Program Product

GC28-1153-5
File No. $370-34

MVS/Extended Architecture
S_\Lstem Programming
Library:

System Management
Facilities (SMF)

MVS/System Product:

JES3 Version 2 5665-291
JES2 Version 2 5740-XC6

flomnf]
HK
"
II|||||I
<|I|
il




The majority of examples under “Users of SMIF Data” in this manual are taken from
the GUIDE 35 Proceedings “What To Do With SMTFF Data” published by GUIDE
International, Inc. As such, they have not been submitted to any formal IBM test;
SMF users should evaluate the applicability of these examples in their environment
before implementing them.

Sixth Edition (June 1987)

This is a major revision of GC28-1153-4. See the Summary of Amendments following
the Contents for a summary of changes to this manual. This edition applies to Version
2, Release 2.0 of MVS/System Product 5740-291 or 5740-XC6 and to all subsequent
releases until otherwise indicated in new editions or Technical Newsletters. The
previous edition still applies to Version 2 Release 1.7 and may be ordered using the
temporary order number GT00-2119.

Changes are periodically made to the information herein; before using this publication
in connection with the operation of IBM systems, consult the latest IBM System/370
Bibliography, GC20-0001, for the editions that are applicable and current.

References in this publication to IBM products or services do not imply that IBM
intends to make these available in all countries in which IBM operates. Any reference
to an IBM product in this publication is not intended to state or imply that only IBM's
product may be used. Any functionally equivalent program may be used instead.

Publications are not stocked at the address given below. Requests for IBM
publications should be made to your IBM representative or to the IBM branch office
serving your locality.

A form for reader’s comments is provided at the back of this publication. If the form
has been removed, comments may be addressed to IBM Corporation, Information
Development, Department D58, Building 921, PO Box 390, Poughkeepsie, N.Y. 12602.
IBM may use or distribute whatever information you supply in any way it believes
appropriate without incurring any obligation to you.

©Copyright International Business Corporation 1982, 1987

N

A



Preface

The objective of this book is to help installation managers and system programmers
plan for, install, and use SMF in an MVS/XA system. This book describes:

o The basic relationship of SMF to the operating system
o Possible uses of SMF data

o How to add user-written routines to the appropriate SMF exits either before

or after SYSGEN

o The system areas that require additional storage for SMF and approximately

how much additional storage is needed in each area

o How to execute the SMF dump program

e How to use an SMFPRMxx member of SYS1.PARMLIB to define the use of

SMF

e How to write records to installation-defined or SMF-defined data sets

o How to plan and write exit routines that will monitor jobs or job steps at various

points during their processing cycle

e How to test user-written routines using the TESTEXIT procedure

e How to design report programs that format and print the data from SMF records

o The information contained in each SMF record

Note: In addition to Version 2 of the MVS/System Products, this edition also

includes the following program products:

0OS/VS2 MVS Programmed Cryptographic Facility 5740-XY5

0S/VS2 MVS Cryptographic Unit Support 5740-XY6
0S/VS2 MVS ACF/VTAM 5735-RC2

0S/VS2 MVS Resource Measurement Facility (RMF) 5665-274

0S/VS2 Sort/Merge - Release 5 5740-SM1

Related Publications

The following manuals should be available for reference while you are reading

this SRL:

MVS/Extended Architecture Resource Measurement Facility
Version 3 Reference and User’s Guide

MVS/Extended Architecture Message Library: System Codes

MVS/Extended Architecture Message Library: System
Messages

MVS/Extended Architecture Operations: System Commands

MVS/Extended Architecture Conversion Notebook

MVS/Extended Architecture JCL

MVS/Extended Architecture Debugging Hanidbook Volume 1

MVS/Extended Architecture Debugging Handbook Volume 2

MVS/Extended Architecture Debugging Handbook Volume 3

MVS/Extended Architecture Debugging Handbook Volume 4

MVS/Extended Architecture Debugging Handbook Volume 5

LC28-1138

GC28-1157
GC28-1156

GC28-1206
GC28-1143
GC28-1148
LC28-1164
LC28-1165
LC28-1166
LC28-1167
LC28-1168

Preface iii
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MVS/Extended Architecture System Programming Library: GC28-1149
Initialization and Tuning N
MVS/Extended Architecture System Programming Library: SC23-0059
JES3 Initialization and Tuning
MVS/Extended Architecture System Programming Library: SC23-0065
JES2 Initialization and Tuning
MVS/Extended Architecture System Programming Library: GC28-1152
System Modifications
MVS/Extended Architecture System Programming Library: GC28-1150
System Macros and Facilities Volume 1
MVS/Extended Architecture System Programming Library: GC28-1151
System Macros and Facilities Volume 2
MVS/Extended Architecture Data Management Services GC26-4013
MVS/Extended Architecture System Programming Library: SC23-0060
JES3 User Modifications and Macros

MVS/Extended Architecture Utilities GC26-4018
MVS/Extended Architecture System Programming Library: GC28-1158
31-Bit Addressing

Notational Conventions

The parameters and instructions shown in this publication use the following
notational conventions:

o Bold type letters, words, and symbols: 'code them exactly as shown. o
o [talic type letters. words, and symbols: substitute specific information.
e J (blank characters): code a blank.

o {} (braces): code only one of the items or use the default value. Do not code
the braces.

[ ] (brackets): code any enclosed item or items — they are optional. Do not
code the brackets but specify commas if they are included with the items
enclosed in the brackets.

e | (ORsigns): select only one of the items separated by the OR signs.
¢ Underscores: if you do not code a value, the underscored one is the default.

AN
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Chapter 1: Introduction

SMF (System Management Facilities) collects and records a variety of system and
job-related information. SMF formats the information into a number of different
records. System-related SMF records include information about the configuration,
paging activity, and workload; job-related records include information on the CPU
time, SYSOUT activity, and data set activity of each job step, job, and TSO session.

By creating analysis and report routines, installations can use the information in
SMF records in many ways. For example, the collected information is useful in
producing reports for billing users, for analyzing the workload, or for profiling
system resource usage.

SMF runs in its own address space (SMF). Because the SMF address space
contains the SMF control blocks and buffers, an installation can restart SMF. If
SMF fails, an installation does not have to re-IPL to regain SMF recording capabili-
ties. The SET command can be used to restart SMF. An IPL might be necessary to
restart SMF if the system management facilities control area (SMCA) has been
destroyed.

SMF also provides exits that allow installations to add routines to the control
program to perform additional processing. User-written routines at SMF exits .
receive control at different times during a job’s flow through the system. They also
receive control when specific events occur, such as when a job CPU-time limit
expires. These user-written routines could collect additional information, cancel
jobs, or enforce installation standards.

Because SMF data-collection routines and exit routines are independent of each
other, they can be used in combination or separately. For example, by analyzing
the information SMF data-collection routines obtain, an installation can set a time
limit for all jobs running on the system. Any job exceeding this limit is auto-
matically terminated. However, if an installation would like certain jobs to exceed
the time limit, a routine can be added at the SMF time limit exit, [IEFUTL. This
exit routine could then extend the time limit for selected jobs.

SMF Overview

Figure 1-1 and its associated paragraphs provide an overview of SMF. The use of
SMF will vary from installation to installation according to: (1) the SMF
parameters selected, (2) the exit routines added, and (3) the analysis/report
routines used to summarize the collected data.
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Most system components contain routines that provide data to SMF. Some system
routines (such as timer supervisor routines) collect a single data item and
accumulante the value of the item in an SMF control block. Other routines build
a record of various data items and use SVC 83 to eventually transfer the record to
the SMF data set.

For information on: (1) the system routines that interface with SMF to write
records, (2) the specific events that cause SMF to write records, and (3) the
contents of each record, see the chapter “SMF Records”. To locate a specific
system or job-related data item, use Chapter 7, the “Field-to-Record Cross-
Reference”, which alphabetically lists all the data items (or ‘fields’) in the
SMF records.

In addition to collecting data for SMF, some system routines interface with
the SMF exits. These system routines pass control to the SMF exits at
several points during job and job step processing. They also pass control to
the SMF exits when specific events occur, such as when the output limit of a
data set is exceeded. For a description of the interface between these system
routines and the SMF exits, see the chapter “User-Written Exit Routines”.

An installation can include routines for any or all of the SMF exits. These
user-written routines could:

e Enforce installation standards for resource requests, accounting fields,
and naming conventions

e Supply defaults for missing or incorrect parameters to avoid unnecessary
job termination

e Collect installation-dependent job information and write it to the SMF
data set for further analysis

Several programming facilities are available for user-written exit routines.
These facilities, such as the common exit parameter area and the SMFWTM
macro instruction for writing to the SMF data sets, are common to most exit
routines. The chapter “User-Written Exit Routines” describes the
programming facilities that SMF provides. That chapter also lists
programming restrictions that apply to the exit routines, mentions several
sample routines, and shows a procedure for testing the exit routines. For
information on adding the user-written routines to the control program, see
“Including User-Written Exit Routines in the Operating System” in the chapter
“System Requirements and Considerations”.

SMF routines:
e Collect and format data from job, system, and SMF control blocks

o Build SMF data management records such as the SMF dump header and
trailer records

e Transfer records from the SMF buffer to the SMF data sets

o Issue messages to the operator indicating the successful or unsuccessful
completion of specific SMF-related events
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The chapter “System Requirements and Considerations” lists the SMF {
storage requirements and several SMF performance considerations.

An installation can vary the amount of information SMF routines collect and
record by using several SMF parameters. The chapter “Defining the Use of
SMF” describes the formats, uses, and default values of these parameters.

There are many SMF data sets; each data set must be named SYS1.MANn,
where n can be A through Z or 0 through 9. These data sets are filled alter-
nately: while the SMF writer records on one data set, the others can be written
out (or cleared). Aslong as one inactive data set is empty when the active data
set becomes full, the SMF writer continues to record.

At system initialization time, the first data set specified in the DSNAME para-
meter of the SMFPRMxx parmlib member is used as the active recording data
set unless it is full. SMF checks each data set in the order it is listed until it
finds one that is not full. SMF then uses this data set and requests that the
operator dump all data sets that are not empty.

At SET SMF time, recording continues on the active data set unless the active
data set was omitted from the new options. In that case, a switch is made to the
first empty data set. For more information on the SET SMF command, see
“Using the SET Command”.

For additional information on allocating, dumping, and switching the data L
sets, see the chapter “System Requirements and Considerations”.

S8 User-written analysis and report routines process the information recorded by
SMF. Analysis routines could read the SMF data set, list the dumped SMF
data set, use a sort/merge program to order the SMF-recorded information, or
perform a detailed investigation of one particular SMF data item such as “job
CPU time under TCBs”. Report routines usually format and print the
statistics and/or results of the analysis routines. For a description of sort/
merge routines and a sample report program, see the chapter “User-Written
Report Programs.” For examples and suggestions on creating reports from
SMF data, see the following section, “Uses of SMF Data”.

Uses of SMF Data

The volume and variety of information in the SMF records enables installations to
produce many types of analyses and summarizations. For example, by keeping
historical SMF data and studying its trends, an installation can evaluate changes in
the configuration, workload, or job scheduling procedures. Similarly, an installation
can use SMF data to determine the amount of system resources that are wasted
because of poor operational procedures or programming conventions:

A
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The following examples illustrate the types of reports that can be created from
SMF data. The examples should be viewed primarily as suggestions to assist you in
beginning SMF analyses and reports in the areas of:

e Billing users

Reporting reliability

Analyzing the configuration

Scheduling jobs

Summarizing direct access volume activity
Evaluating data set activity

Profiling system resource utilization

For example the Service Level Reporter (5668-966) can be used to report on
reliability, scheduling jobs, and profile system resource utilization.

Billing Users

SMF reports a great deal of data that installations can use as a basis for billing
algorithms and reports. The following sample procedure briefly sumnmarizes one
approach installations might follow in creating billing algorithms and reports from
SMF data:

1. Establish the primary goal(s) that the installation wants to achieve from billing
its users for computer services.

2. Break down these goals into specific billing objectives.

3. Review the SMF-recorded data items (listed in Chapter 7) to determine the
data items that best satisfy the installation’s billing objectives.

4. Create billing algorithms using the appropriate SMF-recorded data items.
5. Generate billing reports for the installation’s users (or for management review).

The examples that follow illustrate how different installations might implement
this procedure.

Example 1. An installation whose primary goal is to recover its total cost
(personnel, equipment, supplies, etc.) might set the following billing objectives:

o The billing algorithms and reports must not require expensive programming to
control.
e The users must easily understand the the charges.

e The charges must be repeatable, that is, the charge for a job must be the same
each time the job is run.

Given these objectives, the installation might want to create a billing algorithm
that is based on one specific SMF-recorded data item such as the “step CPU time
under TCBs”, “number of cards read/punched”, or “number of lines/pages
printed”.
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Example 2. An installation that has a limited variety of computer applications
might have the following billing objectives:

o The charges must accurately represent the amount of time required for each
application.

e The charges must be consistent for the same types of applications. (For
example, all payroll applications must have the same base cost.)

To fullfill these objectives, such an installation might take the following steps in
creating its billing algorithms:

1. Using SMF, establish an average-run time (through actual running or simulation)
for each type of computer application.

2. Estimate the average-run-time cost for each type of application.
3. Set a cost-per-hour rate (using steps 1 and 2 above).

4. Multiply this rate times the “job elapsed time” recorded by SMF for each
application.

Example 3. An installation that is operating at or near full system capacity might
want to encourage better use of its limited resources through billing. The major
billing objectives of such an installation might include:

o The users must only pay for the system resources they use.
e The rates for abundant resources must be lower than the rates for scarce ones.

o The charges for each system resource must fluctuate with the demand for that
resource.

Assuming that it has cost-conscious users, the installation might use degradation
and/or efficiency billing, as described later in this section, to satisfy these
objectives.

Example 4. An installation where the use of TSO is heavy might set these
specific objectives:

e TSO billing must be understandable to its users in the terms of the work they do.

e The billing must be predictable; TSO users should be able to estimate the charge
for a given terminal session.

o The billing must recover TSO costs.

The installation can use transaction billing, as described later in this section, to
satisfy these objectives.

Note: To use transaction billing for TSO commands, you must have installed MVS
| TSO Extensions (5665-285).
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Degradation Billing

Installations can use degradation billing to enforce standards that were created to
balance system resource usage. Degradation billing allows a user to process his job
even though he has violated a specified resource-usage standard. However, because

of the standard violation, the installation will charge the user an additional “punitive”
cost for his job. For example, one installation standard might state that a single

job step should not allocate more than six tape units out of the system’s available
ten. Hence, for each of the first six tape units allocated, the installation will

charge a base cost; however, for each unit allocated over the allowed six, it might
charge a progressively increasing cost.

Another installation standard might state that programs using the
ADDRSPC=REAL facility should not allocate more than 100K bytes, and that
any program allocating more than 300K bytes is not only violating the standard
but is totally degrading the system. This installation might charge its users for
ADDRSPC=REAL storage by establishing a price per K-storage hour used as
follows (illustrated in Figure 1-2):

e For an allocation of 100K bytes or less, the charge is a minimum base cost per
K-storage hour.

e For an allocation greater than 100K bytes but less than the critical level of 300K
bytes, the charge is a higher base cost per K-storage hour plus a small “punitive”
cost based on hour of tie-up.

e For an allocation of 300K bytes or more, the charge is a very large “punitive”
cost based on hour of tie-up.
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Figure 1-2. Sample Degradation Billing for ADDRSPC=REAL Storage

Efficiency Billing

Efficiency billing is very similar to degradation billing in that it encourages
conservative use of system resources. Efficiency billing, however, reduces the
charge for those who use the system efficiently. For example, by evaluating the
“date” information in each SMF job initiation record, an installation might charge
less for those jobs submitted for Sunday or holiday processing. Likewise, an
installation might use the SMF-recorded “time” information to charge less for jobs
started during the second or third shifts. Another example of efficiency billing is to
give special reduced rates for jobs that represent low-priority background work.
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Transaction Billing

Note: To use transaction billing for TSO commands, you must have installed MVS
TSO Extensions for MVS/XA (5665-293).

Transaction billing charges for work in units that are meaningful to the user. Trans-
action units can include executions of a particular program, online invocations of a
defined function, or records read or printed by a standard application. Also, bills
based on transaction units show a clear relationship between the service requested
and the payment due, a relationship that, for TSO and IMS, is not apparent from a
list of resources actually consumed. Techniques of specifying storage allocation,
for instance, are not visible to many terminal users, who therefore have trouble
relating their actions to a charge for storage hours. However, charging in terms of
commands used is clear to the terminal user.

Transaction billing enables the users, who see the correlation between what they
do and what they pay, to develop cost-effective operating standards. If transaction
prices incorporate the average cost of resources consumed, the users can evaluate
alternatives and make rational decisions in the framework of their own operations.

Example 4 suggests billing for the use of some TSO commands. To be suitable as
a billing unit, a transaction should involve processing costs that are consistent enough
over a period of time to be meaningfully averaged. The transactional billing data
collected for TSO is the number of each TSO command issued. A TSO command does
not relate to the system resources manager (SRM) definition of a TSO transaction as
described in Initialization and Tuning. The following steps can be used to develop
a method of transaction billing, as described in example 4.

1. Determine the TSO costs to be recovered. To determine the TSO cost, summarize
the total installation cost and then allocate part of it to TSO. You can obtain a
gross allocation ratio from the data in type 30 records by comparing the resource
consumption for TSO with the overall resource consumption.

2. For each type of TSO command, measure the average resource consumption and
the number of times the command is used over a representative time period. You
can obtain this data from type 32 records with the DETAIL option. For further
discrimination, all calculations could be further broken down by specific user-id.

3. Based on the nuniber of commands issued (obtained during step 2) and any other
relevant information, predict the command use by type for a billing period.

4. Set rates for the resources measured in type 32 records, so that the use predicted
in step 3 recovers the TSO costs from step one. That is, the resources used multi-
plied by the rates set for the resources should equal the cost to be recovered.

5. Set prices for each type of TSO command, based on the use of the command as
determined in step 2, at the rates established in step 4. That is, divide the cost
of the resources by the number of times the command was issued to determine
the price for each command type.

6. For the duration of each billing period, count the commands being issued by type
and user-id from the data in the type 32 record. Use the prices determined in step
5 to bill each user-id for the commands used.

7. Repeat step 6 for each billing period until the prices must be recalculated. (De-
ciding how often to recalculate the prices represents a trade off between accuracy
and stability.) If costs have changed, start with step 1, otherwise start with step 2.
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Reporting Reliability

The examples that follow describe a few ways of using SMF to report the
reliability of the system.

Approximate System Availability — SMF produces records at IPL time and when

the operator enters a HALT EOD command preceding the scheduled shutdown of

the system. By examining these records and the last SMF record recorded prior to
shutdown of the system, an installation can establish the following for a given time
period:

e Reporting interval

o Number of IPLs

o System up time and system down time

)

Number of scheduled stoppages and the approximate amount of scheduled down
time

e Number of unscheduled stoppages and the approximate amount of unscheduled
down time

o Reason for system failure

o Operator’s name

In addition, JES2 and JES3 produce the SMF subsystem start (type 43) and sub-
system stop (type 45) records. From these records, an installation can further
analyze the system’s availability by checking the start times, stop times, and
circumstances under which JES2 or JES3 was started (for example, a cold start
versus a warm start).

Abend Code Summary — SMF reports a system or user abend code for each job
and job step that abends. By tracking those codes issued as a result of operational
procedures (such as codes 122 and 222 for operator cancels), an installation can
account for any loss of CPU time due to job reruns. More generally, a summary of
the abend codes by program name or code allows an installation to determine
which programs are abending frequently and which codes are occurring most often.
This might show the need for software error corrections, JCL revisions, or better
operating instructions.

Direct Access VTOC Errors — The SMF record type 19 has a “VTOC indicator”
bit that is set if the system fails while a VTOC is being updated. By checking the
setting of this bit, operations personnel can identify any VTOCs that might have
missing tracks or overlapping data sets.

Tape Error Statistics — The SMF type 21 records provide tape error statistics such
as the number of temporary read and write errors, permanent read and write errors,
noise blocks, erase gaps, and cleaner actions. By sorting and summarizing these
error statistics by tape volume (or tape unit), operations personnel can identify
volumes that might need reconditioning or replacement, or point out tape drives
that might require cleaning or maintenance.
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Analyzing the Configuration

SMF generates records describing changes in the system configuration:

o At IPL for online devices and MSS units (types 0, 8, 19, and 22)

o When a device is added to the configuration (type 9)

o When a device is removed from the configuration (type 11)

o When a CPU, channel path, storage, or MSS device moves online or offline

(type 22)

In addition to these records, operations management can use specific information in
other SMF records to report configuration statistics. The examples that follow
show this use of SMF.

Device and Channel Loading — From SMF records, an installation can obtain the
total problem program EXCP counts by device and by channel over a given
reporting period. (See Chapter 8 for a detailed explanation of EXCP counts and
the SMF record types that record them.) While this summary does not provide a
true picture of the I/O load distribution, it might be helpful in identifying a gross
loading imbalance among various devices or channels.

