in .Chapter 2 for a
discussion of service updated SYSMOD construction.

Some elements in the service updated function SYSMOD are
excluded from processing. This exclusion 1is normal and
occurs when any one of the following conditions is true:

. The FMID in the element entry on the C€DS is not the
SYSMOD-ID of the SYSMOD and the FMID was not specified
as a value of the VERSION operand on either the ++VER or
element modification control statement. In the
following example, the MOD entry foxr module IFTAAR has
an FMID subentry of HVT1502. The module is not selected
from function HVT1501 because it does not specify
HVT1502 in either its ++VER or ++MOD modification
control statement.

++FUNCTIONCHVT1501).
++VER(Z038).
++MOD(IFTAAR).

CDS Entries: Type Name Subentries

MOD IFTAAR FMID=HVT1502
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The RMID in the element entry is not specified in the
SUP operand of the appropriate ++VER modification
control statement, but the SYSMOD entxry for the RMID
specified a direct or indirect PRE or SUP relationship
with the SYSMOD specified in the RMID operand on the
element modification control statement. This situation
can occur if the service level of the element on the CDS
is higher than that of the service updated function
SYSMOD.

++FUNCTIONCHVT1501).
++VER(Z038) SUP(UZOO00O01).
++MOD(IFTAAR) RMID(UZ000O01).

CDS Entries: Type Name Subentries
MOD IFTAAR FMID=HVT1501
RMID=UZ00002
SYSMOD UZ00002 FMID=HVT1501
PRE=UZ00001
SYSMOD UZ00001 FMID=HVT1501

The RMID in the element entry is not the FMID and/or
there are UMIDs in the element entzry., and no RMID
operand is specified on the element modification control
statement from the SYSMOD. This c¢an occur when the
service level of the element on the C€DS is higher than
that of the service updated function SYSMOD.

- ++FUNCTION(HVT1501).
++VER(Z038).
++MOD(IFTAAR).

CDS Entries: Type Name Subentries
MOD IFTAAR FMID=HVT1501
RMID=UZ00002

(o 4

MOD IFTAAR FMID=HVT1501
RMID=HVT1501
UMID=AZ00001

The RMID in the element entry is the same as the RMID
operand wvalue in the element modification control
statement from +the SYSMOD and there axre UMIDs in the
element entry that are not superseded by the SYSMOD.
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++FUNCTION(HVT1501).
++VER(Z038).
++MOD(IFTAARR) RMID(UZO0OOO1).

CDS Entries: Type Name Subentries
MOD IFTAAR FMID=HVT1501
RMID=UZ00001
UMID=AZ00001

If an individual element was not excluded from processing,
it is selected from the serxrvice updated function SYSMOD when
one of the following conditions is true:

. The FMID in the element entrxy on the CDS is specified as
a value of the VERSION operand in either the ++VER ox
element modification control statement.

++FUNCTION(HVT1502).
++VER(Z038) VERSION(HVT1501).
++MOD(IFTARAR).

CDS Entries: Type Name Subentries
MOD IFTAAR FMID=HVT1501

. The RMID in the element entry on the CDS matches the
RMID operand value on the corresponding element
modification <c¢ontrol statement and thexe are no UMID
subentries in the element entry.

++FUNCTION(HVT1502).
++VER(Z038) SUP(UZ00001).
++MOD(IFTAAR) RMID(UZ00001).

CDS Entries: Type Name Subentries
MOD IFTAAR FMID=HVT1502
RMID=UZ00001

UMID=null

. The RMID in the element entxy on the CDS matches one of
the SUP operand values in the appropriate ++VER
modification control statement, or equals the FMID, and
any UMIDs are also specified in the SUP operand of the
appropriate ++VER modification control statement.
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++FUNCTION(HVT1502).
++VER(Z038) SUP(UZ00001,R200001,UZ00002).
++MOD(IFTARR) RMID(UZ00002).

CDS Entries: Type Name Subentries
MOD IFTAAR FMID=HVT1502
RMID=UZ00001
UMID=RZ00001

. The RMID operand is not specified in the element
modification control statement, the RMID subentry in the
element entry on the CDS equals the SYSMOD-ID of the
function (that is, +the. FMID), and there are no UMID
subentries in the element entry.

++FUNCTION(HVT1502).
++VER(Z038) SUP(UZ00001).

++MOD(IFTAAR).
CDS Entries: Tvpe‘ Name Subentries
MOD IFTAAR FMID=HVT1502
RMID=HVT1502
UMID=null

If an element is neither excluded nor selected, the SYSMOD
is terminated wunless BYPASS(ID) is specified on the APPLY
control statement. This condition occurs if the element is
selected but the UMID subentries c¢ontain one or more
SYSMOD-IDs that are not superseded oxr prerequisites of the
function SYSMOD. The following shows this case:

++FUNCTION(HVT1502).
++VER(Z038) SUP(UZ00001).
++MOD(IFTAAR) RMID(UZ00001).

CDS Entries: Type Name Subentries
MOD IFTAAR FMID=HVT1502
RMID=HVT1502
UMID=AZ00005

APAR AZ00005 was applied to module IFTAAR but was 'not
superseded by function HVT1502. The service level of the
function is assumed to be higher because the RMID operand is
specified on the ++MOD modification control statement and
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the RMID subentry in the MOD entry equals the SYSMOD-ID of

the function. However, if the module is selected, the APAR
is regressed; therefore, you must reapply the APAR
concurrently or specify BYPASS(ID) on the APPLY control
statement.

If you want SMP to concurrently apply the requisite SYSMODs
at the same time that the service updated function SYSMOD is
processed, you must specify the GROUP keyword on the APPLY

control statement. As a result of specifying GROUP, SMP
also selects requisite SYSMODs +that were not previously
applied. ‘

If a service updated function SYSMOD is being applied for
the first time, for each element selected <from the SYSMOD,
SMP sets the RMID subentry of each element +to the RMID
operand value, 1f present, on the associated element
modification control statement.
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RESTORE Processing

RESTORE processing removes SYSMODs that have been processed
by APPLY frxrom the target system libraries. SYSMODs that
have been accepted into the distribution libraries cannot be
restored.

RESTORE processing takes the version of the module,. source
module or macrxo that was in use before RESTORE processing
from the distribution library and places it back into the
target system library. In addition, required modules are
reassembled and placed Dback into the target system
libraries, and the CDS, SCDS, and CRQ are returned +to the
state they were in before the SYSMODs uwere applied.

SMP Data Set Validation

Before RESTORE processing c¢an take place, SMP checks to
ensure that the SMP data sets defined in the DD statements

are valid and consistent. If any of the following checks
fail, SMP issues an error message and RESTORE processing
terminates:

. The CDS must have a SYSTEM entry.

. The CDS SYSTEM entry must indicate that it 1is
processable by this vexrsion of SMP.

. The CDS SYSTEM entry must have a CDSID subentry.
. The ACDS must have a SYSTEM entry.

. The ACDS SYSTEM entry must indicate that it is
processable by this version of SMP.

. The ACDS SYSTEM entry must have a CDSID subentzry.
. The PTS must have a SYSTEM entry.
. The SREL subentry value in the CDS SYSTEM entry must

exist as an SREL subentry in the PTS SYSTEM entry and
match the SREL subentry in the ACDS SYSTEM entry.
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SMP does not check to see if the CR2 and SCDS that you are
using are compatible with the CDS defined. It is your
responsibility +to0 ensure that these data sets are the
correct ones to bhe used.

Obtaining the PEMAX Value

The PEMAX value that SMP uses is the greatest of all the
PEMAX values in the SYSTEM entries on the CDS, PTS, orx ACDS,
if available, or the default value of 500 subentries if no
PEMAX values exist in the SYSTEM entries. See Chapter 4 fox
a discussion of PEMAX values.

SYSMOD Selection

When you specify SYSMODs to be restored, you should be aware
that SYSMODs can be interrelated by the PRE, RE®, FMID, and
SUP keyuwords on ++VER modification control statements and by
the REQ keyuword on ++IF modification contxol statements.
Interrelated SYSMODs that have been applied but not accepted
are considered members of a restore group.

R restore group for a SYSMOD consists of all +the SYSMODs
that have specified that SYSMOD in a PRE, FMID, REQ, ox SUP
operand in their ++VER modification control statements or in
a REQ operand in their ++IF modification control statements
and any SYSMODs that reference those SYSMODs in FMID, PRE,
RE®?, oxr SUP operands. In other words, all SYSMODs that have
a direct or indirect dependency with a SYSMOD specified forx
RESTORE processing are considered part of the zrestore
group.

RESTORE processing can bhe performed for SYSMODs that are not
members of a restore group as well as all the SYSMODs in a
restore group.

You c¢an selectively restore SYSMODs, or you can restore
SYSMODs in restore groups. These options are specified by
the SELECT and GROUP kKeywords, respectively, on the RESTORE
control statement. The following explains these options:
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SELECT

Only the SYSMODs that you specified are selected. You
should be aware that SYSMODs othexr than those specified
may be required to synchronize the taxrget system to the
level of +the distribution libraries. In SELECT mode,
you must specify all of +the SYSMODs that are requisites
of a specified SYSMOD, or the specified SYSMOD is
terminated.

GROUP

Each SYSMOD specified in the GROUP operand and all of
their - dependent SYSMODs are considered as a restore
group and are selected for RESTORE processing.

SYSMOD Ineligibility

Certain c¢onditions exist that can cause SYSMODs to Dhe
considered ineligible forx RESTORE processing. These
conditions cause SMP to terminate processing of the
ineligible SYSMODs and issue messages to inform you of the
exror conditions.

The following conditions c¢ause SMP to consider a SYSMOD as
ineligible foxr RESTORE pxocessing=

. An element Dbeing restored has a MODID in the element
entry on the ACDS +that does not have a corresponding
SYSMOD entrxry on the CDS. This c¢an occur if a SYSMOD has
been is accepted without being applied and, as a result,
the distribution library is at a higher function ox
sexvice level than the target system library.

. The version of an element being zrestored is the same in
the target system: library as it is in the distribution
library. This can occuxr if a SYSMOD is both applied and
accepted.

d A SYSMOD that should have been selected for RESTORE
processing was not specified in the SELECT opexand list.
This condition can occur if one of the SYSMODs specified
in the list is part of a restore group that is not fully
specified.
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The sexvice level of an element in the distribution
library is not the correct one. This c¢an occuxr if
several modifications to the same element are applied at
different points in time, none of which were accepted,
and the later modifications are the ones that are
selected for RESTORE processing.

Consider the following example. The ACDS shouws that an
element was last replaced on the distribution libraries
by PTF UZ00001, but the C¢CDS indicates that the 1last
replacement to the element on the system was by PTF
Uuzoooo0oy, In addition, the element was also modified on
the system by PTFs UZ00002 and UZ00003. The following
figure shows the SYSMODs on the DS and ACDS in sexvice
orderx:

CDS SYSHODS. ACDS SYSMODs
| gttt ] oo m————— )
] UZ00O0O1 | | Uz00001 |
b e e e ——— o4 Lo e e e e e e e oJ
|
FemTmE e el
| uzoooo02 |
L e s e e o e e e o4
|
FmTeSmmm— ]
| Uz00003 |
S J
| N
| ahmaeniahanfnin i b
| UzZooo0y |
Lo e e e - o4
If you specified: 'RESTORE GROUP(UZOOOOUY).', PTFs

UZ00002 and UZ00003 would not be considered part of the
restore processing group since they are not dependent on
PTF UzZ0000Y4. To correct the error, specify: 'RESTORE
GROUP(UZ00002).". ‘

When this condition is detected, SMP issues messages to
inform you of the SYSMODs that must be restored along
with the specified SYSMOD or accepted prior to restoring
that SYSMOD.

Ineligibility of a member of a restore group terminates
processing for the entire group. This c¢an occur both in
GROUP and SELECT mode.
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. Function SYSMODs thaf contained the DELETE Xeyword on
the ++VER modification control statement used for APPLY
processing are not eligible for RESTORE processing.

If a function SYSMOD is terminated for any of the' above
conditions, the RESTORE function is also terminated.

Inline JCLIN

If a SYSMOD that had inline JCLIN is restored, SMP attempts
to restore the CDS entries affected by the JCLIN to their
state before the SYSMOD was applied. This is done Dby
accessing the related SYSMOD entry and associated BACKUP
entries in the SCDS. For each BACKUP entry, SMP checks the
corresponding CDS entry to ensure that the last modification
to the CDS entry was for the SYSMOD being restored. If it
was, then the entxy is replaced from the SCDS BACKUP entry.
If it was not, SMP issues a message to indicate that the
entry was not replaced with the SCDS BACKUP entry and
RESTORE processing continues. This condition can occur if
you used UCLIN or JCLIN to update an entry after you applied
the SYSMOD being restored, or if a subsequent SYSMOD was
applied that updated the entry but did not have a dependency
relationship with the SYSMOD being restored. The lattex
condition should only occur for LMOD entries.

As each entry is completed, SMP deletes the BACKUP entry.
When all BACKUP entries have been processed, SMP deletes the
related SYSMOD entry from the SCDS. This processing is done
rrior to updating target system libraries.

JCLIN processing occurs in the reverse order of application;
that is, +the latest update is restored £first and the

earliest update is restored last. The orxdexr is determined
by the dependency relationships of the SYSMODs being
restored.

Element Restoration

Each element modified by +the SYSMODs being zrestored is
altered by one of the following processes:

. If the modification being removed deleted the element
using a DELETE operand on the element modification
control statement, +the element entry that was backed up
on the SCDS is restored on the CDS as described earliex
in "Inline JCLIN."™ The copy of the element is restored
from the distribution library specified by +the DISTLIB
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subentxry of the element entry to the target systenm
library, MTS, or STS.

. If the modification being removed was a complete
replacement of the element, then the copy of the element
in the distribution 1library is used to replace the
element in the target system 1library. If the element
has no copy in the distribution library, the element is
deleted from the target system library and the element
entry is deleted from the CDS. If the module is also a
complete load module, then the load module is deleted
and the LMOD entry in the CDS is deleted.

. If the modification being removed contained a ++MOD
modification control statement with an LMOD operand,
the MOD entry is restored with the copy from the SCDS as
described earlier in "Inline JCLIN."™

. If the modification being removed is an IMASPZAP, the
target system library load modules are link edited as
described above provided that otherx IMASPZAP
modifications to the module are also being restored or
have been accepted into the distribution 1library copy.
If not, the associated SYSMOD and all related SYSMODs
are terminated.

. If the modification being removed is a macro Or source
module update, the element is zreplaced with the copy of
the element in the distribution library provided that
any othexr updates to the element are also being restored
or have been accepted into the distribution library
copy. If not, SMP terminates the associated SYSMOD and
all of its zrelated SYSMODs. All assemblies are
accomplished after this restoration completes.

Avoiding Termination of SYSMOD Processing

You can avoid certain error conditions that would terminate
a SYSMOD by specifying the BYPASS(ID) operand on the RESTORE
control statement. In this way, error conditions in the ID
validation checKking do not cause SYSMOD termination but are
treated as warnings.

The first two: - conditions described earliexr in "SYSMOD
Ineligibility"™ can be bypassed using this option. Houwever,
in +the first <c¢ase, the target system library contains a
version of the element that is probably functionally
superior to that version being <removed. This can cause the
executable c¢ode in the target system library to be
inoperable. In addition, SMP updates the element entry on
the CDS to reflect the UMID and RMID subentry contents from
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the element entry on the ACDS. In this case, the SYSMOD
entry might not exist on the CDS because the NOAPPLY Keyuword
was probahly used on the ACCEPT control statement; thus, the
SYSMOD was never applied to the target systenmn. You should
avoid using +the BYPASS(ID) option unless it 1is absolutely
necessary.

Updating the MODID Subentries of Element Entries

The MODID fields of element entries are replaced with those
from the ACDS element entry.

Supersede Processing

All SYSMOD entries that are superseded by SYSMODs being
restored have the SUPBY subentries for those SYSMODs
deleted. If all SUPBY subentries are deleted for a
superseded SYSMOD entry, and the entry was created by APPLY
processing, then the entry itself is deleted. As a result
of restoring a SYSMOD that superseded a previously applied
SYSMOD, CRQ entries +that might have been ignored during
APPLY processing may now be applicable. This <c¢ondition is
not acted upon by RESTORE processing. Therefore, subsequent
APPLY processing may request requisite SYSMODs that are now
applicable because of previously applied function SYSMODs.

Deleting Data from the CRQ

When a SYSMOD is successfully restored, any associated
SYSMOD entry is deleted, and the related FMID entries are
updated to remove +the reference on the CR2 to the restored
SYSMOD.

Updating the PTS

When a SYSMOD is successfully restored and the REJECT
indicator is on in the PTS SYSTEM entry, the SYSMOD is also
rejected from the PTS as described earlier in "REJECT
Processing." Any +temporary libraries associated with the
SYSMOD are also deleted.
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When a  SYSMOD is successfully restored and the REJECT
indicator in the PTS SYSTEM entry is off, the APPID subentry
matching the CDSID in the CDS SYSTEM entry is deleted from

the PTS SYSMOD entry to indicate that the element is

no

longer applied to the target system library represented by

that CDS.

Deleting Entries from the CDS

When a SYSMOD 1is successfully restored, any associated CDS

element entries are zreplaced with those from the ACDS.
an ACDS entry is not present, the CDS entry is deleted.

Deleting Members from the MTS and STS

If

When a successfully restored SYSMOD c¢ontains modifications
to macros or source modules that were placed in the MTS orx
STS during APPLY processing, those members are deleted from

the appropriate data set.

RESTORE Reports and Messages

RESTORE processing produces two reports. They are described

in Chaptexr 6. If a Zfunction SYSMOD is selected
terminates, no reports are produced.

but

In addition, SMP may issue messages to inform you of erxrror

and warning conditions detected prior  to producing
reports.
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ACCEPT Processing

The ACCEPT process updates the distribution libraries ox
permanent user libraries and the ACDS. :

In dgenexral, ACCEPT processing 1is very similar to APPLY
processing, except that the SYSMODs are placed into
permanent libraries, and the ACDS and ACR® data sets are
used rather than the CDS and CRQ data sets. Eligibility,
selection, termination, and exception processing are handled
in much the same way as they are duxring APPLY processing.
Therefore, review "APPLY Processing™ earlier in this chapter
because the following text describes only the differences
between the tuwo.

SMP Data Set Validaiion

Before ACCEPT processing c¢an take place, SMP checks to
ensurxe that the SMP data sets defined in the DD statements

are valid and consistent. If any of the following checks
fail, SMP issues an erxror message and ACCEPT processing
terminates:

. The CDS must have a SYSTEM entry.

e The CDS SYSTEM entry nust indicate that it 1is
rrocessable by this version of SMP.

. The CDS SYSTEM entry must have a CDSID subentry.
. The ACDS must have a SYSTEM entry.

. The ACDS SYSTEM entry must indicate that it is
processable by this version -of SMP.

. The ACDS SYSTEM entry must have a CDSID subentry.
. The PTS must have a SYSTEM entry.
. The SREL subentry value in the CDS SYSTEM entry must

exist as an SREL subentry in the PTS SYSTEM entry and
match the SREL subentry in the ACDS SYSTEM entry.

SMP does not check to see if +the SCDS that you are using is
compatible with your €DS. It is your responsibility to
ensure that the SCDS is the correct one to be used.
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Obtaining the PEMAX Value

The PEMAX value that SMP wuses is the greatest of all the
PEMAX values in the SYSTEM entries on the CDS, PTS, or ACDS,
if available, or the default value of 500 subentries if no
PEMAX values exist in the SYSTEM entries. See Chapter 4 for
a discussion of PEMAX values.

SYSMOD Selection Methods

To select SYSMODs eligible for processing, APPLY uses the
PTS, which contains SYSMODs that might be applicable to your
distribution libraries or permanent wusexr libraries, the
ACDS, which defines +the environment of the distribution

libraries and describes functions and service already
accepted, the ACR®, which contains data from ++IF
modification control statements of SYSMODs previously

accepted, and the CNTL input stream, which contains. the
ACCEPT control statement with options.

SYSMOD selection is similar to selection in APPLY
processing, except that the SYSMODs +that are selected for
mass acceptance are those that have been applied but not
accepted. This means that the CDS is requixed for ACCEPT
processing. To bypass the requirement for the CDS, the
NOAPPLY opexrand must be specified on the ACCEPT control
statement. Specifying 'ACCEPT NOAPPLY.' causes SMP to use
the same selection c¢riteria that it uses during APPLY
processing for 'APPLY.'

Inline JCLIN

When a SYSMOD with associated JCLIN is accepted, the related
SYSMOD and BACKUP entries on the SCDS are deleted. This
processing occuxrs only when the SYSMOD is successfully
processed by ACCEPT and the NOAPPLY Keyword was not
specified on the ACCEPT control statement.

JCLIN processing against +the ACDS entries is not necessary
because the affected entry types do not require any data,
except DISTLIB changes, to be carried across from the
associated CDS entries during RCCEPT processing. See
'DISTLIB Operand Checking' below.
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DISTLIB Operand Checking

Inline JCLIN processing is not done against the ACDS. 1If
the SYSMOD being processed changes +the DISTLIB <for any
elements, the CDS element entries must zreflect those
changes, or you must make the necessary changes to the ACDS
using UCLIN processing before ACCEPT processing.

The ACDS element entry is wupdated with the DISTLIB subentry
from the CDS when the following conditions are met:

U The NOAPPLY Keyword is not specified on the ACCEPT
control statement

. The SYSMOD that c¢hanged the DISTLIB has been processed
by APPLY processing

. The DISTLIB subentry in the ACDS element entry is not
the same as the corresponding DISTLIB subentry in the
cDhs

. The SYSMOD-ID of the SYSMOD being processed appears in
any of the FMID, RMID, or UMID subentries in +the CDS
element entzry

. The DISTLIB value in the CDS element entxy is the same

as the DISTLIB value in the element modification control
statement

ACCEPT Indication in the PTS SYSMOD Entries

For each SYSMOD. that was not terminated, an ACCID subentry
is added to the associated SYSMOD entry in the PTS using the
CDSID from the ACDS SYSTEM entry, unless one already exists
foxr that CDSID.

Data Set Use

The ACDS and ACRQ are used rather than the CDS and CRQ.

The CDS is required unless the NOAPPLY Keyword is specified
on the ACCEPT control statement.

Load modules in temporary libraries are always copied to the
appropriate distribution libraries using IEBCOPY.
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Members stored in the HTS or STS might be deleted if the
following conditions are met:

. The NOAPPLY operand was omitted on the ACCEPT control
statement.

. The SAVEMTS and/oxr SAVESTS indicators in the CDS SYSTEM
entry are reset.

. The MODID subentries in the CDS element entry match the
MODID subentries in the ACDS element entry.

Using DISTSRC, ASSEM, and DISTMOD Operands

Because there are no ASSEM entries on the ACDS, SMP only
checks the SRC entries to see if there is an entry for the
modules in the ASSEM operand list.

DLIB and LMOD entries do not exist on the ACDS; therefore,
the SYSLIB subentries of the SRC and MOD entries have no
meaning.

The c¢opy of the source module is obtained from the
distribution library referenced by the DISTSRC operand.

Assemblies of the source modules arxre not done if a
distribution library for the zresulting modules does not
exist.

The object text is link edited into the distribution library
referenced by the DISTMOD operand, if specified, or the
distribution library referenced by the DISTLIB subentry of
the associated MOD entry. '

Deletion of Elements

The SCDS is not used to back up element entries +that are
deleted during ACCEPT processing. Element entries are
deleted from the ACDS and the distribution libraries. If
NOAPPLY was not specified and there is no inline JCLIN for a
SYSMOD, the BACKUP entries for those elements that axe
deleted during APPLY processing are deleted from the SCDS.
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Deleting SYSMOD Entries from the PTS

For each SYSMOD successfully processed by ACCEPT, the
associated SYSMOD and MCS entries on the PTS are deleted.
Temporary libraries are deleted if the PURGE indicator is
set in the PTS SYSTEM entrxry and the NOAPPLY keyword was not
specified on the ACCEPT control statement.

Processing APARs and User Modifications

In ordexr to process ++APAR and ++USERMOD SYSMODs, you must
specify the keywords APARS . and USERMODS, respectively, on
the ACCEPT control statement. This is required to avoid
inadvexrtent acceptance of corrective service and user
modifications into the distribution libraries.
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UCLIN Processing

UCLIN processing adds, deletes, and changes entries and
entry data in the ACDS, ACR®, Ccbs, CR®, MTS, PTS, SCDS, and
STS data sets. :

UCLIN processing is invoked by specifying the UCLIN control
statement, followed by the UCL statements and the ENDUCL
control statement.

The PTS SYSTEM Entry

UCLIN processing 1is used to build the SYSTEM entry on the

PTS.

