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Note to all users:

Expanded storage is also known as extended storage. The terms are used
interchangeably throughout the RMF Library. This book uses the term extended
storage.

LC28-1556-2 © Copyright IBM Corp. 1985,1989
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About This Book

The Resource Measurement Facility (RMF) is a measurement collection tool
designed to measure selected areas of system activity and present the data collected
in the form of SMF (System Management Facility) records, formatted printed
reports, or formatted display reports. An installation can use the information in the
RMF output to evaluate system performance and identify reasons for performance
problems.

This book provides a description of what RMF is, what it can do, and how to use
the RMF Monitor I and Monitor II sessions. For information on the Monitor III
session, see MV S/XA Resource Measurement Facility (RMF) Monitor III Reference
and User’s Guide. For information on the System Availability Management function
of RMF, see MVS/XA Resource Measurement Facility (RMF) System Availability
Management User's Guide.

The book contains three types of information:

* A basic, conceptual description of what RMF is and how it can help you to
measure system performance.

¢ Procedural information that describes step-by-step approaches to making RMF
work for you.

¢ Reference information that enables you to locate a specific piece of required
information.

Trademarks
The following are trademarks of International Business Corporation.
¢ MVS/XA™
e MVS/SP™
* Processor Resource/Systems Manager™
e PR/SM™

“Who This Book Is For

This book is intended for use by the system programmer responsible for installing
RMF and modifying its functions, by the system personnel responsible for measuring
and improving system performance, and by the operator and terminal user. Because
RMEF is a tool for measuring system performance, this book assumes that the reader
has extensive knowledge of the MVS system.

How This Book Is Organized
The contents and suggestions for use of each chapter are:
Chapter 1. Introduction: presents basic, conceptual information about RMF.

Everyone involved with installing, operating, modifying, and using RMF should read
this chapter.

LC28-1556-2 © Copyright IBM Corp. 1985,1989 About This Book V
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Chapter 2. RMF Control: presents the system commands, session commands,
display commands, and JCL needed to run RMF Monitor I and II session. Separate
sections describe RMF initialization, RMF session control, displaying RMF status,
RMF termination, and RMF options for Monitor I and II.

Chapter 3. Monitor | Session: describes the options used to control Monitor I
session processing and the session reports produced. For each report, the chapter
includes suggestions for using the information in the report, a description of each
field, and at least one sample report. The reports are described in alphabetical
order. Note that each field in the report also appears in the index to help you locate
the description for a specific field as rapidly as possible.

Chapter 4. Monitor Il Session: describes the options used to control Monitor II
session processing and the session reports produced. For each report, the chapter
includes suggestions for using the information in the report, a description of each
field, and at least one sample report. The reports are described in alphabetical
order. Note that each field in the report also appears in the index to help you locate
the description for a specific field as rapidly as possible.

Chapter 5. Post Processor: describes SMF data sets and control statements used in
controlling the post processor. This chapter also describes the duration, summary,
exception, and plot reports the post processor generates. The chapter includes
suggestions for using the information in each type of report, a description of each
field, and at least one sample report.

Chapter 6. Procedures For Adding User Reports: describes how to add a user
report to Monitor I session processing, how to add a field to the fields traced by
RMF, how to add a user report to Monitor II session processing and how to add a
routine to limit the use of RMF under Monitor II TSO.

Chapter 7. SMF Records: briefly describes each SMF record built by RMF. The
records are fully described in MV'S/Extended Architecture System Management
Facilities (SMF).

Chapter 8. Fixed Storage Requirements: consists of a table that you can use to
determine, according to the options you specify, the fixed storage requirements for
the Monitor I session.

Chapter 9. Resource Measurement Facility User Completion Codes: lists, in
numerical order, each user completion code RMF issues for Monitor I and II.
Problem determination information is also provided. To help the operator to
respond to the messages RMF issues, you might want to place this chapter with the
system completion code information kept at the operator console.

vi RMF Monitor I and II Reference and User’s Guide LC28-1556-2 © Copyright IBM Corp. 1985,1989
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Related Information

To use this book effectively, you need to know about the information in the
following book:

Figure 1-1. RMF General Information

Short Title Used in

This Book Title Order Number
RMF General Information Resource Measurement Facility (RMF) GC28-1115
Manual Version 3 General Information Manual

While you are using this book, you may need the information in the following
books:

Figure 1-2. RMF Publications
Short Title Used in

This Book Title Order Number
RMF Monitor IIT User’s MVS|Extended Architecture Resource LC28-1557
Guide Measurement Facility (RMF) Monitor
IIT Reference and User's Guide
RMF Messages and Codes MYVS/Extended Architecture Resource GC28-1382
Measurement Facility (RMF) Messages
and Codes
RMF Operating MYVS|Extended Architecture Resource $X22-0009
Procedures for Monitor I Measurement Facility (RMF) Operating
and II Procedures: Reference Summary for
Monitor I and I
RMF Operating MVS|Extended Architecture Resource $X22-0010