Concurrent Device Usage — An installation can combine the data in the SMF step
termination records to report the number of devices per device type that problem
programs used during specified intervals. By using this report with the device
activity records (type 74), an installation can identify periods of the day when the
percentage of problem-program device usage was exceptionally high or low.
Further evaluation might also show the cause of concurrent device usage. If, for
example, no more than 12 of the available 16 tape drives are ever in use at the same
time, any of the following situations might be responsible:

e Job classes are conflicting.

@ Too few initiators are started.

Scheduling Jobs

Through the use of SMF data, it is possible to identify specific intervals when the
problem program use of system resources is at an extremely high or low level. By
studying the trends in this SMF data, and the relationships among the trends,
operations management can establish and enforce its job scheduling procedures.
The following examples describe a few potentially useful SMF data-trend analyses
for scheduling jobs.

Concurrent Job Activity — The SMF job initiation and termination records

contain the start and stop times of each batch job, job step, TSO session, and started
task. Using these times, an installation can determine the jobs that are executing
during the same interval. From a scheduling point of view, a low number of
concurrent jobs might indicate the need for establishing more job classes or using
more initiators.
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Job Wait Time in Initiation and SYSIN/SYSOUT Queues — The SMF step
termination records have the following three time stamps: step initiation time,
device allocation start time, and problem program start time. By calculating the
differences in these three times, an installation can identify any abnormally long
job step initiation.

In addition, an installation can use the SMF output writer and job purge records
to track job wait times in both the SYSIN and SYSOUT queues over a given period
of time. If the resulting pattern of wait times shows any significant variances, the
installation might want to further investigate the problem areas and perhaps
alleviate them by rescheduling manpower or changing hardware.

Job Throughput and Turnaround Time — By examining the SMF-recorded job
accounting fields (such as department number, project number, and userid), as
well as the SMF-recorded job initiation time and date fields, an installation can
create a fairly accurate picture of its job throughput and turnaround time. For
instance, one installation might analyze its throughput by calculating the total
number of jobs initiated within each 15 minute interval and categorizing its jobs
into test and production jobs.

Such an installation could also use SMF to determine the time of day when the
largest number of production jobs were going through the system. By then limiting
the number of test jobs during that time, the installation might improve its produc-
tion turnaround time.

Workload Characteristics — SMF provides job and job step information such as:
Job/step name

CPU time

Elapsed (turnaround) time

Address space dispatching priority

JES2/JESS3 job selection priority

JES3 deadline type

Service units

Performance group number

By summarizing this type of SMF information for all jobs and job steps over a given
period of time, an installation can establish its workload characteristics and set
specific standards for each job class and priority. An installation can also use this
information to determine whether its service goals are being met for specific
combinations of job class, priority, performance group, and JES3 deadline type.
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‘Summarizing Direct Access Volume Activity

SMF reports a great deal of information about problem-program use of direct
access volumes. The examples that follow illustrate how operations personnel can
use this SMF information to examine problem-program use of direct access storage.

Allocated But Unused Direct Access Storage — Many times users make allocation
requests for direct access storage that are far in excess of the actual requirement.
This misuse can be a significant drain on the direct access resource pool. In order
to determine the number of tracks that were allocated for sequential data sets but
were not used, an installation can compare the following two fields in the SMF type
15 records:

o The relative track of the last record written (in the DASD extension of the
DCB/DEB section)

e The total number of tracks allocated (in the DASD extension of the UCB
section):

Volume Mounting — SMF writes a type 19 record whenever a volume that is
defined by a DD statement is demounted. By summarizing these records by
volume, an installation can obtain some indication of its direct access volume
mounting activity for problem programs.

In addition, an installation can use the SMF type 25 records to summarize the
JES3 volume mounting for problem programs. (JES3 produces a type 25 record
for each job that main device scheduling (MDS) processes.) These records show
both the number of tape volumes and the number of disk volumes mounted for a
job.

Fragmented Volumes — Periodic analysis of the type 19 records can be useful in
identifying direct access volumes whose unallocated space is fragmented. An
installation can identify the volumes that might need reorganization by examining
the relationship of the following SMF fields:

o The number of unallocated cylinders and tracks
e The number of cylinders and tracks in the largest unallocated extent
e The number of unallocated extents

An installation can further analyze the unallocated space on direct access
volumes by comparing the number of unallocated tracks with the number of
available DSCBs. For example, such a comparison might show that even though a
given volume still has 50 free tracks, its amount of additional space is limited
because there is only one available DSCB.
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Evaluating Data Set Activity

SMF produces several records that contain information on data set activity (such
as types 4, 14,15, 17, 18, and 34) These SMF records can assist an*installation

in answering questions such as:
What is the average data set size for both tape and direct access devices ?
Is the number of multi-volume data sets significantly large ?
What percentage of all data sets is permanent ? What percentage is temporary ?
What percentage of all temporary data sets does VIO control ?
Which data sets do problem programs use most frequently ?
How often do problem programs reuse permenent data sets ?

What is the average blocksize, block count, and EXCP count for each tape
data set ?

e How are problem programs using chained scheduling ?

The following examples show different ways of evaluating problem-program data

set activity from SMF records.

Multiple Extents — By checking the “number of extents” field in the UCB section
of the SMF type 14 and 15 records, an installation can identify direct access data
sets that have exceeded their primary allocation and have used secondary
allocation. Although useful, secondary allocation might affect system performance
as well as fragment the space on direct access volumes. Thus, an installation
detecting a significant amount of secondary allocation activity might want to
consider using VIO.

Data Set Modifications — SMF generates a record each time a user:

e Scratches a non-VSAM data set (type 17)

e Renames a non-VSAM data set (type 18)

Defines an Integrated Catalog Facility (ICF) catalog entry (type 61)

Deletes an Integrated Catalog Facility (ICF) catalog entry (type 65)

Alters or renames an Integrated Catalog Facility catalog entry (type 66)

Defines or alters a VSAM catalog entry (type 63)

Deletes a VSAM catalog entry (type 67)

Renames a VSAM catalog entry (type 68)

By sorting these records by job name or userid, an installation can produce a
report of the data sets that were defined, modified, or deleted by problem
programs during a specified interval. Such a report might be useful in a backup
situation, especially when critical data sets have been unintentionally altered or
destroyed.

Open/Close Activity — SMF writes a type 14 or 15 record whenever a data set is
closed or processed by EOV. An installation can determine how many of these
SMF record types were written for a given data set. The number of type 14 and
15 records can then be used to represent the number of times that the data set
was closed or processed by EOV. (For this kind of report, an installation might
want to exclude any SMF records for programs such as sorts, where it is known
in advance that the open/close activity is significant.)
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Blocking Factors — By examining the “blocksize” and “logical record length”
fields recorded in the SMF type 14 and 15 records, an installation can identify
those data sets that the system is processing with ineffective blocking factors.

For instance, assume a data set having 10,000 records is processed unblocked with
a logical record length of 80 using a 2314 device. An installation discovering such
a data set through SMF might increase its blocksize to 1680 (21 records) to
minimize I/O processing overhead and reduce direct access storage requirements.

Optional Services — Although useful, some optional services might hinder system
performance if not used appropriately. For example, the write validity check
(OPTCD=W) service requires an additional disk rotation to reread the data written
for each output block. Similarly, a data set that over uses the chained scheduling
(OPTCD=C) service might monopolize the available time on a channel. An
installation can use the SMF type 14 and 15 records to ensure that each
application that uses an optional service is authorized or justified in using it.

Profiling System Resource Usage

All SMF records contain general identification fields such as the job name, step
name, programmer name, reader start time, and reader start date. By sorting and
summarizing SMF data according to these types of fields, an installation can create
reports or profiles that show each batch job, job step, and TSO session’s use of
system resources such as:

CPU time
Storage

Paging facilities
1/0 devices

Service units

Programming languages

CPU Time Usage — SMF accumulates the job/step CPU time in two separate fields
of each job/step termination record: execution time under TCBs and execution
time under SRBs. (See Chapter 9 for a list of the different times that are
included and those that are excluded for these CPU-time fields.) An installation
might want to summarize these time fields by program name over a given interval
to compare each program’s SRB time with its total CPU time. This might identify
programs that have excessive interrupt processing.
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In addition to CPU time, SMF reports many different times relating to job, job

step, and TSO session processing. For example, SMF records the following time
statistics:

Job/step/TSO session start and stop times

_ Job/step/TSO session elapsed (turnaround) time

Device allocation start time

Problem program start time

Initiator selection time

TSO logon enqueue time

Reader start and stop times

Converter start and stop times
Execution processor start and stop times
Output processor start and stop times

By examining these SMF-recorded time fields, an installation can profile each job’s

flow through the system. Such a profile might identify jobs that have abnormally
long wait times. These jobs are usually good candidates for further detailed
examination. An installation might also want to use these time fields to determine
which jobs are running on the system at the same time or what the average turn-
around time is for all TSO sessions.

Storage Usage and Paging Activity — The SMF paging activity record (type 71)
contains information about the demands made on the system paging facilities and
the use of real and auxiliary storage. This record is written for specified measure-
ment intervals and includes information such as the number of:

Non-VIO page-ins and page-outs
Non-VIO page reclaims
Swap-ins and swap-outs

Address space swap sequences
VIO page-ins and page-outs

VIO page reclaims

An installation can calculate the system paging rate for each specified interval by

dividing the number of page-ins and page-outs by the interval’s CPU time. By then
plotting several paging rates over a long period of time, an installation can develop a
correlation between its workload and real storage capacity.
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SMF also reports the following information on storage usage and paging activity
for each job step and TSO session:

e Amount of contiguous real storage reserved for a program specifying
ADDRSPC=REAL

e Storage used from the top of the private area (includes the LSQA and the SWA)

e Storage used from the bottom of the private area (includes subpools 0-127,
251, and 252)

Number of non-VIO page-ins and page-outs
Number of swap-ins and swap-outs
Number of address space swap sequences

Number of VIO page-ins and page-outs

An installation can use the SMF field “storage used from the bottom of the
private area”, along with the paging statistics for the address space, to estimate a
job’s use of real storage.

I/0 Activity — Several SMF records contain useful information about a job, job
step, or TSO session’s I/O activity. For example, the step termination records
contain device entries that include the device class, unit type, channel/unit address,
and EXCP count. An installation might want to use these SMF fields to isolate
those job steps whose I/O activity exceeded certain limits, for example:.

e More than a given percentage of the I/O activity was on a certain unit.
e More than a given percentage of the I/O activity was on a certain :hannel path.

e More than a given number of data sets on the same direct access volume each
had a significantly large number of EXCPs.

Service Activity — An installation can use the SMF termination records to report
the number of service units, transaction active time, and performance group
number for each job step and TSO session. By comparing this information with the
information reported in the RMF workload records (type 72), an installation can
calculate the percentage of the total system services that is given to particular
performance groups. Such a comparison might be helpful in determining whether
service is being distributed according to the goals of the installation. (See
Initialization and Tuning for more information on service, transaction active time,
and performance group numbers.)

Programming Language Usage — The SMF type 4, 30, and 34 records contain
the name of the program used (taken from the PGM= parameter on the EXEC
statement). By sorting these records by program name, an installation can
determine to what extent users are compiling in various programming languages,
such as PL/1, COBOL, and FORTRAN.

Similarly, an installation can produce reports for specific job categories or
installation departments by using key program names such as SORTJOBS,
PAYROLL, and STANDRDS. By assigning unique step names (using the ACCT=
parameter on the EXEC statement) and evaluating the SMF step termination
records (which report those names), an installation can also produce reports for
each step in a cataloged procedure.
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Chapter 2: System Requirements and Considerations

To record SMF data, an installation must define how it will use SMF (see the chapter
“Defining the Use of SMF”), add user-written exit routines to the control program,
allocate direct access space for the SMF data sets, and catalog the SMF data sets.
This chapter describes these requirements as well as SMF storage requirements and
performance considerations.

Including User-Written Exit Routines In The Operating System

User-written exit routines are optional — SMF automatically provides dummy
routines for all unused SMF exits. To include user-written exit routines in the
operating system, you can add them to the appropriate distribution libraries before
SYSGEN, or link-edit them into their load modules in SYS1.LPALIB after
SYSGEN. When link-edited after SYSGEN, the modules are not available for

use until the next IPL with the CLPA option.

Figure 2-1 shows the distribution libraries to use to add exit routines prior to
SYSGEN. It also shows the load module assignments to use to add exit routines
after SYSGEN. When adding exit routines after SYSGEN, refer to your SYSGEN
listing for exact load module names, aliases, link-edit control statements, and link-
edit parameters. Specify link-edit parameters according to the characteristics of the
user-written exit routines.

Distribution Library Load Module Assignment
for Adding User- for Adding User-Written Exit
Written Exit Routine Routine to SYS1.LPALIB
Exit Routine | Descriptive Name | before SYSGEN1 after SYSGEN
IEFUJV Job Validation SYS1.A0SB3 IEFUJV
IEFUJI Job Initiation SYS1.A0SB3 IEFUJI
1EFUSI Step Initiation SYS1.AOSB3 IEFUSI
IEFUTL Time Limit SYS1.AOSB3 IEFUTL
IEFUSO SYSOUT Limit SYS1.ALPALIB IEFUSO
IEFU83 SVC Entry SYS1.A0S00 |IEFUS83
SMF Record
IEFU84 Branch Entry SYS1.A0S00 IEFU84
SMF Record
IEFACTRT | Termination SYS1.A0SB3 IEFACTRT
IEFUJP Job Purge SYS1.ALPALIB IEFUJP
IEFU29 SMF Dump SYS1.A0S00 IEFU29

lUser-written exit routines to be added before SYSGEN must be in load module format.

Figure 2-1. Including User-Written Exit Routines in the Operating System
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Figure 2-2 shows sample JCL for adding user-written exit routines to (/ h
SYS1.LPALIB after SYSGEN. Note that when user-written exit routines become NS
part of SYS1.LPALIB they do not become active until the next IPL of the system
that includes the CLPA option.

Note: Refer to your SYSGEN listing for exact load module names, aliases, link-
edit control statements, and link-edit parameters. Specify link-edit parameters
according to the characteristics of the user-written exit routines.

//[LINKEXIT JOB  MSGLEVEL=1

//STEP1 EXEC PGM=IEWL,PARM="ink-edit parameters’
/[SYSPRINT DD SYSOUT=A

//SYSLMOD DD DISP=(OLD,KEEP),DSN=SYS1.LPALIB

//SYSUT1 DD UNIT=SYSDA DISP=(,DELETE),
SPACE<(TRK,(20,5))
/ISYSLIN DD *
(IEFUJV object deck)
ENTRY IEFUIV
NAME IEFUJV(R)
(IEFACTRT object deck)
INCLUDE  SYSLMOD(IEFACTRT)
ENTRY IEFACTRT
NAME IEFACTRT(R)

(IEFUIJI object deck) -
ENTRY IEFUJI N
NAME IEFUJI(R)

(IEFUSI object deck)

ENTRY IEFUSI
NAME IEFUSI(R)
« (IEFUTL object deck)
ENTRY IEFUTL
NAME IEFUTL(R)

(IEFU84 object deck)
ENTRY IEFU84
NAME IEFUS4(R)

(IEFUSO object deck)
ENTRY IEFUSO
NAME IEFUSO(R)

(IEFUS3 object deck)
ENTRY IEFU83
NAME IEFUS3(R)

(IEFUIJP object deck)
ENTRY IEFUJP
NAME IEFUJP(R)

Figure 2-2. Sample JCL for Adding User-Written Exit Routines to SYS1.LPALIB after SYSGEN
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SMF Buffers

Each buffer consists of 4096 byts plus 24 additional bytes of buffer control
information that is not written to the data set. The number of buffers available is
limited only by the amount of virtual storage in the MSF address space below 16
megabytes. At initialization, SMF obtains 10 permanent and 200 temporary buffers.
SMF obtains and releases more buffers as SMF activity increases and decreases in
order to keep real storage use to a minimum.

SMF Data Sets

You can allocate space for up to 36 SMF data sets. These data sets should be

password or RACF protected. The space must be allocated using the
DEFINE access methods services utility or at system generation time using the

DATASET macro instruction.

The primary data set is the data set normally used for SMF recording; the
secondary data sets are used when the primary one is full. The SMF data set sel-
ection algorithms expect the primary data set to be allocated on a high performance
device and the secondary data sets to be allocated where space is available. Primary
and secondary data sets are designated using the DSNAME parameter in
SMFPRMxx, where the first data set specified is the primary and all others are
secondary. Each data set must be a VSAM data set that resides on a single volume
and is cataloged and not extendable; do not specify secondary allocations for
RECORDS, TRACKS, or CYLINDERS.

SMF data sets allocated with the DEFINE utility require the following options:
o Reuse (EUS) indicates that the data set can be cleared by the dump program.

e Control interval size (CISZ) indicates the size of the SMF buffer. (This value
must be 4096).

e Record size (RECSZ) indicates the average and maximum logical record size.
(This value must be 4086,32767).

e Share options (SHR) indicates that sharing occurs with reading and serialization
occurs with writing. (This value must be 2).

o Non-indexed (NIXD) indicates that the entries are entry sequenced.

e Spanned (SPND) indicates that the records can span control intervals.

o Speed (SPEED) indicates that the dataset will not be preformatted by VSAM
while IFASMFDP is preformatting.

For more information on the DEFINE utility see Access Method Services. Several
factors, such as specific system configuration, amount of SMF data to be written,
and report program requirements, will determine which device type is most efficient
for a particular installation.

Note: If DB2 Performance, Serviceability, or Audit Data is sent to SMF, CIS2

(4096) and BUFSP (81920) must be specified for each SMF VSAM Dataset on
MVS/XA.
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Figure 2-3 illustrates the JCL statements needed to use the DEFINE utility to
allocate one SMF data set on a direct access device and catalog it in the system
catalog. This figure assumes that the VSAM data space already exists and that
an IPL with the NOACTIVE SMF parameter was performed. Each SMF data set
must be created according to this example before the first IPL that starts SMF
recording. The second step in this example preformats the data set. If the pre-
formatting is not done during the definition process, SMF initialization preformats
the data set. In either case, SMF preformats the data set with dummy records.

To avoid increasing the time required to IPL the system, it is recommended that the
installation use the SMF dump program, IFASMFDP, to preformat the data sets.
When the SMF dump program dumps the data set at a later time, it does not read
to the physical end of file on a partially full data set. SMF recognizes the first
dummy record and terminates processing.

//ICREATE JOB

//ICREATE EXEC PGM=IDCAMS

/ISYSPRINT DD SYSOUT=A

//SYSIN DD *

DEFINE CLUSTER (NAME (SYS1.MANX)

VOLUME (xxxxxx)
NONINDEXED
CYLINDERS(nn)
REUSE
RECORDSIZE(4086,32767)
SPANNED
SPEED
CONTROLINTERVALSIZE(4096)
SHAREOPTIONS(2))

+ 4+ + +++ + + +

/Q

//IFORMAT EXEC PGM=IFASMFDP

/ISYSPRINT DD SYSOUT=A

/INEWDS DD DSN=SYS1.MANX,DISP=SHR

/ISYSIN DD *
INDD(NEWDS,OPTIONS(CLEAR))

/#

Figure 2-3. Sample DD Statements for Allocating and Cataloging the SMF Data Sets

When an SMF data set is defined at system generation time using the
DATASET macro instruction, space is allocated and the data set is catalogued.
However, the data set is not preformatted. If an Integrated Catalog Facility catalog
is defined via the sysgen process all define space statements must be removed if
also defining SMF.

For more information on using the DATASET macro instruction, see System
Generation Reference.
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Regardless of how the data sets are allocated, the amount of DASD space
required for the SMF data sets depends on the amount of data generated and how
often the data sets are dumped. The amount of data generated depends on the
system work load and the record types selected for writing to the SMF data set.
If SMF data is available from a system similar to your own, you can use the report
produced by the SMF dump program to estimate the amount of data generated.
Otherwise, it may be necessary to select a trial size for the data sets and adjust it
as necessary.

For example, you might start with two SMF data sets, each allocating 25 cylin-
ders of space on a 3330. If the data sets fill up too quickly and data is lost, you
can allocate more space for each data set, or allocate additional data sets. If DASD
space is severely limited in your installation, you might have to dump the data
sets more frequently.
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Dumping The SMF Data Sets

When the current recording data set cannot accomodate any more records, the SMF
writer routine automatically switches recording from the active SMF data set to an
empty SMF data set, and passes control to the SMF dump exit, IEFU29. The
operator is then informed that the data set needs to be dumped. (For information on
the IEFU29 exit, see the chapter “User-Written Exit Routines™.) The operator
should use the SMF dump program, IFASMFDP, to transfer a full SMF data set to
another data set, and to reset the status of the dumped data set to empty so that it
can be used again for recording data. For those installations choosing to read the
SMF data sets directly rather than using the dump program, note that the SMF

data sets are preformatted with dummy records. A dummy record is shorter than
any valid SMF record and is easily identified because it contains the characters
‘SMFEOFMARK’. The SMF dump program terminates processing when it
encounters a dummy record, thereby improving data set processing performance.