The following subentries and indicators can be

specified:

The names of programs invoked by SMP to assemble, copy,
compress, link edit, perform IOSUP, IMASPZAP, and text
update. ' :

The ddnames of the SYSOUT data sets used by these
programs.

The return code values that are compared with the codes
returned from these programs in order to control SMP
processing.

Additional processing parameters used by these
programs.

Space parameters and high level data set name qualifiers
for data sets allocated during RECEIVE processing for
relative files.

The SRELs of the system(s) being maintained.

'FMIDs for function SYSMODs.

A PEMAX value used by SMP functions.

The PURGE indicator for <c¢ontrolling +the deletion of
SYSMODs from the PTS during ACCEPT processing.

The REJECT indicator for controlling the deletion of
SYSMODs from the PTS during RESTORE processing.
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‘The ACDS and CDS SYSTEM Entries

The ACDS and CDS SYSTEM entries are created and modified by
UCLIN processing. The following subentries and indicators
can be specified:

. The CDSID of +the ACDS or ¢CDS +that identifies the
distribution library or target system.

. The SREL éf the.system being maintained.
. A PEMAX value used by SMP functions.

. The NUCID, which is the identifier of the saved nucleus
stored during APPLY processing.

e The SAVEMTS indicator for controlling the deletion of
members from the MTS during ACCEPT processing.

. The SAVESTS indicator for c¢ontrolling the deletion of
members from the STS during ACCEPT processing.

The last three are only meaningful for the CDS SYSTEM
entry.

Entry Update Indication in ACDS and CDS Entries

When an entry is updated by UCLIN, the character string
'UCLIN ' 1is placed in the UPDID subentry. This prevents
loss of updates, as described in the following tegt.

When an entry is updated with inline JCLIN, a back-up copy
of the entry is saved on the SCDS. If you then update the
CDS entry wusing UCLIN, the character string 'UCLIN ' is
rlaced in the CDS UPDID subentry. If you then attempt to
restore the SYSMOD, the BACKUP entry in the SCDS is not used
to restore the entry because the UPDID subentry value does
not match the SYSMOD-ID of the SYSMOD being restored.

When ACDS and CDS entries are listed, the field labelled
'"LAST UPDATE' shows the content of the UPDID subentry.
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UCLIN Messages

UCLIN processing produces messages on SMPOUT.
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JCLIN Processing

JCLIN processing adds and changes entries and entry data in
a CDS by analyzing JCL input streams.

Types of CDS Entries Affected

JCLIN processing creates and updates ASSEM, DLIB, LMOD, MAC,
and MOD entries on the CDS as follous:

ASSEM entries are created or replaced when JCL contains
an assembler job step. The name of the ASSEM entry is
determined fxrom the DSN operand value of the SYSPUNCH DD
statement, when the EXEC statement is for an assemblex
program, or the name specified in the MOD operand, when
the EXEC statement is for the ASMS procedure. The ASSEM
entry includes the source text following the SYSIN DD
statement.

DLIB entries are created when the JCL contains a COPY
job step that totally copies members from a distribution
librarxy to a target system 1library. A library 1is
considered to be totally copied when no SELECT control
statements are encountered. EXCLUDE c¢ontrol statements
may be present in the control statement input. The name
of the DLIB entry is taken fxom the INDD operand value
on the COPY control statement. The SYSLIB subentry is
the operand value of the QUTDD operand on the COPY
control statement. This control statement follows the
SYSIN DD statement in the JCLIN input data.

LMOD entries are created or wupdated when JCL contains a
link edit ox COPY Jjob step. For 1link edit steps, an
LMOD entry is created or updated for the name specified
in the NAME linkage editor control statement following
the SYSIN DD statement in the JCLIN input data orxr the
member name in the DSNAME operand of +the SYSLMOD DD
statement.

The library name is found in the SYSLMOD DD statement,
or, 1if the LINKS procedure 1is specified on the EXEC
statement, is the value of +the NAME operand. All
linkage editoxr control statements. except INCLUDE and
NAME are included in +the data portion of +the LMOD
entry. If the LMOD entry already exists, any control
statements except CHANGE and REPLACE are 1zreplaced with
those in the JCLIN input stream. The parameters in the
PARM operand of <the EXEC statement are interpreted and
the corresponding indicatoxs are set in the LMOD entzxy.
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An entry 1is also created when JCL contains a COPY job
step that selectively copies members from a distribution
library to a target system library. Each member
specified in the MEMBER operand of the SELECT control
statement causes the creation or update of an LMOD entry
with a SYSLIB subentry equal to the operand value of the
OUTDD operand on the COPY control statement.

. MAC entries are created or updated when JCL contains an
assembler job step. The assembler input data is scanned
for macros that expand or are coplied via +the COPY
assembler statement. An assembler instruction that is
greater than five characters in length is considered to
be a macro name. Each one encountered causes a MAC
entry to be created or updated, and adds a GENASM
subentry to the entry {for the ASSEM entry that is
created or replaced for the same job step.

. MOD entries are created or updated when JCL contains a
link edit or COPY job step. For link edit steps, a MOD
entry is created or updated when an INCLUDE control
statement 1is encountered in the SYSIN DD data. The
ddname following the INCLUDE operand is for the
distribution library and becomes the DISTLIB subentry of
the MOD entry. The name in parentheses following the
ddname is the name of the MOD entry itself. An LMOD
subentry is added +to the MOD entry for +the load module
specified in the NAME control statement.

For COPY steps, a MOD entry is created or updated when
selective copies of distribution library members to a
target system library are required. For each name
specified in +the MEMBER operand of the SELECT control
statement, a MOD entry is created or updated with that
name, an ILMOD subentry is added +to the entry, and the
ddname specified in +the INDD operand of the COPY
statement becomes the DISTLIB subentry. MAC entries are
not created from IEBCOPY job step input.

If the SELECT control statement renamed the load module
(that is, '"SELECT MEMBER=(modname, lmodname,R))"' is
specified) then the lmodname is used to create the LMOD
entry and to add the LMOD subentry to the MOD entry.

When a COPY statement is encountered in an IEBCOPY job
step that has more than one value for the INDD operand,
only the first value 1is used and becomes the DISTLIB
subentry for any entries created or updated.
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Inline JCLIN and the JCLIN Control Statement

To support inline JCLIN, JCLIN processing creates BACKUP
entries on the SCDS for the CDS entries affected by JCLIN
input data. Each entry created or updated has the SYSMOD-ID
of the associated SYSMOD placed in the UPDID subentry. This
field is checked during RESTORE processing to ensure that
the BACKUP entry on the SCDS c¢an replace the entry on the
CDS without losing subsequent updates.

BACKUP entries on the SCDS are not created when the JCLIN
control statement is used to invoke JCLIN processing. Forx
this processing, each entry created or updated has the UPDID
subentxry set +to the character string 'JCLIN '. This
prevents the loss of updates, as described in the following
text.

When an entry on the CDS is updated from the JCL input data
within a SYSMOD, a BACKUP entry is created on the SCDS and

the UPDID subentry is set to the SYSMOD-ID. A subsequent
update to the entry on +the ¢DS using the JCLIN control
statement places the 'JCLIN ' character string in the UPDID
subentry. If vyou then request SMP to restore the SYSMOD,
the 'JCLIN ' <character string prevents SMP from replacing
the updated entrxy on the CDS with the BACKUP entxry on the
SCDS.

When C¢DS entries are listed, the contents of the UPDID
subentry are shown for the 'LAST UPDATE' field.

JCLIN Messages

JCLIN processing produces messages on SMPOUT.
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RETRY Processing

RETRY provides a STAE/ESTAE environment for APPLY, ACCEPT, and
RESTORE functions which allow for +the compressing of partitioned
data sets that are the target libraries for a UTILITY and which
become full during service or function installation. Aftexr the
compress, the failing UTILITY operation will be re-executed. The
types of ABENDS for which the COMPRESS operation will be
attempted (PROVIDED THAT THE DATA SET IS ELIGIBLE) are a B37-04,
D37-04, and a E37-04. These types of ABENDS are referred to as
'X37' in the remainder of the X37 RETRY function description.

The RETRY processing is controlled by the user:

] A list of DD names eligible for X37 RETRY processing is added
to the CDS system entry for the APPLY/RESTORE functions, and
to the ACDS system entry for the ACCEPT f{function. The value
'ALL' in the list indicates that all UTILITY target DD names
are eligible for RETRY.

. The RETRY processing is the default mode of processing for
APPLY, ACCEPT, and RESTORE, provided that a list of eligible
DD names is available in the appropriate system entry. The
user may prevent +the RETRY processing by specifying the
keyword RETRY(NO) -on the APPLY ACCEPT or RESTORE control
statement or my removing all DD names from +the appropriate
system entry.

Since the UTILITY routines (IEBCOPY, IEWL, IEBUPDTE, ETC) are
attached, rather then linked to, SMP is not terminated if the
UTILITY fails during RETRY processing. Instead, the failing
UTILITY is detached and the SMP function 1is terminated.
(RC=12)

The user may specify the name of the program to be used for
COMPRESS at recovery. This is specified in the SMPPTS system
entry; If it 1is not specified the default of IEBCOPY is
used. )

An additional SMP DD statement (SYSUT4) is required for use
as the SYSIN data set for the RETRY c¢ompress program. If
RETRY 1is requested or defaulted on an APPLY ACCEPT or
RESTORE, SMP is terminated if the SYSUTH4 DD statement is not
present. The space allocation for +this sequential data set
need be no more than a single track since it contains only a
single eighty (80) BYTE c¢ontrol statement suitable for
IEBCOPY. The LRECL for the SYSUT4 data set 1is 80 and the
BLKSIZE may be any multiple of 80.

116 0S/VS System Modification Program (SMP)

P



Pg of GC28-0673-5 as updated July 30, 1979 by TNL GN28-2992

USER EXIT 2
Your may supply a user exit that is invoked hefore COMPRESS and

RETRY are attempted. This user exit allows you to stop RETRY
processing(see 'User ExXit 2' in Chapter 4.)
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Chapter 4: SMP Installation and Use

This chapter provides information to assist you in the
initialization and execution of SMP and in +the preparation
of wuser routines and modifications. The chapter is
organized into the following topics:

. Creating and modifying SMP primary data sets
. Storage estimates

. Executing SMP

. User written exit routines

. User modifications

Creating and Modifying SMP Primary Data Sets

SMP controls the processing of SYSMODs by examining the
contents of the primary data sets, specifically the ACDS,
ACRQ, CDS, CRQ, PTS, and SCDS. The ACRQ, CRQ, MTS, STS, and
SCDS are initially empty and need only be allocated as
partitioned data sets as described in 'SMP Data Set
Requirements' later in this chapter. You must, houwever,
update the ACDS, CDS, and PTS following allocation.

Creating the CDS and CRQ

When you create a target system by performing a systenm
generation (SYSGEN), you c¢an create the CDS wusing the ACDS
and the CRQ using the ACRQ.

The ACDS/ACRQ reflects the status and c¢ontents of the
distribution libraries and is distributed by IBM with some
of its software products. '~ The distribution libraries are
used during SYSGEN to build a target system; however, you
may be required to vreceive and accept SYSMODs into the
distribution libraries prior to SYSGEN. In this case, SMP
updates the ACDS/ACRQ to reflect the SYSMODs that were
accepted.

To create the CDS, you must copy all of the entries on the
ACDS to the CDS. To create the CRQ you must copy the ACRQ to
the CRQ. You then perform Stage I SYSGEN processing. Using
the output from Stage I SYSGEN processing as input to
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SMP, you execute the SMP JUCLIN control statement to create
and update CDS entries that describe the structure of your
target system. This is described in 'JCLIN Processing' in
Chapter 3. When JCLIN processing completes, you can use the
UCL SYS statement to make any required changes to the CDSID
and NUCID subentries in the CDS SYSTEM entry. ‘

Null CDS and ACDS

It may be necessary to allocate +the CDS ands/or ACDS and
create the initial entries yourself. This is referred to as
a null CDS oxr BACDS. The UCL SYS statement description in
Chapter 7 provides an explanation of what subentries and
indicators are needed in the SYSTEM entry when these data
sets are created.

Null PTS

Before you c¢an receive any SYSMODs, you must allocate the
PTS and c¢reate  the SYSTEM entry using the UCL SYS
statement. The UCL SYS statement description in Chapter 7
provides an explanation of the required subentries and the
default indicator settings for this entry.

PEMAX Values

SMP uses the PEMAX (PTF entry maximum count) to allocate the
storage required to read in a single entry from the ACDS,
CDS, PTS, or SCDS. Each entry read consists of all of its
subentries. For example, a SYSMOD entxy on the €DS has
subentries for every operand specified on the ++VER
modification control statement determined to be applicable
during APPLY processing, and for every element modification
control statement in that SYSMOD. The SYSMOD entry may
increase in size during subsequent APPLY processing if other
SYSMODs specify that SYSMOD in a ++VER modification control
statement. '

You can specify a PEMAX value from 50 to 9999 in the ACDS,
CDS, or PTS SYSTEM entries using the UCIL SYS statement. The
default value foxr PEMAX, if it is not specified in the ACDS,
CDS, oxr PTS SYSTEM entries, is 500.
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The criteria used by SMP to choose a PEMAX value when gﬁqh
function is invoked is described in each major SMP fungt;qq
in Chapter 3. 1If, during the processing of entzies,‘ﬁnp
determines that an entry exceeds the largest PEMAX vaL“a
specified in the SYSTEM entries at the  beginning  of
processing of that function, SMP issues message HMR219 and
terminates the processing of the SYSMOD, the  entry, ox @he
function. You must then modify the PEMAX subentry in one oy
more of the SYSTEM entries to increase the size, assuming
that the PEMAX used was not 9999.

Storage Estimates

Prioxr to the execution of SMP, space must be allocated ¢
various storage devices and reserved in main storage. Thi
section describes recommended minimum SMP primary data ge
allocations and an algorithm for determining main stoxage
requirements. : !

SMP Program Requirements

SMP normally resides in SYS1.LINKLIB. The SMP program mqg@
be in an authorized library and must be authorized itself,

SMP requires storage for program execution. The follow}pg
algorithm will help you in determining the amount of stoxage
needed by the APPLY, RESTORE, and ACCEPT functions W%%h
directories in storage mode of opexration: ‘

450K (Size of SMP program)
2 largest ACDS/CDS/SCDS blocksize
larxgest MTS/PTS/STS blocksize
laxrgest ACRQ/CR® blocksize
largest WRK1/WRK2/WRK3 blocksize
WRKY blocksize
largest LKLIB/TXLIB blocksize
largest PEMAX value
number of directory blocks in ACDS/CDS
largest size of programs invoked by SMP
calculated storage for processing SYSMODs

ot E o+
-— e N O L DDV
XX X X X X X X XX

TOTAL SIZE
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To determine the sizes of the programs invoKked by SMP, refer
to the following publications:

. 0S/VS Linkage Editor and Loader
. 0S/VS and DOS/VS Assembler Language
. 0S/VS Utilities

. 0S/VE1 Serxvice Rids oxr O0OSs/VS2 System Programming
Libraxry: Serxrvice Aids

To calculate the amount of storage needed to process a set
of SYSMODs, the following algorithm can be used:

124 * ‘number of SYSMODs being processed .
+ 160 * number of elements in SYSMODs being processed
+ 160 X numbexr of ASSEM and SRC entries referenced by
macros modified by SYSMODs being processed
+ 160 * numbexr of ASSEM and SRC entries that are to
be assembled
+ 64 ¥ number of unique load modules that arxre to be
link edited or modified by IMASPZAP
+ 8 X number of DELETE, NPRE, PRE, RE®, SUP, and
VERSION operands in the ++VER modification
control statements in SYSMODs being processed
+ 16 ¥ number of RE® operxrands in ACRQ/CRQ and ++IF
modification control statements in SYSMODs
being processed that are applicable
to your environment
+ 22 *X number of REQ operands in ++IF modification
: control statements in SYSMODs being processed

= Total storage for processing set of SYSMODs

The algorithm is based on approximate sizes of internal
entries used during APPLY, RESTORE, and ACCEPT processing.

If you are doing RESTORE processing, do not include

calculations for the RE® operand from the CR® or +the REQ
operands from the SYSMODs being processed.

The maximum amount of storage that SMP attempts +to obtain
for internal entries is 800K. If your calculations show
that the processing of a set of SYSMODs might exceed this
amount, you should process smaller subsets of that set.

The following is an example of this algorithm based on the
SYSMODs shown in Figure 9.
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Figure 9. Sample SYSMOD List

There are nine

If you wanted

« SYSMODs in this sample list.

mass mode

you would use the following
the amount of storage needed

target system in

these SYSMODs to your

to apply
(that is,

'APPLY. "),

vou specify

values in your calculations of
to process this set of SYSMODs

.
.
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1116 The number of SYSMODs is 9.

4160 The total element count is 26.

480 ASSEM1, ASSEM2, and MODOO2 are
referenced by modified macros.

124 x 9
+ 160
+ 160 *x 3

%

[3

[o)]
o u

+ 160 *x 4

= 640 ASSEM1, ASSEMZ, MODOO1T, and
MODO002 are assembled. ‘
+ 64 X 2 = 128 LMOD1 and MOD003 are load modules.
+ 8 X 12 = 96 There are 12 ++VER modification
control statement operands.
+ 16 x 2 = 32 There are two applicable RE® operands

on the ++IF modification control
statements and the CR®.
+ 22 % 2 = 4y The total RE® operands from ++IF
modification control statements is two.
6696 or 6.7K total storage needed
for this set of SYSMODs

This value of 6.7K is used in the algorithm to determine the
amount of storage regquired by APPLY, RESTORE, and ACCEPT in
a directories—-in-storage mode. This 1is shown in the
following example, which assumes that the blocksize for all
SMP data sets is 3200, that the PEMAX value is 500, that
3000 CDS directory blocks are used, and that the size of the
largest program invoked by SMP is 184K. The total storage
needed for processing is c¢alculated as follows:

450K = 450.0K
+ 2 ® 3200 = 6.4K
+ 2 x 3200 = 6.4K
+ 2 x 3200 = 6.4K
+ 2 x® 3200 = 6.4K
+ 2 x 3200 = 6.4K
+ T % 3200 = 3.2K
+ 4 x 9 ¥ 500 = 18.0K
+ 252 x 3000 = 756.0K
+ 1T % 184K = 184.0K
+ 1 ¥ 6.7K = 6.7K
TOTAL SIZE 1449 9K

The REGION parameter on the JOB oxr STEP statement must be at
least '1450K' according to the above <calculation. If
possible, you should specify an even greater REGION size.

If vyou are executing SMP on a system with insufficient
storage for processing the ACDS oxr CDS directory in storage,
you must "use the DIS(NO) option on the SMP c¢ontrol
statements. See 'Directories in Storage' in this chaptex
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for additional information.

SMP Nucleus Storage Requirements

The nucleus data set (SYS1.NUCLEUS) must be large enough to
contain three <copies of the IEANUCO1 member to allow for
link edits zrequired for modules within TIEANUCO1 that azxe
modified. With this minimum allocation:

. If you maintain a backup copy of the nucleus in your
target system, the nucleus data set must bhe compressed
after each modification to it.

. If you do not maintain a backup copy of the nucleus in

your target‘ system, the nucleus data set must bhe
compressed after every second modification to it.

SMP Data Set Requirements

SMP has primary data sets that you aliccate immediately
after system generation, and secondary data sets that are
defined by DD statements when you execute SMP.

For detailed descriptions of +the use and purpose of each
data set, see Chaptexr 9.

Primary Data Set Requirements

The primary data sets that you allocate immediately after
system generation are:

. SMPACDS . SMPCR® . SMPPTS
. SMPACR® . SMPLOG . SMPSCDS
. SMPCDS : . SMPMTS . SMPSTS

If the SMPACDS is provided with the distribution libraries,
you may have to reallocate +the SMPACDS to satisfy storage
requirements.

Figures 10 and 11 provide guidelines foxr estimating the
storage requirements of +the primary SMP data sets. Figure
10 lists the number of tracks of direct access storage you
can initially estimate for +the primary data sets. For
rerformance considerations, the SMPACDS and SMPCDS should be
allocated in cylindexrs. This figure also shows the number
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of +tracks needed in the LINKLIB data  set for the

program. Figurxe 11 lists the directory block allocation and
data set organization for the primary data sets when a 3330
storage device is used. A1l the numbexrs in both figures are

for the base level system only.

; | 2319 | 3333 | | |

!
1
|
|
|
| | == m e [ == | mmmmem [EETSNEY R fmmmmm e |
[
|
|
|
|
|

[ SMPCRE | 11 ¥| 109 X| 60 *| - 98 X| 41 x|

| 16 +1 164 +1 90 +1 147 +| 62 +|

f=——m e e f=—=—-- | —==-=- f===—=- [ =====- I
[pata | sMPLOG | 70 | 140 | 76 | 126 | 52 |
Iset fommmmom === f=——=-- [ —===-- === === I
INames | SMPMTS | 52 | 104 | 57 | 94 | 39 |
I === f=m=——- f === e [-——=== e |
l | SMPPTS | 580 *|1153 X| 634 X]1040 X| 433 *|
I | [ 870 +11730 +| 950 +[1560 +| 650 +]|
! | === === === [-==-=- | ====-= f====-- I
[ | sMPSCDS | 5 %] 55 %] 30 x| 49 *| 21 x|
l I I 8 +1 82 +| u45 +| 73 +| 31 +|
| f=====———- f === === | -====- f—====- |=====- !
l | sMpPsTs | 52 | 104 | 57 | 94 | 39 |
| === f==—-—- f==—=-- f===--- f=mm—- |=—=—=- !
I | LINKLIB | 46 | 93 | 51 | 91 | 35 |
L e e e e e e o e e e e e e e o e e = o J4

X - Vs1 Systems
+ — VS2 Systems

Figure 10. SMP Primary Data Set Requirements in Tracks
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Data Se
Name
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SMPACR®

SMPCDS
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Data Set
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Orxrganization |
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PDS

PDS

PDS

PDS
PDS

PDS

Sequential

Figure 11. SMP Primary Data Set Organiiation and Directory Block Allocation on a 3330 Device
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Secondary Data Set Requirements

The remaining, or secondary, SMP data sets are defined by DD

statements you provide when executing an SMP 3job.

¢ & o o ¢ o o

SMPCNTL
SMPJCLIN
SMPLIST
SMPOUT
SMPPTFIN
SMPRPT
SMPTLIB

SMPWRK1
SMPWRK2
SMPWRK3
SMPWRKH
SMPWRKS5
SYSLIB
SYSPRINT

Chapter 4:

SYSUT1
SYSUT2
SYSUT3
distlib
1k1lib
tgtlib
tx1lib

SMP Installation and Use

They are:
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m%hﬁng SMP

i

SMP is executed as a job running under the operating systenm.

You must specify JCL statements to define the job

data sets to be used by SMP to perform its functions.

NIIL ﬁequired for SMP

i
S

\‘1\ ' i
é 0s5/vs System Modification Program (SMP)

2

and the

The JCL statements required for SMP include the JO0B, EXEC

and DD statements:

The JOB statement describes your installation-—-dependent
parameters. You may also specify the REGION parameter
to set the size of the zregion oxr partition in which SMP
executes. ‘

The EXEC statement must specify PGM=HMASMP oxr the name
of your cataloged procedure. The following parameters
can be specified in the PARM operand of the EXEC
statement:

'DATE=date’
where "date" can be:
U oxr IPL - to use the IPL date of the system.

REPLY - to request the date from +the operator.
SMP issues message HMA399 as a result.

yyddd - to specify a specific date where "yy" is
the year and "ddd" is the day of the year.

If this parameter is not specified, the IPL date
of the system is used.

"FMID=sysmodid"'

where "sysmodid" is the identifier of a
function-like SYSMOD that is packaged using the
techniques supported in earlier versions of
SMP. See Appendix C for a description of the
usage of this parameter.
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. The DD statements specify the data sets that are
required by or are optional for the SMP function. See
Chapter 9 for information about the data sets and the
ddnames associated with each.