Note that programs that access the output of the SMF dump program are required
to specify the correct LRECL value. Failure to specify a large enough LRECL value
might result in an 002 abend. The LRECL value must equal the length of the longest
SMF record being created plus four bytes for the RDW. The LRECL value can be
larger than the BLKSIZE value because the records can be segmented.

The SMF dump program IFASMFDP, allows multiple, VSAM or QSAM data sets
to be dumped to one or more sequential data sets on either tape or direct access
devices. Also, IFASMFDP allows the installation to route different records to
separate files and produce a summary activity report. This report is described later
in “The Summary Activity Report.”

The installation can also specify three 24-bit addressable user exit routines to
be given control during the dump processing. These exit routines allow the user
to examine or modify the record before it is written. When each exit is invoked,
register 1 contains the address of a three-word parameter list (Figure 2-4). The
first word is the address of a three-word user work area. The contents of the user
work area are:

word 1 — register 0 on entry to IFASMFDP
word 2 — register 1 on entry to IFASMFDP

-word 3 — reserved for user. This word is initialized to zero before the first user

exit is invoked.

The contents of the second and third words depends on the user exit being invoked.
The user exits are described in “The SMF Dump Options.”

Reg 1
& Three-word user exit parameter list

user user’
exit exit
\ data data

<> Three-word user exit work area

Reg 0 Reg 1 | user word

Figure 24, IFASMFDP Input Parameter Structure
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The SMF dump program copies the input data sets to the output data sets. During
the copy process, the dump program creates two SMF records and writes them to

“each output data set: a dump header (record type 2) at the beginning of the data

set and a dump trailer (record type 3) at the end of the data set.

The SMF dump program also writes messages, as required, to SYSOUT:

e The operator must not clear a data set that is being filled. If the operator
attempts to clear the active SMF data set, IFASMFDP returns a code of X‘08’
in register 15. The operator can, however, dump the active or alternate data set
without clearing it.

o If IFASMFDP is unable to open either the input or output data sets, it writes
an error message indicating which data set was not successfully opened.

o If all SMF data sets and the SMF buffers become full, SMF will be in a data lost
condition (unable to record) until dumping takes place. When this condition
occurs, the number of lost records is tracked in SMF record type 7 and the
operator receives a message stating that data is being lost.

Switching The SMF Data Sets

To prepare an SMF data set for dumping before it becomes full the operator can .
use the HALT EOD and SWITCH SMF commands. (These operator commands
are fully described in System Commands).

When the operator issues either the HALT EOD or the SWITCH SMF command,
the following actions occur:

o A type 19 record is created for each online direct access device if a type 19
record was specified.

e For a SWITCH SMF command, a type 90 record is created to show the old
and new data set names.

® The SMF buffer is written to the active SMF data set.

o The SMF data sets are switched so that the operator can dump the previously
active data set.

Note: When switching the SMF data sets, an inactive data set cannot become
active unless it is empty. Therefore, the operator should use the DISPLAY SMF
command to verify that there is at least one alternate data set before issuing tlie
HALT or SWITCH command.

Note: In the event that multiple switch SMF commands are issued with no
intervening dump of an SMF data set completing its function, the status of the
SMF function is not completely predictable. Minimal impact would be a data
loss condition. Other potential impacts are: a) neither SMF data set may return
to an available recording state, b) a data set may appear to be recording due to
output of MSGIEE3601, but data may not be getting processed to it, resulting
in a data loss condition and, c) the data set that was switched from last may
become the current data set.
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Performance Considerations

SMF will reduce system throughput by various amounts depending upon factors
such as:

® SMF options selected through the SMFPRMxx parameters. (For a description
of these parameters, see the chapter “Defining the Use of SMF”.)

SMF data set size, device type, and dumping requirements.

Execution time of user-written exit routines.

System configuration, especially the type and degree of multiprogramming.

Processing characteristics, such as the number of jobs (the number of records
generated by SMF depends on the number of jobs), the contention for SMF
resources, and user data set requirements.

e Specific record type chosen to be recorded.

Note that record types can be suppressed, as described under “Defining the
Use of SMF”.
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Defining the Use of the SMF Dump Program

This section describes the SMF dump program, IFASMFDP. Included in this
section are:

o The SMF dump options

o Executing the SMF dump program

o The summary activity report

The SMF Dump Options

The IFASMFDP parameters control the processing of the dump program. The
parameters are:

Parameter

Meaning and Use

INDD(ddname,OPTIONS(data))

Describes the input data set, where ddname is the DDNAME of the data set and data can
be any one of the following:
o DUMP indicates that the input data set is to be read or copied without being reset.
e CLEAR indicates that the input data set is to be reset and preformatted.
The information on the data set is not copied and therefore lost.
® ALL indicates both the DUMP and CLEAR options.

If INDD is not specified the default is:
INDD(DUMPIN,OPTIONS(ALL))

If DUMP or ALL is specified, a summary activity report is written if at least one record
was read or written. For more information, see ‘“Summary Activity Report.”

TYPE .
OUTDD(ddname, {NOTYPE}“'“”

Describes the output data set, where ddname is the DDNAME of the output data set. TYPE
indicates that the record types and subtypes specified in list are to be included in the data set.

NOTYPE indicates that all record types and subtypes except those specified in list are to be
included in the data set. List can be any record type and subtype or combination of records;
the record types and subtypes can be specified individually or as a range. For example,
TYPE(2,4:7,9,30(2,4:6)) indicates that records 2,4, 5, 6, 7,9, and subtypes 2, 4, 5, and 6 of
the type 30 record are to be included in the data set. NOTYPE(30(1,3:5)) indicates that
subtypes 1, 3, 4, and 5 of record type 30 will not be recorded.

If OUTDD is not specified the default is:
OUTDD(DUMPOUT(TYPE(000:255)) in which all types and subtypes are included in the
data set.

If both TYPE and NOTYPE are specified for the same data set, the first valid specification
is used. If a syntax error occurs in the OUTDD option and any INDD option specified ALL
or CLEAR, the job is terminated.

DATE(yyddd,yyddd)

Specifies the start and end date for the period for which records are to be written, where
vy is the last two digits of the year and ddd is the Julian date. The value for ddd can not
exceed 366. If only one date is requested, the start and end dates are the same. If two
dates are specified, only those records written on or between the two dates are written.

If DATE is not specified the default is:
DATE(00000,99366)

START(hhmm)

Specifies that only those records that were recorded after the START time and before
the END time are to be written, where hh is the hours and mm is the minutes, based on a
24-hour clock.
If START is not specified the default is:

START(0000)

END(hhmm)

Specifies that only those records that were recorded after the START time and before the
END time are to be written, where hh is the hours and mm is the minutes, based on a
24-hour clock.
If END is not specified, the default is:

END(2400)
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Parameter

Meaning and Use

SID(ccce)

Specifies that only records written by the operating system with the specified system
identifier can be written to the output data set, where cccc is the system identifier. SID
can be specified for each system the dump program is expected to handle. If SID is not
specified, records pertaining to any operating system are written.

USER1(name)

Specifies the name of a user-written exit that is given control after each record is read and
the counters incremented. The parameter list pointed to by register 1 contains the address
of the three-word user work area in word 1, the address of the SMF record in word 2, and
the address of the INDD ddname in word 3.

The user exit routine must set a return code in register 15 before passing control back to
the dump program. The return codes are as follows:

Code Meaning
00 Indicates that normal processing should continue.
04 Indicates that the record should not be written to the output data set.

Any other return code indicates that a problem was encountered and that the dump program
is not to invoke the exit again.

USER2(name)

Specifies the name of the user-written exit routine that is given control only when the
dump program selects a record to be written. The parameter list pointed to by register 1
contains the address of the three-word user work area in word 1, the address of the SMF
record in word 2, and the address of the OUTDD ddname in word 3. This exit is always
called by the dump program before any records are read.

The return codes are the same as those for USER1.

USER3(name)

Specifies the name of the user-written exit routine that is given control after the output
data set is closed. This routine is invoked for each output data set. The parameter list
pointed to by register 1 contains the address of the three-word user work area in word 1,
the address of the output DCB in word 2, and the address of the OUTDD ddname in word
3.

The user exit routine must set a return code in register 15 before passing control back to the
dump program. The return codes for USER3 are as follows:
0 indicates that normal processing should continue.

Any non-zero return code indicates that a problem was encountered and that the dump
program is not to invoke the exit again.

Notes:

1. If a syntax error occurs in the processing of a parameter, the parameter is
not processed and a message is printed in the SYSPRINT data set. Ifa
parameter is not specified, the default is used. The valid dump parameters
specified or used by default are listed in the SYSPRINT data set on com-
pletion of the dump program.

2. The name field in USER1, USER2, or USER3 specifies the name of a load
module which IFASMFDP LOADs and CALLs at the indicated times. Each

exit should be link edited into an APF-authorized library but the exit should

not be link edited with the AC=1 attribute.

3. If the start time is less than the end time, the records selected for any
particular day are those records produced after the start time and before the
end time. For example, if you specify:

START(0800),END(2000)
SMF selects records during the period indicated by the shaded area:
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[\ A A J
N N

Day 1 Day 2 Day 3

If the start time is greater than the end time, all records produced between
the start time and the end time on the following day are selected. For
example, if you specify:

START(2000),END(0800)

SMF selects records during the time period indicated by the shaded area:

2400 0800 2400 0800 i} 2400 0800 2400
7% 7%/

| 777 777
Day 1 Day 2 Day 3

Note that the records produced between 0800 hours and 2000 hours in any
day are not selected.

4. User records must include a standard record header; the IFASMFDP program
might not dump or flag in error a record that does not have a standard header.

Executing the SMF Dump Program

Figure 2-5 shows sample JCL for executing the SMF dump program (IFASMFDP).
The output is a non-temporary data set on a standard-labeled tape. The operator
should record the volume serial number of the output data set so that other jobs
can reference it. Note that it is not necessary to specify the DCB=keyword. The
dump program assigns the following DCB attributes:

e BLKSIZE=4096

e LRECL=32767

e RECFM=VBS

//IDUMPX  JOB  MSGLEVEL=1
//STEP1 EXEC PGM=IFASMFDP
//IDUMPIN DD  DSN=SYS1.MAN {OA'QZ} DISP=SHR

//DUMPOUT DD DSN=SMFDATA,UNIT=tapeaddr,
" DISP=(NEW,KEEP),LABEL=(,SL),VOL=SER=serial
/ISYSPRINT DD SYSOUT=A

Figure 2-5. Sample JCL for Executing the SMF Dump Program
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Figure 2-6 illustrates a sample job using the IFASMFDP to dump and clear an
SMF data set (INDD1) and to combine its records with those in an old dumped
file (INDD2) to two online data sets.

There can be any number of input (INDD) or output (OUTDD) files in the
dump program. The input files are dumped in reverse order unless concatenated
under one input file. For example, in Figure 2-6, two input files are specified. .
After the dump program is executed, the output file contains the records from
INDD? first, followed by the records from INDD1.

//\FASMFDP JOB accounting information
//ISTEP EXEC PGM=IFASMFDP
//INDD1 DD DSN=SYS1.MANB,DISP=SHR .
//INDD2 DD DSN=SMFDATA,UNIT=TAPE,DISP=SHR,VOL=SER=SMFTAP
//OUTDD1 DD DSN=ALLSMF.TYPEO.TYPE40,DISP=SHR
//OUTDD2 DD DSN=ALLSMF.TYPE10.TYPE255,DISP=SHR
//SYSPRINT DD SYSOUT=A
//SYSIN DD »
INDD(INDD1,0PTIONS(ALL))
INDD(INDD2,0PTIONS(DUMP))
QUTDD(OUTDD1,TYPE(0,2,10,15:40))
OUTDD(OUTDD2,TYPE(10:255))
DATE(82002,82366)
SID(308A)
SID(308B)

/l

Figure 2-6, Sample Job for Dumping SMF Data Sets

After the IFASMFDP job shown in Figure 2-6 executes, the following information
is listed in the SYSPRINT data set.

SMF DUMP PARAMETERS

SID(308A) — SYSIN

SID(308B) — SYSIN

END(2400) — DEFAULT

START(0000) — DEFAULT

DATE(82002,82366) — SYSIN
OUTDD(OUTDD2,TYPE(10:255)) — SYSIN
OUTDD(OUTDD1,TYPE(0,2,10,15:40)) — SYSIN
INDD(INDD2,0PTIONS(DUMP)) — SYSIN
INDD(INDD1,0PTIONS(ALL)) — SYSIN

One method of executing the SMF dump program is to enter jobs that specify
the program into the system, and hold them on the job queue until a dump is
required. Another method is to start a reader to an input stream containing the
JCL for the SMF dump program. Figure 2-7 illustrates two sample procedures
(DUMPX and DUMPY) for dumping the SMF data sets to a standard-labeled tape
(VOL=SER=SMFTAP) by means of the operator START command. In both
procedures, the default tape specified on the PROC statement is 192. Figure 2-7
also illustrates sample JCL for adding these procedures to SYS1.PROCLIB.
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//TUPDATE  JOB MSGLEVEL=1

//UPDATE EXEC PGM=IEBUPDTE,PARM=NEW
/ISYSUT1 DD DSN=SYS1.PROCLIB,DISP=SHR
/ISYSUT?2 DD DSN=SYS1.PROCLIB,DISP=SHR
//ISYSPRINT DD SYSOUT=A

/ISYSIN DD DATA

A ADD NAME=DUMPX,LIST=ALL
//IDUMPX PROC TAPE=192

//SMFDMP  EXEC PGM=IFASMFDP

//DUMPIN DD DSNAME=SYS1.MANX,DISP=SHR
//DUMPOUT DD DSNAME=SMFDATA,UNIT=&TAPE,DISP=(MOD,KEEP),

1/ LABEL=(,SL),VOL=SER=SMFTAP
//SYSPRINT DD SYSOUT=A
A ADD NAME=DUMPY, LIST=ALL

//DUMPY PROC TAPE=192

[/[SMFDMP  EXEC PGM=IFASMFDP

//DUMPIN DD DSNAME=SYS1.MANY ,DISP=SHR

//DUMPOUT DD DSNAME=SMFDATA,UNIT=&TAPE,DISP=(MOD,KEEP),

1 LABEL=(,SL),VOL=SER=SMFTAP
/ISYSPRINT DD SYSOUT=A

./ENDUP

/*

Figure 2-7. Sample Procedures for Dumping the SMF Data Sets

The CLEAR function of IFASMFDP requires APF-authorization. Executing
the dump program as shown in the above JCL examples preserves the APF-
authorization assigned to the program when link-edited by SYSGEN. Invoking
IFASMFDP in any way other than as shown above (for example, invoking
IFASMFDP from another program or invoking it as a TSO command), might
cause it to lose its authorization.

The DUMP function is permitted in an unauthorized environment. If the
CLEAR function is attempted, a message is written indicating that the request was

denied.

For more information on APF-authorization, see System Macros and Facilities.
For more information on executing authorized programs under TSO, see 7SO.

The IFASMFDP dump utility also issues return codes. They are as follows:

‘Code Meaning

00 Indicates that the dump was successful; no errors were encountered.

04 Indicates that the dump was successful; one or more errors were
detected but processing continued.

08 Indicates that the dump was not successful; an error terminated
processing.
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The Summary Activity Report

The dump program creates a summary activity report when the DUMP option was
specified for any of the input data sets and at least one record was read or written.

Figure 2-8 shows an example of the summary activity report the dump program
creates. The meaning of each heading is:

o START DATE-TIME indicates the date and time of the earliest record read,
excluding record types 2 and 3 and those greater than 127.

\ o END DATE-TIME indicates the date and time of the latest record read,
excluding record types 2 and 3, and those greater than 127.

o RECORD TYPE indicates the identifying number of each record type read by
the dump program.

o RECORDS READ indicates the number of input records read for each record
type.

e PERCENT OF TOTAL indicates the number of records read for each type
divided by the total number of records read.

e AVG RECORD LENGTH, MIN RECORD LENGTH, and MAX RECORD
LENGTH indicate, respectively, the average, minimum, and maximum lengths of P
the records read for each record type. '

e RECORDS WRITTEN indicates the number of output records written to the
output data sets for each record type.

o TOTAL indicates the total activity for each column.

e NUMBER OF RECORDS IN ERROR indicates the number of spanned records
(a record that is larger than the 4K SMF buffer size) that were found in error.
This can occur when a physical I/O error occurs on a recording data set, while
a record longer than 4K is being written. RMF record types 74, 76, and 79 or
SMF record type 30 can be longer than 4K.

~
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START DATE-TIME 06/07/82 — 04:17:40

RECORD
TYPE

- 0w o~ wWNO

[A) N NN = -
- -] - O ©

AR
[

40
43

45

170

248
249

TOTAL

RECORDS
READ

13

0]

0
26,399
5,084
11,626

60
368
331

2,483
7,963
3,115
10,394
23

2,604
2,602

107,178
17
4

75
26

360
359
4,308
360
1,083
2,513

7,689

790
108

196,825

SUMMARY ACTIVITY REPORT

AVG.

PERCENT RECORD
OF TOTAL LENGTH

01%

1290 %
2.58%
5.86 %

.03 %
19%
A7 %
1.26 %
4.04 %
1.58 %
5.28 %
01%

1.32%
1.32%

54.45 %
.01%
.00 %

.04 %
01%

18 %
.18%
2.19%
.18 %
.55 %
1.28%

3.91%

40 %
.06 %

100 %

NUMBER OF RECORDS IN ERROR

35.00

265.93
161.92
90.80
24.40
48.00
24.00
68.00
94.75
48.00
236.00
58.00

436.64
130.00

84.36
32.00
28.00

54.53
74.53

500.00
344.00
158.05
795.30
5,662.60
160.00

96.00

86.00
86.00

159.00
0

END DATE-TIME 06/07/85 — 23:29:02

MIN.

RECORD

LENGTH
35

183
130

24
a8
24
68
74
236
58

183
130

74
32
28

52
73

500
136
660
148
160

96

88

24

MAX.

RECORD
LENGTH

35

936
186
94
32
a8
24
68
130
a8
236
58

1,055
130

882
32
28

90
75
500
344
312
916

8,128
160

95
86

8,128

RECORDS
WRITTEN

13

1

1
25,399
5,084
11,526

60

368
331
2,483
7,953
3,115
10,394
23

2,604
2,602

107,178
17
4

75
26

360
359
4,308
360
1,083
2,513

7,689

790
108

196,827

Figure 2-8, Summary Activity Report Example
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Chapter 3: Defining The Use Of SMF

An installation can define how it will use SMF through selecting SMF parameters.
The parameters can be placed in a SYS1 PARMLIB member SMFPRMxx, or the
installation can use the IBM-supplied values in SMFPRMOO or the SMF defaults.
You can specify SMFPRMxx parameters:

e Before the first IPL of a newly generated system by adding SMFPRMxx as
a member of SYS1.PARMLIB.

e At each initialization of SMF by entering the parameters at the console if
PROMPT (LIST or ALL) is specified in the active SMF parmlib member.

e During execution of SMF by using the SET SMF operator command to specify
a new SMFPRMxx member.

e During execution of SMF by using the SETSMF operator command to replace
individual parameters in the SMFPRMxx member.

Part I — SMFPRMxx Parameters

The possible SMFPRMxx parameters are described in Figure 3-1.
Note: 1If you specify the same keyword more than once, SMF uses the first valid

specification read from the parmlib member, or the last one specified in an operator
reply.
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Parameter

Meaning and Use

Value Range

Default Value

ACTIVE
NOACTIVE

Specifies whether or not SMF recording is to be active.

N/A

ACTIVE

DSNAME (data set)

Specifies a list of up to 36 VSAM data sets that are to be
used for SMF recording. Each data set must be named
SYS1.MANR, where n can be any alphameric character.

The first data set specified is the brimary SMF recording
dataset. All other specified datasets are secondary data sets.

See
explanation

DSNAME (SYS1.MANX
SYS1.MANY)

’

LISTDSN
NOLISTDSN

Specifies whether the system is to generate SMF data set
status messages to the operator at IPL or SET SMF time.
The messages contain the following information for each
data set used for recording:

e data set name
e data set status
— active
— alternate
— dump required
e data set size (in number of 4096-byte blocks)
® percentage full

N/A

LISTDSN

(xxxx)
SIb {(xxxx,ser# [ ser#]

j

Specifies the system identifier to be used in all SMF records,
where xxxx can be any four alphameric and/or special
characters.

If you want to use one SMFPRMxx parmlib member for
your entire installation, specify a SID parameter for each
system and use the serial number subparameter on each
SID parameter. SMF selects the SID with the serial
number(s) that match the processor serial number(s) at IPL.
The xxxx value associated with the serial number(s) will be
the system identifier placed in each SMF record.

For example, if SID(SYSA ,006204) and
SID(SYSB,006204,206204) are specified in the same
parmlib member, and processor 006204 was IPLed as a
uniprocessor, SID(SYSA,006204) applies. |f the processor
was IPLed as a multiprocessor, SID(SYSB,006204,206204)
applies.

Notes:

1. The SID parameter cannot be changed by a SET SMF or
a SETSMF command.

2. Note that it is possible for an installation to have more
than one processor (such as a 3081 and a 3083) with
the same serial number. In such cases, use a separate
SMFPRMxx parmlib member for each processor. Other-
wise, SMF will select the system identifier that contains
the first occurrence of the matching serial number, re-
gardless of the value specified for xxxx.

See
explanation

SID (3081)

The SID assigned is the
four-digit processor
model number taken
from the PCCA control
block.

ALL
REC( {PERM} }

Specifies whether information for record type 17 (scratch
data set status) is to be collected for temporary data sets.
PERM specifies that record type 17 is to be written only
for non-temporary data sets.

ALL specifies that record type 17 is to be written for
both temporary and non-temporary data sets.

N/A

REC (PERM)

Figure 3-1. SMFPRMxx Parameters (Part 1 of 4)
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Parameter

Meaning and Use

Value Range

Default Value

MAXDORM (mmss)
NOMAXDORM

Specifies the amount of real time that SMF allows data
to remain in an SMF buffer before it is written to a
recording data set, where mm is real time in minutes and
ss is seconds. NOMAXDORM specifies that the data
remains in the buffer until the buffer is full.

0001-5959

MAXDORM (3000)
30 minutes

STATUS (hhmmss)
NOSTATUS

Specifies the amount of real time between creations of
record type 23 (SMF statistics) where hh is the hours,
mm is the minutes, and ss is the seconds.

000001-
240000

STATUS (010000)
1 hour

JWT (hhmm)

Specifies the maximum amount of time that a job is
allowed to wait continuously, where hh is the amount of
real time in hours and mm is in minutes. When the
specified time limit has expired, the time limit exit,
IEFUTL is entered (if active).

Note: |f TIME=1440 is coded on the JOB or EXEC JCL
statement, IEFUTL is not invoked for that job.

0001-2400

JWT (0010)
10 minutes

PROMPT (option)
NOPROMPT

Specifies whether the selected SMF parameters are to be
displayed on the system console at IPL time. The
operator can be prompted for a reason for the IPL or to
modify the parmlib parameters. The options are as follows:

e |IPLR specifies that the operator is to supply a reason
for the IPL.

® LIST specifies that the operator can modify the SMF
parameters.

e ALL specifies that the operator is prompted for the
IPL reason and can modify the SMF parameters.

NOPROMPT specifies that the parameters are not listed
and the operator is not prompted unless there is a syntax
error in the parmlib member.

NOPROMPT is the default if PROMPT is specified without
an option. PROMPT(ALL) is the default if no keyword is
specified.

N/A

PROMPT (ALL)

SYS (options)

Specifies the global recording options for the entire system.
The options include the record types and subtypes to be
collected, the real time intervals between recording, and the
valid SMF exits. If the same option is specified more than
once, the first valid specification read from the parmlib or
the last one specified in a operator reply, is used. The
options are as follows:

AA,BB(cc)

TYPE AA BB:ZZ

NOTYPE (}AA.DD(cciyy),...{ !
AA,BBlcc, . ..)

TYPE specifies the record types and subtypes to be collected
by SMF where AA, BB, DD, and ZZ are the decimal
notations for each record. cc and yy are the decimal
notations of the subtypes to be collected. A colon is used as
as a delimiter to indicate that all records from BB up to and
including ZZ are to be recorded and all subtypes from cc up
to and including yy for record type DD are to be recorded.

See each
option

0-255 when
no subtypes
are specified

0-127 when
subtypes are
specified

See each option

type(0:255)
(all subtypes)

Figure 3-1. SMFPRMxx Parameters (Part 2 of 4)
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Parameters

Meaning and Use

Value Range

Default Value

SYS (options)
(continued)

NOTYPE specifies that all records and subtypes except those

specified are to be written by SMF, where AA, BB, DD, and
ZZ are the decimal notations for each record. cc and yy are

the decimal notations for each subtype. A colon is used as a

delimiter to indicate that all records from BB up to and

including AA are not recorded and all subytpes from cc up to

and including yy for record DD are not recorded.
Notes:

The subtype selectivity function supports only record types
0-127 which utilize the standard SMF header where the

subtype field is at offset 22 (decimal) and ‘subtypes utilized’

bit (bit position 1) of the system indicator byte at offset 4

(decimal) is set to x’1’. See Chapter 6 Figure 6-2 for a sample

standard header which utilizes subtypes. See each
individual record to check if subtypes are utilized.

Refer to Chapter 3 Part || for a description of Subtype
Selectivity.

including zz are not recorded.

NOINTERVAL
INTERVAL (hhmmss)

NOINTERVAL specifies that no checkpoints are taken.
NOINTERVAL is the default.

INTERVA L specifies the amount of real time between each
checkpoint, where hh is the hours, mm is the minutes, and
ss is the seconds. At each checkpoint, a type 30 record if

specified, is written. For TSO users, a type 32 record can

also be written.

The INTERVAL options allows the user to preserve
accounting data for long-running jobs or TSO sessions.
Because accounting data is recorded for each job or task
each time the interval expires, the data is not completely
lost in the event of a system failure. However, using the
interval option causes some system overhead. For this
reason, caution should be used when specifying this value.
Note that the INTERVAL value must be greater than the
JWT value. If the interval is less than the SWT time,

the IEFUTL exit is not taken.

EXITS (exit name, exit name, .. .)
NOEXITS

EXITS specifies which SMF exits are to be invoked. A
maximum of 15 exits are allowed; if an exit is not specified
then it is not invoked. If this system parameter is not
specified, all SMF system exits are allowed.

NOEXITS specifies that SMF exits are not invoked.

NODETAIL
DETAIL

Specifies the level of data collection. When DETAIL is
specified for TSO, type 32 records contain the total CPU
time under TCBs and SRBs and the total number of
TGETs, TPUTs, EXCPs, and transactions associated with
the command. When DETAIL is specified for STC, type
30 records (subtypes 4 and 5) contain all the EXCP sections
for the step or job.

000001-
240000

N/A

NOINTERVAL

See explanation

NODETAIL

Figure 3-1. SMFPRMxx Parameters (Part 3 of 4)
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( Parameter

Meaning and Use

Value Range

Default Value

SUBPARM (name
(parameters))

Specifies the information to be passed to a specific
subsystem where:

name specifies a one to four character
subsystem name. The first character
must be an alphabetic or national
(#, @, or $), and the remaining characters
can be either alphameric or national.

parameters specifies a 1 to 60 character information
string to be passed to the subsystem
specified in name. SMF does not check
the validity of the information string.
The inner set or parentheses marks the
beginning and the end of the information
string.

N/A

None

SUBSYS (name,options)

Specifies what data is to be collected and recorded for

a specific subsystem, where name specifies a one to

four character subsystem name. The first character must

be alphabetic or national (# @, or $), and the remaining
characters can be either alphameric or national. Through
this publication, the term subsystem means the one to

four character name specified in the SUBSYS parameter

in the SMFPRMxx parmlib member. The options are

the same as the options that can be specified with the

SYS keyword including subtype specification. If a sub-
system option is not specified, the corresponding SYS
option is used. The name is not validity checked. Data can
be recorded for up to eight subsystems in any IPL, including
both those specified at IPL and through subsequent SET
commands. When the limit is reached, no additional sub-
systems can be added. The two SMF-defined subsystems
are STC and TSO. Work started from the operator console
is associated with the STC subsystems. Logged on TSO users
are assigned to the TSO subsystem. Batch jobs are assigned
to the job entry subsystem that presented the work to the
system. The name of the job entry subsystem (for example,
JES2 or JES3) is specified in the SCHEDULR sysgen macro
instruction.

Figure 3-1. SMFPRMxx Parameters (Part 4 of 4)
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Part II — SMF Functions

The following section describes some of the functions that can be controlled by the
SMFPRMxx parameters.

Collecting SMF Statistics

Type 23 records collect SMF statistics. Creation of the type 23 record allows the
installation to track SMF recording activity. The type 23 record is written at the
expiration of the interval specified in the STATUS parameter.

The MAXDORM parameter allows the installation to minimize the amount of
data lost because of system failure. By specifying MAXDORM, the installation
specifies the period of real time that data is permitted to remain in the SMF buffer
before it is written.

Subtype Selectivity

Subtype selectivity for SMF records is an option of the TYPE/NOTYPE option
on the SYS and SUBSYS parameters used for SMF recording. Subtype selectivity
allows more flexibility in post-processing records and helps control the amount
of data stored in SMF datasets.

The subtype selectivity function supports only those records which utilize the
standard SMF record header where the subtype field is at offset 22 (decimal) and
the ‘subtypes utilized” bit (bit position 1), of the system indicator byte at offset 4
(decimal), is set to X‘1>. SMF processes the record for subtype selectivity when
both conditions are met. This support is limited to SMF record types O through
127. User records are not supported. Check individual records to see if subtypes
are used.

The TYPE option of the SYS and SUBSYS parameter provides inner
parentheses to indicate the subtypes to be collected. If sGibtype selection is not
used, the default is all subtypes.

On the SYS or SUBSYS parameter this is a sample of how the TYPE option
should be used to record subtypes 2, 4, 5 and 6 for the type 30 record:

SYS(TYPE(30(2,4:6))) or SUBSYS(STC,TYPE(30(2.4:6)))

The NOTYPE option provides inner parentheses to indicate the subtypes not to
be collected. If subtype selection is used, all subtypes except the ones specified
are collected. On the SYS or SUBSYS parameter this is a sample of how the
NOTYPE option should be used to record subtypes 2, 4, 5 and 6 for the type 30
record:

SYS(NOTYPE(30(1,3))) or SUBSYS(STC,NOTYPE(30(1,3)))
When using the NOTYPE keyword, data is collected for all records except those

specified. In the example above, data is collected for record types O through 30,
subtypes 2, 4, 5, 6 and records 31 through 256.
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Notes:

o If subtype selectivity is specified for a record type for which subtypes are not
supported, the specification of the subtype(s) is ignored and the record type is
recorded. No warning message is issued.

o The specification of a subtype more than once is accepted. No warning
message is issued.

o If an invalid range is specified (i.e. the first value of the range is greater than
the second value) IEE948I is issued. The user must then re-enter the valid range.

Interval Accounting

Record type 30 provides accounting information and consolidates data that is also
found in record types 4, S, 20, 34, 35, and 40. However, using the type 30 record
simplifies accounting by means of installation-written post processing routines.
Record type 30 is written when:

o A TSO session, started task, or batch job starts
e A TSO session, batch step, or batch job ends

o The recording interval expires

A recording interval is specified through the INTERVAL option of the SYS or
SUBSYS keywords. A recording interval makes it possible to checkpoint
accounting data so that if a system failure occurs, not all of the accounting data is
lost. When the recording interval expires, a type 30 record is written that contains
the accounting information for the job. At the end of a step, a final interval record
includes the accounting information for the time between the last interval record
and the end of the step. In addition, SMF produces a type 30 record that contains
the accounting data for the entire step regardless of the number of intervals that
have expired.

If the internal value is changed through the SET SMF or SETSMF command, the
new interval does not take effect until the current interval expires. If interval
recording is not active when a job is started, there is no interval recording for that
job. If interval recording is turned off and then back on by means of a SET
command, interval recording starts at the new rate, at the beginning of the next
step.

In the following example, the installation decided to take a checkpoint of
accounting data for started tasks (such as VTAM) at a one-hour interval. The
SMFPRMxx options specified:

SUBSYS(STC INTERV AL(010000))
The values specified cause a type 30 record to be produced each hour after the

start of each started task step. The record contains the accounting data for the
resources used during the previous hour.

Chapter 3: Part Il — SMF Functions 3-7




AN
TSO Command Accounting L
Record type 32 contains the number of TSO commands issued by a TSO user. The

record is written when a TSO user logs off or when an SMF recording interval

expires.

Type 32 records allow the installation to keep track of individual TSO
commands entered during a TSO session, during recording interval, or in a CLIST.
If no commands are entered during a reporting interval, no record is created.

The installation can specify, through the DETAIL parameter in SMFPRMxx,
that the record is also to include the total CPU time under TCBs and SRBs and the
total number of TPUTs, EXCPs, transactions, and TGETs associated with the
command.

To use the type 32 record and TSO command accounting, you must have installed
TSO Extensions for MVS/XA.

Many TSO commands, such as EDIT, have subcommands. These subcommands
are also counted in the type 32 record. However, these subcommands are not re-
corded as entered at the terminal; they are recorded with a prefix that associates
the subcommand with a command. For example, under EDIT, the INPUT sub-
command is recorded as EDINPUT. The prefixes are described later in this section.

All TSO commands attached directly by the terminal monitor program (TMP)
are counted. However, some TSO products or, possibly, user applications currently \ ,
do not count TSO commands and thus do not support the type 32 record. For S
example, the Interactive Problem Control System (IPCS) does not count TSO
commands. However, TSO subcommands are counted.

TN

The TSO command interface enables a user application to avoid this problem.
The interface requires the user application to take the following steps both before
each TSO command (or subcommand) to be counted begins and after the command
completes:

o Load register 1 with the address of a parameter list containing a four-byte flag
word. The parameter list must start on a word boundary. The high-order bit
of this word is set as follows:

— 1 indicates the start of a command
— O indicate that the command has completed.

Following the four-byte flag word is an eight-byte command (or prefixed-sub-
command) name field. The command must be left-justified and padded with
blanks.

e Load register 15 with X‘19°.
o Issue SVC 109.

The user of this interface must include the name of the command or prefixed-
subcommand in module IEEMB846 before invoking the interface.

The IBM-supplied module IEEMB846, contains a partial list of the TSO com- ( S

mands, prefixed subcommands, and aliases that are counted in the type 32 record.
All other commands are counted in the “***QTHER’ field.
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An installation can use the IBM-supplied IEEMB846 or create its own module
in SYS1.LINKLIB. The SMFTSOCM member of SYS1.SAMPLIB is provided so
that the user can add or delete commands for the installation. The SMFTSOCM
member contains the source code for the IBM-supplied IEEMB846. The format of
IEEMB846 is:

Offset Length Content
0 4 Number of commands in the module
4 4 Reserved
8 8 Command name field
16 8 Command name field

Each command name field is 8 characters long. Therefore, each name must be
left-justified and padded with blanks. The commands can appear in any order.
However, by placing the most frequently used commands near the beginning of the
module and deleting the commands that are not used, an installation can reduce the
average time SMF needs to find the command. For example, after the following
CSECT is link-edited into SYS1.LINKLIB, the ALLOCATE, ALLOC, SEND and
GETINPUT commands are recorded in record type 32. (The GETINPUT command
is a locally-defined command).

IEEMB846  CSECT
DC  F4
Dc Fo
DC  CL8‘ALLOCATE’
DC  CLS‘ALLOCKP’
DC  CL8‘SENDEBBK
DC  CLS‘GETINPUT
END

Note: Both ALLOCATE and ALLOC, its alias, are specified. If ALLOC, or any
other alias, is not explicitly specified in [IEEMB846, each use of the alias is counted
under “***QTHER’ and not under the corresponding command.

When adding subcommand names to [EEMB846, use the following prefixes:

Command Subcommand Prefix
ACCOUNT AC

EDIT ED

OUTPUT -0

OPERATOR oP

TEST T

User-defined U

If the length of the prefix plus the subcommand name exceeds eight characters, the
subcommand name is truncated on the right. For example, the CONTINUE sub-
command of OUTPUT appears in [EEMB846 as OCONTINU.
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The subcommand prefix “U” allows an installation to collect data on user-defined k /b
subcommands as long as they use the TSO Command interface. An installation that
has more than one user-defined command processor can add a one-digit qualifier

(09, A-Z) to the prefix to differentiate between user commands.

Recording Status Changes

Record type 90 describes changes in SMF and system status. The type 90 record
allows the installation to track operator changes (such as the use of the SET or
SETSMF command), and with the PROMPT option, to establish availability and
reliability statistics for the processor.

If PROMPT (IPLR or ALL) is specified, the system issues message IEE956A
when an IPL occurs. This message prompts the operator to reply with the time
when the failure occurred, the name of the operator, and the reason for the IPL.
This information is recorded in a type 90 record. For more information on message
IEE956A, see System Messages.

The installation can set up standard operator replies to the prompt message and
then use a post processing program to summarize the reliability data contained in
the type 90 record. For example, an operator reply of FTIME=00.00.00 might
indicate a scheduled IPL while any other reply indicates a system failure. Also, a
standard set of IPL reasons might be provided to the operator, such as scheduled
production, processor failure, channel failure, JES failure code xxxx, or scheduled
test. 7N

Started Task Accounting

For accounting purposes, the system sees the master address space, system address
spaces, mounts, job entry subsystems, and tasks initiated with a START command
at the operator console as started tasks. The system does accounting for started
tasks much as it does for batch jobs and TSO work. Started task accounting in-
cludes:

e Accumulating CPU time under started task TCBs and SRBs
Counting started task I/O operations
Invoking SMF exits on behalf of started tasks

Creating SMF records for started task activity

The SYS default in SMFPRMxx requests that SMF write all possible records for
what the system sees as started tasks. For started task accounting, SMF writes
record types 4, 5,6, 14, 15, 17, 18, 19, 20, 23, 25, 26, 30,40, 57, 62, 63, 64, 67, and
68.

You can suppress started task accounting records by suppressing the accounting
record types through the SUBSYS option in SMFPRMxx (STC parameter). To sup-
press all SMF records for started task accounting in a JES2 system, specify:

SUBSYS(STC,NOTYPE(4,5,14,15,17,18,19,20,23,30,40,62,63,67,68)) —
To suppress all SMF records for started task accounting in a JES3 system, specify: { /’
SUBSYS(STC,NOTYPE(4,5,6,14,15,17,18,19,20,23,25,26,30,40,57,62,63,67,68))
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In either case, specifying any other record types might cause loss of data other
than accounting data for started tasks. For example, a JES2 installation might run
the Resource Measurement Facility, which the system sees as a started task, to
monitor system activity. To suppress started task accounting records for the
Resource Measurement Facility, the installation might inadvertently specify:

SUBSYS(STC,NOTYPE(4,5,14,15,17,18,19,20,30,40,62,63,67,68,70))

Because this specification includes record type 70, the installation is suppressing,
in addition to started task accounting data on the Resource Measurement Facility, im-
portant data collected by the Resource Measurement Facility itself on CPU activity.

For an initiator, the only data that is meaningful in a type 4, 5, or 30 record
is job or session name, program name, step name, and reader start time and date.
IEFIIC in the program name field identifies an initiator record.

Because CPU time is accumulated for started tasks, wait time limits and job step
time limit abends can occur. To avoid these abends, you can code TIME=1440
on the EXEC statement in the cataloged procedure or set on the system task bit
in the program properties table (PPT). (For more information on the program
properties table, see System Modifications).

Notes:

1. MSTRIJCL has been modified to include TIME=1440,
2. Many IBM-supplied entries in the PPT have the system task bit set on.

Passing Data To a Subsystem

SMF allows an installation to pass up to 60 characters of information (such as
accounting information) to a user-defined subsystem; a user-defined subsystem is
any subsystem other than TSO, STC, JES2, or JES3. You specify the information
to be passed in the SUBPARM parameter of the SMFPRMxx parmlib member, and
it can be changed by an IPL or by the SET or SETSMF operator command.

To use the information, the subsystem issues the SMFSUBP macro during its
initialization to determine if any SUBPARM information is present or if the values
have been changed by a subsequent IPL. (See “Using the SMFSUBP Macro to
Determine Subsystem Parameters” later in this book.)

In response to a SET command, SMF issues a subsystem interface (SSI) call
to all user-defined subsystems that have a SUBPARM option specified. (For
more information on the subsystem interface, see Diagnostic Techniques.) In
response to a SETSMF command, SMF issues a SSI call only to the subsystem
specified in the SETSMF command.

To determine if any values that affect its operation have been changed, each
subsystem, upon receiving the SSI call, must issue the SMFSUBP macro instruc-
tion. If the subsystem determines that the information string passed to it is incor-
rect, it uses the SMFCHSUB macro instruction to change the information. (See
“Using the SMFCHSUB Macro to Change Subsystem Parameters”.)
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Selecting SMF Records Using SMFPRMxx Parameters \ /

SMF records are selected by specifying either the type desired or the types not
desired with the TYPE or NOTYPE option of the SYS or SUBSYS parmlib
parameter.

If any one of record types 14, 15,17, 18, 62, 63, 64, 67, or 68 is specified
with the TYPE option, data is collected for all records. Likewise, if either record
type 19 or 69 is specified with the TYPE option, data is collected for both records.
However, only those records that are selected as a result of TYPE or NOTYPE
-request are written to the SMF data set.

User-written exit routines IEFU83 and IEFU84 (SMF writer) and [IEFACTRT
(termination) can also control which records are to be written to the SMF data set.
After inspecting an SMF record, these routines return a code to the system in-
dicating whether the record is to be written to the SMF data set.

Entering SMFPRMxx in SYS1.PARMLIB

When you have determined which SMF parameters to use, place them in an

SMFPRMxx member of SYS1.PARMLIB. The two alphameric characters,

represented by xx, are appended to SMFPRM to identify your SMFPRMxx member.