SMP Cataloged Procedure

A cataloged procedure is a set of job control statements
that are placed in a partitioned data set and subsequently
retrieved by naming the procedure in an EXEC statement. The
following is a sample SMP cataloged procedure that can be
rlaced in a cataloged procedure library and used during the
execution of an SMP job:
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Pg of GC28-0673-5 as updated July 30, 1979 by TNL GN28-2992

/7/SMPJOB PROC
/7/7SMPSTEP EXEC PGM=HMASMP
//7SMPOUT DD SYSOUT=A
//SMPRPT DD SYSOUT=A
//SMPLIST DD SYSOUT=A
//SYSPRINT DD SYSOUT=A
//7SMPLOG DD DSN=SY¥S1.SMPLOG,DISP=MOD
//7SMPCDS DD DSN=SYS1.SMPCDS,DISP=0OLD
/7/SMPCRQ DD DSN=SYS1.SMPCRQ,DISP=0LD
//SMPACDS DD DSN=SYS1.SMPACDS,DISP=0LD
//SMPACRQ DD DSN=SYS1.SMPACRQ,DISP=0OLD
//SMPSCDS DD DSN=SYS1.SMPSCDS,DISP=0LD
//7SMPPTS DD DSN=SYS1.SMPPTS,DISP=0OLD
/7/SMPMTS DD DSN=SYS1.SMPMTS,DISP=0LD
/7/7SMPSTS DD DSN=SYS1.SMPSTS,DISP=0LD
//SMPWRK1 DD UNIT=SYSDA,SPACE=(CYL,(2,1,5)),DISP=(,DELETE),
DCB=BLKSIZE=3360
//SMPWRK2 DD UNIT=SYSDA,SPACE=(CYL,(2,1,5)),DISP=(,DELETE),
DCB=BLKSIZE=3360
//SMPWRK3 DD UNIT=SYSDA,SPACE=(CYL,(2,1,5)),DISP=(,DELETE),
DCB=BLKSIZE=3200
//SMPWRKY4 DD UNIT=SYSDA,SPACE=(CYL,(2,1,5)),DISP=(,DELETE),
DCB=BLKSIZE=3200
//SMPWRKS DD UNIT=SYSDA,SPACE=(CYL,(2,1,5)),DISP=(,DELETE),
DCB=BLKSIZE=7294
//7SYSLIB DD DSN=SYS1.SMPMTS,DISP=0LD
/77 DD DSN=SYS1.MACLIB,DISP=0LD
(Include additional system macro library DD statements
here in the SYSLIB concatenation for assemblies)
77 DD DSN=SYS1.AMACLIB,DISP=0OLD
/77 DD DSN=SYS1.AMODGEN,DISP=0LD
(Include additional distribution macro library DD statements
here in the SYSLIB concatenation for assemblies)
/7/7MACLIB DD DSN=SYS1.MACLIB,DISP=0LD
/77/LINKLIB DD DSN=SYS1.LINKLIB,DISP=0LD
(Include additional DD statements here for target system
library data sets containing modules, macros, or source modules.
//7A0SB3 DD DSN=SYS1.RA0SB3,DISP=0LD
/7/R0S8C5 DD DSN=SYS1.A0SC5,DISP=0LD
//ASAMPLIB DD DSN=SYS1.ASAMPLIB,DISP=0LD
/7/7RMACLIB DD DSN=SYS1.AMACLIB,DISP=0OLD
//AMODGEN DD DSN=SYS1.AMODGEN,DISP=0LD
//7/AGENLIB DD DSN=SYS1.AGENLIB,DISP=0LD
(Include additional DD statements here for distribution
library data sets containing modules, macros, or source modules:
//SMPCNTL DD DDNAME=SYSIN
/7/7SYSUTA1 DD UNIT=SYSDA,SPACE=(CYL,(2,1)),DISP=(,DELETE)
/7/78YSUT2 DD UNIT=SYSDA,SPACE=(CYL,(2,1)),DISP=(,DELETE)
/7/7SYSUT3 DD UNIT=SYSDA,SPACE=(CYL,(2,1)),DISP=(,DELETE)
/7/7SYSUTYH DD UNIT=SYSDA,SPACE=(TRK,{(1,1)),DISP=(,DELETE)
(Include additional DD statements here for any required
LKLIB and TXLIB data sets) d
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Notes:

For a RECEIVE procedure, add an SMPPTFIN DD statement to
describe the input containing SYSMODs.

If SYSMODs being received are in relative file format,
add an SMPTLIB DD statement to define storage devices to
be used.

The SMPACDS DD statement is not required for an APPLY,
RECEIVE, oxr REJECT procedure. -

The SMPCDS DD statement is not required for an ACCEPT,
RECEIVE, oxr REJECT procedure.

The SMPMTS DD statement is required for modifications to
macros not residing in a target system library.

The SMPSTS DD statement is required for modifications to
source modules not residing in a target system library.

The SYSLIB DD statement concatenation is required if SMP
pexrforms an assembly as a result of a modification to a
macro or source module.

The DD statements for target system data sets are not
required for a RECEIVE, REJECT, or ACCEPT procedure.

The DD statements for distribufion library data sets are
not required for a RECEIVE, REJECT, or APPLY procedure.

Including the Required System Programs

SMP requires that you supply the following system programs.

If

these programs are not available, SMP is terminated.

These programs are:

Assembler (See 08S/VS and DOS/VS Assemblexr Language)
Linkage Editor (See 0S/VS Linkage Editor and Loader)
IEBCOPY (See 0S/VS Utilities)
TEBUPDTE (See 0S/VS Utilities)

IEHIOSUP, for VS1 only (See 0S/VS Utilities)
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. IMASPZAP (See O0S/VS1 Service Aids or O0Ss/7VS2 System
Programming Library: Sexvice Aids)

_ System Levels

You must ensure that SMP wuses the correct levels of
programs. For example, an incompatible linkage editor may
cause a module to be placed incorrectly into a library.

" For VS1, IEHIOSUP is a system—dependent utility program that
is critical to the processing of SYSMODs. SMP attempts to
ensure that the correct level of IEHIOSUP is used by the
following algorithm: -

. If you specified a substitute name for IEHIOSUP in the
TIOSUPNAME subentry of the PTS SYSTEM entry, SMP executes
that program, if it resides in the running systenm's
LINKLIB, orxr is present in a 1library specified in the
JOBLIB or STEPLIB DD statement.

. If the LINKLIB DD statement is present, SMP searches for
IEHIOSUP on that library:

- If the search fails, SMP processing is texminated.

- If the search 1is successful, that version of
IEHIOSUP is used instead of +the verxsion on the
running system.

¢ If the LINKLIB DD statement is not present, SMP searches
for IEHIOSUP on the data set(s) specified in the STEPLIB
or JOBLIB DD statements, if eithexr oxr both werxe
specified, or the running system's LINKLIB.

- If the search fails, SMP processing is terminated.

- If the search is successful, the appropriate version
of TEHIOSUP is used.

Writing Messages to SMPLOG

The L0G control ' statement enables you to write
user-originated messages to the SMPLOG data set. You can
write to the SMPLOG data set +to provide a record of SMP
operations ox other records .- that you determine " are
appropriate. The messages are date and time stamped. See
the 'LOG Control Statement'’ in Chapter 7 for furxther
information.

130 0S/VS System Modification Program (SMP)



Controlling SMP Processing

There are four methods to control SMP processing as follous:

Establishing Return Code Threshold Values

SMP checks the values of the return codes after the
invocation of system programs to detexrmine the success
of those programs. If the return code wvalue is higher
than that c¢onsidered successful, the SYSMOD or SYSMODs
being processed, or perhaps the SMP function itself, is
terminated. You may override the default return code
values by changing the appropriate subentries in the PTS
SYSTEM entry. The 'UCL SYS statement’ in Chapter 7
describes the defaults for the various system programs
invoked by SHMP.

Specifying the RC Keyword on Control Statements

Many of the ‘control statements have an RC Keyword that
allows you to override normal SMP return code processing
for most functions. The contxrol statements in Chaptex 7
descxribe the syntax and use of +the RC KReyword. In
general, the following describes the actions that take

place when the RC keyword is specified: ’

- If a specified function rxreturns a code greater than
the code specified in the RC keyworxd, SMP bypasses
rrocessing of the control statement.

- If all specified functions have returned codes less
than or equal to the codes specified in the RC
Reyuword, SMP continues processing of the control
statement. :

- For functions not specified in +the RC Kkeyword
operand list, their return code values do not affect
processing.

Reseting the Return Codes

The RESETRC control statement allows you to zreset the
previous highest zreturn code from an SMP function to
Zero. This permits you to code other control statements
in the CNTL input stream without specifying the RC
keyword. This is wuseful when the control statements
following the RESETRC control  statement are not
dependent upon the successful completion of the control
statements that precede the RESETRC control statement.
The RESETRC control 'statement does not affect the
overall highest 1zreturn c¢ode encountered during SMP
processing; that is, the highest return code encountered
will be the return code of SMP itself and is shoun in
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message HMA205. A further description is found in 'The
RESETRC control statement' in Chapter 7.

User Exit Routines
You can control the ©processing of SMP by providing

user~written exit routines. These are described laterxr
in this chaptexr in 'Usex-Written Exit Routines.'

Directories in Storage

SMP performance can vary significantly, depending on the
number of directory entries in the ACDS and CDS, and the
number of new entries being added to those directories.
Therefore, the functions that affect those directories have
processing options as follows:

Processing of the directory in read-only mode in storage
-~ This is accomplished by specifying the DIS(READ)
operand on the c¢ontrol statement. The appropriate
directory is read into storage at the beginning of the
function so that subsequent I/0 operations to locate
entries result in an in-storage search. This decreases
the amount of time spent waiting for the entry image to
be returned by the I/0 operation from the direct access
storage device. However, any changes to existing
directory entries, deletions of existing entries, and
additions of new entries is accomplished as encountered
by I/0 operations to the directory.

Processing of the directory in read/write mode in
storage - This 1is accomplished by specifying +the
DIS(WRITE) operand on the <control statement. This mode
provides the in-storage search provided by read-only
mode. In addition, SMP does not update the directozxy

entries on the data set until the SMP function
completes. SMP changes the in-storage c¢opy of the
directory as it encounters each operation to delete,
add, or zxreplace an entry. This further decreases the

wait time for I/0 operations that update +the directory
in the data set.

Processing the directory in the data set - This is
accomplished by specifying the DIS(NO)yoperand on the
control statement. In this mode, the directory is not

read into storage foxr either read or write operations,
thus resulting in wait time foxr all I/0 operations.
However, this option should be used in two cases:
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- When the number of entries being processe& is small,
the time saved by not performing I/0 operations to
read and write directory entries individually is
offset by the time necessary to read in the
directory and possibly write it back out. \

- When the amount of storage necessary to hold the
directory is not available.

The SMP control statements that allow the DIS operand are
ACCEPT, APPLY, JCLIN, RESTORE, and UCLIN. If +the DIS
operand is not specified, the default for these functions is
READ, except for JCLIN, which has a default of WRITE. The
WRITE option gives the best performance. However, since the
directory is not updated on the data set until the function
completes, data set integrity c¢annot be ensured if the
function does not complete before a system failure. The
topic¢ 'Errxors Related to Directory-in-Storage Processing' in
Chaptexr 5 describes this problem in detail.

Special SYSMOD Processing Considerations

Some SYSMODs require special processing. When this is the
case, the documentation supplied with the SYSMOD tells you
what to do. As a general rule, you should zread the

documentation that accompanies SYSMODs even if no special
processing is required.

Applying SYSMODs to Stage I SYSGEN Macros

Some manual intervention and special packaging is required
when you apply SYSMODs to Stage I SYSGEN macros. The
following are hints for processing these SYSMODs:

L Process the SYSMOD containing the modification to Stage
I SYSGEN macros. You c¢an invoke the ACCEPT function
only at this point in time; that is, specify 'ARCCEPT
SELECT(sysmodid) NOAPPLY.', where "sysmodid" is the name
of the SYSMOD modifying the Stage I SYSGEN macros.

* Execute a Stage I SYSGEN job to create a new Stage I
output tape.
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. For VS1, execute the mutually exclusive module PROCs,
where applicable, to resolve possible conflicts. See
the topic 'Applying SYSMODs After Partial SYSGEN' later
in this chapter.

. Execute the SMP JCLIN function using the newly created
Stage I output tape.

. Process all SYSMODs that specified the SYSMOD that
modified the Stage I SYSGEN macros as a prerequisite.
If you have not applied the latter SYSMOD, it must be
rrocessed concurrently with the others.

This special processing ensures that the modules that are
assembled during SYSGEN and the changes to load module
structure are reflected in the CDS before applying the set
of SYSMODs that depend on the ©Stage I SYSGEN macro
modifications. '

Applying SYSMODs After Partial SYSGEN (VS/1 only)

You may encounter problems in VS1 when applying SYSMODs
after you have performed a partial system generation (an I/0O
device genexation or a nucleus generation.) Depending on the
options specified during the original system generation and
those specified during the partial generation, you may have
caused mutually exclusive pairs of distribution 1library
modules to be created in the target systemnm. To resolve
these conflicts, you may have to do the following befoxe
executing the SMP JCLIN function:

. Delete both module entries for each mutually exclusive
pair from the CDS.

. If an I70 device generation was performed, use the SMPIO
procedure to delete the conflicting entries from the
CDS.

. If a nucleus generation was performed, use the SMPNUC
rrocedure to delete the conflicting entries from the

_ CDS.

SMPIO and SMPNUC are SMP procedures that reside in
SYS1.PROCLIB. You can use the operator START command or JCL
to invoKke them, as described below:
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Using the START Command

You c¢an use the following START command to invoke SMPIO or
SMPNUC:

s [SMPIO | SMPNUC],id,aaa,vvv,,dsn=ddd

where
id
specifies the partition number.
aaa
specifies the device address or device type of the
CDS. The default is SYSDA.
vvv
specifies +the volume sexrial number of the CDS
device. This parameter is required.
ddd
specifies the data set ﬁame of the CDS. The default
is SMPCDS.
Using JCL

You c¢an use the following JCL to invoke SMPIO or SMPNUC:

/7 EXEC [SMPIO | SMPNUC]
//IEFPROC.IEFRDER DD VOL=SER=vvv,UNIT=aaa,DSN=ddd

where
vvv

specifies the wvolume sexrial number of +the CDS
device. This parameter is required.
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aaa

specifies the device address or device type of the
CDS. The default is SYSDA.

ddd

specifies the data set name of the CDS. The default
is SMPCDS.

Note: Rlthough the SMPLOG DD statement specifies
SYSOUT=A, you may override it to specify the LOG data
set.

User-Written Exit Routines

You can write a user exit routine +that is invoked by SMP
during processing. The name of the usexr exit <routine is’
HMASMUXD. It is a separate load module +that is not link
edited with HMASMP. A dummy version of HMASMUXD is supplied
with the modules of SMP and is copied to the target system
library LINKLIB. You replace this module with your wuser
exit routine of the same name. During SMP initialization,
HMASMUXD will be loaded via the LOAD macro and invoked via
the CALL macro at the appropriate places during SMP
processing.

If you chose to place your exit routine in a library other
than LINKLIB, you mnust ensure that it is an authorized
library.

The function of HMASMUXD is to define the usexr exits to be
invoked by SMP during processing. Currently, only one user
exit can be defined in HMASMUXD, and it 1is described in
'Usexr Exit 1' in this chapter.

Module HMASMUXD (User Exit Determinator)

Since you must replace module HMASMUXD in LINKLIB, the
following information is provided to help you write
HMASMUXD.

The module must be coded using standard linkage conventions.

The register values at invocation must be the same when the
module returns to SMP with the exception of registexs 0, 1,
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and 15. The registers should be saved in an area with backward
and forward save area chains.

Module HMASMUXD 1is passed the address of a parameter list in
general register 1. A mapping macro HMASMUXP, is provided for
this parameter list in SYS1.MACLIB. The parameter list is mapped
as follows:

Field Location Description

Name

UXPUXNUM 1 - 2 User exit number (binary number)
3 - 4 Unused

UXPUXNAM 5 - 12 User exit name

UXPUXAD 13 - 16 Address of user exit

UXPFUNCT 17 - 24 SMP function name

UXPPRMAD 25 - 28 Address of user exit parameter list
UXPLOJAD 29 - 32 Address of work area common to user exits
UXPLOEAD 33 - 36 Address of work area for this exit
UXPCTBAD 37 - 40 Reserved

UXPMODAD 41 - uy Reserved

SMP passes: the user exit number in field UXPUXNUM and module
HMASMUXD determines if that user exit is to be activated. You
can use one of two methods to activate the user exit. The name
of the exit module can be placed in field UXPUXNAM or the address
of the exit routine can be placed 1in field UXPUXAD. 1If the name
is passed back, field UXPUXAD must be binary =zeroes. If the
address is passed back, field UXPUXNAM must be blank. If field
UXPUXNAM is not blank and the field UXPUXAD is not binary =zeroes,
SMP issues an error message and terminates. If field UXPUXNAM is
blank and field UXPUXAD is binary =zeroes, SMP assumes that the
user exit does not exist.

When the name of the user exit is passed back to SMP, the user
exit module must exist as a load module in LINKLIB or in a data
set defined by the STEPLIB or JOBLIB DD statements, if present.
SMP issues a LOAD macro for the user exit module, a CALL macro to
invoke the user exit, and a DELETE macro to remove the user exit
when no longer required. If the user exit applies to the total
SMP function, it will be loaded during initialization and deleted
during termination. If the user exit applies to a specific SMP
function, it will be loaded during initialization of the function
and deleted at termination of the function.
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When the address of the user exit routine is passed back to
SMP, the user exit is invoked by a CALL macro. With this
method, it is the user's responsibility to issue the LOAD
macro for the user exit module unless it is part of module
HMASMUXD.

When module HMASMUXD zeturns to SMP, general register 15
must contain one of the following values:

- 0 =~ Exit information supplied oxr ignored
- 12 - Terminate function
- 16 - Terminate SMP

If any othexr value is returned, SMP issues an error message
and terminates.

The HMASMUXD module supplied with SMP does not modify the
parameter list. It returns a value of 0.

User Exits

When a user exit is invoked, general register 1 contains the
address of the parameter list HMASMUXP as showun above. The
UXPLOJAD f£field is used to pass information between userx
exits; however, this field is not currently used blecause
only one exit is supported. The UXPLOEAD field is wused
within an exit to pass information when the next c¢all is
made to the exit. This field is not referenced by SMP.

When the user exit returns to SMP, general register 15 must
contain a valid return code, which is defined for each exit.
If a value is zreturned that is not wvalid, SMP issues an
errxor message and terminates.

User Exit 1

This exit routine allows you to scan the SYSMOD data in the
SMPPTFIN data set. This exit performs the same function as
the HMASMEXT module supported in previous versions of SMP.
This user exit is called User Exit 1.

See 'RECEIVE Processing' in Chapter 3 foxr information on
when this exit is called.
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When the

exit is c¢alled, the fields in the parameter list

have the following values:

When the

UXPUXNUM - "1" - user exit number

UXPFUNCT —~ "RECEIVE"™ - the RECEIVE function

- UXPPRMAD - address of 81 byte buffer area containing

input record from PTFIN. The first character will be
set to X'04' at End-0f-File, otheruwise it will be
X'00'. Charaters 2-81 will contain the PTFIN input
record that is next to be processed by RECEIVE.

exit returns to SMP, “one of the following values

must be returned in general register 15:

0 - Continue normal processing
4 - Invalid

8 - Stop processing the SYSMOD. RECEIVE processing
Wwill not receive this SYSMOD, but records from the
SYSMOD continue to be passed to the user exit.

12 - Stop RECEIVE processing
16 - Stop SMP processing

20 - Insert a record after the current one in the
buffer. The exit is reinvoked without reading from
PTFIN after the c¢ontents of +the buffer area are
processed. The exit routine returns data that is to
be part of the SYSMOD being read in the buffer area.
When no more data is to be placed in the buffer, the
exit c¢lears the buffer area and returns a 0 in
registexy 15.

24 - Delete record in buffer area
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User Exit 2

This exit routine allows the user to control +the X37 RETRY
function of SMP Release 4 . The exit is called after SMP has
determined that a RETRY can be attempted. (Generally a RETRY
is considered to be a compress of the target datset
follouered by a re-invocation of the failing UTILITY. Note
that the dump for the failure has been cancelled When the
user exit is called.) '

‘When the exit is called, the fields in its imput parameter
list have the following values: '

- UXPUXNUM - '2' - user exit number

- UXPFUNCT - 'APPLY' '"RCCECPT' oxr 'RESTORE' - SMP
function being performed.

- UXPPRMAD - address of 25 byte parametexr 1list which
is mapped as follous:

- FIELD NAME LOCATION DISCRIPTION

- UX002DDN - 1-8 Target DDNAME on which the
B, D, or E37-04 occurred.

- UX002PGM %9-16 The program name of the
UTILITY invoked which caused
the failure.

- UX002ACH 17-19 The abend code encountered in
Hexadecimal. (same format as

- UX002RCH 20-20 The abend code reason in
Hexadecinal '

- UXO002ACP 21-23 The abend c¢ode in printable
EBCDIC

- UX002RCP 24-25 The abend reason code in

printable EBCDIC

When the exit returns to SMP, one of the follouwing values
must be returned in general register 15:
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0 - Continue normal processing

172 - Stop the SMP function (APPLY, ACCEPT, or
RESTORE) processing; perform no RETRY.

16 - Stop SMP processing; perform no RETRY
20 - Perform modified RETRY processing. Re-Invoke

the failing UTILITY but do not compress the failing
dataset.

other return c¢ode is invalid and is converted to a

return code of 12.

User Modifications

You can use SMP to perform user modifications that:

Modify existing system elements, such as load modules,
object modules, source modules, and macros

Add new load modules to your target systenm
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. Add modules to existing load modules in your target
systen

Modifying Existing Elements

You can nmodify existing system elements by performing the
following steps: : ‘

. Use the SMP modification c¢ontrol statements +to define
the modifications you wish to make. These are described
in Chapter 8. You should wuse ++USERMOD as the header
modification control statement.

. Place the modification c¢ontrol statements in the
SMPPTFIN data set. You may use any of the packaging
techniques described in Chapter 2.

. Use the SMP control statements +to incorporate the
modifications in your target system and to update the
CDS.

User Modification Examples

The following four examples illustrate the use of IMASPZAP
to perform modifications to distribution library modules,
load modules, modules, and CSECTs within the modules. The
examples assume that the load module structures are:

Load Module Name Load Module Name
Module Name Module Name
CSECT Name CSECT Name
LMODA LMODB
MOD1 MOD1
CSECT1 CSECT1
CSECT2 CSECT2
CSECT3 CSECT3
MOD2 MOD2
MOD2 MOD2
MOD3 :
MOD3
MODY
MODY
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The examples assume the use of the cataloged procedure
described in 'SMP Cataloged Procedure' earliexr in this
chaptexr. The appropriate DD statements <for defining the
target system and distribution libraries have been added to
the procedure.

Example 1

Control section CSECT2 in module MOD1, which is in both
LMODA and LMODB, is to be modified in both load modules.

/7/SMPCNTL DD X

RECEIVE.

APPLY S(MYMODO1).
7 X
//SMPPTFIN DD X
++USERMOD(MYMODO1).
++VER(Z038) FMID(FXY1000).
++ZAP(MOD1).

NAME CSECT2

VER 000D FF

REP 000D FE
7 X

Example 2

Control section MOD3 in module MOD3, which is in LMODA, is
to be modified.

//SMPCNTL DD X

RECEIVE.

APPLY S(MYMODO02).
/X
//SMPPTFIN DD ¥
++USERMOD(MYMODO2) .
++VER(Z038) FMID(FXY1000).
++ZAP(MOD3).

NAME MOD3

VER 000A 00

REP 000A FF
/¥
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Example 3

Control section CSECT2 in module MOD1, which is in LMODA and
LMODRBR, is to be modified in LMODB only.

/7/SMPCNTL DD X
RECEIVE.
APPLY S(MYMODO3).
7 X
/7/SMPPTFIN DD X
++USERMOD(MYMODO3) .
++VER(Z038) FMID(FXY1000).
++ZAP(MOD1).
NAME LMODB CSECT2
VER 0000 00
REP 0000 FF
/X

Example 4

Control section CSECT3 in module MOD1, which is in LMODA and
LMODB, is to be modified with an EXPAND-type request.

/7/SMPCNTL DD X
RECEIVE.
APPLY S(MYMODOY).
7 X
//SMPPTFIN DD X
++USERMOD(MYMODOU) .
++VER(Z038) FMID(FXY1000).
++ZAP(MOD1).
EXPAND CSECT3(4)
NAME CSECT3:
VER 000D FF
REP 000D FE
7 X

Example 5

The following example shows how to add new load modules to
your target system. Alternative methods involve executing
the SMP JCLIN function prior to applying the modifications;
however, this example requires only a single invocation of
SMP and is the recommended method.

This example assumes the use of the cataloged procedure

described earlier in this chapter. The procedure is named
SMPPROC and resides in SYS1.PROCLIB. The appropriate DD
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statements for SYS1.USERLIB and SYS1.SVCLIB are not included
in this procedure; you must supply them. Optionally, you
may update the cataloged procedure +to include DD statements
for these libraries prior to invoking SMP.