If you do not specify an SMFPRMxx member (with system parameters, such as

SMF=01 for member SMFPRMO1, or with an alternate member, such as -

VRN
IEASYSxx), the default member SMFPRMOO is used. The parameters in |
SMFPRMOQO are: e
ACTIVE /*ACTIVE SMF RECORDING*/

DSNAME(SYS1.MANX SYS1 MANY) /*TWO DATA SETS MANX AND MANY*/

PROMPT(ALL) /*PROMPT THE OPERATOR FOR OPTIONS*/

REC(PERM) /*TYPE 17 PERM RECORDS ONLY*/

MAXDORM(3000) /*WRITE AN IDLE BUFFER AFTER 30 MIN*/

STATUS(010000) /*WRITE SMF STATS AFTER 1 HOUR*/

JWT(0010) /*522 AFTER 10 MINUTES*/

SID(3081) /*SYSTEM ID 1S 3081*/

LISTDSN /*LIST DATA SET STATUS AT IPL*/

SYS(TYPE(O 255),EXITS(IEFU83,IEFU84,IEFACTRT,IEFUJV,IEFUSI,IEFUJP,
IEFUSO,IEFUJIIEFUTL,IEFU29),NOINTERVAL,NODETAIL)

/* WRITE ALL RECORDS AS THE SYSTEM DEFAULT, TAKE ALL KNOWN EXITS.
THERE ARE NO DEFAULT INTERVAL RECORDS WRITTEN. ONLY SUMMARY
TYPE 32 RECORDS ARE WRITTEN FOR TSO.*/

SUBSYS(STC,EXITS(IEFU29,IEFU83,IEFU84,IEFUJP,IEFUSO))

/* WRITE ALL RECORDS AS BY SYSTEM DEFAULT, TAKE ONLY FIVE EXITS, NOTE:
IEFU29 EXECUTES IN THE MASTER ASID WHICH 1S A STC ADDRESS SPACE SO
IEFU29 MUST BE ON FORSTC. USE ALLOTHER SYSPARAMETERS AS ADEFAULT*/
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The SMFPRMxx parameters can be entered in any order; however, note the
following coding restrictions:

e Code each series of parameters in logical records no more than 80 bytes long.
e Use columns 1-71; columns 72-80 are ignored.

e Enter each parameter in the format: keyword(value).

e Avoid embedded blanks.

Indicate continuation by placing a comma after the last entry on a record,
followed by a blank before column 72.

e Comments must be bracket by /* and */.

To add the SMFPRMxx parameters as a member of SYS1.PARMLIB, use the
IEBUPDTE utility program. ‘Figure 3-2 illustrates sample JCL for using IEBUPDTE
to enter SMFPRMOL! into SYS1.PARMLIB. To change the default member,
SMFPRMOO, or the installation-defined SMFPRMxx member, replace them with a
new version by again executing IEBUPDTE. For information on the [EBUPDTE
program, see Utilities.

//JENTER JOB MSGLEVEL=1

1" EXEC PGM=|EBUPDTE PARM=NEW

//SYSPRINT DD SYSOUT=A

//sYsuT2 DD DSNAME=SYS1.PARMLIB,DISP=(OLD,KEEP)?
/ISYSIN DD DATA

J ADD LIST=ALL NAME=SMFPRMO01,LEVEL=01,SOURCE=0
(SMFPRMO1 member)

J ENDUP

/Q

170 access SMFPRMOO on the distribution package before SYSGEN, use the
SYS1.APARMLIB data set.

Figure 3-2. Sample JCL for Entering SMFPRMO1 into SYS1.PARMLIB Using IEBUPDTE

If PROMPT(LIST or ALL) was specified, the operator can modify the values in
SMFPRMxx parameter from the console during system initialization or SET SMF
processing. If parameter errors occur, the operator will be prompted for correct
parameters regardless of the value specified for PROMPT.

Using the SET Command

The SET operator command can be used to restart SMF or modify the SMF recording
options dynamically by specifying which SMFPRMxx parmlib member is to be used.
The format of the command is:

SET\
T SMF=xx

where xx is the two-character identifier of the member of SYS1 . PARMLIB that
contains the SMF options.

If SMF terminates, you may use the SET command to restart SMF; it is not
necessary to IPL again. For more information on using the SET command to restart.
SMF, see System Commands.
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The SET command also allows the installation to replace the existing SMF options.
For example, an installation can activate SMF recording after an IPL in which
NOACTIVE is specified by using the SET command and choosing the parmlib member
that contains the ACTIVE option. In addition, the installation can use the SET
command to reactivate SMF recording after an I/O error has terminated recording;
however, the installation should define a new data set or correct the cause of the
I/O error before reactivating SMF recording.

Notes:

1. To avoid installation exit communication problems, the installation should
terminate all address spaces except the master scheduler address space, the system
address spaces (such as PCAUTH, ALLOCAS, and GRS) and the job entry
subsystem before issuing a SET command that changes the EXIT keyword.

2. The SET command cannot be used to change the SID parameter; if a value is
specified, it is ignored.

3. The new values for STATUS or MAXDORM do not take effect until the old
ones, if any, expire.

4. SET SMF, SETSMF, and DISPLAY SMF commands cannot run simultaneously.
One waits for the other to complete before starting.

5. A maximum of eight subsystems are allowed for each IPL. This is a combined
total of those specified at IPL and subsequent SET commands. If the maximum
is reached, no new subsystems may be added. Those subsystems previously
specified can be given different options.

6. Recording data set switching does not take place at SET time unless it is neces-
sary. For example, if the current active data set is not included in the new
options, the first empty-data set in the new data set list becomes the active
recording data set.

7. If recording is not active at SET SMF time, the first non-full data set is used
as the recording data set.

Using the SETSMF Command

In contrast to the SET operator command with the SMF option, which allows
- an installation to specify a different SMFPRMxx parmlib member, the SETSMF
operator command allows an installation to add a SUBPARM parameter or to
replace any previously-specified parameter in the active SMF parmlib member
except the ACTIVE, PROMPT, SID, or EXITS parameters. The SETSMF com-
mand cannot be used with a parmlib member that specified NOPROMPT. The
format is:

{SETSMF
SS

The parameters are:

} parameter (value), . ..

parameter ,
specifies any SMF parmlib parameter except ACTIVE, PROMPT, SID, or EXITS.

value
specifies the new value for the specified parameter.
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Notes:

1. More than one parameter can be changed as long as the length of the command
does not exceed 124 characters.

2. Both the SUBSYS and SUBPARM specifications can be changed on the same
SETSMF command as long as the subsystem name is the same.

3. SET SMF, SETSMF, and DISPLAY SMF commands cannot run simultaneously.
One waits for the other to complete before starting.

4. The new values for STATUS or MAXDORM do not take effect until the old
ones, if any, expire.

Using the DISPLAY Command

The DISPLAY (D) operator command can be used to display the status of the
SMF data sets or the current SMFPRMxx options, to the operator console. The
format is:

B forl{B)] 11

The parameters are explained below:
S

specifies that the status of the SMF data sets is to be displayed.
0

specifies that the current SMFPRMxx options are to be displayed.

,L=cca
specifies the console(cc) and the display area(a) where the action specified
by S or O is to take place.

Note: SET SMF, SETSMF, and DISPLAY SMF commands cannot run simul-
taneously. One waits for the other to complete before starting.
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( Chapter 4: User-Written Exit Routines and Facilities

SMF has exits in the control program that can link to user-written routines for
monitoring jobs or job steps at various points in their processing cycles. These exits
can execute in either 24-bit addressing mode or 31-bit addressing mode. For more
information on 31-bit addressing, see SPL: 31-Bit Addressing. An installation can
use any or all of the SMF exits by including user-written exit routines in the
appropriate distribution libraries before SYSGEN or in SYS1.LPALIB after SYSGEN.
SMF automatically provides dummy routines for all unused exits. (For detailed
information on adding user-written exit routines, see “Including Exit Routines in the
Operating System” in the chapter “System Requirements and Considerations™.)

Chapter 4 is divided into three parts:
o Part I describes user-written exit routines.
e Part II describes testing exit routines.

o Part III describes exit routine facilities.

(- Part I — User-Written Exit Routines

Part I introduces the SMF exits. It briefly describes when each exit is called, the
parameters passed to it, and the return codes required from it.

Exit Routines and Their Characteristics

SMF supplies exits, which can link to user-written exit routines, as follows:

o The job validation exit (IEFUJV) receives control from the converter before
each job control statement (or cataloged procedure) in the input stream is
interpreted. This exit also receives control after all the JCL is converted and
again after all the JCL is interpreted. It is not taken for JCL comment state-
ments. A return code from this exit indicates whether processing of the job
is to be continued.

o The job initiation exit (IEFUJI) receives control from the initiator before a job
on the input queue is selected for initiation. A return code from this exit
indicates whether the job is to be started or canceled.

o The step initiation exit (IEFUSI) receives control from the initiator before each
job step is started (prior to allocation). A return code from this exit indicates
whether the job step is to be started or the job is to be canceled.
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o The time limit exit (IEFUTL) receives control from the timer interruption \q\ J

handler when one of the following time limits expires: the job CPU time limit -

(from the JOB statement); the step CPU time limit (from the EXEC statement

or the default from the job entry subsystem): or the continuous wait time limit for

the job (from the SMFPRMxx JWT parameter). A return code from this exit

indicates whether the job step is to be terminated or processing is to be

continued with a new time limit.

e The SYSOUT limit exit (IEFUSO) receives control from the job entry subsystem
when the number of records written to an output data set exceeds the output limit
for that data set. A return-code from this exit indicates whether the job is to be
terminated or processing is to be continued using a new limit.

o The SMF record exit (IEFU83) receives control from the SVC 83 routine before
each record is written to the SMF data set. A return code from this exit indicates
“ whether the current SMF record is to be suppressed. »

o The termination exit lEFACTRT) receives control from the terminator on the
normal or abnormal termination of each job step and job.. A return code from
this exit indicates whether the job is to be continued (for job steps only) or
terminated, and whether the SMF termination records are to be written to the
SMF data set.

e The job purge exit (IEFUJP) receives control from the job entry subsystem when
a job is ready to be purged from the system (that is, after the job has terminated
and all SYSOUT output that pertains to the job has been written). A return code
from this exit indicates whether the SMF job purge record is to be written to the 7N
SMF data set. .

N

o The SMF dump exit (IEFU29) receives control from the SMF writer when an
SMF data set becomes full. A return code from this exit indicates whether or
not the dump message (IEE362I) is to be issued.

e The SMF record exit (IEFU84) receives control when the SMF writer SVC is
branch entered. A return code from this exit indicates whether the current
SMF record is to be suppressed.

Figure 4-1 summarizes when each SMF exit is called, the modules that call each
user-written exit routine, the information passed to each exit (in addition to the
common exit parameters, described in Figure 16), and the return from each exit to
the control program.
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Figure 4-1. Exit Routine Characteristics

Module: At: Interfaces For User Parameters Passed: Type of Return:
With: Exit:
IEFVHEB | Prescan in SMFEXIT | IEFUJV (entry JCL statement image, type Continue or cancel.
Converter codes 0-8) of JCL statement,
IEFVHF Converter SMFEXIT | IEFUJV (entry converterm parameter
Termination code 16)
IEFVHH Interpreter SMFEXIT | IEFUJV (entry
Termination code 32)
{EFSMFIE [ Job Initiation | SMFEXIT | IEFUJI Programmer name, job Continue or cancel.
priority, job accounting
fields.
IEFSMFIE | Step Initiation | SMFEXIT | IEFUSI Job step name, program Continue or cancel.
name, step accounting
fields.
IEATLEXT | Timer SMFEXIT | IEFUTL None. Continue with new time limit or
Expiration cancel. i
HASPAM12 Out?ut ’Limit SMFEXIT | IEFUSO None. Continue with new limit or cancel.
IATDMEB* Explratlon
IGC0O008C | SVC Call to SMFEXIT | IEFU83 SMF record to be written. Write or do not write record to'
SMF Writer SMF data set.
SMF Buffer
Time
IEEMB830 |Branch entry SMFEXIT IEFU84 SMF record to be written. Write or do not write record to
call to SMF SMF data set.
IEFTB721 |Job SMFEXIT |IEFACTRT Job step name, programmer | Continue or cancel; write or do
Termination name, job CPU time, job not write record to SMF data set.
accounting fields, step CPU
IEFTB721 |Step SMFEXIT IEFACTRT time, step accounting fields,
Termination completion code, SMF
termination record.
HASPMISC!]Job Purge SMFEXIT IEFUJP SMF job purge record, Write or do not write record to
IATOSDR?2 subsystem |D. SMF data set.
|EEMB829 |SMF Dump SMFEXIT IEFU29 SMF data set name. Tell operator to clear or
Time not to clear SMF data set.
1 JES2 only
2 JEs3 only
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Sample Exit Routines in SYS1.ASAMPLIB

Sample assembler language exit routines for some SMF exits are provided in the
member SMFEXITS of SYS1.ASAMPLIB. Figure 4-2 shows sample JCL for
obtaining a listing of these sample routines.

//PRINT Jos MSGLEVEL=1

" EXEC PGM=|EBPTPCH

/ISYSPRINT DD SYSOUT=A

//SYSUT1 DD DSNAME=SYS1.ASAMPLIB,DISP=(OLD,KEEP),
i UNIT=xxxx,VOLUME=SER=xxxxxx}
/ISYSUT2 DD SYSOUT=A

//ISYSIN DD *

PRINT TYPORG=PO MAXNAME=1 MAXFLDS=1
MEMBER NAME=SMFEXITS
RECORD FIELD=(80)

/*

1The volume and unit parameters depend upon your installation’s request.

Figure 4-2. Sample JCL For Obtaining a Listing of Sample Exit Routines

A summary of the sample exit routines in SYS1.ASAMPLIB follows:

e IEFUJV  — Sample routine checks the validity of a continued JOB staiement
and of values supplied for REGION, PRTY, TIME, and accounting
parameters in the JOB statement. The routine uses characters
from the account number to index a table that contains allowable
values for these parameters. If any value is invalid, the sample
IEFUJV routine terminates the job.

e IEFUJI — Sample routine determines how long a job has been on the input
job queue before it is initiated. It then writes this value and the
job priority to the SMF data set as a user record.

e IEFUSI  — No sample provided.

e IEFUTL  — Sample routine terminates a job if either the job CPU time limit or
the job step CPU time limit has been exceeded. If the continuous
wait time limit for the job has been exceeded, the routine extends
the limit twice; on the third entry for exceeding the continuous
wait time limit, it cancels the job. The continuous wait time limit
is not an accumulation of all the time the task spends waiting but
rather a single continuous wait period that exceeds the specified
limit. Each time the routine is entered for exceeding the continuous
wait time limit, it writes a record describing the action taken to
the SMF data set.

e IEFUSO - No sample provided.
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e IEFUS83

e IEFU84

— Sample routine determines whether the record to be written is an

IPL record. If it is, the routine writes to the operator with a reply
request for the record types to be written. If the record is not an
IPL record, the return code depends upon the records currently
requested. '

The sample IEFU83 routine has a special macro definition for
“write to operator with reply” so that output normally directed to
the operator is suppressed and a standard reply is assumed for
testing with the TESTEXIT procedure. Remove this macro
definition if you want the message printed at the console. The
sample routine also has special macro definitions for “write to
operator” and “wait”, which generate no-op instructions.

— No sample provided.

e IEFACTRT- Sample routine changes the-SMF job termination (types 5 and 35)

e IEFUJP

e IEFU29

Writing Exit Routines

and job step termination (types 4 and 34) records (unless the job
step is flushed) to user records, and attempts to write them to the
SMF data set. If the data set is full, the routine writes a message
to the console indicating that SMF records are being lost. At job
termination, the routine writes a record containing the job name,
programmer’s name, and account number to the SYSOUT data set.

— No sample provided.

— No sample provided.

This section describes:

e Exit routine restrictions and facilities, including information on communication
among user-written exit routines; the common parameters passed to all routines;
the SMF macro instructions, which are used to write records to the SMF data
set; and the IFASMFR macro instruction, which is used to symbolically address
fields in the SMF records.

o Exit routines, including a full description of the parameters passed to each
routine-and the required return codes.

Exit Routine Restrictions

This section describes only the restrictions and conditions common to most user-
written exit routines. For those restrictions and conditions that involve only one
or two exit routines, see the specific routine(s) later in this chapter.

Before writing an exit routine, note the following user-written exit routine
restrictions and conditions:

e All user-written exit routines must be reenterable and refreshable
because PLPA pages are stolen and can be paged-in but not paged-out.
Any code changes would be overlaid by subsequent page-in.
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e All user-written exit routines receive control via a BALR instruction. The
routines must save registers when they receive control and restore registers
when they return control to the control program. Register 13 contains the
address of the register save area; register 14 contains the return address; and
register 15 contains the entry point address.

e SMF exit routines can execute unchanged in MVS/XA. If the exit routines
are rewritten to either address data above the 16-megabyte line or to reside
above the 16-megabyte line, and are link edited again, SMF passes control to
the exit routines in the proper addressing and residency mode. You
establish addressing and residency modes at system initialization or
through EXIT parameters on the SETSMF command. Exits that run in
31-bit addressing mode must return control to SMF via a BSM instruction.

e Figure 4-3 shows the storage proctection key in which each user-written exit
routine receives control.

Key Exit Routine
0 1EFUJV (with entry code 32)
1EFUJI
IEFUSI
IEFUTL
IEFU83
IEFU84
" IEFACTRT
IEFU29

1 IEFUJV (with entry codes 0-16)
IEFUSO
IEFUJP

Figure 4-3. Storage Protection Keys

o All user-written exit routines receive control with the system enabled for
interrupts.

e No user-written exit routines except IEFACTRT can write to the system output
message data set.

e Do not allocate installation-defined data sets to SYSOUT.

o User exits must use standard linkage conventions.
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(: " e User-written exit routines entered for foreground jobs cannot access instal-
‘ ' lation-defined data sets. Routines entered for background jobs must write
to installation data sets defined as follows:

— A data set used by the exit routines IEFUJI, IEFUSI, IEFUTL and
IEFACTRT requires a DD statement in the initiator cataloged procedure.

— A data set used by the IEFUJV and IEFUJP exit routines requires a DD
statement in the job entry subsystem cataloged procedure.

— User-written exit routines IEFUSO, IEFU29, IEFU83, and IEFUS4 cannot
write to installation-defined data sets.

— IEFUJV, IEFUIJL, IEFACTRT, and IEFUSI cannot access ISAM data sets.

e All user-written exit routines that issue a WTOR macro instruction should
also specify the LONG=YES parameter in the WAIT macro instruction.

e If you plan to use the TESTEXIT procedure for testing user-written exit
routines, see “TESTEXIT Exit Routine Requirements’ in Part II “Testing Exit
Routines” of this chapter.

e If you plan to use the IBM OS/VS Sort /Merge Program Product, do not
create any records smaller than the minimum length required by the
program. (When using tape work devices, the minimum length this program
can sort is 18 bytes. Otherwise, the minimum is one byte.)

o IEFU84 cannot issue any SVCs.

( Common Exit Parameter Area

When a user-written exit routine receives control, register 1 points to a list of four-
byte addresses. The first entry in this list is common to all exit routines except
IEFU83, IEFU84, and IEFU29. The first entry points to a parameter area that

is 36 bytes long.

Figure 4-4 describes the format of the common exit parameter area. Each job has
its own common exit parameter area. Note that the fields in this parameter area are
filled chronologically; therefore, not all fields are meaningful for all user-written exit
routines.
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Displacement
from Pointer

0
8
12

16
20

28
29

31
32

Field
Size

Data
Format

EBCDIC
binary
packed

EBCDIC
EBCDIC

binary

binary

binary

EBCDIC
binary

Description
Job name
Time, in hundredths of a second, reader recognized the JOB card for this job

Date reader recognized the JOB card for the job, in the form 00OYYDDDF
where F is the sign

System identification (taken from SID parameterl)

User identification. SMF places this data in all subsequent records for this job.
This field is initialized to EBCDIC bianks when each job is read?

Number of the step being processed

Indicator of the SMF options selected by the user

Bit  Meaning When Set

Reserved

Reserved

Reserved

Data set accounting. Record types (see note 3) selected

Volume accounting. Record types 19 or 69 selected

Reserved

Type 17 records will be written for temporary data set (REC(ALL))
If 0, background job. If 1, foreground job )

NOO HEWN-=O

Restart indicator
Bit  Meaning When Set

Automatic restart

Automatic checkpoint/restart
Step continue

Reserved

System restart

5-7 Reserved

HWN-=0O

Job class

User-communication field. This field is intended for communication among user-
written exit routines within a unique job. The field is initialized to zeros by
the job entry subsystem when the control block is first passed to the converter.

1Modifications for the SID parameter are ignored during a system restart IPL for SMF record types 4, 5, 34 and 35.

2These fields are provided for user modification.

3¢ one of record types 14, 15, 17, 18, 62,.63, 64, 67, or 68 is selected, this bit is set on.

Figure 4-4. Common Exit Parameter Area
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C

Exit Routines

IEFUJV — Job Validation Exit

IEFUJYV receives control before the system converts each job control statement (or
cataloged procedure) in the input stream and again after it converts all JCL. This
exit routine also receives control after the system interprets all JCL. The procedure
does not receive control for comment statements for console-started tasks. A user-
written IEFUJV exit routine could do any or all of the following:

Validate any account fields included in the JOB and EXEC statements (except
symbolic parameters) by comparing them to a standard list.