The set of elements to be added +to the faiget system
include:

. Load modules USERSVC1 and USERSVC2 in SYS1.SVCLIB

4 Load module USERTWO in SYS1.LINKLIB

. Modules USERSVC1, USERSVC2, IEFUSERA, and IEFUSERB

* Macros USERMACA and USERMACB in SYS1.MACLIB

. Assembler input text for module IEFUSERA

The JCL input data that describes the assembler step for
TEFUSERA, the 1link edit step for load module USERTWO, and
the copy step for USERSVC1 and USERSVC2 are placed in the

user modification itself following the ++JCLIN modification
control statement.
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//ADDMYMOD JOB 1, "MYNAME',MSGLEVEL=1,CLASS=A
//STEPA EXEC SMPPROC
//SVCLIB DD, DSN=SYS1.SVCLIB,DISP=0LD
//USERLIB DD DSN=SYS1.USERLIB,DISP=0LD
//SMPCNTL DD ¥

RECEIVE.

APPLY S(MYMODO5) RC(RECEIVE=04).

ACCEPT S(MYMODO5) USERMODS RC(APPLY=04).

/X .

//SMPPTFIN DD DATA,DLM='s$s$'

++USERMOD(MYMODO5) .

++VER(Z038) FMID(FXY1000).

++JCLIN.

/7/7MYJOB JOB 1, 'MYNAME',MSGLEVEL=1,CLASS=A
//STEP1 EXEC PGM=ASMBLR

//SYSPUNCH DD DSN=USER.OBJPDS(IEFUSERA),DISP=0OLD
//SYSIN DD . X

PRINT ON,NODATA

USERMACA PARMI1,PARM2

COPY USERMACB

END
7 X
//STEP2 EXEC PGM=IEWL,PARM='RENT'
//SYSLMOD DD DSN=SYS1.LINKLIB,DISP=0OLD
//USERLIB DD DSN=SYS1.USERLIB,DISP=0LD
//SYSPUNCH DD DSN=USER.OBJPDS,DISP=0OLD
//7SYSIN DD X

INCLUDE SYSPUNCH(IEFUSERA)}

INCLUDE USERLIB(IEFUSERB)

ENTRY USERONE

NAME USERTWO(R)
7 X
//STEP3 EXEC PGM=IEBCOPY
//USERLIB DD DSN=SYS1.USERLIB,DISP=0LD
//7SVCLIB DD DSN=SYS1.SVCLIB,DISP=0LD
//7SYSIN DD *

COPY INDD=USERLIB,OUTDD=SVCLIB

SELECT MEMBER=(USERSVC1,USERSVC2)
7 X
++MAC(USERMACA) TXLIB(MACTXLIB) SYSLIB(MACLIB) DISTLIB(AMACLIB).
++MAC(USERMACB) TXLIB(MACTXLIB) SYSLIB(MACLIB) DISTLIB(AMACLIB).
++MOD(IEFUSERB) TXLIB(MODTXLIB) DISTLIB(USERLIB) LEPARM(RENT).
++MOD(USERSVC1) TXLIB(MODTXLIB) DISTLIB(USERLIB) LEPARM(RENT).
++MOD(USERSVC2) TXLIB(MODTXLIB) DISTLIB(USERLIB) LEPARM(RENT).
$%

PN
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During APPLY processing, the follouwing updating will occur:

By processing the JCL input data following the ++JCLIN
modification control statement, SMP creates the
following CDS entries:

An ASSEM entry for IEFUSERA

- MAC entries for USERMACA and USERMACB with a GENASM
subentry for IEFUSERA

- An LMOD entry for USERTWO

- MOD entries for TIEFUSERA and TIEFUSERB with LMOD
subentries for USERTWO

- MOD and LMOD entries for USERSVCT1 and USERSVC2
SMP places macros USERMACA and USERMACB in SYS1.MACLIB.

By processing the ++MAC modification control statements
for USERMACA and USERMACB, SMP assembles IEFUSERA.

SMP l1ink edits modules IEFUSERA and IEFUSERB to form
load module USERTWO and places the 1load module in
SYS1.LINKLIB.

SMP link edits modules USERSVC1 and USERSVC2
individually and places the resultant load modules in
SYS1.SVCLIB.

SMP assigns MYMODOS, the SYSMOD-ID of the user
modification, as the value of the RMID subentries for
the affected MAC and MOD entries.

During ACCEPT processing, SMP performs the following
updates:

Macros USERMACA and USERMACB are placed in the
distribution library SYS1.AMACLIB. .

Modules IEFUSERB, USERSVC1, and USERSVC2 are link edited
and placed in the distribution library SYS1.USERLIB.

MAC and MOD entries for the macros and modules defined

in the element modification <c¢ontrol statements axe
created with an RMID subentry value of MYMODOS5. ‘
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Chapter 5: SMP Diagnostic Techniques

This chapter provides general diagnostic techniques that you
can use to correct errors that might occur during SHMP

processing. The information should enable you to:
. Detect error conditions
. Resolve shortages of storage
. Resélve shortages of direct access storage
. Correct errors related to directory-in-storage
processing

In addition, SMP STAE processing is described.

Detecting Error Conditions

If you encounter unexpected or incomplete results from the
execution’ of SMP c¢ontrol statements, use the following
rrocedures to determine the <c¢ause of the problem and the
correct recovery techniques to use:

L4 Examine the return codes contained in the SMPOUT data
set. Starting with the final c¢ode (that is, the one
returned by +the failing job step), trace Dbackuwards
through the data set in searxrch of +the SMP function
return c¢odes that c¢aused the 3Jjob step return code.
Remember that a single return code can be' the product of
multiple errors.

See '"Diagnostic Messages' in Chaptezx 10 for a
description of how return codes are reflected in the
severity code of an SMP message.

The job step return code issued for SMP is equal to the
highest return code generated by all SMP functions

within that step. The job step return codes are:

00 SMP processing completed successfully and without
errors.

ou SMP processing completed but warning messages are
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issued.

08 SMP processing completed, but processing errors
occurred and processing terminated for at least
one system modification. .Check for SYSMODs that
were processed but have the ERROR indicatoxr set in
the CDS or ACDS.

12 SMP processing terminated for at least one SMP
function.

16 SMP processing terminated because of a severe
error.

For specific return codes for each of the SMP functions,
see the return c¢odes for each respective <control
statement in Chapter 7.

Check for any return code contingencies that you may
have c¢oded using the RC operand on the SMP control
statements. The RC operand allows you to specify the
maximum acceptable return c¢odes from specified SMP
control statements in ordexr to bypass normal SMP return
code ©processing. If a specified <c¢control statement
returns a code exceeding the maximum specified in the RC
operand, the control statement that c¢ontains the RC
operand is not executed and issues a return code of 12.

For example, if you specify RC(RECEIVE=0Y4) on the APPLY
control statement, and the RECEIVE control statement
returns a code of 08, APPlY processing is not performed,
and a retuxrn code of 12 results.

For further information about the RC operand, refer to
the discussion of the RC operand for each zrespective
control statement in Chaptex 7. '

As you trace back through the =return codes, examine

SMPOUT for error and warning messages issued with the

return codes. Use the information supplied by the
messages to help you interpret the meaning of the retuzrn
codes.

Check the SYSPRINT data set for information about the
success or failure of the system programs invoked by SMP
functions.

Issue 'LIST LOG' to display the contents of the LOG data
set. This log is cumulative and should be examined for
the impact of prioxr SMP runs on the current problem.
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For more defails on the LIST c¢ontrol statement, see
Chapter 7. ‘

The status of a SYSMOD is indicated in the SMP reports and
messages that are normally produced. However, if this
output is not available, use the following techniques to
obtain the data:

. Issue 'LIST CDbS SYSMOD' to obtain the status of any
SYSMODs applied or restored but suspected of being in
exrror. Check to see if the ERROR indicator is set for
those SYSMODs during APPLY and RESTORE.

4 Issue 'LIST ACDS SYSMOD' to obtain the status of any
SYSMODs accepted or restored but suspected of being in
error. Check to see if the ERROR indicator is set for
those SYSMODs.

. Issue 'LIST PTS SYSMOD' to obtain the status of SYSMODs
on the PTS that are received or rejected.

Specific exrror recovery for each of the SMP functions is
in the Error Recovery section for each respective
control statement in Chapter 7.

Resolving Shortages of Storage

If an SMP message indicates that there is insufficient
storage for processing, do the following:

. Allocate a larger zregion oxr partition size and execute
the job step again.

. Remove one of the control statement opexrands that causes
storage to be used, such as the XREF keyword on the LIST
control statement, and execute the command again.

Resolving Shortages of Direct Access Storage

This section outlines methods to:

i Prevent shortages of direct access storage
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. Recover from shortages of direct access storage

Preventing Shortages of Direct Access Storage

You can prevent shortages of direct access storage using the

following methods:

. After system generation, list the VTOCs of +the target

system library and distribution library (DLIB)

volumes.

If you notice any target library or DLIB data sets that

have little free space, you can reallocate them

and then

copy these data sets into larger data sets to prevent

future space problems.

See Chaptexr 4 forx more information about
allocation of system and SMP data sets.

initial

. Use the COMPRESS keyword on the ACCEPT, APPLY, REJECT
or RESTORE control statement to recover space in target

libraries and DLIBs during SMP processing. In
have the COMPRESS function executed during

order to
ACCEPT,

APPLY, REJECT, or RESTORE processing, that function must

process a system modification.

See the ACCEPT, APPLY, REJECT and RESTORE

control

statements in Chapter 7 for detailed information on the

COMPRESS keyword.

. Pexriodically list the VTIOC to check the amount
that is left in the data sets that you have
compressed. If you discover that a compressed

of space
already
data set

is running out of space, you <c¢an allocate a new, larger

data set and copy the o0ld data set into the new

one.

¥ . Every time that you issue the APPLY <control statement

for modifications that cause a re—link edit of
and (1) you specify a new value for 'n' in the
operand, or - (2) the NUCID has been preset in
SYSTEM entry, you cause an additional copy
nucleus load module (IEANUCOn) to be saved.

IEANUCO1
NUCID(n)
the CDS
of the

For example, if you issue APPLY and specify NUCID(3), a
copy of the current load module is saved as IEANUCO3; if
you issue APPLY and specify NUCID(7), a copy of the

current load module is saved as IEANUCO7.

If you wuse the NUCID Kkeyword on the APPLY

control

statement, you must ensure that the NUCLEUS data set is

laxrge enough to hold the number of copies of

IEANUCORN

that you create, where 'n' is the number of copies.
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If you use JCLIN to define to SMP your ouwn module
assembled with your own macres, SMP scans the assemble
and linkage editor JCL to c¢reate macro, assemh]ly
modules, and load module entries in the CDS for your
modules. "If +the SYSIN data to be assembled 1is large
consider one of the following to conserve space in,yhé
CDS: ‘

1) Include the assembler COPY statement as part of phg
assembly SYSIN to obtain large amounts of data frop
SYSLIB at assembly time. This reduces the size Q#
the assembly data storxed in the CDS. '

See the examples of adding new load modules *pg
module entries to the CDS in Chapter 4. I

CDS, process your macro modifications wusing th

ASSEM and DISTSRC keywords on the ++MAC, ++MACUPD q;
++UPDTE modification control statement. EMp
‘performs the macro modification and assembles t“d
modules defined in the ASSEM kKeyword using assemb}w
data from +the library specified by the DISWﬁBﬁ
keyuword. C

2) To eliminate the creation of ASSEM entries in tgg

See the ++MAC, ++MACUPD, and ++UPDTE modiiicat&q“x
control statements in Chapter 8 <for more deta%wg
about the ASSEM and DISTSRC Keyuords. :

Recovering from Shortages of Direct Access Storage

You can recover from many shortages of direct access stoxﬂgw
using the following methods: )

If an SMP function fails because of insufficient spage
check to see if the COMPRESS Kkeyuword is allouwed and wﬁ
specified for that function. If the COMPRESS keyuword T§
valid, and if it was not specified the last time, rexup
the SMP function with COMPRESS. B

Note that, although you can compress the CDS and Acng,
you cannot compress them using SMP because SMP might be
maintaining in-storage copies of their directories. ﬁg“
must wuse a standard system program to pexrform .thﬁ

‘compression.
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. To obtain additional space in the LOG data set, use one
of the following techniques:

1) Allocate a new LOG data set and create a backup copy
of the o0ld L0G data set, retaining it according to
your normal recovery procedures.

2) Create a backup copy of the old LOG and retain it
according to your normal recovery procedures. The
next time you run SMP functions, indicate DISP=0OLD
for SMPLOG; this will overlay +the contents of the
old LOG that you saved.

Note that you must return +to DISP=MOD the next time
you execute SMP or you will continue to overlay the
LOG every time that SMP functions are executed.

. To obtain additional space on the CDS or ACDS, the
target libraries, or the distribution 1libraries,
allocate a new, largexr data set and copy the old,
out-of-space data set into the new one.

A To obtain additional space in the MTS, PTS, or STS
data sets, use one of the following techniques:

1) Issue ACCEPT, REJECT, or RESTORE for non-accepted
SYSMODs, if any. Specify the COMPRESS operand with

a value of 'SMPMTS', 'SMPPTS', or 'SMPSTS' with the
next ACCEPT, REJECT, or RESTORE function you
execute.

2) If no SYSMODs are candidates for an ACCEPT, REJECT
or RESTORE, allocate a new, larger data set and copy
the old, out-of-space data set into the new one.

. If an out-of-space condition (system ABEND B37 or
D37) occurs on the LOG data set during the execution
of LIST LOG, any subsequent attempt to issue LIST
LOG or any othexr SMP contrxol statement will result
in the same abnormal termination.

Since the LOG function records every SMP control
statement, it will attempt to write that <control
statement to an already full data set. Use a
utility program such as IEBGENER to copy SMPLOG to a
larger data set.
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Errors Related to Directory-in-Storage Processing

When the DIS(WRITE) operand is specified on a control
statement, the C¢DS and the ACDS <c¢an be updated in an
in-storage mode. When this is done, an indicator is set in
the appropriate SYSTEM entry, indicating that the data set
might now be at a 1level below the actual status of the

target system oxr DLIBS. This c¢ondition occuxrs if SMP
abnormally terminates prior to reuwriting the data set
directozry.

When this condition occurs, SMP issues a warning message at
the next invocation. You should zreissue the c¢ommand that
was executed during the last invocation. While this might
result in some modifications being reprocessed, it will also
ensure that the data set is updated to the correct status.

The second error condition that might occur as a result of
the DIS(WRITE) operand is an exror during the rewrite of the

directory. Prior to starting +the directory rewrite, an
indicator is set on in the SYSTEM entry indicating that the
data set directoxry is no longer usable. If the rewrite

fails because of an I/O0 error or an abnormal termination
that SMP STAE cannot <recover from, the indicator is left
on. : :

At the next invocation of SMP, this indicator is checked,
and, if it is on, the data set is considered wunusable and

SMP processing terminates. The only recovery from this type
of erroxr is to restore the data set using a previously saved
copy.

SMP STAE Processing

The SMP STAE routine gets control whenever an ABEND occurs
to perform the following processing:

. It issues message HMA432 +to inform you that STAE
processing is .in effect.

. The CDS or ACDS directory entries are written if the DIS
option 1is used to perform any updates that may have
occuxrred as a result of SYSMOD processing.

. Completion processing fox processed or partially
processed SYSMODs is done and completion messages are
issued.
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You
‘the

SYSMODs that

were in process when the ABEND occurred,

but that were not completed, are marked with the ERROR

status.

The reports
that was in

Control is
processing;

can examine
problem and

that are normally produced by the function
process are produced.

passed to the supervisor for termination
no attempt is made to retry processing.

the repoxrts and the dump, if any, to coxrect
resubmit the job.
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Chapter 6: SMP Reports

Reports that notify you, in summary format, of the outcome
of SMP processing are produced for the RECEIVE, APPLY,
RESTORE, and ACCEPT functions. These reports will appear in
the SMPRPT output data set when +the SMPRPT DD card is
present in the JCL statements used to execute SMP.
Otherwise, the reports will appear in the SMPOUT data set.

RECEIVE Output Data

Message Output from RECEIVE

As a result of RECEIVE processing, SMP wuwrites messages
interspersed with copies of the modification c¢ontrol
statements of the SYSMODs processed to the SMPOUT data set.
By analyzing these messages you can:

. Determine syntax and construction errors within a SYSMOD

U Determine the point at which an I/0 error occurred

. Find information pertaining to SYSMODs for non-received
conditions

. Find detailed information on the loading of Relfile data

sets to the SMPTLIB volume(s)

. Determine which SYSMODs were not present in the SMPPTFIN
data set that were specified in the SELECT operand
list. » '

The RECEIVE SUMMARY Report

When SYSMODs are processed by RECEIVE, SMP produces a
RECEIVE SUMMARY REPPORT on the SMPRPT dataset.

The "RECEIVE SUMMARY REPORT" lists those SYSMODs processed
from the SMPPTFIN dataset. The SYSMODs included in the
report depend wupon the user specification of SELECT,
EXCLUDE, or MASS. In SELECT mode, the report c¢ontains
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information for only <those SYSMODs which were explicitly
selected. In EXCLUDE mode, the report c¢ontains information
for all SYSMODs in SMPPTFIN except those explicitly excluded
and those which were previously RECEIVED. In MASS mode, the
report contains information for all SYSMODs in SMPPTFIN
except those which were previously RECEIVED.

Four fields are present on each line of the report for a
SYSMOD:

. Field 1 - The SYSMOD ID (7 character identifier)

. Field 2

STATUS (RECEIVED oxr NOT RECEIVED)

. Field 3 SYSMOD Type (FUNCTION, PTF, APAR, or USERMOD)

. Field 4

Additional information (see below)

Rdditional information (Field 4 of +the report line) may
appear as follous:

1) ALREADY RECEIVED - The SYSMOD was not received
because the SYSMOD was found on the SMPPTS dataset
as RECEIVED. This information appears only 1if the
SYSMOD was explicitly selected.

User considerations: You must delete the SYSMOD from
the PTS wusing the REJECT control statement before
receiving the SYSMOD.

2) 1170 ERROR - The SYSMOD was not received hecause of
an I/0 error on an SMP dataset.

Usexr c¢ongideratjons: Investigate and correct the

cause of the 1170 error. If the 1I/0 error occurred
while reading a Relfile data set or writing to an
SMPTLIB data set, the ERROR indicator is set in the
PTS SYSMOD entry.

3) NO APPLICABLE ++VER - The SYSMOD was not received
because no ++VER modification control statement(s)
was found which applied to the system release (SREL)
and/or FMID the SMPPTS System entry.

This information appears only if the SYSMOD wuas
explicitly selected.
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4)

$)

Usex considerations: Ensure that the SYSMOD is

required in your environment.

Ensure that the correct PTS data set is used if
multiple environments are maintained by different
PTS data sets. A list of all environments controlled
by a PTS can be obtained using the LIST PTS SYS
control statement.

If the PTS SYSTEM entry does not contain the SREL
subentry required by the SYSMOD, it c¢an be added
using the UCLIN PTS function, with the UCL ADD SYS
SREL statement.

I1f the PTS SYSTEM entry does not contain the FMID
subentry required by the SYSMOD, it c¢an be added
using the the UCLIN PTS function with the UCL ADD
SYS FMID statement, or by receiving the function
SYSMOD specified in the FMID operand.

You c¢can use the BYPASS operand on the RECEIVE
control statement to bypass the FMID verification
checks.

RELFILE PROCESS ERROR - The SYSMOD was not received
because of an error attempting to allocate a dataset
on the SMPLIB volume or during the IEBCOPY
invocation to load  the unloaded 1zrelfile to an
SMPTLIB dataset.

User considerations: Ensure that the volume(s)
referenced by the SMPTLIB DD statement c¢ontain
enough direct access space to fulfill the
requirement.

Rdjust the SMP space requested by <changing the
DSSPACE parameter in the PTS SYSTEM entry using the
UCLIN PTS function.

Check the 1results of the IEBCOPY invocation using
the SYSPRINT data set or the IEBCOPY substitute for
SYSPRINT output. An error condition is reported if
the return code passed to SMP by IEBCOPY is not 0.

RELFILE NOT PROCESSED - The SYSMOD was not received
because of a previous error which terminated RECEIVE
processing before the RELFILEs for this SYSMOD could
he loaded.
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6) NOT FOUND ON SMPPTFIN ~ The SYSMOD was not received
because it was not found on the SMPPTFIN dataset.
This information appears only if the SYSMOD  was
explicitly selected.

7) SYNTAX/CONSTRUCTION - The SYSMOD was not received
due to a syntax or construction error.

8) SMPTLIB DATASETS LOADED - The SYSMOD received had
elements supplied in IEBCOPY unlocaded files which
were loaded to the SMPTLIB volunme.

9) USER EXIT - The SYSMOD was not received due to the
return <c¢ode passed to SMP from the wuser exit
routine.

Check the results of the IEBCOPY invocation using
the SYSPRINT data set or the IEBCOPY substitute for
SYSPRINT output. An error condition is reported if
the return code passed to SMP by IEBCOPY is not 0.

10) SYNTAX/CONSTRUCTION - An unknoun operand was
encountered on a modification control statement or a
SYSMOD construction error was found.

User considexyations: This SYSMOD cannot be received.
The SYSMOD modification control statements should bhe

corrected by those responsible for construction.

I1f the SYSMOD specifies the FILES and RELFILE
operands incorrectly, subsequent SYSMODs in the
SMPPTFIN data set are not received. The 1reason is
described as "RELFILE CONSTRUCTION".
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DATE 78.069 TIME 10:26:42
RECEIVE SUMMARY REPORT

SYSMOD-ID TYPE RELF STATUS
Uza9900 FUNCTION YES NOT RECVD
AZ00154 APAR NO NOT RECVD
. MQO0014 USERMOD  NO RECEIVED
MQR00015 USERMOD NO NOT RCVD
UZ03246 PTF NO NOT RECVD

Figure 12. RECEIVE SUMMARY REPORT

NOT RECEIVED REASON
ALREADY RECEIVED
FMID CHECK FAILURE

SYNTAX ERROR
USER EXIT
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APPLY, RESTORE and ACCEPT Output Data

Message Output from APPLY, RESTORE, and ACCEPT

When SYSMODs are processed by APPLY, RESTORE, and ACCEPT,
messages appear in the SMPOUT data set. By analyzing these

messages you can:

. Determine when SYSMODs are successfully processed

. Determine conditions that caused SYSMOD processing
failure

. Detexrmine the point at which an I/0 error occurred.

Report Output from APPLY, RESTORE, and ACCEPT

SMP generates four reports for SYSMODs processed by APPLY
and ACCEPT. Two <reports can be generated <£for RESTORE
processing. However, these reports arxe not produced when a
function SYSMOD is selected for processing but is terminated
prior to updating any target system or distribution

libraries. By analyzing these repoxrts you can:

4 Determine those SYSMODS successfully processed and the

libraries that were updated

. Determine those SYSMODS not processed because of error

conditions encountered in related SYSMODs

U Determine which modifications to elements are regressed

by SYSMODs processed by APPLY or ACCEPT

. Determine which SYSMODs were deleted from the CDS
ACDS as a result of applying oxr accepting a function
SYSMOD with a DELETE operand in its ++VER modification

contrxrol statement.

When the CHECK operand is specified on the APPLY oxr ACCEPT
control statement, the zreports indicate what will happen

during actual processing of +the SYSMODs. This "dry
capability can save you valuable time by detecting
conditions that will occur if actual updates are done.

RESTORE processing, the CHECK mode can bhe useful
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rroviding information about the SYSMODs that must bhe
selected for RESTORE processing along with +those specified
in the SELECT operand list.

The SYSMOD STATUS Report

This zrepoxrt summarizes the processing that occurred fox
every selected SYSMOD. The SYSMODs are listed in
‘alphanumeric sequence (see Figure 13).

The fields in the report are as follouws:

. SYSMOD - The identifier of the system modification

. STATUS - Describes what has happened to the SYSMOD. The
possible values of this field are as follous:

1) APPLIED, ACCEPTED, or RESTORED - The SYSMOD was
successfully processed.

2) NOGO - The SYSMOD was not processed prior to any
updates. The reason for the NOGO condition c¢an be
that a related SYSMOD has an exxor. The message
output should be checked to determine the <c¢ause of
the error. '

3) ERROR - The SYSMOD was terminated while SMP was
updating the 1libraries. The reason for the ERROR
condition can be that a related SYSMOD has an error.
The message output should be checked to determine
the cause of the error. This c¢ondition does not
appear when the CHECK operand is specified.

4) DELETED - The SYSMOD was explicitly oxr implicitly
deleted. )

5) INCMPLT - A function SYSMOD was terminated causing
termination of the SMP function. SYSMODs with this
status may or may not be processable. Subsequent
processing after corrxecting the <cause of the

function SYSMOD being terminated will determine the
processing status of these SYSMODs.

When this status is present, no ELEMENT SUMMARY
report is produced.
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TYPE - The system modification +type (APAR, FUNCTION,
PTF, oxr USERMOD).

FMID - For function SYSMODs, +the SYSMOD-ID of the
function; for serxrvice SYSMODs, the SYSMOD-ID of the
owning function.