Validate or assign the REGION request.

Validate or assign job TIME and job step TIME parameters.

Control output stream data by using the OUTLIM or SPACE parameters.
Check for authorization to use restricted data sets.

Create user-written records.

Assign the user identification to be included in both the SMF job/step
termination record and the SMF job purge record.

Limit the size of temporary data sets handled by VIO.

e Require checkpoint/restart for jobs requesting a large amount of CPU time.

Enforce installation standards on usage of the ADDRSPC=REAL parameter.

Override certain JES initialization parameters (such as designation of where
SWA blocks are to be obtained) that are passed to converter routines.

Notes:

1.

If a cataloged procedure is used, it is expanded before the IEFUJV exit routine
receives control; the sequence of statements is JOB, EXEC PROC=.. ..,

EXEC PGM=.. . ., followed by the other statements of the procedure. Override
statements immediately precede the statements being overriden. Note, however,
that the resolved values for symbolic parameters are not passed to the IEFUJV
exit routine.

. When modifying a JCL statement, do not include additional JCL statements or

continuation cards. Also, when adding or modifying operand fields, begin the
first operand field in the same place that it was before any additions or
modifications were made.

. Depending upon the processing to be performed, it may be more efficient to

check JOB and EXEC statement accounting fields in the IEFUJI exit routine and
the first IEFUSI exit routine, respectively. The accounting fields are passed as

parameters to IEFUJI and IEFUSI, making a statement scan routine unnecessary.

Either of these exit routines can assign user identification, and the IEFACTRT
exit routine can write messages to the system output message data set.

. To use installation-defined data sets with this exit routine, you must define them

with a DD statement in the job entry subsystem cataloged procedure. When
running JES2, you must also define the data sets with a DD statement in the
initiator cataloged procedure.
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Parameters

5. When running JES2, you can use the job statement accounting field scan exit
(Exit 3), as well as the IEFUJV exit. Exit 3 interprets any variables in the JOB
card accounting field, and sets the appropriate fields in JES2 control blocks
representing these variables. Because the exit receives control before the IEFUJV
exit, do not use the IEFUJV exit to change the following fields of the JOB card:
CLASS, MSGCLASS, NOTIFY, PRTY, PASSWORD and TYPRUN. For more
information about Exit 3, see System Programming Library: JES2 Initialization
and Tuning.

When running JES3, a JES3 user can use JES3 user exits, in addition to the
IEFUJV exit, to write programs to examine and change the results of interpreter
processing and allow the job to proceed or to flush the job from the system. For
more information about the JES3 user exits, see System Programming Library:
JES3 User Modifications and Macros.

6. For jobs canceled by IEFUJV from the converter, only SMF record types 6 and
26 are generated.

7. Conversion might take place on one CPU and interpretation of the same job on
another. Therefore, the IEFUJV exits could receive control on different CPUs
for the same job, and timing comparisons of the job flow would not be valid.

8. If an installation checks job card accounting in the IEFUJV exit for all tasks, the
IEFUJV exit should not be taken, unless modified, for started tasks. Started
tasks do not have any job card accounting and might be cancelled by the user
exit..

At entry to the IEFUJV exit routine, register 1 points to a list of four-byte addresses,
as follows:

1. The address of the common exit parameter area. (See Figure 4-4).

2. The address of an 80-character JCL statement image (in EBCDIC). (JCL
statements are identical to those listed in the SYSOUT data set; control
statements containing only comments and resolved values for symbolic parameters,
however, are not made available to this exit routine.)

3. The address of a one-byte area that indicates the type of JCL statement being
passed to this exit routine. The indicator will be a binary value, as follows:

indicates a null statement.
indicates a JOB statement.
indicates an EXEC statement.

indicates a DD statement.

indicates a PROC statement.

16 indicates all JCL has been converted.

32 indicates a JDT (JCL definition table) defined verb.

64 indicates that JDT defined JCL appears on this statement.

0o H N=O
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4. The address of the JES initialization parameters that are passed to the converter
routine. The address points to the first converter parameter field. The field is
a bit map, one byte in length, defined as follows for bits that are set on:

X‘01’ Programmer name required.
X‘02’ Account number required.
X‘04’ Obtain SWA blocks above the 16M line.

Note: The account number must not be required in the exit for started task
JOB cards because there is no way to put an account number on a started task
JOB card. An accounting number can be required on an EXEC card in
SYS1.PROCLIB.

Return Codes

Before the IEFUJV exit routine returns to the control program, it must place a
return code in register 15, as follows:

0 indicates job processing should be continued.
4 indicates job processing should be canceled.

IEFUIJI — Job Initiation Exit

IEFUIJI receives control when the initiator selects a job on the input queue for
initiation. A user-written IEFUIJI exit routine could validate job accounting
information or write to a user data set. It could also determine how long a job

was on the input job queue before the initiator selected it. If the System Availability
Management (SAM) Function is active and operational, SMF calls the SAM job/step
initialization exit routine, AMSUIJI, before it calls IEFUJI. IEFSMFIE then uses
SMFEXIT to call the SMF job start user exit, IEFUJI.

Notes:

1. If an installation uses major and minor account numbers with several fields, this
exit routine is easier to use than IEFUJV for account number processing because
the accounting fields are placed in a formatted list. Figure 4-5 shows the format
of the JOB statement accounting information that is available to IEFUIJIL.

Offsets
Dec. Hex. Length Format Description
V] 0 1 binary Number of accounting fields.
1 1 variable EBCDIC Accounting fields. Each entry for an accounting

field contains the length of the field (one byte,
binary) followed by the field (EBCDIC). A zero
indicates an omitted field.

Figure 4-5. Format of Accounting Information Passed to IEFUJI and IEFUSI

2. At job step or job termination, use the termination indicators in record types 4,
5, 30, 34 and 35 to determine whether IEFUJI canceled the job.

3. To use installation-defined data sets with this exit routine, you must define them
with a DD statement in the initiator cataloged procedure.
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Parameters

J/V »\1

L
At entry to the IEFUIJI exit routine, register 1 points to a list of four-byte addresses
as follows:

1. The address of the common exit parameter area. (See Figure 4-4.)

2. The address of a 20-byte area containing the programmer’s name (in EBCDIC)
from the JOB statement. This area is aligned left and padded with blanks if
necessary.

3. The address of a one-byte area indicating (in binary) the requested job
selection priority. This field equals the user-assigned priority of 0 to 14
(taken from the PRTY parameter on the JOB statement).

4. The address of an area containing the accounting information from the JOB
statement. (See Figure 4-5.)

Return Codes

Before the IEFUJI exit routine returns control to the control program, it must place
a return code in register 15, as follows:

0. indicates job processing should be continued.
4 indicates job processing should be canceled.

IEFUSI — Step Initiation Exit

IEFUSI receives control before the initiator starts each job step. A user-written
IEFUSI exit routine could: .

e Validate job step accounting information
e Write to a user data set

e For long-running jobs, create a user step-initiation record in the case of
system failure

o Set region size and GETMAIN limit defaults for all applications. For more
information on using IEFUSI to limit the region size, see System Modifications.

Notes:

1. If an installation uses major and minor account numbers with several fields, this
exit routine is easier to use than IEFUJV for account number processing because
the accounting fields are placed in a formatted list. Figure 4-5 shows the format
of the EXEC statement accounting information that is available to IEFUSI.

2. At jab or job step termination, use the termination indicators in record types 4,
5,30, 34 and 35 to determine whether IEFUSI canceled the job.

3. To use installation-defined data sets with this exit routine, you must define them
with a DD statement in the initiator cataloged procedure.

4. If region requested by a job is greater than 16 megabytes, 32 megabytes will be the
minimum region established.by VSM. IEFUSI can override (increase or decrease) the
32 Mb value set by VSM for extended limit and extended region size.
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Parameters

At entry to the IEFUSI exit routine, register 1 points to a list of four-byte addresses,
as follows:

1.
2.

5.
6.

Return Codes

The address of the common exit parameter area. (See Figure 44).

The address of an eight-byte area containing the job step name (in EBCDIC)
from the EXEC statement. This area is aligned left and padded with blanks if
necessary.

. The address of an eight-byte area containing the program name (in EBCDIC)

from the EXEC statement. This area is aligned left and padded with blanks if
necessary. If you use a refer back, the area contains “pgm=*.DD”.

. The address of an area containing the accounting information from the EXEC

statement. (See Figure 4-5.)
The address of a six-word area containing region limit values. (See Figure 4-6.)

The address of a word containing a flag indicating a V=R job. (See Figure 4-6.)

Before the IEFUSI exit routine returns control to the control program, it must
place a return code in register 15, as follows:

0

indicates job processing should be continued.

4 indicates job processing should be canceled.

-
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Register 1
. 0 1

T Common SMF exit parameter area Flag word (initialized to 0)
T Job step name (from EXEC 4 Region size requested

statement) 8

GETMAIN limit value below 16

T Program name (from EXEC megabytes2

statement) 12 2

1 Step accounting information

Region size below 16 megabytes

18  GETMAIN limit value above 16

f VSM parameter list megabytes2

f SRM information fullword 1

20 2
Region size above 16 megabytes

Fleserved3

1

The VSM flag word contains:

Bit
0

3-31

Meaning

on = |EFUSI has set region limit values.

NOTE: If GETMAIN limits are not set by the exit, but a check for

contiguous free space by VSM should be performed, Bit 0 of the VSM

flag word must be set.

on = VSM is not to check for the availability of the requested amount
of contiguous free space below 16 megabytes.

off = VSM is to check for the availability of the requested amount of
contiguous free space below 16 megabytes.

NOTE: VSM tests this bit only when the REGION value is less than

16 megabytes.

on = VSM is to check for the availability of the requested amount of
contiguous free space above 16 megabytes.

off = VSM is not to check for the availability of the requested amount
of contiguous free space above 16 megabytes.

NOTE: VSM tests this bit only when the REGION value is greater than

16 megabytes.

Reserved

NOTE: Because of compatability considerations for previous MVS/XA

releases, the settings for bits 1 and 2 have opposite meanings. In pre-

vious releases, VSM made no checks for free space above sixteen mega-

bytes. Now, if the amount of contiguous free space requested is critical

for the step to be executed, bit 2 must be turned on.

2 On every entry to IEFUSI, the last four words in the VSM parameter list are set to

X‘FFFFFFFF’,

3The SRM flag word is received

Figure 4-6. IEFUSI Input Parameter Structure
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( IEFUTL — Time Limit Exit

IEFUTL receives control from the timer second level interrupt handler when one of
the following time limits expires:

The job CPU time limit (from the JOB statement).

The step CPU time limit (from the EXEC statement or the default from the job
entry subsystem).

The continuous wait time limit for the job (from the SMFPRMxx JWT parameter).

A user-written IEFUTL exit routine could do any of the following:

Cancel a job.

Inform the operator that a job has exceeded its continuous-wait-time limit.
Extend CPU time limits for selected jobs.

Extend wait time limit within a job.

Keep a record of time limit expirations.

Vary the handling of time limit expirations for different types of jobs, such as
teleprocessing, test, or production jobs.

In addition to interval accounting and the expiration of MAXDORM, the exit
can collect information at fixed intervals for long-running jobs to prevent loss of
data in case of system failure. (See Note 1 for more information on testing a
resource’s availability before issuing an SMFWTM or SVC.)

( Notes:

1.

A system interlock occurs anytime IEFUTL enqueues on a resource already
enqueued on by the job step task or any of its subtasks. (More specifically, the
initiator abnormally terminates if IEFUTL enqueues on such a resource because
the asynchronous exit interface routine sets a “‘step must complete” status
before IEFUTL receives control.) The enqueue can be explicit (for example,
issue ENQSVC in exit IEFUTL) or implicit (the enqueue is done by an SVC
that was issued by IEFUTL). An interlock also occurs if IEFUTL issues a TGET
or a TPUT when the session manager is active during a TSO session.

In any case, you can try to minimize the possibility of an interlock by first
determining the resources used before the SVC or TSO macros were issued. Issue
an ENQ macro specifying (1) the major and minor resource names in the
QNAME and RNAME parameters, and (2) the RET=TEST parameter, as follows:

ENQ(QNAME,RNAME,E 3(SYSTEM),RET=TEST MF=(E,CNTLADDR)
Because SMF exits must be reentrant, be sure to use the execute form of the
macro.

For more information on the ENQ macro instruction, see System Macros and
Facilities.
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Parameters

A user-written IEFUTL exit routine should control the number of extensions
for a given step to prevent looping. It can record the expiration in the SMF
data set or write a message to the console, however, in doing so, a system
interlock could occur. (See Note 1.) To record the expiration in installation-
defined data sets, you must define the data sets with a DD statement in the
initiator cataloged procedure.

CPU time is collected in two categories: execution under TCBs and execution
under SRBs. The limiting function and the IEFUTL exit interfaces apply
only to TCB time.

If a job time limit is not specified on the JOB statement, the time limit for each
job step is the value specified for the TIME= parameter on the EXEC statement,
or the default value from the job entry subsystem.

If a job time limit is specified on the JOB statement, the time limit for each job
step is the remaining job time or the job step time limit (from the TIME=
parameter or the job entry subsystem default), whichever is smaller.

You can extend execution and wait time only within a step. Each extension resets
the limit for the entire step to the extension value. If the step does not use all of

the extended execution time, the time is not carried over for the next step.

The wait time limit extension value replaces the previous wait time limit for
the step.
is 220

The smallest time extension granted microseconds or 1.048576 seconds.

The CPU time-used field is checked each time a task status is saved, to determine
if the specified time limit has been exceeded.

At entry to the IEFUTL exit routine, register 1 points to the four-byte address of
the common exit parameter area. (See Figure 44.) Register O will have a binary

value, as follows:

0
4
8

Return Codes

indicates the job CPU time limit expired.
indicates the step CPU time limit expired.

indicates the continuous wait time limit for the job expired.

Before the IEFUTL exit routines returns control to the control program, it must
place a return code in register 15, as follows:

0
4
8

indicates job processing is to be canceled.
indicates job processing is to be continued with a time extension in timer units.

indicates job processing is to be continued with a time extension in seconds.

You must place the time extension in register 1; you can determine the number

of timer units by the algorithm:

1 second = 38400 timer units.
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- IEFUSO — SYSOUT Limit Exit

IEFUSO receives control from the job entry subsystem when the number of records
written to an output data set exceeds the output limit for that data set. If thc output
limit is exceeded and an IEFUSO exit routine is not supplied, the job entry subsystem
cancels the job. To specify the output limit, use the OUTLIM parameter on the DD
statement defining the output data set. Note that the OUTLIM parameter limits output
only to spooled data sets. This parameter is described in JCL.

A user-written IEFUSO exit routine could:
o Cancel a job that exceeds its output limit.

e Inform the operator when a job exceeds its output limit and let the job continue
processing.

e Extend output limits for selected jobs.

o Keep a record of jobs that exceed output limits.

Notes:

1. If IEFUSO indicates that the output limit is to be increased (register 15=4) but
you do not increase the limit (register 1=0), the exit routine will receive
control again when the next record is written to the output data set.

2. The IEFUSO exit routine cannot access installation-defined data sets.

‘ ( Parameters
|
At entry to the IEFUSO exit routine, register 1 points to the four-byte address of
the common exit parameter area. (See Figure 4-4.)
Return Codes

Before the IEFUSO exit routine returns control to the control program, it must
place a return code in register 15, as follows:

4 indicates job step processing is to be continued and the output limit is to be
increased by the value placed in register 1.
A value other than 4 indicates job step processing is to be canceled.

IEFU83 — SMF Record Exit

IEFU83 receives control before the SVC 83 routine buffers each record. This exit
routine does not receive control for records whose writing has been suppressed either
because of a system failure or because of options selected at IPL time. A user-written
IEFU83 exit routine could:

e Select or suppress those records to be written to the SMF data set. For example,
an installation with a large TSO account might want to suppress the SMF dynamic
DD records (type 40).

o Check resource usage during a specific interval. For example, select records during
the peak workload period.
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Notes:

1.

Parameters

The IEFUS83 exit routine cannot access installation-defined data sets. Also, it
cannot issue the SMFWTM or SMFEWTM macro instruction to write to the
SMF data set.

The addresses of the user-communication and user-identification fields of the
common exit parameter-area are not passed to the IEFU83 exit routine. (To
obtain these addresses, the exit routine could follow the pointers to the
TCTIMR field via the TCB plus X‘A4’.)

If IEFU83 abnormally terminates, SMF, in most cases, does not terminate.
SMF marks the exit as invalid and issues message IEE9521 to the operator. If
the exit performs a critical function, the operator can issue a SET SMF or
SETSMF command to terminate recording. Otherwise, recording continues,
but SMF does not invoke the exit.

At entry to the IEFU83 exit routine, register 1 points to the four-byte address of
the record descriptor word (RDW) of the SMF record to be written.

Return Codes

Before the IEFU83 exit routine returns control to the control program, it must
place a return code in register 15, as follows:

0
4

indicates the record is to be written to the SMF data set.
indicates the record is not to be written to the SMF data set.

IEFU84 — SMF Record Exit

IEFU84 receives control before the branch entered SMF writer (SMFEWTM
BRANCH=YES) routine buffers each record. The routine may be running
locked or in SRB mode. This exit routine does not receive control for records
whose writing has been suppressed because of options selected at IPL time. A
user-written IEFU84 exit routine could:

Select or suppress those records to be written to the SMF data set. For example,
an installation with a large TSO account might want to suppress SMF records for
all but a few selected TSO users.

Check resource usage during a specific interval. For example, select records
during the peak workload period.

Suppress some of the record type 30 subtypes.
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Notes:
1. The IEFU84 exit routine cannot access installation-defined data sets. Also, it

cannot use the SMFWTM or SMFEWTM macro instruction to write to the SMF
data set.

2. Since IEFU84 may be locked or in SRB mode, the exit routine cannot issue any

SVCs. IEFU83 may be given the alias name IEFU84, if IEFU83 can run locked
or SRB mode. '

3. The addresses of the user-communication and user-identification fields of the
common exit parameter area are not passed to the IEFU84 exit routine. (To
obtain these addresses, the exit routine could follow the pointers to the
TCTJIMR field via the TCB plus X‘A4’.)

4. If IEFU84 abnormally terminates, SMF, in most cases, does not terminate.
SMF marks the exit as invalid and issues message IEE952I to the operator. If
the exit performs a critical function, the operator can issue a SET SMF or
SETSMF command to terminate recording. Otherwise, recording continues, but
SMF does not invoke the exit.

5. IEFU84 is called from the SMF address space rather than the master scheduler
address space at system initialization (IPL) for record types 0, 8, 19, 22, and 90.
Therefore, if IEFU84 references data in the master scheduler private area,
which is no longer available, for record types 0, 8, 19, 22, and 90, you must
modify the exit. Use cross memory instructions (SSAR, MVCP, and MVCS) to

move data between the two address spaces.
Parameters

At entry to the IEFU84 exit routine, register 1 points to the four-byte address of
the record descriptor word (RDW) of the SMF record to be written.

Return Codes

Before the IEFU84 exit routine returns control to the control program, it must
place a return code in register 15, as follows:
0 indicates the record is to be written to the SMF data set.

4 indicates the record is not to be written to the SMF data set.

Chapter 4: Part I — User-Written Routines 4-19



IEFACTRT — Termination Exit \

IEFACTRT receives control from the terminator when each job or job step
normally or abnormally terminates. If the System Availability Management (SAM)
Function is active and operational, SMF calls the SAM job/step termination exit
routine, AMSACT, before it calls IEFACTRT. A user-written IEFACTRT exit
routine could perform various functions that are unique to an installation’s
requirements. For example, the routine could:

e Write selected job/step records to an installation-defined data set for further
analysis. ~

o Include additional information in the SMF job/step termination records.

o Write messages to SYSOUT to provide additional information about the job/step.
For example, if the operator canceled the job, issue a WTOR to learn why the
job was canceled, and then write the reason as a message to SYSOUT.

o Write an estimated job/step cost to SYSOUT.

e Update tables that describe the amount of resources allowed to certain users.
For example, keep a total of the CPU time used by specific users and flag their
account numbers if they exceed their allowed time limit.

Notes:

1. IEFACTRT is the only exit routine than can write to the system output message
data set, and only by passing a message to module IEFYS. If a user-written
IEFACTRT exit routine writes messages for system output, the contents of
register 12 must be the same as when the routine received control, and register 13 P
must contain the address of an 18-word work area. Figure 4-7 shows the procedure
to use when writing system output messages from IEFACTRT. Note that the R
maximum number of characters printed on one line is 132.

MvVvC 36(4,12) MSGADDR MOVE MESSAGE ADDRESS AND

MvC 42(2,12) MSGLEN LENGTH TO SYSTEM TABLE
L REG15,VIEFYS BRANCH AND LINK TO MESSAGE
BALR REG14,REG15 ROUTINE

MSGADDR DC A(MSG)

MSG DC C’message text’

MSGLEN DC H'xx! MESSAGE LENGTH?