REQUISITE SYSMODS - Lists every SYSMOD that 1is a
requisite of the SYSMOD. The lists are preceded by the
type of requisite as followus:

1) IFRE® - The SYSMODs are conditional <requisites of
the SYSMOD, defined by its associated ++IF
modification control statements or, if the SYSMOD is
a function, defined by previously processed
SYSMODs. -

2) PRE - The SYSMODs are prerequisites of +the SYSMOD,
defined by the PRE operand in its ++VER modification
control statement. ' '

3) RE® -~ The SYSMODs are <requisites of the SYSMOD,
defined by the REQ operand in its ++VER modification
control statement.

If a dash (-) appears next to a listed SYSMOD, that
SYSMOD has NOGO status. This may mean that the SYSMOD
is not available for processing.

If an asterisk (*) appears next to a listed SYSMOD, that
SYSMOD has NOGO status, but the appropriate option was
specified in the BYPASS operxand list on the APPLY or
ACCEPT control statement. This means that if the SYSMOD
is not available for processing, the SYSMOD that has
specified it as a requisite is considered processable.

DATE 76.001 TIME 09:25:47/HMASMP LVL 04.00 SMPRPT OUTPUT
SYSMOD STATUS REPORT FOR APPLY CHECK PROCESSING
NOTE: -' INDICATES THE REQUISITE SYSMOD CONDITION IS NOT SATISFIED
' INDICATES THE NON SATISFIED REQUISITE SYSMOD CONDITION IS BYPASSED
SYSMOD  TYPE STATUS FMID REQUISITE SYSMODS
AZ00124 APAR APPLIED GXY1000 PRE UzZ00010

GXY1000 FUNCTION APPLIED GXY1000
HXY1010 FUNCTION APPLIED GXY1000 PRE uzooo010

UZ00010 PTF APPLIED GXY1000

uzZoooi2 PTF APPLIED 6XY1000 PRE Uzo0010

uzo0014 PTF APPLIED GXY1000 IFREQ UZ00015
FRE Uz00010

UZ00015 PTF APPLIED HXY1010 REQ UZ00014

XY10001 USERMOD  APPLIED GXY1000 IFREQ XY10101
XY10101 USERMOD  APPLIED HXY1010

Figure 13. The SYSMOD STATUS REPORT
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The ELEMENT SUMMARY Report

This report describes the status of the libraries that were
updated for each module, macro, or source module (see Figure
14). The report is not generated when all SYSMODs selected
for processing are terminated prior to any element
selection.

The fields in the report are as follous:
. ELEM TYPE - The element type: MAC, MOD, SRC, or S/ZAP.

. ELEMENT NAME - The element name.

. ELEM STATUS - Describes what has happened to the
element. The ©possible contents of this Zfield are as
follous:

1) APPLIED, ACCEPTED, ox RESTORED - The element was
successfully processed.

2) BYPASS - An erxrror was detected while performing
MODID checks, but the ID option was specified in the
BYPASS operand. The element was processed.

3) DELETED - The element was selected and deleted. The .
DELETE opexand was specified on the element
modification control statement.

4) DLIB ER - The value in the DISTLIB operand on the
element’ modification control statement does not
match the DISTLIB subentry value in the element
entry on the ACDS/CDS. The element is not processed
and the SYSMOD will have NOGO status.

5) ID ERR - An error was detected while performing
MODID checks. Check messages on SMPOUT to detexrmine
error. The element was not processed.

6) NOGO - The element was not processed. The SYSMOD

STATUS £field will contain eithexr NOGO oxr ERROR. If
ERROR status is indicated, the element may have been
processed. Check the messages in SMPOUT for status
of the library in which the element resides.
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7) NOT SEL - Multiple versions of +the same element
were being processed concurrently. This version of
the element was not selected because there was a
superior version.

8) SRC SEL - The module was not selected since the
source module with the same name was assembled and
the resultant object text used instead of the module
text supplied with the SYSMOD. This status will
only appear if the element type is MOD or S/ZAP.

. CURRENT FMID - The FMID that appears in the CDS element
entry for APPLY or RESTORE, or the ARCDS element entry
foxr ACCEPT, when processing completes. This will only
appear if the element is successfully processed.

. CURRENT RMID - The RMID that appears in the CDS element
entry for APPLY or RESTORE, or the ACDS element entry
for ACCEPT, uwhen processing completes. This will only

appear if the element is successfully processed.

o MAC/SRC SYSLIB - The name of the target system library
when TYPE is MAC or SRC. This field contains SMPMTS for
macros that do not have a target system library, and
SMPSTS for source modules that do not have a target

system library. This field is not present for ACCEPT
processing.

. MAC/SRC DISTLIB - The name of the distribution library
when TYPE is MAC ox SRC. This field is not present for

APPLYlor RESTORE processing.

. DISTSRC LIBRARY - The distribution library of the source
module to be assembled when the element type is MAC and
ASSEM NAMES are specified.

. ASSEM NAMES - A 1list of SRC and’/or ASSEM modules
assembled as a result of a macro modification. ASSEM
modules do not exist for ACCEPT processing.

. LOAD MOD - A list of load modules that were link edited
and/or copied using the module named in the ELEMENT NAME

field. This field is not present for ACCEPT
rrocessing.
. LMOD SYSLIB -~ The name(s) of target system libraries

that contained +the load module named in the LOAD MOD
field and that were updated during APPLY oxr RESTORE
processing. This field is not present for ACCEPT
processing.
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. MOD DISTLIB E The name. of the distribution library.
This field is not present for APPLY processing.

’ SYSMOD NAME - The identifier of the SYSMOD(s) that
modify the element specified in the ELEMENT NAME field.

e  SYSMOD STATUS - The status of the SYSMOD specified in
the SYSMOD NAME field. The possible values are the same
as in the SYSMOD STATUS report.

DATE 78.001 TIME 09:25:47/HMASM 04.00 SMPRPT OUTPUT
ELEMERT SUNRARY REPORT PORCAPELY CHELK PiSceesite v
LEM ELEMENT  ELEMENT CURRENT CURRENT MAC/SRC DISTSRC  ASSEM LOAD MOD =---LMOD SYSLIB---- SYSMOD S
YPE  NANE STATUS  FMID RHID WE(IEC DRIBRARY  ARREY NAME 81308
PPLIED HXY APP
MAC  MACROL  APBLIED HXY1010 HXY1010 MACLIBOI Assem HXY1010 APELIED
HODGOL
MOD 002
' ACL ASSEM1 GXY1 AP
MAC ~ MACRO2  APPLIED GXY1000 GXY1000 MACLIBOL ASSEML GXY1099 APELIED
MAC  MACRO3  APPLIED HXY1010 HXY1010 MACLIBOl AssEne HXY1010 APPLIED
HX PP
SRC  MODOO1 ﬁggtigg HXY1010 HXY1010 SMPSTS i 19 ’Et
APPLIED AY10101  APBL
NOT SEL Exrl PPL
Nt asasts AR
NOT SEL 710001 ARPLIE
SRC 00 PPLIED X S GXY1000 APPL
MODOOZ  APBLIED GXY1000 GXY1000 SMPST SX13999 ABRLIER
SRC  MOD003  APPLIED HXY1010 HXY1010 SMPSTS HXY1010 APPLIED
MOD  MODOOL  SRC SEL HXY1010 XY10101 HXY1 PP
SRC SEL 200 PP
NoT SEC 34 PeLIE
NOT SEL 0200014 APPLIE
GXY1000 APPLIE
MOD  MODOO2  APPLIED GXY1000 GXY1000 XY30900 ARPLIED
MOD  MODOO3  APPLIED HXY1010 HXY1010 HXY1010 APPLIED

Figure 14. The ELEMENT SUMMARY Report

The SYSMOD REGRESSION Report

This report describes regressions of previous modifications
to elements by SYSMODs +that were processed by APPLY or
ACCEPT and the BYPASS(ID) operand is specified (see Figure
1. It is not produced for RESTORE processing or when no
regressions have been detected by +the Element Selection
routines. SMP detects regression by +the presence of
SYSMOD-IDs in the RMID and/or UMID subentries of the element
entries on the CDS or ACDS that were not specified in the
PRE or SUP operand lists of the ++VER modification control
statements of the regressing SYSMODs. If no SYSMODs were
regressed, the report consists of the single message "NO
SYSMODS REGRESSED."

The following describes the fields within the report:
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. REGRESSING SYSMOD - The identifier of the SYSMOD that caused
regression of the element(s) listed in the COMMON ELEMENTS
fields. ' : ’

. REGRESSED SYSMOD - A list of SYSMODs that had previously ox
concurrently modified the element(s) listed in the COMMON
ELEMENTS fields. Because these SYSMODs were not specified in
the PRE or SUP operands of the ++VER modification control
statement of the regressing SYSMOD, it is possible that the
existing modifications to the element(s) were lost.

. COMMON ELEMENTS TYPE and NAME - R list of elements modified
by the regressing SYSMOD.

. OTHER POTENTIALLY REGRESSED SYSMODS - A list of SYSMODs
superseded by the regressed SYSMOD that were not superseded
by the regressing SYSMOD. This list may include the

SYSMOD-IDs of APARs that were fixed (superseded) by the
regressed SYSMOD that were not included in the regressing
SYSMOD.

A regression occurs when one of the following conditions is
true:

4 The regressing SYSMOD did not specify the SYSMOD-ID of a
UMID subentry in the element entry in the PRE or SUP
operand lists of the ++VER modification control
statement and the element is being replaced.

] The regressing SYSMOD did not specify the SYSMOD-ID of
the RMID subentry in the element entrxy in the PRE or SUP
operand lists of the  ++VER modification control
statement and the element is being replaced.

In either of these cases, the regressing SYSMOD is not
processed unless BYPASS(ID) is specified on the APPLY or
ACCEPT statement. It is not recommended that you bypass
the ID verification chec¢ks unless you are sure that the
previous modifications were not regressed, ox if you
intend to modify the element to include the regressed
modification.

A regression is possible if  one of the following conditions
is true:

. The regressing SYSMOD did not specify the SYSMOD-ID of
the RMID subentry in the element entry in the PRE
opexrand list of the ++VER modification control statement
and the element is being updated.
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. The regressing SYSMOD did not specify the SYSMOD-ID of a
UMID subentry in the element entry in the PRE oxr SUP
operand lists of the ++VER modification control

statement and the element is being updated.

In either of these cases, the regressing SYSMOD

is

processed, but  the . results are unpredictable.
Therefore, the resulting update should be carefully
checked to ensure that previous modifications werxre not

regressed.
DATE 78.001 TIME 09:25:47/HMASMP LVL 04.00 SMPR
SYSMOD REGRESSION REPORT FOR APPLY CHECK PROCESSING PT OUTRUT
REGRESSING REGRESSED COMMON ELEMENTS OTHER POTENT
SYSHOD SYSHCD TYPE  NAME REGRESSEDESYgﬁbﬁg
Uz006099 UzZ00001 MODULE HMABD123 AZ00050 AZ00051 AZ00O52
uz00002 MACRO  HMAMACO1 AZ00055
MODULE HMABD456 £0005
UZ00003 MODULE HMABD789 AZ00056
MODULE HMABDOI12 AZ00057
MODULE HMABD345
UzZ00111 UZ00004 MODULE HMABD578 AZ00058 AZ00059 00
MODULE HMABDS&7 Azoo AZ00060
MODULE HMABD124
MODULE HMABD135

Figure 15. The SYSMOD REGRESSION Report

The DELETED FUNCTION Report

This report describes the SYSMODs that are deleted

when

SYSMODs c¢ontaining +the DELETE operand in theix ++VER
modification control statements are processed (see Figure
16). It is not produced for RESTORE processing or when no

DELETE processing has occurred.
The fields in the report are as follouws:

. SYSMOD CAUSING THE DELETION - The identifiexr of

the

SYSMOD containing +the DELETE operand in its ++VER

modification control statement.

. DELETED THE FOLLOWING SYSMODS - The type of SYSMOD and
The

SYSMOD-ID of each SYSMOD that was deleted.

SYSMOD-IDs for each type of SYSMOD (FUNCTION, PTF, APAR,

USERMOD) are 1listed from 1left to zxright following

the

TYPE column value. All PTFs, APARs, and USERMODs that
are listed in the TYPE column belong to the function

SYSMOD listed immediately above them. When TYPE

is

specified as "FUNCTION", the SYSMOD field value <c¢an be

one of the following:
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1) R SYSMOD-ID only - The SYSMOD was installed on your
system or distribution libraries and was specified
in the DELETE operand list of the ++VER modification
control statement for the deleting SYSMOD.

2) A SYSMOD-ID followed by "FMID(sysmod-id)" - The
SYSMOD was implicitly deleted. The FMID operand
specifies the SYSMOD-ID of a function SYSMOD that
appears earlier in the report that is also deleted.
This SYSMOD is considered a dependent or feature
level function.

3) A SYSMOD-ID followed by "NOT PREVIOUSLY INSTALLED" -
The SYSMOD was specified in the DELETE operxrand list
of the ++VER modification <control statement for the
deleting SYSMOD, but was not installed on your
system or distribution libraries.

43 A SYSMOD~ID followed by "PREVIOUSLY DELETED"™ - The
SYSMOD was specified in the DELETE operand 1list of
the ++VER modification c¢ontrol . statement for the
deleting SYSMOD, but was previously deleted by
another function SYSMOD.

SYSMODs that appear as deleted may remain as entries on the
CDS or ACDS because they are specified in the SUP operand
list of the deleting function SYSMOD or another SYSMOD
processed concurrently.

DATE 78.001 TIME 09:25:47/HMASMP LVL 04.00 SMPRPT OUTPUT
DELETED FUNCTION REPORT FOR APPLY CHECK PROCESSING
DELETING DELETED SYSMODS
SYSHMOD TYPE SYSHMOD
FYZ3000 FUNCTION  FYZ1000

PTF UzZ00111l UZ00123 UZ00135
USERMOD MY11ll1ll

FUNCTION GYZIO}O FMID (FYZ1000)
PTF Uzoolle UZ00124 UZ00136
USERMOD MY11112

FUNCTION GYZ1020 FMID (GYZ1010)
PTF UZo0la2 UZ00164

APAR AZ12345

FUNCTION  FYZ2000 NOT PREVIOUSLY INSTALLED
Figure 16. The DELETED FUNCTION Report
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Chapter 7: SMP Control Statements

To carry out its functions, SMP has five major control
statements (RECEIVE, REJECT, APPLY, RESTORE, and ACCEPT) as
well as supporting control statements. Any number of each
type of control statement can be coded in an SMP job step.

This chapter describes the SMP control statements in the
following alphabetical order:

. ACCEPT - modifies distribution libraries

. APPLY - modifies target system libraries

. ENDUCL - identifies the end of update c¢ontrol language
(UCL) statements

.. JCLIN - creates or updates CDS entries
. LIST - lists the contents of SMP data sets
. LOG - writes messages to LOG data set

. RECEIVE - ©places SYSMODs in the PTS data set for
subsequent processing by APPLY and ACCEPT

. REJECT - deletes SYSMODs from the PTS data set
. RESETRC - resets return codes from SMP functions

. RESTORE - removes modifications from target system
libraries

. UCL -  update control language statements wused to
describe update processing to be done by the UCLIN
function.

. UCLIN - used in conjunction with the UCL and ENDUCL
statements to update SMP data sets.

d UNLOAD - wused to punch CDS or ACDS data in UCLIN
format.

A detailed explanation of the processing that takes place
for the ACCEPT, APPLY, JCLIN, RECEIVE, REJECT, RESTORE and
UCLIN control statements is found in Chapter 3.
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Each control statement is described in the following
format:

Introduction and Description: The name of +the control
statement followed by a brief description of the
function performed by the statement.

Syntax: Gives the syntax of the control statement. See
"Rppendix A: Rules for Coding SMP Statements" and
"Appendix B: Syntax Notation Conventions"™ for more

information on syntax rules.

Operands: Describes +the function of each operand that
can be coded with the contrel statement.

DDnames: Lists the ddnames that must be defined for the
control statement.

Programming Considerations: Describes any special
considerations and notes applicable to +the c¢ontrol
statement.

Return Codes: Presents a summary of the possible return
code values along with the reasons for each possible
return code.

Exrroxr Recovery: Gives, where applicable, a brief
description of error recovery procedures.

Examples: Presents at least one coding example of the
control statement. SMP does not require or suggest that
the ddnames used in the examples be used in a particulax
user installation.
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The ACCEPT Control Statement

The SMP ACCEPT control statement places SYSMODs into the
distribution libraries (DLIBs) or permanent user libraries.
Any number of ACCEPT statements can be included in an SMP
job step. Once ACCEPT processing completes, SMP c¢annot

remove the SYSMOD.

ACCEPT Syntax

ACCEPT [{SELECT | GROUP | EXCLUDE}
(sysmodidl,sysmodid]...)]
[APARS ]
[ASSEMI
I|BYPASS(optionl,option]...)]
[CHECK]
[COMPRESS({ALL | ddnamel,ddnamel...})]
[DISC READ | NO | WRITE )]
[NOAPPLY]
[USERMODS ]
[RC(function=codel, function=codel...)]
[RETRY(YES | NO)]

ACCEPT Operands
SELECT(sysmodidl,sysmodidl]...)
specifies one or more SYSMODs to be placed into
DLIBs or permanent user libraries. This operand

also be specified as 'S'.

GROUP(sysmodidl[,sysmodidl]l...)
specifies one or more SYSMODs to be placed into
DLIBs or permanent wuser libraries. This operand
also be specified as 'G'. Any requisite

the
can

the
can
and

prerequisite SYSMODs are automatically included in the
processing (including any requisites and prerequisites

of the requisite and prerequisite SYSMODs).

EXCLUDE(sysmodidl,sysmodid]...)

specifies one or more SYSMODs not to be placed into the

DLIBs or permanent user libraries. This operand
also be specified as 'E'.

Note: When none of the above operands is specified,

can

then

all SYSMODs that have not been accepted and are otherwise
eligible for processing are selected. See the NOAPPLY
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operand for variations with no operands and the EXCLUDE
operand.

APARS
specifies that APAR SYSMODs are +to be included where
applicable. If this operand is not specified, no APAR
SYSMODs are selected for ACCEPT processing.

ASSEM
specifies that SYSMODs that contain both source text and
object text for the same modules are to have the source
text assembled to replace the object text.

BYPASS(optionl[,optionl]...)
specifies conditions that might normally result in the
termination of SYSMODs are to be ignored. The options
are as follous:

. ID ~ specifies that error conditions detected
during ID checking of the RMID and UMID fields
in the element entries on the ACDS should not
cause termination of the SYSMODs.

. PRE - specifies that missing pterequisite
SYSMODs should not cause termination of the
SYSMODs for which they are needed.

. REQ - specifies that missing requisite SYSMODs
should not cause termination of the SYSMODs for
which they are needed.

. IFREQ - specifies that missing conditional
requisite SYSMODs should not cause termination
of the SYSMODs for which they are needed.

CHECK
specifies that ACCEPT processing of SYSMODs should not
actually update libraries and SMP data sets. Instead,
only the following processing is performed:

U Testing for error conditions, with the exception
of those that might occur during the updating of
the libraries, before accepting the SYSMODs.

. Reporting on libraries that could be wupdated
during ACCEPT processing.
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. Repoxrting on SYSMODs that are or will be
regressed during ACCEPT processing.

Note: TIf the CHECK and COMPRESS operands are both
specified, the COMPRESS operand is ignoxred; no
compression is performed.

COMPRESS({ALL | ddnamel,ddnamel...})
specifies one or more partitioned data sets <to be
compressed. This operand can be specified as 'C'. Only
the partitioned data sets affected by ACCEPT processing
are compressed by specifying 'ALL'.

Note: 1. If the CHECK and COMPRESS operands are both
specified, the COMPRESS operand is ignored and
no compression is performed.

2. The SMPACDS and SMPCDS data sets cannot be
compressed. If specified, they are ignored. .

DIS( READ | NO | WRITE )
specifies that the SMPACDS directory is to be in storage
during processing.

READ is the default; it causes the directory to be in
storage in read only mode. Updates to the directory
entries are stowed as they occur.

NO specifies that the directoxry is not to be in storage
during processing. All reading of directory entries is
done from +the data set itself, and updates to the
directoxry entries are stowed as they occur.

WRITE specifies that the directory is to be in storage
for both reading and updating. Updates to the directory
entries are performed on the in storage copy as they
occur; the entire directory is written to the data set
when ACCEPT processing completes.

Note: If DIS(NO) is specified with the CHECK operand, it
is ignored and DIS(READ), the default value, is used.
The directory entries are not updated in CHECK mode.

NOARPPLY )
specifies that the SYSMODs have bypassed APPLY
processing and are to be placed directly into the DLIBs
or permanent user libraries.

Note: If the NOAPPLY operand is specified, then the CDS
data set is not required during ACCEPT processing. When
the NOARPPLY, SELECT, and GROUP operands are not
specified, then only those SYSMODs that have been
applied will be selected for ACCEPT processing. The
specification of the EXCLUDE operand is considered a
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mode of mass ACCEPT processing. The specification of
the SELECT or GROUP operand is not effected by the
NOAPPLY operand; that is, those SYSMODs specified in the
SELECT or GROUP operand list are selected for ACCEPT
“processing even' though they may not have been applied
and the NOAPPLY operand is not specified.

USERMODS :
specifies that USERMOD SYSMODs are to be included where
applicable. If +this operand is not specified, USERMOD
SYSMODs are not selected for ACCEPT processing.

RETRY(YES | NO)
where 'YES' indicates that SMP is to attempt a RETRY for
each utility failure during the function. 'NO' indicates
that no RETRY is to be attempted. 'YES' is the default
mode of operation if the RETRY Kkevword is not specified
and a DDname list is available.

RC(function=codel, function=codel...)

specifies one or more SMP functions with associated
return codes to enable you to bypass normal SMP return
code processing. The function specified must be one of
the following: ACCEPT, APPLY, JCLIN, LIST, LOG, RECEIVE,
REJECT, RESTORE or UCLIN. The code specified must be a
decimal number that is greater than or equal to 0 and
less than 16. The code specified cannot equal 16. When
specified, the RC operand must bhe the last operand on
‘the ACCEPT statement, or a syntax error results.

Specifying the RC operand causes the following return
code processing to occur:

. If any specified function returns a code greater
- than its specified code, ACCEPT processing is
bypassed and ACCEPT terminates with a return code of

12. The default codes are 8 or greater from UCLIN

and JCLIN, and 12 or greater from all other

functions.

. If all specified SMP functions return codes less
than or equal to their indicated codes, ACCEPT is
executed.

. Previous processing by any SMP function not

specified on the RC operand has no effect on the
current ACCEPT processing.
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ACCEPT DDnames

distlib (one for each different distribution library to
be updated) _

l1klib (one for each different LKLIB operand value on
++MOD modification control statements, if any)

SMPACDS (required)

SMPACRQ (required)

SMPCDS (required unless the NOAPPLY operand is
specified on the ACCEPT control statement)

SMPCNTL (required)

SMPLOG (required)

SMPMTS (required unless the NOAPPLY operand is
specified on the ACCEPT control statement, or
the SAVESTS or SAVEMTS indicators are set on
in the CDS)

SMPOUT (required)

SMPPTS (required)

SMPRPT (optional)

SMPSCDS (required unless the NOAPPLY operand is
specified on the ACCEPT control statement)

SMPSTS (required unless the NOAPPLY operand is
specified on the ACCEPT control statement, or
the SAVESTS or SAVEMTS indicators are set on
in the CDS)

SMPTLIB (required if the modifications were loaded to
temporary libraries during RECEIVE)

SMPWRK (required)

SMPWRK2 (required)

SMPWRK3 (required)

SMPWRKY (required)

SYSLIB (required)

SYSPRINT (required)

SYSUT1 (required)

SYSUT2 (required)

SYSUT3 (required)

SYSUTY (required for RETRY only)

txlib (one for each different TXLIB operand value on

element modification control statements, if

any)

ACCEPT Programming Considerations

1) CAUTION: SMP cannot remove a SYSMOD from the
target system after ACCEPT processing.
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2)

3)

)

5)

6)

7)

8)

9)

To prevent direct access space problems during
ACCEPT processing, COMPRESS should be specified.
Note, however, that use of the COMPRESS option might
increase processing time significantly.

A data set can be specified in the COMPRESS operand
list even if it is not affected by any modification
in the same ACCEPT pass..

COMPRESS does not process Keyed or unmovable data
sets. '

The COMPRESS function should not be performed on a
running operating system; an alternate system should
be used to apply the service or function.

When COMPRESS 1is specified, all elements that are
being replaced in DLIBs being compressed are deleted
before the compression. Macro elements are not
deleted during compression processing before <they
are replaced, since termination of the SYSMOD
containing the macro would c¢ause termination of the
SYSMOD's that required the macro for assemblies.