VIEFYS DC V(IEFYS)

1The message will be truncated to 132 characters if necessary.

Figure 4-7. Writing System Output Messages from IEFACTRT

2. IEFACTRT can direct output to the console or to the system output device. It
can also write to the SMF data set or to an installation-defined data set. To use
installation-defined data sets with this exit routine, you must define them with
a DD statement in the initiator cataloged procedure.

3. At job step or job termination, use the termination indicators in record types 4,
5, and 30, to determine whether IEFACTRT canceled the job.

4. If the type 30 record exceeds 32,756 bytes and is split additional type 30
records are produced, and IEFACTRT is also entered for each of these records.
See ‘Notes’ under the description of record 30 for more information concerning
maximum length.
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Parameters

At entry to the IEFACTRT exit routine, register 1 points to a list of four-byte
addresses, as follows:

1. The address of the common exit parameter area. (See Figure 4-4.)

10.

Return Codes

. The address of an eight-byte area containing the job step name (in EBCDIC).

This area is aligned left and padded with blanks if necessary. At job termination,
the address is zero.

. The address of a 20-byte area containing the programmer’s name (in EBCDIC).

This area is aligned left and padded with blanks if necessary.

. The address of a four-byte area whose first three bytes contain the job CPU time

under TCBs, in hundredths of a second (in binary), and whose last byte contains
the number of accounting fields in the JOB statement (in binary).

. The address of an area that contains accounting information from the JOB

statement. This area has the format described earlier in Figure 4-5, excluding the
first field shown (the number of accounting fields).

. The address of a four-byte area whose first three bytes contain the step CPU time

under TCBs, in hundredths of a second (in binary), and whose last byte contains
the number of accounting fields in the EXEC statement (in binary). At job
termination, the address is zero.

. The address of an area that contains accounting information from the EXEC

statement. This area has the format described earlier in Figure 4-5, excluding the
first field shown (the number of accounting fields). At job termination, the
address is zero.

. The address of a two-byte area. The first byte is an indicator: if bit 7 isset to 1

when the exit routine is entered, the job has been canceled; if the exit routine
sets bit 7 to 1, the job will be canceled. The second byte contains the number of
the job step currently being processed. At job termination, the second byte
contains the number of steps in the job.

. The address of a two-byte area containing the termination status (condition or

completion code) of the job or job step.

The address of an area containing a four-byte record descriptor word (RDW)
immediately followed by the job step termination record (type 4 or 34) or the
job termination record (type 5 or 35) or the common address space work
record (type 30), or the TSO command counting record (type 32) to be
written to the SMF data set.

At entry to the IEFACTRT exit routine, register O contains a binary code

indicating the reason for entry, as follows:

12 indicates job step termination.

16 indicates job termination.

20 indicates job or step termination. The tenth parameter is the address of the

RDW for a type 30 record. The subtype field in the record determines if it
is a job or step termination record.

24  indicates that the tenth parameter is the address of the RDW for a type 32

record.
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Return Codes

Before the IEFACTRT exit routine returns control to the control program, it must
place return codes in registers 1 and 15, as follows: "

o Inregister 1:

4 indicates the termination record is not to be written to the
SMF data set.

A value other than 4 indicates the termination record is to be written to the
SMF data set.

o In register 15:
4 indicates the remaining job steps are to be canceled.

A value other than 4 indicates job processing is to be continued.

IEFUJP — Job Purge Exit

IEFUIJP receives control when a job entry subsystem is ready to purge a job from
the system, that is, after a job has terminated and the system has written all the
SYSOUT output that pertains to the job. A user-written IEFUJP exit routine
could use the SMF job purge record (type 26) to summarize a job’s activities in
the system.

Note: To use installation-defined data sets with this exit routine, you must define
them with a DD statement in the job entry subsystem cataloged procedure.

Parameters

At entry to the IEFUJP exit routine, register 1 points to a list of four-byte addresses,

as follows:

1. The address of the common exit parameter area. (See Figure 4-4.)

2. The address of an area containing the job purge record (type 26) to be written to
the SMF data set.
Return Codes

Before the IEFUJP exit routine returns control to the control program. it must
place a return code in register 15, as follows:

4 indicates the job purge record is not to be written to the
SMF data set.

A value other than 4  indicates the job purge record is to be written to the SMF
data set.
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IEFU29 — SMF Dump Exit

Parameters

IEEMB829 calls IEFU29 whenever a SMF data set requires dumping. Some
examples are:

o During SMF initialization for alternate data sets that are not empty.
e During SWITCH SMF command processing for a data set that is not yet full.
e During SMF processing when a data set becomes full.

A user-written IEFU29 exit routine can issue a WTO macro instruction re-
questing the operator to start the dump program or can initiate the dump program
by submitting a job request to an internal reader. For more information on sub-
mitting a job request to an internal reader, see System Modifications.

Note: IEFU29 runs in the SMF address space. If an existing exit routine
references data that exists in the private area of the master scheduler address
space, you must modify the exit. Use cross memory instructions (SSAR,
MVCP, and MVCS) to move data between the two address spaces.

At entry to the IEFU29 exit routine, register 1 points to the four-byte address of
the ten character data set name of the SMF data set to be dumped.

Return Codes

Before the IEFU29 exit routine returns control to the control program, it must
place a return code in register 15. A return code of 4 indicates that the dump
message, IEE3621 or IEE362A, is to be suppressed. A value other than 4 indicates
that the dump message, IEE362I or IEE362A, is to be issued.
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Part II — Testing Exit Routines

Part II describes one method of testing user-written exit routines, the TESTEXIT
procedure in SYS1.ASAMPLIB. This procedure contains an assembler language
source program (also named TESTEXIT) which attaches the data generator utility
program (IEBDG) to create sample parameter lists for all user-written exit
routines except IEFU29. (The TESTEXIT procedure creates the parameter list for
the IEFU29 exit routine without using the data generator utility program.) The
source program then calls each user-written exit routine being tested, and passes the
appropriate parameter list to it. Figure 4-8 illustrates the input/output and control
flow of the TESTEXIT source program.

Data

Generator
Control
Statements ( JcL

IEBDG ( TESTEXIT

: A *t

IEFU29

Diagnostic Messages | SYSPRINT

AN
1EFUJV \

NI \! N

SMF Records
N\ M ! N

N AN
) M

AN

Figure 4-8. TESTEXIT Input/Output and Control Flow

Before using the TESTEXIT procedure:

1. Fulfill the following user-written exit routine testing requirements:

e Specify a user subpool (0-127) in all GETMAIN macro instructions included
in the routines.
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o Provide a special SMFWTM macro instruction in all routines that use the macro.

e Place the routines in a partitioned data set.
2. Obtain the TESTEXIT procedure from SYS1.ASAMPLIB.

3. Modify the procedure to meet the installation’s testing requirements.

TESTEXIT Exit Routine Requirements

Before using the TESTEXIT procedure, fulfill the following exit routine

requirements:

o Specify a user subpool (0-127) in all GETMAIN macro instructions included in
your routines. When testing is completed, specify one of the subpools shown in
Figure 4-14 for the area used to communicate between exit routines (see Part III,

“Obtaining Additional Work Areas”).

o Provide a special SMFWTM macro instruction in all exit routines that use the
macro. The special macro definition writes to the TESTEXIT data set defined by
the DD statement named MANX. (With the normal SMFWTM macro instruction,
the data is written to the active SMF data set.) Using this macro definition, then,
data is processed without accessing the system data on the active SMF data set.
When testing is completed, remove the macro definition. Figure 4-9 shows the
SMFWTM macro instruction that is required for using the TEXTEXIT procedure.

&NAME

.E1

.BAL

&NAME
.LIST

.REGA
&NAME

LODIT
&NAME

MACRO
SMFWTM
AIF
AlF
AlF
AGO
MNOTE
MEXIT
ANOP
CNOP
BAL
DC

L
BALR
MEXIT
ANOP
LR
CNOP
BAL
AGO
ANOP
LA
CNOP
BAL
AGO
MEND

&MSGAD

(‘&MSGAD’'EQ ") . E1

(‘&MSGAD’ EQ ' (1)) . BAL
(‘&MSGAD’ (1,1) EQ ‘(") . REGA
.LODIT

‘*** NO OPERAND SPECIFIED ***

0,4

15,*+8 :
V(TSMFWTM)
15,0(15)
14,15

1,&MSGAD(1)
04

15,*+8

.LIST

1,&MSGAD
04

15,"+8
.LIST

Figure 4-9. SMFWTM Macro Definitions Required for Using TESTEXIT

® Place the exit routines in a partitioned data set named EXITLIB. Figure 4-10
shows sample JCL for entering the routines into EXITLIB.
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//UPDTE JOB  MSGLEVEL=1

i EXEC PGM=IEBUPDTE PARM=NEW
//SYSUT2 DD DSNAME=EXITLIB,VOLUME=SER=231400,
i UNIT=3350,SPACE=(TRK,(10,3,1)),DISP=(,KEEP),
i DCB=(LRECL=80,8LKSIZE=400,RECFM=FB)
//ISYSPRINT DD  SYSOUT=A

/ISYSIN DD DATA

./ ADD NAME=IEFUJV

(IEFUJV object deck)

./ ADD NAME=IEFUJI

(IEFUJI object deck)

./ ADD NAME=IEFUSI

(IEFUSI object deck)

./ ADD NAME=IEFUTL

(IEFUTL object deck)

./ .ADD NAME=IEFUSO

(IEFUSO object deck)

./ ADD NAME=IEFU83

(IEFU83 object deck)

./ ADD NAME=IEFACTRT

(IEFACTRT object deck)

./ ADD NAME=IEFUJP

(IEFUJP object deck)

./ ADD NAME=IEFU29

(IEFU29 object deck)

./ ADD NAME=IEFU84

(IEFU84 object deck)

./ ENDUP

/'

Figure 4-10. Sample JCL for Entering User-Written Exit Routines into EXITLIB

Obtaining TESTEXIT from SYS1.ASAMPLIB

Figure 4-11 shows sample JCL for obtaining a punched deck of TESTEXIT from

SYS1.ASAMPLIB.

//PUNCH Jos MSGLEVEL=1

i EXEC PGM=1EBPTPCH

/ISYSPRINT DD SYSOUT=A

/ISYSUT1 DD DSNAME=SYS1.ASAMPLIB,DISP=(OLD,KEEP),
I UNIT=xxxx,VOLUME=SER=xxxxxx!

/ISYSUT?2 DD UNIT=2540-2

/ISYSIN DD .

PUNCH TYPORG=PO MAXNAME=1MAXFLDS=1

MEMBER NAME=TESTEXIT
RECORD  FIELD=(80)
’I

1The volume and unit parameters depend on your installation’s request.

Figure 4-11. Sample JCL for Obtaining a Punched Deck of TESTEXIT
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Modifying the TESTEXIT Procedure

Figure 4-12 shows sample JCL for executing the TESTEXIT procedure.

[[TESTEXIT Jos MSGLEVEL=1

/[TEST EXEC ASMFCL

/IASM.SYSIN DD .

(TESTEXIT Source Module)

/Q

//LKED.SYSLMOD DD DSNAME=TESTLIB,VOLUME=SER=335000,
1 UNIT=3350,SPACE=(TRK,(5,2,1)),

I DISP=(NEW,KEEP)

/ILKED.EXITS DD DSNAME=EXITLIB,VOLUME=SER=335000,
/! UNIT=3350,DISP=0LD

/ILKED.SYSIN DD *

INCLUDE EXITS(IEFUJV,EFUJI,IEFUSI IEFUTL,IEFUSO,
IEFUB3,IEFACTRT,IEFUJP,IEFU29,IEFU84)

ENTRY TESTEXIT

NAME TESTEXIT

,&

//IDATAGEN JoB MSGLEVEL=1

I EXEC PGM=IEBGENER

1/sYSUT2 DD DSNAME=DGINPUT,UNIT=3350,DISP=(,KEEP),.
/! VOLUME=SER=335000,SPACE=(TRK,(10,5,1)),

/l DCB=(LRECL=80,BLKSIZE=400,RECFM=FB)
//SYSPRINT DD SYSOUT=A

//SYSIN DD * DLM=XX

GENERATE MAXNAME=9,MAXGPS=0
MEMBER NAME=UJV

RECORD  IDENT=(6,'ENDUJV’,1)
MEMBER NAME=UJI

RECORD IDENT=(6,"ENDUJI’,1)
MEMBER NAME=USI

RECORD IDENT=(6,'ENDUSI’,1}
MEMBER NAME=UTL

RECORD IDENT=(6,'ENDUTL',1)
MEMBER NAME=US83

RECORD  IDENT=(6,"ENDU83",1)
MEMBER  NAME=ACT

RECORD IDENT=(6,'ENDACT',1)
MEMBER NAME=USO

RECORD IDENT=(6,'/ENDUSO’,1)
MEMBER NAME=UJP

RECORD IDENT=(6,'ENDUJP’,1)
MEMBER NAME=U84

RECORD IDENT=(6,'ENDU84",1)
XX

//SYSUT1 DD DATA,.DLM=YY

DSD OUTPUT=(OUTUJV)

(IEBDG Control Statements for IEFUJV)
ENDUJV END

DSD OUTPUT=(OUTUJI)

(IEBDG Control Statements for IEFUJI)
ENDUJI END

DSD OUTPUT=(OUTUSI)

(IEBDG Control Statements for IEFUSI)

" Figure 4-12. Sample JCL for Executing TESTEXIT (Part 1 of 3)
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( ENDUSI END
: DSD OUTPUT=(OUTUTL)
(IEBDG Control Statements for IEFUTL)
ENDUTL END
DSD OUTPUT=(0OUTUS83)
(IEBDG Control Statements for IEFU83)
ENDUS83 END
DSD OUTPUT=(OUTACT)
(IEBDG Control Statements for IEFACTRT)
ENDACT END
DSD OUTPUT=(OUTUSO)
(IEBDG Control Statements for IEFUSO)
ENDUSO END
DSD OUTPUT=(OUTUJP)
(IEBDG Control Statements for |IEFUJP)
ENDUJP END
DSD OUTPUT=(OUTUS84)
(IEBDG Control Statements for IEFU84)

ENDUS84 END
YY
/ITESTING Jos MSGLEVEL=1
/1J08LIB DD DSNAME=TESTLIB,VOLUME=SER=335000,
1l UNIT=3350,DISP=(OLD,KEEP)
" EXEC PGM=TESTEXIT,
/I PARM="UJV=25,UJ1=8,USI=8,USO=5,UTL=5,U83=12,ACT=2,UJP=2,U29=2,U84=12'
1INUJV DD DSNAME=DGINPUT(UJV),DCB=(LRECL=80,
1 BLKSIZE=400,RECFM=FB),DISP=(OLD,PASS),
1/ UNIT=3350,VOLUME=SER=335000
1/INUJI DD DSNAME=DGINPUT(UJI),DCB=(LRECL=80,
1 BLKSIZE=400,RECFM=FB),DISP=(OLD PASS),
. /! UNIT=3350,VOLUME=SER=335000
//INUSI DD DSNAME=DGINPUT(USI),DCB=(LRECL=80,
1 BLKSIZE=400,RECFM=FB),DISP=(OLD,PASS),
/! UNIT=3350,VOLUME=SER=335000
//INUSO DD DSNAME=DGINPUT(USO),DCB=(LRECL=80,
/! BLKSIZE=400,RECFM=FB),DISP=(OLD,PASS),
1l UNIT=3350,VOLUME=SER=335000
/I\INUTL DD DSNAME=DGINPUT(UTL),DCB=(LRECL=80,
1 BLKSIZE=400,RECFM=FB),DISP=(OLD,PASS),
1/ UNIT=3350,VOLUME=SER=335000
//INUB3 DD DSNAME=DGINPUT(U83),DCB=(LRECL=80,
1 BLKSIZE=400,RECFM=FB),DISP=(OLD,PASS),
1l UNIT=3350,VOLUME=SER=335000
I/\INACT DD DSNAME=DGINPUT(ACT),DCB=(LRECL=80,
i BLKSIZE=400,RECFM=FB),DISP=(OLD,PASS),
/! UNIT=3350,VOLUME=SER=335000
/IINUJP DD DSNAME=DGINPUT(UJP),DCB=(LRECL=80,
1 BLKSIZE=400,RECFM=FB),DISP=(OLD,PASS),
1! UNIT=3350,VOLUME=SER=335000
/INNU84 DD DSNAME=DGINPUT(U84),DCB=(LRECL=80,
l BLKSIZE=400,RECFM=FB),DISP=(OLD,PASS),
i UNIT=3350,VOLUME=SER=335000

Figure 4-12. Sample JCL for Executing TESTEXIT (Part 2 of 3)
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/IQUTUV DD DSNAME=UJV(OUT),UNIT=3350,DISP=(,PASS),
/" SPACE=(TRK,(10,5,1)),VOLUME=SER=335000,

1 DCB=(LRECL=80,BLKSIZE=400,RECFM=FB)
/IoUTUJI DD DSNAME=UJI{OUT),UNIT=3350,DISP=(,PASS),
1 SPACE=(TRK,(10,5,1)),VOLUME=SER=335000,

1" DCB=(LRECL=80,BLKSIZE=400,RECFM=FB)
//OUTUSI DD DSNAME=(USI(OUT),UNIT=3350,DISP=(,PASS),
N SPACE=(TRK,(10,5,1)),VOLUME=SER=335000,

7 DCB=(LRECL=80,BLKSIZE=400,RECFM=FB)
//OUTUSO DD DSNAME=(USO(OUT),UNIT=3350,DISP=(,PASS),
/" SPACE=(TRK(10,5,1)),VOLUME=SER=335000,

n DCB=(LRECL=80,BLKSIZE=400,RECFM=FB)
/IOUTUTL DD DSNAME=UTL(OUT),UNIT=3350,DISP=(,PASS),
I SPACE=(TRK,(10,5,1)),VOLUME=SER=335000,

/I DCB=(LRECL=80,BLKSIZE=400,RECFM=FB)
/louTus3 DD DSNAME=U83(OUT),UNIT=3350,DISP=(,PASS),
1 SPACE=(TRK,(10,5,1)),VOLUME=SER=335000,

1" DCB=(LRECL=130,BLKSIZE=130,RECFM=FB)
/IOUTACT DD DSNAME=ACT{OUT),UNIT=3350,DISP=(,PASS),
" SPACE=(TRK,{10,5,1)),VOLUME=SER=335000,

7 DCB=(LRECL=180,BLKSIZE=180,RECFM=FB)
/IOUTUIP DD  DSNAME=UJP(OUT),UNIT=3350,DISP=(,PASS),
N SPACE=(TRK,(10,5,1)),VOLUME=SER=335000,
" DCB=(LRECL=130,BLKSIZE=130,RECFM=FB)

/I0UT US4 DD DSNAME=U84{0UT),UNIT=3350,DISP=(,PASS),

1 SPACE=(TRK,(10,5,1)),VOLUME=SER=335000,

i DCB=(LRECL=130,BLKSIZE=130,RECFM=FB)
/IMANX DD UNIT=3350,VOLUME=SER=335000,DSN=MANX,
n SPACE=(TRK,(3,1)),DISP=(NEW,KEEP),

i DCB=(BLKSIZE=200,LRECL=196)

/ISYSPRINT DD SYSOUT=A,DCB=(BLKSIZE=136,LRECL=132)
//DGPRINT oD SYSOUT=A

/ISYSABEND DD SYSOUT=A

/'

Figure 4-12. Sample JCL for Executing TESTEXIT (Part 3 of 3)

A summary of the operations performed by the procedure shown in Figure 4-12
is as follows:

o The TESTEXIT job assembles the TESTEXIT source program (not illustrated in
the figure) and link-edits it with the exit routines being tested. (Note that the
exit routines must reside in EXITLIB, a partitioned data set.)

e The DATAGEN job, using the IEBGENER utility program, creates a partitioned
data set (DGINPUT) containing control statements for the IEBDG utility program,
which will be attached by the TESTEXIT source program.

o The TESTING job includes the execution of the TESTEXIT source program.

Use the TESTEXIT procedure provided in SYS1.ASAMPLIB to link-edit the
sample exit routines in SYS1.ASAMPLIB, generate sample parameter lists, and test
the sample exit routines. To adapt the TESTEXIT procedure to your installation’s
testing requirements, however, note the following modifications:

o The TESTEXIT job shown in Figure 4-12 link-edits the TESTEXIT source
program with the exit routines. The TESTEXIT procedure in SYS1.ASAMPLIB
contains ten exit names in the INCLUDE statement. However, when you use
the TESTEXIT procedure your INCLUDE statement should contain only the
names of the exit routines you are testing.
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o The DATAGEN job shown in Figure 4-12 creates a partitioned data set containing
the IEBDG control statements that generate samples of standard parameter lists.
The TESTEXIT procedure contains the control statements for nine exits. Note
that control statements are not required for the IEFU29 exit routine because the
TESTEXIT procedure creates the parameters needed to test that routine. When
using the TESTEXIT procedure you should include only those statements
needed for the routine you are testing. When testing for special conditions or
required additional test parameters, you must make appropriate modifications
and additions to the control statements.

Note that you must supply control statements in such an order that the records
subsequently generated by the IEBDG utility program will be grouped as complete
parameter lists that conform in length and format to the exit parameters previously
defined in this chapter. (Be sure to include the entry code passed to exits IEFUTL
and IEFACTRT in register O as a one-byte parameter at the end of the parameter
lists for those exits.) For detailed information on the use of IEBDG control
statements, see Utilities.

o The TESTING job shown in Figure 4-12 includes the execution of the TESTEXIT
source program. Values for the PARM parameter of the EXEC statement specify
which exit routines are to be tested and the number of times each is to be tested.
The TESTEXIT procedure in SYS1.ASAMPLIB contains the parameters to test
ten exits. However, when you use the TESTEXIT procedure you should include
only the parameters for the routines you are testing. This parameter has the
format:

PARM='xxx=nnn, ... ,xxx=nnn’

where:

xxx
is an exit routine identifier.

nnn
is the number of times an exit routine is to be tested (the maximum value is
255).

The DD statements to be included depend upon the exit routines being tested.
The TESTEXIT procedure contains DD statements for nine exits as shown in the
sample (Figure 4-12). When you use the TESTEXIT procedure you should include
only the DD statements for exits you are testing. DD statements are not required
for the IEFU29 exit. Figure 4-13 shows the exit-routine identifiers, specified on the
EXEC statement, and the DD statements that you must include for each exit
routine being tested.
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Exit Routine identifier DD Statements
IEFUJV uJv INUJV, OUTUJV

IEFUJI (UA]] INUJI, OUTUJI

IEFUSI usl INUSI, OUTUSI

IEFUTL UTL INUTL, OUTUTL
IEFUSO uso INUSO, QUTUSO
IEFU83 u83 INU83, OUTU83
IEFU84 us4 INU84, OUTUS4
IEFACTRT ACT INACT, OUTACT
IEFUJP uJp INUJP, OUTUJP
IEFU29 uU29 Not required

Any ' MANX, SYSPRINT, DGPRINT, SYSABEND

Figure 4-13. Parameters and DD Statements for Executing TESTEXIT

Note that you must include DD statements for any other data sets used by the exit

routines in the JCL for the TESTEXIT procedure.
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Part IIT — Exit Routine Facilities

Part I1I describes the facilities available to user-written exit routines. The following
macro facilities are described later in Part III:

IFASMFR
SMFWTM
SMFEWTM
SMFRTEST
SMFEXIT
SMFINTVL
SMFDETAL
SMFSUBP
SMFCHSUB

Part III also details how user-written exit routines can communicate with each other
and how to obtain additional work areas. For more information on the facilities that
apply to a specific exit routine, see that exit routine described in Part I of this
chapter.

Communicating Between Exit Routines

User-written exit routines can communicate with each other in two ways: by using
the user-communication field or by using the user-identification field. Both of these
fields are contained in the common exit parameter area, which is passed to all user-
written exit routines except IEFU83, IEFU84, and IEFU29.

All exit routines (except IEFU83, IEFU84, and IEFU29) that are executing within_
the same job can communicate via the user-communication field (displacement 32 in
Figure 4-4) and the user-identification field (displacement 20 in Figure 4-4). Either
data or the address of a data area can be placed in the communication field. How-
ever, passing the address of a data area can cause a problem. For example, assume
the user exit IEFUJV runs on the global processor with JES3. The exit issues a
GETMAIN, and stores the address of the data area in the user communication
field. Unless the related job runs on the same processor, it will terminate
abnormally. The same problem can occur if a system restart occurs after IEFUJV
sets the address but before the related job tries to use the address. Additionally, jobs
that are requeued for execution or warm started through the $E command also contain
invalid data.

Notes:

1. The user-communication field is initialized to zeros by the job entry subsystem
each time a job begins execution; the user-identification field is initialized to
EBCDIC blanks each time a job is read. Neither of these fields is maintained if the

system is restarted.

2. If there is communication between exits, use care in creating the SMF parmlib
members; make sure that all exits involved are included in each member.
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Obtaining Additional Work Areas

Any user-written exit routine can obtain an additional work area by issuing a
GETMAIN macro instruction that specifies an appropriate subpool. Figure 4-14

shows the subpools (and their characteristics) that are required to obtain additional

work areas. Be sure to consider the storage required by an additional work area
when estimating the sizes of the common service area (CSA), system queue area
(SQA), and local system queue area (LSQA).

Subpool | Areain
Number | Storage Attributes of Subpool - Notes
229 ‘Private ‘User protection key Automatically freed at task
Area Pageable termination. Assigned
Storage Fetch-protected from top of private area.
230 Private User protection key ' Automatically freed at task
Area Pageable termination. Assigned
Storage Not fetch-protected. from top of private area.
231 CSA Explicitly freed Because subpool 231 is fetch-
Pageable protected, use it for exit
Fetch-protected communication only among exits of
System-oriented the same key (see Figure 4-3).
User Key
241 CSA Explicitly freed Because SMF exit routines receive
Pageable control in different keys (see
Not fetch-protected Figure 4-3), and subpool 241 is not
System-oriented fetch-protected, use it for read
User key access from all exits..
245 SQA Explicitly freed Allows a task running in key 0 to
Fixed acquire non-accountable, fixed,
Not fetch-protected protected storage that is system-
System-oriented oriented.
Key=0
253 LSQA Automatically freed atend | Allows a task running in key O to
(task- of task acquire fixed, accountable,
related) Fixed protected storage in the LSQA for
Not fetch-protected the user’s region that is job-oriented
Job-oriented and freed when the task terminates.
Key=0
‘Swappable
254 LSQA Automatically freed at end | Allows a task running in key O to
(step- of step acquire fixed, accountable,
related) Fixed protected storage in the LSQA for
Not fetch-protected the user's region that is job-oriented
Job-oriented and freed when the job step
Key=0 terminates.
Swappable
255 LSQA Explicitly freed Allows a task running in key O to
Fixed acquire fixed, non-accountable,
Not fetch-protected protected storage in the LSQA that
Job-oriented is job-oriented and must be
Key=0 explicitly freed.
Swappable

Figure 4-14. Required Subpools for Obtaining Additional Work Areas
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Using the IFASMF R Macro to Address SMF Record Fields

Use the IFASMFR macro instruction in user-written exit routines (or in any
problem program application) to symbolically address SMF record fields. The
macro instruction is written in assembler language and is supplied on
SYS1.AMODGEN. Depending on your installation’s requirements, you may want

to copy the IFASMFR macro from SYS1.AMODGEN into your own macro library
or SYSI.MACLIB. Note that the IFASMFR macro is distributed as 14 submacros:
IFASMFR, IFASMFR1, IFASMFR?2, . . . IFASMFRY, IFASMFRA, . ..
IFASMFRD.

The format of the IFASMFR macro is:

IFASMFR n

where:

n

is the record type to be defined. You must specify at least one record type
with the macro; if more than one record type is specified, you must enclose the
record types in parentheses and spearate them by commas. The values forn
canbe: 0,2-11, 14, 15,1723, 24 (JES2 only), 25 (JES3 only), 26, 30-32, 34,
35,36, 37, 39,40, 41, 43, 45,46, 4749, 52-59, 62-64, 80-81,90. For records
not listed, see the description of the record in “SMF Records.”

Notes:

1. The “Name” column in all the SMF record formats (see the chapter “SMF
Records™) contains the symbolic addresses defined by the IFASMFR macro
instruction.

2. Do not specify both record type 14 and record type 15 in the same program.
Because these records are identical, whenever record type 15 is specified in the
IFASMFR macro, record type 14 is defined.

3. If you do not want the IFASMFR macro to use part of the problem program’s
storage, then supply a CSECT or DSECT statement ahead of the macro
instruction. (If you invoke the IFASMFR macro within a DSECT, multiple
record types are mapped contiguously. That is, each record type will not have
a zero origin).

4. To address SMF record fields for record types 36, 60, 61, 65, and 66, use the
IFASMF16 macro instruction instead of IFASMFR macro instruction.

5. To generate the JES SMF record mappings, IFASMFR invokes the IAZSMFR
macro. Both IFASMFR and IAZSMFR should reside on macro libraries used
in your SYSLIB concatenation. IAZSMFR is supplied on SYS1.MACLIB and
is distributed as 14 submacros: TAZSMF24, 25, 26, 43,45,47,48,52...58.
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Using the SMFWTM Macro to Write Records

Use the SMFWTM macro instruction to write records to the SMF data set. The
address of each record to be written must be less than 16 megabytes. If the address
is greater than 16 megabytes, the routine that issued SMFWTM abends with an
X353’ system completion code. You can use this macro in any exit routine that
has a storage protect key of zero except IEFU83 and IEFU29 (see Figure 4-3), and
in any installation problem program that has an APF authorization. The SMFWTM
macro is written in assembler language and is supplied on SYS1.MACLIB. Its
format is:

[1abel] SMFWTM { record adaress | (r)}

where:
record address
is the symbolic address of the record to be written.
(]

is a register containing the address of the record to be written. The value
for (r) can be either the absolute register number or a symbol for the
.register. In either case, you must code the parentheses, for example, (2) or
(REG2).

Record types 128 through 255 are available for user-written records. When using
the SMFWTM macro instruction to write user records, you must provide the standard
SMF record header, which includes a record descriptor word (RDW) for the record.
You must also fill in the date, time, and system identifier in the record header. While
the system identifier can be any four character identifier, specifying the SMCASID
is consistent with the system records SMF produces. (For a description of the
standard SMF record header, see the chapter “SMF Records’ in this book. Fora
description of the RDW, see Data Management Services.)

Record types O through 127 are SMF-formatted records. For all SMF-formatted
records you must supply:

o The RDW (offsets 1 and 2 in Figure 6-1 and 6-2)
e The record type field in the standard SMF record header (offset 5 in Figure 6-1 and
Figure 6-2)

The SMFWTM macro supplies the remaining header information.

All SMF records are given to user exit IEFU83 before they are written to the SMF
data set.

The SMFWTM macro instruction returns a code in register 15 that indicates the
record’s status, as follows:
e O indicates the record was written without error.

e 8 indicates the record was not written because the length specified in the RDW
was less than 18 bytes.

@ 16 indicates the record was not written because SMF is not active.
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( h Using the SMFWTM Macro to Write Records (continued)

| ‘ e 20 indicates the record was not written because the user-written IEFU83 exit
routine suppressed the record.

e 24 indicates that the record was not written because the data was lost.

e 36 indicates that the record was not written because the record specified is
not currently being recorded.

e 40 indicates that the record was not written because a buffer storage
caused the data to be lost

® 44 indicates that the record was not written because SVC 83 was unable to
establish recovery.

Using the SMFEWTM Macro to Write Records

Use the SMFEWTM macro instruction to write records to the SMF data set. The

address of each record to be written must be less than 16 megabytes. If the address

'is greater that 16 megabytes, the routine that issued SMFEWTM abends with an

X353’ system completion code. You can use this macro in any exit routine that

is in supervisor state except IEFU83, IEFU84, and IEFU29 (see Figure 15), and

in any installation problem program that has APF authorization. The SMFEWTM

macro verifies that SMF recording is active and allows the issuer to branch directly

to the SVC routine without issuing the SVC. When you invoke SMFEWTM, the macro

makes reference to two fields SMCAMACR and SMCABASE found in the SMCA con-

o trol block. Because SMF uses this control block as a major communication area, you

( can check these two SMCA fields to determine if SMF is active. The SMFEWTM

macro is written in assembler language and is supplied on SYS1.MACLIB. Itsformat is:

)
L
[label] SMFEWTM [rec addr] [{BRANCH:NO }]
,BRANCH=YES
_— )
\
)
¢
,SUBSYS=name WRKAREA=addr
,SUBSYS=(reg) JWRKAREA=(reg)
L : .
' The parameters are:
rec addr
specifies the address or the register (2)-(12), that contains the address of the
record to be written.
,BRANCH=NO
,BRANCH=YES
specifies the entry method to the SVC routine. If BRANCH=NO is specified,
3 the macro generates an SVC 83. If BRANCH=YES is specified, the macro
| generates a call to the subroutine that moves the data to the SMF buffer. To
| use BRANCH=YES the caller must be in supervisor state, have a protection
C key of zero, and set register 13 to point to a standard 72-byte save area.
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All SMF records are given to user exits before they are written to the SMF
data set. If you specify BRANCH=NO (or use the SMFWTM macro), user
exit IEFUS83 is invoked. If you specify BRANCH=YES, user exit IEFU84
is invoked.

Notes: If you are currently using the SMFWTM macro to write SMF records
and change to the SMFEWTM macro, BRANCH=YES, then the SMF
records are given to user exit IEFU84 (rather than user exit [EFUS83).

,SUBSYS=name

,SUBSYS=(reg)
specifies the one to four character subsystem name or register (2)-(12) that con-
tains the address of the four byte subsystem name. The subsystem name must
be left-justified and padded with blanks. If a register is used, the register must
be enclosed in parentheses.

If SUBSYS is not specified, the subsystem name for the current address space
is used. For example, TSO for TSO users, STC for started tasks, and the name
of the job entry subsystem (JES2 or JES3) for batch jobs.

The subsystem name is compared with the list of subsystems specified in
SMFPRMxx. If the subsystem is listed in SMFPRMxx, the options for that sub-
system are used to determine if the record is written. Otherwise, the options
specified for the entire system by means of the SYS option are used.

WRKAREA=addr

JWRKAREA=(reg)
specifies the address or a register (2)—(12) that points to a five-word work area
that you must supply for SMF to use. If a register is specified, the register must
be enclosed in parentheses. WRKAREA must be specified if SUBSYS is
specified.

Record types O through 127 are SMF-formatted records. For all SMF-formatted
records you must supply the RDW:

o The RDW (offsets 1 and 2 in Figure 6-1 and 6-2)

o The record type field in the standard SMF record header (offset 5 in Figure 6-1
and 6-2)

The SMFEWTM macro supplies the remaining header information.

Record types 128 through 255 are available for user-written records. When
using the SMFEWTM macro instruction to write user records, you must provide the
standard SMF record header, which includes a four-byte record descriptor word
(RDW) for each record. You must also fill in the date, time, and system identifier
in the record header. While the system identifier can be any four character identifier,
specifying the SMCASID is consistent with the system records SMF produces.
(For a description of the standard SMF record header, see the chapter “SMF
Records” in this book. For a description of the RDW, see Data Management
Services.)
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Using the SMFEWTM Macro to Write Records (continued)

The SMFEWTM macro instruction returns a code in register 15 that indicates the
record’s status, as follows:

indicates the record was written without error.

o 8 indicates the record was not written because the length specified in the
RDW was less than 18 bytes.

e 16 indicates the record was not written because SMF is not active.

o 20 indicates the record was not written because the user-written IEFU83 or
IEFU84 exit routine suppressed the record.

e 24 indicates that the record was not written because the data was lost.

e 36 indicates that the record was not written because the record type specified
is not currently being recorded.

e 40 indicates that the record was not written because a buffer shortage caused
the data to be lost.

e 44 indicates that the record was not written because SVC 83 could not
establish recovery.

Using the SMFRTEST Macro to Test Record Recording

The SMFRTEST macro instruction allows a user to determine if a particular type of
record is being recorded. This macro should be issued before collecting data for a
record to avoid the overhead of data collection if the record is not written. The
syntax is as follows:

llabel] SMFRTEST RECTYPE= {recerd ,suBsys= {name
(reg) (reg)

The parameters are:

RECTYPE=record

RECTYPE=(reg)
specifies the SMF record type to be checked, where record can be any one to
three decimal digits (0-255). If reg is specified, the register (2)-(12) contains
the record type. The record type must be right-justified within the register.

,SUBSYS=name

,SUBSYS=(reg)
specifies the one to four character subsystem name or register (2)-(12) that
contains the address of the four byte subsystem name. The subsystem name
must be left-justified and padded with blanks. If a register is used, the register
must be enclosed in parentheses.

If SUBSYS is not specified, the subsystem name for the current address space

is used. For example, TSO for TSO users, STC for started tasks, and the name
of the job entry subsystem (JES2 or JES3) for batch jobs.
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| Using the SMFRTEST Macro to Test Record Recording (continued)

‘ The subsystem name is compared with the list of subsystems specified in

| SMFPRMxx. If the subsystem is listed in SMFPRMxx, the options for that sub-
system are used to determine if the record type is selected. Otherwise, the
options specified for the entire system through the SYS option are used.

When the macro returns control, register 15 contains one of the following return

‘codes:
Code Meaning
| 00 The record type is being recorded.
16 SMF is not active.
36 Information is not being collected for the specified record type.

Note: Registers 14 and 15 are used by the macro and are not reset. On entry to
the macro, register 13 must point to a 72-byte save area.

Using the SMFEXIT Macro to Branch to the SMF Exits

The SMFEXIT macro instruction allows the user to branch directly to any user-
written SMF exit that resides in the SYS1.LPALIB. The SMF exit name must have
been defined to SMF with the EXIT parameter before the macro instruction is
issued.

The syntax is as follows:

[label] SMFEXIT exitname [sussvs= {L’:;L}] [ WRKREG=(reg)]

The parameters are:

exitname
specifies the load module name of the exit.

,SUBSYS=(reg)

,SUBSYS=name
specifies the one to four character subsystem name or register (2)-(12) that
contains the address of the four-byte subsystem name. The subsystem name
must be left-justified and padded with blanks. If a register is used, the register
must be enclosed in parentheses.

If SUBSYS is not specified, the subsystem name for the current address space
is used. For example, TSO for TSO users, STC for started tasks, and the name
of the job entry subsystem (JES2 or JES3) for batch jobs.

The subsystem name is compared with the list of subsystems specified in
SMFPRMxx. If the subsystem is listed in SMFPRMxx, the options for that sub-
system are used to determine if the exit is to be invoked. Otherwise, the options
specified for the entire system through the SYS option are used.
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Using the SMFEXIT Macro to Branch to the SMF Exits (continued)

,WORKREG=(reg)
specifies a register that is intended for exits that run in 31-bit addressing mode.
SMF uses this register to save and restore the caller’s addressing mode and
return address. If you do not specify this parameter, the default is register 2.

On entry to the macro, register 13 must point to a 72-byte save area. Parameters
can be passed to the exit in register O or 1; the parameters must be placed in the

registers before the macro is invoked.

When control returns to the issuer, a return code of zero in register 15 indicates

' that the exit was not invoked either because SMF is not active, or because the exit

is not active for the requesting subsystem. When the exit is invoked, the user-exit
routine can place a return code in register 15. For more information see the
section, “User-Written Exit Routines™.

Using the SMFINTVL Macro to Determine Interval Time

The SMFINTVL macro instruction allows the user to determine the current
INTERVAL value specified for a subsystem. A user subsystem could use this value
to set up interval recording for a subsystem and MVS supervisor services to set up
the timer value. For example, MVS uses this macro to determine how often to
write interval type 30 records to SMF. '

The format is:

[label] SMFINTVL (interval) [,suasvs= {‘rea) }]
name

The parameters are:

interval
specifies a register (2)-(12). When the macro returns control, this register con-
tains the address of an eight-byte area that contains the interval value. The
interval value is an unsigned 64-bit fixed-point number, where bit 51 is
equivalent to 1 microsecond.

,SUBSY S=name

,SUBSYS=(reg)
specifies the one to four character subsystem name or register (2)-(12) that
contains the address of the four-byte subsystem name. The subsystem name
must be left-justified and padded with blanks. If a register is used, the register
must be enclosed in parentheses.

If SUBSYS is not specified, the subsystem name for the current address space
is used. For example, TSO for TSO users, STC for started tasks, and the name
of the job entry subsystem (JES2 or JES3) for batch jobs.

The subsystem name is compared with the list of subsystems specified in
SMFPRMxx. If the subsystem is listed in SMFPRMxx, the options for that
subsystem are used to determine the length of the interval. Otherwise, the
options specified for the entire system through the SYS option are used.
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Using the SMFINTVL Macro to Determine Interval Time (continued)

When the macro returns control, register 15 contains one of the following return i "‘\\,‘
codes: N
Code = Meaning

00 (interval) contains the address of the interval value.

04 There is no interval time defined. The contents of (interval) are

unpredictable.
16 SMF is not active. The contents of (interval) are unpredictable.
Using the SMFDETAL Macro to Test Detail Recording
The SMFDETAL macro instruction is used to determine if detail recording is active
for the current subsystem. A user subsystem could use this macro to determine
what level of data to collect. For example, TSO uses SMFDETAL to determine if
type 32 detail data or type 32 summary data is to be collected.
The syntax is as follows:
[label] SMFDETAL [(sussvs- {:“me})]
reg)

The parameters are explained below:
SUBSYS=name N
SUBSYS=(reg) <

specifies the one to four character subsystem name or register (2)-(12) that
contains the address of the four byte subsystem name. The subsystem name
must be left-justified and padded with blanks. If a register is used, the register
must be enclosed in parentheses.

If SUBSYS is not specified, the subsystem name fbr the current address space
is used. For example, TSO for TSO users, STC for started tasks, and the name
of the primary job entry subsystem (JES2 or JES3) for batch jobs.

The subsystem name is compared with the list of subsystems specified in
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