SYSMODs have the ACCEPT and ERROR status indicators
set in their entries on the ACDS before any updating

of elements in the distribution libraries. If

processing is unsuccessful, the ERROR indicator
remains on with the ACCEPT indicator. The ERROR
indicator means that the SYSMOD is not completely
accepted, although all the updates might have been
done. This <condition occurs when a SYSMOD has a
requisite relationship with another SYSMOD that did
not process successfully. Review the SMPOUT and
SYSPRINT output from the ACCEPT processing that
failed to determine the cause of error. Use the
LIST c¢ontrol statement with the ERROR operand to
list SYSMOD entries in the ACDS to determine if the
ERROR indicator is set.

When modules are link edited into the distribution
libraries, external references might be unresolved;
therefore, ignore message IEWO461.

The ddnames required by ACCEPT for DLIBs can be
found in +the output of the ACCEPT CHECK function.
DD statements must he included in the job step that
uses these ddnames to point to the appropriate
libraries. Typically, the ddnames used for
distribution libraries are usually the louwest level
qualifiers of the data set names (that is, A0S12 for
SYS1.A0812).
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10)

When SYSMODs that had contained TXLIB or LKLIB
operands are to be accepted, DD statements must be
supplied for each of the ddnames specified in these
operand lists.

The GROUP and SELECT operands cause ACCEPT
processing to try to process the selected SYSMODs,
even though they have been previously accepted
successiully. If GROUP 1is specified, only those
requisite SYSMODs that have not been successfully
processed by ACCEPT are selected for processing.
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12) Use the DIS(NO) option only when the number of
SYSMODs and their elements is small orxr when the
tradeoff between storage utilization and performance
has to be made in favor of storage.

13) The DIS(NO) option should not be wused if the
previous SMP c¢ontrol statement was ACCEPT oxr UCLIN
specified without +the DIS(NO) option and the same
directory is to be used.

ACCEPT Return Codes

00

oy

08

ACCEPT processing completed successfully and without
errors.

ACCEPT processing c¢ompleted, but +there are possible
error or warning messages.

ACCEPT invoked a system program to perform some woxk
and the system program returned a non zero, but
still acceptable, return code. One of the following
system programs could generate this return code:

. Assemblexr (ASMBLR)

. IEBCOPY - invoked to copy one oxr more modules,
macros, or source modules, or to compress a data
set

. IEBUPDTE - invoked to update or replace source

modules or macros
. IMASPZAP - invoked to perform a ZAP operation
. Linkage editor (IEWL)

The affected SYSMOD entries have the ACCEPT status
indicator set in the ACDS.

ACCEPT processing completed, but processing errors uwere
encountered. At least one SYSMOD had its processing
terminated. The possible errxor conditions are:
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1)

2)

3)

4)

5)

6)

ACCEPT invoked a system program to perform some work
and the system program returned a non zero and
unacceptable return <c¢ode. One of the following
system programs could generate this return code:

. Assemblex (ASMBLR)

. TEBCOPY -~ invoked +to copy one or morxre modules,
macros, or source modules

i IEBUPDTE - invoked to update or <replace source
modules or maczros

L IMASPZAP - invoked to perform a ZAP operation

. Linkage editoxr (IEWL)

The affected SYSMOD entries have +the ACCEPT and
ERROR status indicators set in the ACDS.

SMP encountered an error while scanning IMASPZAP
control statements. Check SMPOUT output forxr error
messages to determine the cause of the problem. The
affected SYSMOD entry has the ACCEPT and ERROR
indicators set, although no update has been done to
the module wunless an EXPAND linkage editor control
statement was included in the modification. In this
case, the module has been 1link edited to expand its
size in the distrxibution librazry.

An IMASPZAP VERIFY REJECT was encountexred by the
IMASPZAP program. Check SYSPRINT output for error
messages to determine the cause of the problem. The
atfected SYSMOD entry has the ACCEPT and ERROR
indicators set, although no update has been done to
the module wunless an EXPAND linkage editoxr control
statement was included in the modification. In this
case, the module has been 1link edited to expand its
size in the distribution library.

A DD statement was missing. ACCEPT did not process
any SYSMOD that required the missing DD statement.

A SYSMOD specified in the SELECT or GROUP operand
list has an entry in the ACDS that indicates that it
has been superseded by anothexr SYSMOD.

AR TXLIB . or LKLIB member cannot be found. The
affected SYSMOD entry has the ACCEPT and ERROR
status indicators set in the ACDS.

178 0S/VS System Modification Program (SMP)

PN



12

16

7) A SYSMOD specified in the SELECT or GROUP operand
list was not found on the PTS.

8) PEMAX was too small to process one or morxre SYSMOD
entries and/or selected element entries Dbeing
modified. If the latter situation is trxrue, .the
affected SYSMOD entries might have the ACCEPT and
ERROR status indicators set in the ACDS. Check
SMPOUT output for exror messages to determine which
SYSMODs and/or elements were affected.

9) An error occurred while attempting to open a target
system oxr distribution library. The affected SYSMOD
entry might have the ACCEPT and ERROR status
indicators set in the ACDS.

ACCEPT processing terminated. The possible errox
conditions are:

1) A function SYSMOD was: - selected for processing and
subsequently terminated before any updating of
distribution libraries.

2) No SYSMODs met ACCEPT specifications.

3 & GETMAIN failure occurred during ACCEPT
processing.

4) An error occurred while opening ox c¢losing an SMP
data set.

53 A syntax error was detected in the ACCEPT control
statement.

6) The ACCEPT <c¢control statement was not processed
because a previous control statement returned a non
acceptable xeturn code.

7)) A DD statement was missing.

L severe error was encountered and SMP processing was
terminated. The possible erxor conditions are:

1) TIEBCOPY, invoked to compress a data set, returned a
non acceptable code. ACCEPT was not executed, but
the elements within the subject SYSMODs +that werxe
candidates for replacement may have been deleted
from the appropriate distribution libraries.
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Note: The distribution libraries might be unusable.
Examine the TIEBCOPY output to determine +the status
of the data set when IEBCOPY failed.

2) A severe error occurred while accessing an SMP data
set. '

3) An error occurred while writing a message.

ACCEPT Error Recovery

After completion or abnormal termination of the ACCEPT
function, examine SMPOUT and SYSPRINT to determine the
relative success of the function. Note +that partially
applied SYSMODs have the ACCEPT and ERROR status indicators
set in the SYSMOD entries on the ACDS. Examine the repoxts
if they have been produced.

You must zrerun ACCEPT for a SYSMOD that failed during a
previous ACCEPT. After an ACCEPT ‘fails, SMP does not allow
any other function othexr than ACCEPT to be performed on that

PTF. If you remove the ERROR status indicator in the ACDS .

SYSMOD entrxy and attémpt a subsequent RESTORE which will use
some or all of the copies of the elements 1in the
distribution 1libraries supposedly updated or replaced by
that SYSMOD, unpredictable results should be expected. The
following processing takes place:

. All linkage editor processing is repeated.

. ARll IEBCOPY processing 1s repeated.

. All macro and source module updating is repeated.
. Rll assemblies are repeated.
. All IMASPZAP processes are repeated. However, if any

IMASPZAP process completed through the IMASPZAP REPLACE
stage, or if any IMASPZAP process produced an IMASPZAP
VERIFY REJECT in the previous ACCEPT, this rexrun of
ACCEPT will also fail. To correct this problem:

- Use the utility IEBPTPCH to obtain the IMASPZAP
control c¢ards from the PTS for the modules involved
in the SYSMOD by punching the SYSMOD.

- REJECT the SYSMOD from the PTS.
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- Coxxect any IMASPZAP modification processed that
caused a VERIFY REJVECT.

-  RECEIVE and ACCEPT the SYSMOD as corrected.

If an out-of-space condition occurs on any library
during ACCEPT processing, see "Resolving Direct RAccess
Storage Shortage Problems" in Chaptexr 5 for information
on how to handle the problem. Then rexrun ACCEPT with
CHECK to determine the appropriate actions.
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The APPLY Control Statement

The SMP. APPLY control statement places SYSMODs into the
target system libraries. Any number of APPLY statements
can be included in an SMP job step. APPLY processing does
not change the distribution 1libraries (DLIBS) or permanent
user libraries; the SYSMODs can be removed by restoring to
the current level of these libraries wusing the RESTORE
control statement.

APPLY Syntax

APPLY [ {SELECT | GROUP | EXCLUDE}

(sysmodid[,sysmodidl...)]
[ASSEMI]
[BYPASS(optionl,optionl]...)]
[CHECK]

[COMPRESS({ALL | ddnamel,ddnamel...})]
[DIS(C READ | NO | WRITE )]

[NOJCLIN[ (sysmodidl,sysmodidl}l...)1]
[NUCID(n)]

[RC(function=codel, function=code]...)]
[RETRY(YES | NO)]

APPLY Operands

SELECT(sysmodidl,sysmodid]...)
specifies one or more SYSMODs to be placed into the
target system libraries. This operand c¢an also be
specified as 'S’'.

GROUP(sysmodidl ,sysmodid]...)
specifies one or more SYSMODs to be placed into the
target system libraries. This operand c¢an also be
specified as 'G'. Any requisite and prerequisite
SYSMODs are automatically included in the processing
(including any requisites and prerequisites of the
Yequisite and prerequisite SYSMODs).

EXCLUDE(sysmodidl,sysmodid]...)
specifies one or more SYSMODs not to be placed into the
target system libraries. This operand c¢an also be
specified as 'E'.

Note: I1f none of the above operands 1is specified, then
all SYSMODs that have not been accepted and are
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otherwise eligible for processing are selected.

ASSEM
specifies that SYSMODs that contain both source text and
object text for the same modules are to have the source
text assembled to replace the object text.

BYPASS(optionl,optionl]...)
specifies that conditions that might normally result in
the termination of SYSMODs are to be ignored. The
options are as follous:

. ID - specifies that error conditions detected
during ID checking of the RMID and UMID fields
in the element entries on the CDS should not
cause termination of the SYSMODs.

° PRE - specifies that missing prerequisite
SYSMODs should not cause termination of the
SYSMODs for which they are needed.

. REQ - specifies that missing requisite SYSMODs
should not cause termination of the SYSMODs for
which they are needed.

. IFREQ - specifies that missing conditional
requisite SYSMODs should not cause termination
of the SYSMODs for which they are needed.

CHECK
specifies that APPLY processing of SYSMODs should not
actually cause libraries and SMP data sets to be
updated. Instead, only the following processing is
performed:

. Testing for error conditions, with the exception
of those that can occur during the wupdating of
the libraries, before applying the SYSMODs.

. Reporting on libraries +that would be wupdated
during APPLY processing.

. Reporting on SYSMODs that are oy will be
regressed during APPLY processing.

Note: If the CHECK and COMPRESS operands are both

specified, the COMPRESS operand is ignored and no
compression is performed. '
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COMPRESS({ALL | ddnamel,ddnamel...})
specifies one or more ddnames of partitioned data sets
to be compressed. This operand can be specified as 'C’'.
Only the partitioned data sets affected by APPLY
processing are compressed by specifying 'ALL'.

Note: 1. If the CHECK and COMPRESS operands are both
specified, the COMPRESS operand is ignored and
no compression is performed.

2. The SMPACDS and SMPCDS data séts cannot be
compressed. If either or both of these ddnames
is specified, they are ignored.

DIS( READ | NO | WRITE )
specifies that the SMPCDS directory 1is to be in storage
during processing.

READ is the default. It causes +the directory to be in
storage in vread only mode. Updates +to the directory
entries are stowed as they occur.

NO specifies that the directory is not to be in storage
during processing. All reading of directory entries is
done from the data set itself and wupdates to the
directory entries are stowed as they occur.

WRITE specifies that the directory is to be in storage
for both reading and updating. Updates to the directory
entries are performed on the in-storage copy as they
occur, and the entire directory is written to the data
set when APPLY processing completes.

Note: If DIS(NO) is specified with the CHECK operand, it
is ignored and DIS(READ), the default value, is used.
The directory entries are not updated in CHECK mode.

NOJUCLIN[ (sysmodidl,sysmodid]...)]
specifies that inline JCLIN processing for all or
specified SYSMODs is to be omitted.

NUCID(n)
Specifies the digit at the end of the IEANUCOn module
under which the current nucleus 1is to be saved during
APPLY processing. This operand overrides the NUCID
operand specified when the CDS SYSTEM entry was created.
The overriding is done only for the APPLY statement that
contains this parameter.

RETRY(YES | NO)
where 'YES' indicates that SMP is to attempt a RETRY for
each utility failure during the function. 'NO' indicates
that no RETRY is to be attempted. 'YES' is the default
mode of operation if the RETRY kKeyuword is not specified
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and a DDname list is available.

RC(function=codel, function=codel]...)
specifies one or more SMP functions with associated
return codes to enable you to bypass normal SMP return
code processing. The function specified must be one of
the following: ACCEPT, APPLY, JCLIN, LIST, LOG, RECEIVE,
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REJECT, RESTORE or UCLIN. The code specified must be a
decimal number that is greater than ox equal to 0 and
less than 16. The code specified cannot equal 16. When
specified, the RC operand must be the last operand on
the APPLY statement, or a syntax error results.

Specifying the RC operand causes the following xreturn
code processing to occur:

. If any specified function returns a code greater
than its specified <code, APPLY processing is
bypassed and APPLY terminates with a return code of
12. The default codes are 8 or greatexr from UCLIN
and JCLIN, and 12 or greater from all other
functions.

. If all specified SMP functions return codes less
than or equal to their indicated <c¢odes, APPLY 1is
executed.

. Previous processing by any SMP function not
specified on the RC operand has no effect on the
current APPLY processing.

APPLY DDnames

distlib (for macro and source libraries if there are no
corresponding macro or source target libraries

and the modification being applied is an
update)
1klib (one for each different LKLIB operand value on

++MOD modification control statements, if any)
SMPCDS (required)
SMPCNTL (rxequired)
SMPCR® (required)
SMPLOG (required)
SMPMTS (xequired)
SMPOUT (xrequired)
SMPPTS (required)
SMPRPT (optional)
SMPSCDS (required)
SMPSTS (required)
SMPTLIB (required if the modifications were 1loaded to
" temporary libraries during RECEIVE)
SMPWRK1 (required)
SMPWRK2 (required)
SMPWRK3 (required)
SMPWRKH (required)
SMPWRKS (required)
SYSLIB (required)
' SYSPRINT (required)
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SYSUT1 (required)
SYSuT2 (required)
SYSUT3 (required)
SYSUTY (required for RETRY)

txlib (one for each different TKLIB operand value on

element modification control statements, if any)

tgtlib (one for each target system library being
updated) :

APPLY Programming Considerations

1)

2)

3)

4)

5)

6)

To prevent direct access space problems during APPLY
processing, COMPRESS should be specified. Note,
however, that use of the COMPRESS option might
increase processing time significantly.

R data set can be specified in the COMPRESS operand
list even if it is not affected by any modification
in the same APPLY pass.

COMPRESS will not process Keyed or unmovable data
sets.

The COMPRESS function should not be performed on a
running operating system; an alternate system should
be used to apply the service or function.

If SYSMODs selected for APPLY processing replace
modules or source modules that were copied to target
system data sets at SYSGEN, and the COMPRESS operand
is specified on the APPLY control statement for
those data sets, the modules or source modules are
deleted during APPLY compression processing before
they are replaced by elements in +the SYSMODs
selected for APPLY. Macro elements are not deleted
during compression processing before they are
replaced, since termination of the SYSMOD containing
the macro would cause the termination of other
SYSMOD's that require the macro for assemblies.

SYSMODs have the APPLY and ERROR status indicators
set in their entries on the CDS before any updating
of elements in the target system libraries. If
processing 1is unsuccessful, the ERROR  indicator
remains on with +the APPLY indicator. The ERROR
indicator means that the SYSMOD is not completely
applied, although all the wupdates may have been
done. This <c¢ondition occurs when a SYSMOD has a
requisite relationship with another SYSMOD that did
not process successfully. Review the SMPOUT and
SYSPRINT output from the APPLY processing that
failed to determine the cause of error. Use the
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7)

8)

9)

10)

12)

13)

LIST c¢ontrol statement with the ERROR keyuwoxd +to
list SYSMOD entries in the CDS to determine if the
ERROR indicator is set. ’

The ddnames required by APPLY for target libraries
can be found in the output frxrom +the APPLY CHECK

function. DD statements must be included in the job
step that uses these ddnames to point to the
appropriate libraries. Typically, the ddnames used

for target libraries arxe usually the louwest level
qualifiers of the data set names (that is, TCAMLIB
for SYS1.TCAMLIB).

When SYSMODs that contain TXLIB or LKLIB operands
axre to be applied, DD statements must be supplied
for each of the ddnames specified as values of these
operands.

Nucleus backup capability is lost if the same NUCID
is specified in two or more APPLY statements that
affect the nucleus.

The saved nucleus '1s not used to replace the
current nucleus restored during RESTORE processing.
The saved nucleus 1is only used to provide you with .
an alternate nucleus for IPL in c¢ase an applied
SYSMOD damaged the current nucleus. To provide room
for 1ink edits 1required when applying service,
enough space should be allocated for the nucleus
data set (SYST1.NUCLEUS) to hold at least three
copies of the nucleus. '

The GROUP and SELECT operands cause APPLY processing
to try to process the selected SYSMOD(s) even though
they have been previously applied successfully. If
GROUP is specified, only those requisite SYSMODs
that have not been successfully processed by APPLY
are selected for processing.

The @ NOJCLIN operand can be used to c¢ircumvent
pPprocessing of inline JCLIN when reapplying SYSMODs
if JCLIN data would change the content of CDS
entries that should not be changed. You should
check the inline JCLIN carefully foxr a SYSMOD that
is being reapplied. This checking is to ensure that
prrocessing of data will not change updates to CDS
entries made after the SYSMOD was originally
applied. : '

The DIS(NO) option should be wused only when the
number of SYSMODs and their elements is small or if
the tradeoff between storage utilization and
performance has to be made in favor of storage.
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14)

15)

Specification of DIS(NO) when processing SYSMODs
that have inline JCLIN might cause +the processing
time to increase significantly.

The DIS(NO) option should not be used when the
previous SMP control statement was APPLY, RESTORE,
JCLIN, or UCLIN specified without the DIS(NO) option
and the same directory is to be used.

APPLY Return Codes

00

0y

APPLY processing completed successfully and without
exrors.

APPLY processing completed, but there are possible errox
or warning messages. The possible exror conditions are:

1)

2)

APPLY invoked a system program +to perform some woxk
and the system program returned a non =zerxo, but
still acceptable, return code. One of the following
system programs could generate this return code:

. Assemblexr (ASMBLR)

) IEBCOPY - invoked to <c¢opy modules, macros, or
source modules, or to compress a data set

. IEBUPDTE - 1invoked to update or replace source
modules or macros

. IMASPZAP - invoked to perform a ZAP operxation

. Linkage editoxr (IEWL)

The affected SYSMOD entries have the APPLY status
indicator set in the CDS.

No assembler input could be found in either the CDS
or the distribution library specified in the DISTSRC
or ASMLIB operand list when APPLY attempted +to
reassemble a module because of a macro
modification. The module was not reassembled, but
the APPLY status indicator was set for the affected
SYSMOD entries in the CDS.
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APPLY processing completed, but processing errors uwere
encountered. At least one SYSMOD had its processing
terminated. The possible erxrror conditions are:

1)

2)

3)

4)

APPLY invoked a system program to perform some work,
and the system program returned a non =zexo and
unacceptable return code. One of the <following
system programs could generate this return code:

] Assembler (ASMBLR)

. IEBCOPY - invoked to copy modules, macros, oOr
source modules

. IEBUPDTE - invoked to update or replace source
modules or macros

. IMASPZAP - invoked to perform a ZAP operation

. Linkage editor (IEWL)

The affected SYSMOD entries have the APPLY and ERROR
status indicators set in the CDS.

SMP encountered an error uwhile scanning IMASPZAP
control statements. Check SMPOUT output for erxrxor
messages to determine the cause of the problem. The
affected SYSMOD entxry has +the APPLY and ERROR
indicators set, although no update has been done to
the module unless an EXPAND linkage editor control’
statement was included in the modification. In this
case, the module was link edited to expand its size
and the load module was xreplaced in the target
system library.

An IMASPZAP VERIFY REJECT was encountered by program
IMASPZAP. Check SYSPRINT output for error messages
to determine the problem. The affected SYSMOD entry
has. the APPLY and ERROR indicators set, although no
update will have been done to the module unless an
EXPAND Linkage Editor control statement was included
in the modification. In this c¢ase, the module will
have been 1link edited +to expand the size and the
load module replaced in the target system library.

A DD statement was missing. APPLY did not process
any SYSMOD that required the missing DD statement.

Chaptexr 7: SMP Control Statements 189



12

5) A SYSMOD specified in the 'SELECT or GROUP operand
list has an entry in the CDS that indicates it has
been superseded by anothexr SYSMOD.

6) A TXLIB member cannot be found. The affected SYSMOD
entry has the the APPLY and ERROR status indicatozrs
set in the CDS. '

7) A SYSMOD specified in the SELECT or GROUP operand
list was not found on the PTS.

8) PEMAX was too small to process one or more SYSMOD
entries and/ox selected element entries being
modified. If the latter situation is true, the
affected SYSMOD entries may have the APPLY and ERROR
status indicators set in the 'CDS. Check SMPOUT
output for error messages to determine which SYSMODs
and/or elements were affected.

9) An error occurred while attempting to open a target
system oxr distribution librazry. The affected SYSMOD

entry may have the APPLY and ERROR status indicatoxs
set in the CDS. : ‘

RPPLY processing terminated. The possible errox
conditions are:

1) A function SYSMOD was selected for processing and
terminated before any updating of target systen
libraries.

2) No SYSMODs met APPLY speéifications.

3) A GETMAIN failure occurred during APPLY processing.

4) An erxror occurred while opening or closing an SMP

data set.

5) A syntax error was detected in the APPLY control
.statement.

6) The APPLY control statement was not processed

because a previous control statement returned a non
acceptable return code.

7) A DD statement was missing.
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16 A severe erxrror was encountered and SMP processing was
terminated. The possible exrror conditions are:

1) TIEBCOPY, invoked to compress a data set, returned a
non acceptable return code. APPLY processing did
not occur, but the elements within the subject
SYSMODs that were c¢andidates for replacement may
have been deleted from the appropriate target system
libraries.

Note: The target system libraries might be unusable.
Examine the IEBCOPY output to detexmine the status
of the data set when IEBCOPY failed.

2) A severe erxror occurred while deleting modules from
a target system library before compression of that

data set.
Note: The target system libraries might be
unusable. Examine the IEBCOPY output to determine

the status of the data set when IEBCOPY failed.

3) A severe error occurred while accessing an SMP data
set.

4) An error occurred while writing a message.

5) A non acceptable return code was returned from
IEHIOSUP.

APPLY Error Recovery

After completion oxr abnormal termination of +the APPLY
function, examine SMPOUT and SYSPRINT output to determine
the relative success of the function. Note that partially
applied SYSMODs have +the APPLY and ERROR status indicators
set in the SYSMOD entries on the CDS.

You <c¢an rerun APPLY for a SYSMOD +that has failed by
correcting any conditions +that c¢aused the SYSMOD to be
terminated. If a SYSMOD that failed APPLY processing had
inline JCLIN that was successfully processed , you should
specify the NOJCLIN Kkeyword with that SYSMOD-ID as an
operand on the APPLY control statement for the subsequent
reapplication. The following processing takes place:
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. All linkage editoxr processing is repeated.

. All IEBCOPY processing is repeated.

. All macro and source updating is repeated.
. All assemblies are repeated.
. All IMASPZAP processes are repeated. Houwever, if any

IMASPZAP processing completed through the IMASPZAP
REPLACE stage, or if any IMASPZAP process produced an
IMASPZAP VERIFY REJECT in the previous APPLY, this rerxrun
of APPLY will fail. To correct this problem:

- Use the utility IEBPTPCH +to obtain the IMASPZAP
control cards from the PTS for the modules involved
in the SYSMOD by punching the SYSMOD.

- REJECT the SYSMOD from the PTS.

- Correct any IMASPZAP processed that caused a VERIFY
REJECT.

- RECEIVE and APPLY the corrected SYSMOD.

If an out-of-space condition occurs on any library during

APPLY processing, see "Resolving Direct Access Storage
Shortage Problems"™ in Chaptexr 5 for information on how to
handle +the problem. Then zrexun APPLY with CHECK to

determine the appropriate actions.
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The ENDUCL Control Statement

The SMP ENDUCL control statement identifies the end of the
update control language (UCL) statements and signifies the
end of UCLIN processing. ENDUCL must immediately follow
the last UCL statement.

ENDUCL Syntax

ENDUCL »

ENDUCL Operands

The ENDUCL control statement has no operands.

ENDUCL DDnames

See "UCLIN DDnames" under "The UCLIN Control Statement”
later in this chapter.

ENDUCL Programming Considerations

The ENDUCL control statement must terminate the UCL
statements.

ENDUCL Return Codes

See "UCLIN Return Codes"™ under "The UCLIN Control
Statement™ latexr in this chapter.
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The JCLIN Control Statement

The JCLIN Control Statement reads in the Stage

I output

from system generation (or similar 3job step JCL) to create
oxr update the CDS. Any number of JCLIN statements can be

included in an SMP job step.

JCLIN Syntax

JCLIN [ASM({PGM=name | procnamel})]
[COPY({PGM=name | procname})]
[DISC NO | READ | WRITE |
[LKED({PGM=name | procnamel})]
{UPDATE({PGM=name | procname})]l

[RC(function=codel,function=code]...) ]
L ]

JCLIN Operands

ASM({PGM=name | procname})

specifies an additional assembler name or procedure name
to replace the ones assumed by SMP, which are program
names ASMBLR, IFOX00, IEUASM and procedure ASMS. See

the 'UCLIN Programming Considerations'.

COPY({PGM=name | procnamel})

specifies an additional copy program name or procedure
name to replace the one assumed by SMP, which is program

name IEBCOPY.

DIS( NO | READ | WRITE )

specifies that the SMPCDS directory is to be in storage

during processing.

NO specifies that the directory is not to be in storage
during processing. All reading of directory entries is

done from the data set itself and updates
directoxry entries are stowed as they occur.

to the

READ specified that the directory is to be in storage
for read only mode. Updates to the directory are stouwed

as they occur.

WRITE specifies that the directory is to be in storage
for both reading and updating. Updates to the directory
entries are performed on the in-storage <c¢opy as they

occur; the entire directory is written to the
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when JCLIN processing completes. This is the default
mode.

LKED({PGM=name | procname})
specifies an additional linkage editor name or procedure
name to replace those assumed by SMP, which are program
names IEWL and HEWL, and procedure name LINKS. See
'JCLIN Programming Considerations'. ’

UPDATE({PGM=name | procnamel})
specifies an additional update program name or procedure
name to replace the one assumed by SMP, which is program
name IEBUPDTE.

Note: This operand is used only to ensure that the SYSIN
data for the update program is not processed because it
can contain JCL statements.

RC(function=codel,function=code}...)

specifies one or more SMP functions with associated
return codes to enable you to bypass normal SMP retuzn
code processing. The function specified must be one of
the following: ACCEPT, APPLY, JCLIN, LIST, LOG, RECEIVE,
REJECT, RESTORE or UCLIN. The c¢ode specified must be a
decimal numbexr +that is greater than oxr equal to © and
less than 16. The code specified cannot equal 16. When
specified, the RC operand must .be the last operand on
the JUCLIN statement, or a syntax error results.

Specifying the RC operand causes the following return
code processing to occur:

. If any specified function returns a code greater
than its specified code, JCLIN processing 1is
bypassed and JCLIN terminates with a return code of
12. The default c¢odes are 8 or greater from UCLIN
and JCLIN, and 12 or greater from all otherx

functions.

. If all specified SMP functions <return codes less
than or equal to their indicated c¢odes, JCLIN is
executed.

i Previous ©processing by any SMP function not

specified on the RC operand has no effect on the
current JCLIN processing.
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JCLIN DDnames

SMPCDS (required)
SMPCNTL (required)
SMPJCLIN (required)
SMPLOG  (required)
SMPOUT (required)

JCLIN Programming Considerations

1) The input for JCLIN must be free of JCL errxors or
other syntax erroxrs and must be a job stream 51m11ar
to that used for system genexation.

2) If you specify the ASM operand, you must specify the

assembly steps using the program names and
procedure names as they appear in the input Jjob
stream. For example:

PGM=IF0X00
PGM=TEUASM
PGM=ASMBLR
PGM=name
ASMS
or procname
Indicate the member name (modname) of the assembled
object module as: :
MOD=modname (when using ASMS oxr procname)
//7SYSPUNCH DD DSN=library(modname),...
or //SYSPUNCH DD DSNAME=library(modname),...
3) If you specify the LKED operand, you must specify

the linkage editoxr steps as they appear in the input
job stream. For example:
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5)

PGM=TIEWL
PGM=HEWL
PGM=name
LINKS
or procname
)Indicate the data set name (libname) for the output
of the linkage editor as:
NAME=libname (when using LINKS or procname)
//SYSLMOD DD DSN=index.libname,...

or //SYSLMOD DD DSNAME=index.libname,...

Note: Foxr 9overlay structures only, all CSECTs must
be explicitly defined with linkage editor INSERT
control <cards, including cards for +those CSECTs
within the root segment.

If you specify the COPY operand, you must specify
the program name or procedure names as they appear
in the input job stream. For example:

PGM=IEBCOPY

PGM=name

oY procname

Specify the COPY statement as:
COPY INDD=ddname1,0UTDD=ddname?2
- where ddnamel1 and ddname2 are the louest
level qualifiers on the data set names
on the respvective DD cards (for example,

INDD=CI505 and OUTDD=LINKLIB).

The SYSIN data set must be the last data set
specified in each job step in the SMPJUCLIN input.
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6)

7)

8)

9)

10)

After a complete system generation, the ACDS must be
copied, using IEBCOPY, to the new CDS bhefoxre JCLIN
processing. This ensures that the initial CDS
entries match those of the ACDS and contain entries
that arxe not created by JCLIN processing.

After a partial system generation (that is, a device
generation), the output of Stage I must be input to
JCLIN processing to ensure that:

- Module, macxo, and load module entries in
the CDS are updated.

- New assembler entries are stored with the
new assembler input in the CDS.

- Linkage editor c¢ontrol statements for load
module entries are replaced except for
linkage editor CHANGE and REPLACE control
statements that were carried over to the
updated version.

Specification of DIS(NO) or DIS(READ) when
processing JCLIN might cause the processing time to
increase significantly.

The DIS(NO) option should not be used when the
previous SMP c¢ontrol statement was APPLY, ACCEPT,
RESTORE, JCLIN, oxr UCLIN specified without the
DIS(NO) option and the same directory is to be
used.

If you are superseding a previous SYSMOD that
contained JCLIN, and the SYSMOD that you are
processing requires that JCLIN, then it must also be
included in the new SYSMOD.

The linkage editor control statement IDENTIFY should
not be used as input for JCLIN.

JCLIN Return Codes

00 JCLIN processing completed successfully and without

errxors.

04 JCLIN processing compléted, but a

premature end of file

was encountered for the JCLIN input data set.
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08 JCLIN processing terminated because a syntax error was
encountered in the JCLIN input.

12 JCLIN processing terminated. The possible exrxor
conditions are:

1) A syntax error existed in the JCLIN control
statement.

2) Not enough storage was available.
3) Directory space was exceeded on the CDS.

4) PEMAX was too small to process one or more entries
on the CDS.

5) A DD statement was missing.

6) The JCLIN control statement was not processed
because a previous control statement returned a non
acceptable return code.

16 & severe error was encountered and SMP
processing was terminated.

JCLIN Error Recovery

If an error occurs in the JCLIN data set, examine SMPOUT
output to determine the job, job step, and record that
caused the error. Correct the problem and rexrun JCLIN. If
the DIS keyword was not specified or was specified with the
NO or READ options, all jobs, steps, and records up to the
point of the errxox have been processed and the appropriate
updates were made to the CDS. The JCLIN rerun repeats the
updates that have occurxzed.

If the exrror occurred in your user-specified JCLIN input
data set, see Chaptexr 2 for further information.

If an out-of-space condition occurred on the SMPCDS during
JCLIN processing, see "Resolving Direct Access Storage
Problems" in Chapter 5 for information on how to handle the
problem, and then rexrun JCLIN.
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The LIST Control Statement

The SMP LIST c¢ontrol statement enables you to request a
listing on SMPOUT or, optionally, on SMPLIST of:

. All data or selected data from +the ACDS, ACR®, CDS,
CR®2, PTS and SCDS data sets.

. The contents of the LOG data set.

The listings can be used to determine +the status of your

system and +the success of the processing performed. Any
number of LIST statements c¢an be included in an SMP Jjob
step.

LIST Syntax

The syntax shown below includes the operands that cause each
type of data set to be listed. Because the options differ
for each type, the syntax and operands for each specific
type of data set are shown in the sections that follow.

LIST [ACDS |
ACR® |
cDS |
CrRe | .
LOG |
PTS |
SCDhS]
[optionl,optionl... ]

LIST Operands

There is no default data set; one of the following must be
specified.

ACDS
specifies that all or selected information from the ACDS
is to be printed.

ACRQ

specifies that all oxr selected information from the ACR®
is to be printed. :
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CcDS
specifies that all or selected information from the CDS
is to be printed.

CRQ
specifies that all or selected information from the CRQ
is to be printed. .

LOG .
specifies that the <c¢ontents of the L0OG data set are to
be printed.

PTS
specifies that all or selected information from the PTS
is to be printed.

SCDS
specifies that all or selected information from the SCDS
is to be printed.

option
specifies the options that you need for the ACDS, ACRYQ,
CDbS, CR®2, LOG, PTS,or SCDS opexrand. For the syntax and
explanations of +the options, see the descriptions that
follow for each data set type.’

If you list a data set without specifying any options, the
listing produced, by default, contains all of the
information for each option that can be listed for that data
set with the exception of +the XREF information. XREF
information must be explicitly requested.
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.IST ACDS Syntax

LIST ACDS
[ XREF ]
[MACI (macnamel ,macname]...)]]
[MOD[(modname[,modnaﬁel..;)lj
[SRC[(srcname[,sicname]...)]]

[SYSMODI (sysmodidl,sysmodid]...}]

(APAR] [DELETE] [ERROR] [FUNCTION] [NOAPPLY] [NOSUPI

[PTF] [SUP] [USERMOD]]I

[sys]

LIST ACDS Operands

ACDS .

specifies that all or selected information from the ACDS

is to be printed.

If XREF 1is the only opexrand specified, all MAC, MOD,
SRC, SYS, and SYSMOD information is listed, as well as

the XREF information.

XREF . .
specifies that SMP is to generate the
additional information as part of the listing
MAC, MOD, SRC, and SYSMOD entry:

following
for each

MAC SYSMOD history

MOD SYSMOD history

SRC SYSMOD history and macro cross reference

SYSMOD SYSMODs that reference the listed SYSMOD in
NPRE, PRE, RE®, or SUP operands of their

++VER modification control statements and in

RE® operands of theirx ++IF mod
control statements.

ification

Descriptions of +the additional information provided
appears in the MAC, MOD, SRC and SYSMOD operand
descriptions. You should be aware that SMP uses extra

time and more storage to generate the additional data

requested by the XREF keyword.
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MAC[ (macnamel ,macname]...) ]
specifies that information for all MAC entries oxr the
specified MAC entries is to be listed. This information
includes:

FMID :
the SYSMOD-ID of the owning function SYSMOD.

RMID
the SYSMOD-ID of the last SYSMOD that replaced the
macro.

UMID
a list of the SYSMOD-IDs for SYSMODs that updated
the macro.

DISTLIB
the distribution library name.

LAST UPDATE
the SYSMOD-ID or 'UCLIN' and the 1last type of
update made to the entry.

GENASM
a list of +the ASSEM and SRC entries that are
reassembled when this macro is changed.

SYSMOD HISTORY
the SYSMOD-ID, type, and status for each SYSMOD
that c¢ontains a ++MAC, ++MACUPD, or ++UPDTE
modification control statement for the macro. This
information is produced only when you specify the
XREF keyuwozrd.

See Figure 20 for an example of output from LIST CDS MAC
XREF, which contains the same type of information as the
output from LIST ACDS MAC XREF.

MOD[ (modnamel ,modname]l...) ]
specifies that information for all MOD entries ox the
specified MOD entries is to bhe listed. This information
includes:

FMID
the SYSMOD-ID of the owning function SYSMOD.

RMID
the SYSMOD-ID of the last SYSMOD that replaced the
module.

UMID

a list of SYSMOD-IDs for the SYSMODs that updated
the module.
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DISTLIB
the distribution library name.

LAST UPDATE
the SYSMOD-ID or 'UCLIN' and the 1last type of
update made to the entry.

LMODS
a list of the load modules that include the
module.

SYSMOD HISTORY
the SYSMOD-ID, type, and status for each SYSMOD
that contains a ++MOD or ++ZAP modification
control statement for the module. This information
is produced only when you specify +the XREF
keyuword.

See Figure 21 for an example of output from LIST CDS MOD
XREF, which contains the same type of information as the
output from LIST ACDS MOD XREF. :

SRCl (sxcnamel ,sxcname]...) ]
specifies that information foxr all SRC entries or the
specified SRC entries is to be listed. This information
includes:
FMID

the SYSMOD-ID of the owning function SYSMOD.

RMID
the SYSMOD-ID of the last SYSMOD that replaced the
source module.

UMID
a list of the SYSMOD-IDs for SYSMODs that updated
the source module.

DISTLIB
the distribution libraxry name.

LAST UPDATE '
the SYSMOD-ID or 'UCLIN' and the 1last type of
update made to the entry.

MACROS
a list of +the MAC entries with a GENASM subentry
for the souxrce module. This information is

produced only when you specify the XREF Reyuword.

SYSMOD HISTORY
the SYSMOD-ID, type, and status for each SYSMOD
that c¢ontains a ++SRC oxr ++SRCUPD modification
control statement for the source module. This
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information is produced only when you specify the
XREF Keyuord.

See Figure 22 for an example of output from the LIST CDS
SRC XREF, which contains the same type of information as
the output from the LIST ACDS SRC XREF.

SYSMOD![ (sysmodidl,sysmodidl]l...)]
specifies that information for all SYSMOD entries or the
specified SYSMOD entries is to Dbe listed. This

information includes:

TYPE
the type of SYSMOD ('APAR', 'FUNCTION®', 'PTF’',
'USERMOD', or SUPERSEDED').

FMID
the SYSMOD-ID from the ++VER or ++FUNCTION
modification control statement.

JCLIN
an indicator that there is inline JCLIN within the
SYSMOD. '

IF MCS
an indicator +that there are ++IF modification
control statement within the SYSMOD.

STATUS

"BYP' if the SYSMOD was accepted using the BYPASS
kKeyword

'ERR' if the SYSMOD was not successfully accepted

'REC' if the SYSMOD was received

"APP' if the SYSMOD was applied

'"ACC' if the SYSMOD was accepted

*RGN'' 1if the SYSMOD was accepted.

DATE/TIME
the date and time stamps for RECEIVE, ACCEPT, and
UCLIN processing for the SYSMOD.

LASTSUP
the "last SYSMOD processed that superseded this
SYSMOD.

SREL, DELETE, PRE, NPRE, REQ, SUP, and VERSION
the contents of +the keyword lists from the ++VER
modification control statement wused by ACCEPT
processing.

MAC, MACUPD, MOD, SRC, SRCUPD, SZAP, and XZAP

the names from element modification c¢ontrol
statements included in the SYSMOD.
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RMAC, RMACUPD, RMOD, RSRC, RSRCUPD, RSZAP, and RXZAP
the names from element modification <c¢ontrol
statements included in the SYSMOD that represent
regressed modifications. A regression occurs when
a subsequent SYSMOD did not specify this SYSMOD in
the PRE or SUP operand of its ++VER modification
control statement.

ASSEM
the names of modules to be assembled as a result
of macro or source changes contained in a SYSMOD.

SUPBY
a list of SYSMODs that supersede this SYSMOD; that
is, SUP 1is specified in their ++VER modification
control statements.

DELBY
a SYSMOD that deletes this SYSMOD; that is, DELETE
is specified in its ++VER modification c¢ontrol
statement.

IFREQBY
a list of SYSMODs that specify this SYSMOD as a
requisite SYSMOD (REQ2) in a ++IF modification
control statement. This information is produced
only when you specify the XREF keyword.

NPREBY
a 1list of SYSMODs that specify this SYSMOD as
negative prerequisites (NPRE) in a ++VER

modification control statement. This information
is produced only when you specify the XREF
Keyuword. :

PREBY
a 1list of SYSMODs that specify this SYSMOD = as
prerequisite SYSMODs (PRE) in a ++VER modification
control statement. This information is produced
only when you specify the XREF keyuword.

REQBY
a list of SYSMODs that specify +this SYSMOD as
requisite SYSMODs (REQ) in a ++VER modification
control statement. This inforxmation is produced
only when you specify the XREF keywozxd.

VERSIONERY
a list of SYSMODs that specify this SYSMOD as a
versioned SYSMOD in a ++VER modification control
statement. This information is produced only when
you specify the XREF Keyword.

See Figure 23 for an example of output from LIST CDS
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SYSMOD XREF, which contains the same type of information
as the output from LIST ACDS SYSMOD XREF.

You can restrict the selection of SYSMOD entries to be
listed by specifying the SYSMOD operand with one or more
of the following operands. For example, if you specify
*LIST ACDS SYSMOD ERROR.'", SMP lists all of the SYSMOD
entries in the ACDS that have the ERROR indicator set
on.

If you specify more than one operand, SMP combines the
operands into one logical request. For example, if you
specify 'LIST ACDS SYSMOD APAR PTF ERROR Ssupr.', SMP
lists all of the APAR and PTF entries that have the
ERROR indicator set on and that are superseded.
Specifying both SUP and NOSUP at the same time causes a
syntax erxor. ’

APAR i
specifies that APAR SYSMODs are to be listed.

DELETE .
specifies +that function SYSMODs that have been
deleted from the CDS by.othexr function SYSMODs are to

be listed. This operand c¢an be abbreviated as
'DEL"'.

ERROR
specifies that SYSMODs that have the ERROR indicator
set are to be listed. This operand can be

abbreviated as 'ERR'.

FUNCTION
specifies that all Zfunction SYSMODs are to be
listed. This operand can be abbreviated as 'FUNC'.

NOAPPLY

specifies that SYSMODs that have been 1received and
accepted, but not applied are to be listed. Both the
CDS and the ACDS data sets must be available when
NOAPPLY is coded. A SYSMOD is considered applied
when the SYSMOD entry exists on the CDS with the
ERROR status indicator set off. This operand can be
abbreviated as 'NOAPP'.

NOSUP .
specifies that only SYSMODs that have not been
superseded are to be listed.

This operand is mutually exclusive with the SUP

operand. Specification of both «causes a syntax
error. :
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PTF
specifies that all PTF SYSMODs are to be listed.

SUP
specifies that only superseded SYSMODs are to be
listed.
This operand is mutually exclusive with the NOSUP
operand. Specification of both <c¢auses a syntax
error.

USERMOD
specifies that all USERMOD +type SYSMODs are to be
listed. This operand can be abbreviated as 'USER'.

SYS
specifies that system information, such as the default
NUCID, system +type and release, and the identifier of
the ACDS, is to be listed.

See Figure 24 for an example of output from LIST CDS
SYS, which contains the same type of information as
output from LIST ACDS SYS.

LIST ACDS Exception Reports

There are two possible exception reports from LIST ACDS
processing; the LIST MASS SUMMARY REPORT FOR SMPACDS and the
LIST SELECT SUMMARY REPORT FOR SMPACDS. The reports are
produced at the end of your LIST output if any of the
following exceptions are found:

. If you 1list the ACDS without specifying any other
operands, and there are no MAC, MOD, SRC,0oxr SYSMOD
entries, then '"xxxx ENTRIES NOT FOUND' where "wxxx' is
MAC, MOD, SRC,oxr SYSMOD, appears in the LIST MASS
SUMMARY REPORT FOR SMPACDS. See Figurxe 31 for an
example of output from LIST MASS SUMMARY REPORT FOR
SMPPTS, which contains the same type of information as
output from LIST MASS SUMMARY REPORT FOR SMPACDS.

. If you 1list the ACDS and specify the MAC, MOD, SRC,or
SYSMOD operand but do not qualify +the operand with a
particular entry name, and no MAC, MOD, SRC or SYSMOD
entries are found, then '"xxxx ENTRIES NOT FOUND' wherzre
'kxxxx' is MAC, MOD, SRC, oxr SYSMOD appears in the LIST
MASS SUMMARY REPORT FOR SMPACDS.
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If you 1list the ACDS, specify the MAC, MOD, SRC, or
SYSMOD operand and qualify the operand with a particular
entry name, but that entry name is not found, then 'uxx
yyyyyyyy' uwherxe 'kxxx' is MAC, MOD, SRC or SYSMOD and
'vyyyyyyy' is the entry name appears in the LIST SELECT
SUMMARY REPORT FOR SMPACDS.

If you 1list all the ACDS SYSMOD entries, qualified by
the APAR, DELETE, ERROR, FUNCTION, NOAPPLY, NOSUP, PTF,
SUP or USERMOD Keywords, and that type of entry is not
found, then 'SYSMOD ENTRIES NOT FOUND' appears ' in the
LIST MASS SUMMARY REPORT FOR SMPACDS'

If you list specific ACDS SYSMOD entries, qualified by
the APAR, DELETE, ERROR, FUNCTION, NOAPPLY, NOSUP, PTF,
SUP or USERMOD keywords, and that specific entry is not
found, then 'SYSMOD xxxxxxx¥x' where '"xxxxxxxx' 1is the
SYSMOD-ID appears in the LIST SELECT SUMMARY REPORT FOR
SMPACDS as not found. In addition, the entries that you
selected can be considered ineligible for the following
reasons:

keyword exception

APAR the SYSMOD is not an APAR
DELETE the DELETE status is not on
ERROR the ERROR status is not on

FUNCTION the SYSMOD is not a function
NOAPPLY the SYSMOD exists in the CDS

NOSUP the SYSMOD is superseded
PTF the SYSMOD is not a PTF
SUP the SYSMOD is not superseded

USERMOD the SYSMOD is not a user modification
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LIST ACRQ Syntax

LIST ACRQ
[SYSMOD[ (sysmodidl,sysmodid]...)]]

[FMIDI (sysmodidl ,sysmodid]...)1]

.

LIST ACRQ Operands

ACR®
specifies that all or selected information from the
ACR® 1is to be 1listed. If no otherx operands are
specified, all SYSMOD entries and all FMID entries
(without requisite SYSMOD information), are to be
listed. '

See Figure 25 for an example of output from LIST CRQ.,
which contains the same type of information as output
from LIST ACRQ.

SYSMODI (sysmodidl,sysmodidl]l...)]
specifies +that all SYSMOD entries or selected SYSMOD

entries from the ACRQ are to be listed. The information
listed includes, for each SYSMOD entry, the SYSMOD-ID
specified in the FMID operand, and the requisite
SYSMOD-IDs from the ++IF modification control
statements.

See Figure 26 for an examplé of output from LIST CRQ
SYSMOD, which contains the same type of information as
output from LIST ACR® SYSMOD.

FMIDI[ (sysmodid[,sysmodid]...)]

specifies that all FMID entries or selected FMID entries
on the ACRQ are to bhe listed with the requisite SYSMOD
information from the corresponding SYSMOD entries.
Information printed includes the SYSMOD-ID specified in
the FMID operand, the IDs of the SYSMODs that reference
the SYSMOD-ID specified in the FMID operand, and the IDs
of the SYSMODs +that must be ACCEPTed when the function
SYSMOD specified as the FMID is accepted. '

See Figure 27 for an example of output from LIST CRQ

FMID, which c¢ontains the same type of information as
output from LIST ACRQ FMID.
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LIST CDS Syntax

LIST CDS

|
{
[
[
[
[
[
[

[

XREF |
ASSEMI[ (asmname[,asmname]...) ]
DLIB[ (dlibnamel ,dlibnamel]...)]]

LMOD[ (modname| ,modname]...)]]

MAC[ (macnamel ,macname]...) 1]
MOD| {modnamel ,modname}...)]]
SRCI(srcnamel,srcnamel...) 1]

SYSMODI[ (sysmodidl[,sysmodidl...)]
[APAR] [DELETE] [ERROR] [FUNCTION] [NOACCEPT] [NOSUP]
{PTF] [SUP] [RESTORE] [USERMOD]]

SYS|]

LIST CDS Operands

cDS

XRE

specifies that all or selected information from the CDS
is to be printed.

If XREF is the only operand specified, all ASSEM, DLIB,
LMOD, MAC, MOD, SRC, SYS, and SYSMOD information is
listed as well as the XREF information.

F .
specifies that SMP 1is to generate the following
information as part of the listing foxr each ASSEM, LMOD,
MAC, MOD, SRC and SYSMOD entxy:

ASSEM macro cross reference

LMOD module cross reference

MAC SYSMOD history

MOD SYSMOD histoxy

SRC SYSMOD history and macro cross reference

SYSMOD SYSMODs that reference the listed SYSMOD in
NPRE, PRE, REQ, or SUP operands of theirx
++VER modification contxol statements and in
REQ operands of their ++IF modification
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control statements

Descriptions of the information provided appears in the
ASSEM, LMOD, MAC, MOD, SRC and SYSMOD operand
descriptions. You should be aware that SMP uses extra
time and more storage to generate the additional data.

ASSEM| (asmnamel ,asmname}...J)]
specifies that information fox all ASSEM entries or the
specified ASSEM entries is to be listed. This includes:

LAST UPDATE
the SYSMOD-ID, 'JCLIN' or "UCLIN' and the last
type of update made to the entry.

ASSEMBLER INPUT .
the contents of each text card in the entry.

MACROS USED .
a list of the MAC entries with the GENASM subentry
for the assembler module. This information is
produced only if you specify the XREF option.

Figurxre 17 1is an example of the output Zfrom LIST CDS
ASSEM XREF.

SMPCDS  ASSEMBLER ENTRIES
NAME

ASSEM1 LAST UPDATE = GXY1000 _TYPE=ADD
ASSEMBLER INPUT = THIS IS THE FIRST LINE OF ASSEMBLER INPUT. THE ENTIRE LINE IS PRINT
THIS IS THE SECOND LINE OF ASSEMBLER INPUT. THE ENTIRE MEMBER IS
MACROS USED = MACRO1 MACROZ
ASSEM2 LAST UPDATE = HXY1010 _TYPE=REP
ASSEMBLER INPUT = THIS IS THE FIRST LINE OF ASSEMBLER INPUT. THE ENTIRE LINE IS PRINTE
. THIS IS THE SECOND LINE OF ASSEMBLER INPUT. THE ENTIRE MEMBER IS PRI
MACROS USED = MACRO1 MACRO3

Figure 17. LIST CDS ASSEM XREF

DLIBI (dlibnamel,dlibnamel...) ]
specifies that information for all DLIB entries ox the
specified DLIB entries are to be listed. The
information includes:

LAST UPDATE
the SYSMOD-ID, 'JCLIN' ox 'UCLIN' and the last
type of update made to the entry.

SYSTEM LIBRARY
the names of the target system libraries.
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Figure 18 is an example of output from LIST CDS DLIB.

SMPCDS  DLIB ENTRIES
NAME

© DLIBO1 LAST UPDATE = GXY
: SYSTEM LIBRARY = SYS
DLIBO2 LAST UPDATE = HXY
SYSTEM LIBRARY = SYS
DLIBMAC1L LAST UPDATE = GXY
SYSTEM LIBRARY = MAC
DLIBMAC2 LAST UPDATE = HXY
SYSTEM LIBRARY = MAC

Figure 18. LIST CDS DLIB
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LMOD[ (modname!l ,modname]...)]

specifies that information
entries

specified LMOD
information includes:

LAST UPDATE
the SYsSMOD-ID,

'JCLIN'

or

to be

'UCLIN'

type of update made to the entry.

SYSTEM LIBRARY

for all LMOD entries
are

listed.

and the

the names of the target system libraries.

LKED ATTRIBUTES

or the
The

last

the parameters used to link edit the load module.

LKED CONTROL
the
module.

MODULES
a list of

for the load module.

linkage editor

control

cards

for the

only when you specify the XREF option.

Figure 19 is an

XREF.

SMPCDS  LOAD MODULE ENTRIES

NAME

LMOD1 LAST UPDATE = HXY
SYSTEM_LIBRARY = SYS
LKED ATTRIBUTES = NCA
LKED CONTROL = ENT
HODULES = MOD

MOD003 LAST UPDATE = HXY
SYSTEM_LIBRARY = 5YS
LKED ATTRIBUTES = NCA
LKED CONTROL = ENT
HODULES = 0D

Figure 19. LIST CDS LMOD XREF

Chapter 7:

example of output

ASSEM1

from LIST

SMP Control Statements

load

the MOD entries with the LMOD subentry
This information is produced

CDS LMOD
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MAC[ (macname[ ,macname]...)] :
specifies that information foxr all MAC entries or the
specified MAC entries are to be listed. The information
includes:

FMID
the SYSMOD-ID of the owning function SYSMOD.

RMID
the SYSMOD-ID of the last SYSMOD that replaced the
macro.

UMID
a 1list of the SYSMOD-IDs for +the SYSMODs that
updated the macro.

DISTLIB
the distribution librarxry name.

SYSLIB
the target system library name.

LAST UPDATE
the SYSMOD-ID, 'JCLIN' or 'UCLIN' and the last
type of update made to the entry.

GENASM
a list of the ASSEM and SRC entries that are
reassembled when this macro is changed.

SYSMOD HISTORY
the SYSMOD-ID, +type, and status for each SYSMOD
that c¢ontains a ++MAC, ++MACUPD, or ++UPDTE
modification control statement for the macro. This
information is produced only when you specify the
XREF option.

Figure 20 is an example of output from LIST CDS MAC
XREF.

214% 087VS System Modification Program (SMP)

PN



SMPCDS  MACRO ENTRIES

NAME
MACRO1 LAST UPDATE = HXY1010 TYPE=REP
LIBRARIES = DISTLIB=DLIBMACZ SYSLIB=MACLIBOl
FMID = HXY1010
RMID = HXY1010
GENASM = ASSEML ASSEM2 MOD0OO1 MODO002
SYSMOD HISTORY = SYSHOD TYPE DATE MCS e STATUS —--=m—mw——m
GXY1000 FUNCTION 77.301 MAC APP ACC
HXY1010 FUNCTION 77.355 MAC APP
MACRO2 LAST UPDATE = GXY1000 TYPE=ADD
LIBRARIES = DISTLIB=DLIBMAC1 SYSLIB=MACLIBOl
FMID = 6GXY1000
RMID = GXY1000
UMID = UZ00014
GENASM = ASSEM1 MODO02
SYSMOD HISTORY = SYSMOD  TYPE DATE. MCS ———=—wo—e- STATUS ---=-—m-—-
: 6XY1000 FUNCTION 77.301 MAC APP ACC
UzZ0001l4 PTF 77.357 MACUPD APP
MACRO3 LAST UPDATE = HXY1010 TYPE=ADD
LIBRARIES = DISTLIB=DLIBHMACZ SYSLIB=MACLIBOl
FMID = HXY1010
RMID = HXY10l0
GENASM = ASSEM2 MODO003
SYSHMOD HISTORY = SYSMOD TYPE DATE CS  —emmemoe-ee STATUS =====m—wem
HXY1010 FUNCTION 77.345 HMAC APP

Figure 20. LIST CDS MAC XREF

MOD[ (modnamel ,modname]...)]
specifies that information for all MOD entries or the
specified MOD entries are to he listed. The information
includes: )

FMID
the SYSMOD-ID of the owning function SYSMOD.

RMID
the SYSMOD-ID of the last SYSMOD that xreplaced the
module.

UMID
a list of the SYSMOD-IDs for +the SYSMODs that
updated the module.

DISTLIB _
the distribution library name.

LAST UPDATE
the SYSMOD-ID, 'JCLIN' or 'UCLIN' and the last
type of update made to the entry.

LMODS 4
a 1list of the load modules that include the
module.

SYSMOD HISTORY
the SYSMOD-ID, type, and status for each SYSMOD
that c¢ontains a ++MOD or ++ZAP modification
control statement foxr the module. This information
is produced only uwhen you specify +the XREF
option.
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Figure 21 is an example of output from LIST CDS MOD
XREF.

SMPCDS  MODULE ENTRIES

NAME
MODOO1 LAST UPDATE = UZ00010 TYPE=ADD
LIBRARIES = DISTLIB=DLIBO1
FHID = AXY1010
RMID = XY10101 i
LMODS = LMDD1
SYSHOD HISTORY = SYSNOD TYPE DATE. MGS —=mwe——mme STATYS ~=m-mmmemw
GXY1000 FUNCTION 77.301 MOD APP ACc
Uz00010 PTF 77.312 MOD App
AZ00124 APAR 77.318 SRCUPD APP
HXY1010 FUNCTION 77.335 HOD APP
Uuzo00l12 PTF 77.333 HMOD ApPp
XY10001 USERMOD  77.335 SRCUFD APP
Uz000ls PTF 77.357 MOD APP
UZ00015 PTF 77.357 MOD APp
XY10101 USERMOD  77.357 SRCUPD APP
MOD002 LAST UPDATE = UCLIN TYPE=ADD
LIBRARIES = DISTLIB=DLIBO1
FMID = GXY1000
RMID = UZ00014
LMODS = {Hopl
SYSMOD HISTORY = SYSHMOD TYPE DATE. MCS ~=w-w—eeoee STATUS —=wmemmeme
'GXY1000 FUNCTION 77.3061 MOD APP ACc
{z00010 PTF 77.312 MOD APP
MOD003 LAST UPDATE = HXY1010 TYPE=ADD
LIBRARIES = DISTLIB=DLIBO2
FMID = HXY1010
RMID = HXY1010
LMODS = MOD0O3
SYSHOD HISTORY = SYSNMOD TYPE MCS = mmmemmm—e— STATUS ~=wemmemen
HXY1010 FUNCTION 77.345 MOD APP
Figure 21. LIST CDS MOD XREF
SRC[ (sxcnamel,sxcnamel...)]
specifies that information for all SRC entries or the
specified SRC entries are to be listed. The information
includes:
FMID

the SYSMOD-ID of the owning function SYSMOD.

RMID .
the SYSMOD-ID of the last SYSMOD that replaced the
source module.

UMID
a list of the SYSMOD-IDs for the SYSMOD that
updated the source module.

DISTLIB
the distribution library name.

SYSLIB
the target system library name.

LAST UPDATE

the SYSMOD-ID, 'JCLIN' or 'UCLIN' and the last
type of update made to the entry.
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MACROS
a list of
for the

the MAC entries with
source module. This

a GENASM subentry
information

is

produced only when you specify the XREF option.

SYSMOD HISTORY

the SYSMOD-ID, type, and status for each SYSMOD
that c¢ontains a ++SRC oxr ++SRCUPD modification
control statement for the source module. This

information is produced only
XREF option.

when you specify the

Figure 22 is an example of output from LIST CDS SRC
XREF. .
SMPCDS  SOURCE ENTRIES
NAME
MODOO1 LAST UPDATE = HXY1010 TYPE=REP
LIBRARIES = DISTLIB=DLIBSRCZ
FMID = HXY1010
RMID = HXYI010
UMID = UZ00015  XY10101
MACROS USED = MACROL
SYSMOD HISTORY = SYSMOD TYPE DATE. MCS =m—me—=m—- STATUS ~—=wmeme—m
GXY1000 FUNCTION 77.301 SRC APP
UZ00010 PTF 77.317 SRCUPD App
AZ00124 APAR 77.318 3SRCUPD APP
Uz00012 PIF 77.338 SRCUPD APP
BXY1010 FUNCTION 77335 SRC APP
XY10001 USERMOD  77:3¢5 SRCUPD APP
Uz00014 PTE 77.357 SRCUPD APP
UZ00015 PTF 77.357 SRCUPD APP
XY10101 USERMOD  77.357 SRCUPD APP
MOD002 LAST UPDATE = GXY1000 TYPE=ADD
LIBRARIES = DISTLIB=DLIBSRCL
FNMID = GXY1000
RMID = GXY1000
UMID = JzZ00910
MACROS USED = MACRO1 MACRO2
SYSMOD HISTORY = SYSHOD TYPE DATE. MCS —==ee=m—w- STATUS ———cmeeme
GXY1600 FUNCTION 77.301 SEC APP ACc
UZ00010 PTF 77.312 SRCUPD APP
MOD003 LAST UPDATE = HXY1010 TYPE=ADD
LIBRARIES = DISTLIB=DLIBSRC2
FMID = HXY1610
RMID = HXY1010
MACROS USED = MACRO3
SYSHMOD HISTORY = SYSHOD._ TYPE DATE. MCS  ——m—m——=—e STATUS ~—ce-ee—m-
AXY1010 FUNCTION 77.345 SRC APP

Figure 22. LIST CDS SRC XREF

SYSMOD| (sysmodidl,sysmodid]...) ]

specifies that information for all SYSMOD entries or the

specified SYSMOD entries 1is to Dbhe listed. The
information includes:
TYPE
the typre of SYSMOD ('"APAR', 'FUNCTION', 'PTF',
'USERMOD', or 'SUPERSEDED').
FMID .
the SYSMOD-ID from the ++VER or ++FUNCTION
modification contxol statement.
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JCLIN = ;
an indicator that there is inline JCLIN within the
SYSMOD.

IF MCS
an »indicator that there are ++IF modification
control statements within the SYSMOD.

STATUS
a status indicator that contains one of the
following:

'"BYP' if the SYSMOD was applied using the BYPASS
Reyuword

'ERR' if the SYSMOD was not successfully applied
or restored

"RGN' if the SYSMOD entry was copied from the
ACDS

"'RES® if an attempt was made to restore the
SYSMOD

'"REC' if the SYSMOD is received

YAPP' if the SYSMOD is applied

'ACC' if the SYSMOD is accepted.

DATE/TIME
the date and time stamps for RECEIVE, APPLY,
ACCEPT, UCLIN, and RESTORE ©processing for this
SYSMOD. :

LASTSUP

the last SYSMOD processed that superseded this
SYSMOD.

SREL, DELETE, NPRE, PRE, RE®, SUP, and VERSION
the contents of the keyword lists from the ++VER
modification control  statement used during APPLY
processing.

MAC, MACUPD, MOD, SRC, SRCUPD, SZAP, and XZAP
the names from element modification contrxol
statements included in the SYSMOD.

RMAC, RMACUPD, RMOD, RSRC, RSRCUPD, RSZAP, and RXZAP.

the nanmes from element modification c¢ontrol
statements included in SYSMODs that represent
regressed modifications. A regression occurs when

a subsequent SYSMOD did not specify this SYSMOD in
the PRE oz SUP opexand list of its ++VER
modification control statement.
‘ !
ASSEM

the names of modules to be assembled as a result
of macro or source c¢hanges c¢ontained in the
SYSMOD.
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SUPBY
a list of the SYSMODs that supersede this SYSMOD;
that 1is, SUP was specified in their ++VER
modification control statements.

DELBY
a SYSMOD that deletes this SYSMOD; that is, DELETE
was specified in its ++VER modification control
statement.

IFREQ@BY
a list of SYSMODs that specify this SYSMOD as a
requisite SYSMOD (RE@) in a ++IF modification
control statement. This information is produced
only when you specify the XREF Kkeyword.

NPREBY
a list of SYSMODs that specify this SYSMOD as a
negative prerequisite (NPRE) in a ++VER

modification control statement. This information
is produced only when you specify the XREF
Reyword.

PREBY
a list of SYSMODs that specify this SYSMOD as a
prerequisite SYSMOD (PRE) in a ++VER modification
control statement. This information is produced
only when you specify the XREF keyword.

REQBY
a list of SYSMODs that specify this SYSMOD as a
requisite SYSMOD in a ++VER modification control .
statement. This information is produced only when
you specify the XREF Keyuword.

VERSIONBY
a list of SYSMODs that specify this SYSMOD as a
versioned SYSMOD in a ++VER modification control
statement. This information is produced only when
you specify the XREF Keyuord. :

Figure 23 is an example of output from LIST CDS SYSMOD
XREF.
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Figure 23. LIST CDS SYSMOD XREF
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You can restrict the selection of SYSMOD entries to be
printed by coding SYSMOD, followed by one or more of the
following operands. For example, if you specify 'LIST
CDS SYSMOD ERROR.', SMP lists all of the SYSMOD entries
in the CDS that have the ERROR indicator set on.

If you specify more than one operand, SMP combines .the
operands into one logical request. For example, if you
specify 'LIST CDS SYSMOD APAR PTF ERROR SUP.', SMP lists
all of the ‘APAR and PTF entries that have the ERROR
indicatoxr set on and that are supexrseded. Specifying
both SUP and NOSUP at the same time causes a syntax
error.

APAR
specifies that APAR SYSMODs are to be listed.

DELETE
specifies that function SYSMOD entries that have been
deleted from the CDS by other function SYSMODs are to

be listed. This operand c¢an be abbreviated as
'DEL"'.

ERROR .
specifies that SYSMODs that have the ERROR indicator

set are to be listed. This operand can be
abbreviated as 'ERR'.

FUNCTION
specifies that all function SYSMODs arxre to Dbe
listed. This operand can be abbreviated as 'FUNC'.
NOACCEPT

specifies that SYSMODs that have been received and
applied, but not accepted in the ACDS are to be
listed. Both the CDS and the ACDS data sets must be
available when NOACCEPT is <coded. A SYSMOD 1is
considered accepted if the SYSMOD entry exists on the
ACDS with the ERROR status indicator set off. This
operand can be abbreviated as 'NOACC'.

NOSUP _
specifies that only SYSMODs +that have not been
superseded are to bhe listed.

Note: This operand is mutually exclusive with the SUP
operand. Specification of both <causes a syntax

error.

PTF
specifies that all PTF SYSMODs are to be listed.

RESTORE
specifies that SYSMODs that have the RESTORE

Chaptexr 7: SMP Control Statements 221



indicator set are to be 1listed. The ERROR indicator
must also be on for this condition to be valid. This
operand can be abbreviated as 'RES'.

SUP
specifies that only superseded SYSMODs arxe to be
listed. ‘ :
Note: This operand is mutually exclusive with the
NOSUP operand. Specification of both is causes a

syntax error.

USERMOD
specifies that all USERMOD SYSMODs are to be listed.
This operand can be abbreviated as 'USER'.

SYS
specifies that system information, such as the default
NUCID, system type and release, the SAVESTS and SAVEMTS
indicators, and the identifier of the CDS, is to be
listed.

Figure 24 is an example of output from LIST CDS SYS.

SMPCDS  SYSTEM ENTRY
NAME

SYSTEM , ~ OPTIONS = CDSID=CDS1 SREL=Z038 NUCID=8 PEMAX=9999 SAVEMTS=YES SAVESTS=NO
Figure 24. LIST CDS SYS '

LIST CDS Exception Reports

There are two possible exception reports from LIST CDS
processing; the LIST MASS SUMMARY REPORT FOR SMPCDS and the
LIST SELECT SUMMARY REPORT FOR SMPCDS. The reports are
produced at the end of your LIST output if any of the
following exceptions are found:

. If you 1list the C€DS without specifying any otherx
operands, and there are no ASSEM, DLIB, LMOD, MAC, MOD,
SRC, or SYSMOD entries, then '®*®¥®¥X ENTRIES NOT FOUND'
where '"xXxxx' is ASSEM, DLIB, LMOD, MAC, MOD, SRC, or
SYSMOD appears in the LIST MASS SUMMARY REPORT FOR
SMPCDS. See Figure 31 for an example of output from
LIST MASS SUMMARY REPORT FOR SMPPTS which c¢ontains the
same type of information as output from LIST MASS
SUMMARY REPORT FOR SMPCDS.
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If you list the CDS and specify the ASSEM, DLIB, LMOD,
MAC, MOD, SRC, or SYSMOD operand but do not qualify the
operand with a particular entrxry name, and no ASSEMNM,
DLIB, LMOD, MAC, MOD, SRC oxr SYSMOD entries are found,
then 'xxxx®x ENTRIES NOT FOUND' where '®XRXX' 1s ASSEMNM,
DLIB, LMOD, MAC, MOD, SRC, or SYSMOD appears in the LIST
MASS SUMMARY REPORT FOR SMPCDS.

If you list the CDS and specify the ASSEM, DLIB, LMOD,
MAC, MOD, SRC, or SYSMOD operand and qualify the operand
with a particular entry name, but that entry name is not
found, then 'xxx yyyyyyyy' where 'xxx' is ASSEM, DLIB,
LMOD, MAC, MOD, SRC or SYSMOD and 'yyyyyyyy' 1is the
entxy name appears in the LIST SELECT SUMMARY REPORT FOR
SMPCDS.

If you list all the CDS SYSMOD entries, qualified by the
APAR, DELETE, ERROR, FUNCTION, NOACCEPT, NOSUP, PTF,
SUP, RESTORE, or USERMOD keywords, and that type of
entry is not found, then '"SYSMOD ENTRIES NOT FOUND'
appears in the LIST MASS SUMMARY REPORT FOR SMPCDS.

If you list specific ACDS SYSMOD entries, qualified by
the APAR, DELETE, ERROR, FUNCTION, NOACCEPT, NOSUP, PTF,
SupP, RESTORE, or USERMOD Xkeyuwoxrds and that specific
entry is not found, then 'SYSMOD xxxxxxxx' whezxe
"RRXXRRKK' is the SYSMOD-ID appears in the LIST SELECT
SUMMARY REPORT FOR SMPCDS as not found. In addition,
the entries that you selected c¢an be c¢onsidered
ineligible for the following reasons:

keywoxd exception

APAR the SYSMOD is not an APAR
DELETE the DELETE indicator is not set
ERROR the ERROR indicator is not set

FUNCTION the SYSMOD is not a function
NOACCEPT the SYSMOD exists in the ACDS

NOSsup the SYSMOD is superseded

PTF the SYSMOD is not a PTF

RESTORE the RESTORE indicator is not set
SUPpP the SYSMOD is not superseded

USERMOD the SYSMOD is not a user modification
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LIST CRQ Syntax

LIST CR®
[SYSMOD[ (sysmodidl,sysmodidl...)]]

[FMIDI (sysmodidl ,sysmodidl}...3} 1]

LIST CRQ Operands

CR®
specifies that all or selected information f£from the CR®
is to be listed. If no other operands are specified,
all SYSMOD entries and all FMID entries (without
requisite SYSMOD information) are to be listed.

f

Figure 25 is an example of output from LIST CRQ.

SMPCRQ  FMID ENTRIES
FMID

HXY1010  SYSMODS = UZ00014  XY10001
Figure 25. LIST CRQ

SYSMOD[(sysmodid[,sysmodid)...)l
specifies that all SYSMOD entries oxr selected SYSMOD

entries from the CRQ are to bhe listed. The information
listed includes, foxr each SYSMOD entry, the SYSMOD-ID
specified in the FMID operxrand and the requisite
SYSMOD-IDs from the ++IF modification control
statements. '

Figure 26 is an example of output from LIST CRQ SYSMOD.

SMPCRQ  SYSMOD ENTRIES
SYSMOD FMID

UZ00014 HXY1010 IFREQ = UZ00015

XY10001 HXY1010 IFREQ = XY10101

Figure 26. LIST CRQ SYSMOD .
FMIDI[ (sysmodid[,sysmodidl]l...)]

specifies that all FMID entries or selected FMID entries
on the CR2 are to be listed with the requisite SYSMOD
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information from the corresponding SYSMOD entries. The
information listed includes the SYSMOD-ID specified in
the FMID operand, the IDs of the SYSMODs that reference
the SYSMOD-ID specified in the FMID operand, and the IDs
of the SYSMODs that must be processed by APPLY when the
function SYSMOD specified as the FMID is applied.

Figure 27 is an example of output from LIST CRQ FMID.

SMPCRQ FﬁID/SYSNUD ENTRIES
- FMID SYSMOD

HXY1010 UZ
XY
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LIST LOG Syntax

LIST LOG [(from-date, to-date)]

[

LIST LOG Operands

LOG
specifies that the contents of the LOG data set are to
be listed.

(from—-date, to—-date)
specifies the range of dates (from the from-date to the
to-date) for which the data set is to be 1listed. The
dates are specified as mm dd yy, where mm is the month
(01-12), dd is the day (01-31) and yy is the vyear
(00-99).

If this operand is not specified, the contents of the
entire LOG data set are listed.
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LIST PTS Syntax

LIST PTS
[MCS{ (sysmodidl,sysmodid]...)]
[SYSMOD[ (sysmodid[,sysmodidl]...)]
[RAPAR] [FUNCTION] [NOACCEPT] [ NOAPPLY] [PTF]
[USERMOD ]

[sYs]

LIST PTS Operands

MCS[ (sysmodid[ ,sysmodid]l...) ]
specifties that the modification control statements for

all MCS entries oxr the specified MCS entries are to be
listed, including all comments.

Figure 28 is an example of output from LIST PTS MCS.
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STATUS
a status indicator that contains:

'BYP' if the SYSMOD was received using the BYPASS
option

'"RPP' if the SYSMOD is applied to any target
system ‘

'"ACC' if the SYSMOD is accepted into any DLIB

'"ERR' if the SYSMOD was not completely received
due to an error loading relative files.

APPLY CDSID
a list of the identifiers of any CDS on which the
SYSMOD is applied.

ACCEPT ACDSID
a list of the identifiers of any ACDS on which the
SYSMOD is accepted.

JCLIN .
an indicator that there is inline JCLIN within the
SYSMOD.

DSPREFIX :
the user-specified high level data set name
gqualifier for files on SMPTLIB volumes <for this .
SYSMOD.

SREL, DELETE, FMID, PRE, NPRE, RE@, SUP, and VERSION
the <c¢ontents of the EKeyword lists from each
processable ++VER modification control statement
within the SYSMOD.

MAC, MACUPD, MOD, SRC, SRCUPD, and ZAP
the names from element modification <c¢ontrol
statements included in the SYSMOD.

Figure 29 is an 