Procedures for Monitor III | Measurement Facility (RMF) Operating
Procedures: Reference Summary for
Monitor 111,

RMF Programming Logic MVS|Extended Architecture Resource $X22-0010
Manual Volumes I and II Measurement Facility (RMF)
Programming Logic Manual, Volumes I
and II,

RMF SAM User’s Guide MVS|Extended Architecture Resource SC28-1558
Measurement Facility (RMF) System
Availability Management User's Guide

RMF SAM Diagnosis MVS/Extended Architecture Resource LC28-1559
Guide Measurement Facility (RMF) System
Availability Management Diagnosis Guide

Where necessary, this book references information in other books, using shortened
versions of the book title. The following table shows the shortened titles, complete
titles, and order numbers of the books that you might need while you are using this
book.

LC28-1556-2 © Copyright IBM Corp. 1985,1989 About This Book  Vii
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Figure 1-3. Related Publications

Short Title Used in
This Book Title Order Number
SMP System Programmers OS/|VS System Modification Program GC28-0673
Guide (SMP) System Programmer’'s Guide
MVS/XA Initialization and | MVS/Extended Architecture System GC28-1149
Tuning Programming Library: Initialization and
Tuning
MVS/XA System MVS|Extended Architecture System GC28-1153
Management Facilities Programming Library: System
Management Facilities (SMF)
MVS/XA System Messages | MVS/Extended Architecture Message GC28-1376
Volume I Library: System Messages, Volume I
MVS/XA System Messages | MVS/Extended Architecture Message GC28-1377
Volume II Library: System Messages, Volume IT '
MVS/XA System Codes MVS|Extended Architecture Message GC38-1157
Library: System Codes
MVS/XA Routing and M VS/Extended Architecture Message GC28-1194.
Descriptor Codes Library: Routing and Descriptor Codes
MVS/XA Utilities MVS|Extended Architecture Utilities GC26-4018
MVS/XA Service Aids MVS|Extended Architecture System GC28-1159
Programming Library: Service Aids ‘
MVS/XA System MVS|Extended Architecture System GC28-1152
Modifications Programming Library: System K
Maodifications
MVS/XA TSO Guide MVS|Extended Architecture TSO Guide GC28-1295
to Writing a Terminal Monitor Program
or a Command Processor
OS/VS2 TSO Guide OS/VS2 System Programming Librdry: GC28-0629

7SO
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Summary of Amendments

Summary of Amendments
for LC28-1556-2
for RMF Version 3 Release 5.1

This major revision, which supports Version 3 Release 5.1 of the program product
Resource Measurement Facility (RMF), describes changes in RMF for MVS/System
Product Version 2 Release 2.3.

The changes include:

¢ Addition of storage group fields to the Monitor I I/O device activity report for
direct access devices

¢ Addition of storage group fields to the Monitor II I/O device activity row
(DEVYV) and table (DEV) reports

e Changes to SMF record type 74 and type 79 subtype 9 to include storage group
measurements.

Minor technical and editorial changes have been made throughout the book.

Summary of Amendments

for LC28-1556-1

as updated on September 1, 1988
by Technical Newsletter LN28-1223

This newsletter incorporates changes in support of Version 3 Release 5 of the
program product Resource Measurement Facility (RMF) for MVS/System
Product™ Version 2 Release 2. Editorial, maintenance, and technical changes are
also included.

Trace support for variables RCEESREA, RCEVIOME, RCEVIORE, and
RCEVIOMG has been added to the Monitor I Trace report.

The System Measurement Facility (SMF) 71 records have been extended to include
virtual input output (VIO) page rates.

LC28-1556-2 © Copyright IBM Corp. 1985,1989 Summary of Amendments X
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This newsletter incorporates changes in support of Version 3 Release 5 of the
program product Resource Measurement Facility (RMF) for MVS/System Product
Version 2 Release 2. Editorial, maintenance, and technical changes are also

included.

These updates support the Processor Resource/Systems Manager™ (PR/SM™)
enhancement, which allows you to configure a 3090 Processor Complex Enhanced
model into logical partitions. Each partition can run a different operating system.
Changes include a new partition data report section of the CPU activity report,
which provides information on all configured partitions.

X RMF Monitor I and II Reference and User’s Guide
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Chapter 1. Introduction

The MVS/XA Resource Measurement Facility (RMF) is a powerful and flexible tool
for measuring the performance of your system and helping you to pinpoint the
sources of performance problems. Effective system tuning requires a measurement
tool that is easy to use, has little impact itself on system performance, and is capable
of reporting required data at various levels of detail. RMF is such a measurement
tool; using it enables you to take a structured, disciplined approach to managing the
performance of your system.

Experience has taught us that a haphazard approach to system tuning seldom results
in performance improvements. As a result, a methodology — a series of steps — has
emerged; this effective approach to system tuning has much in common with true
experimentation. It includes the following processes:

1. Use RMF to measure the current performance of your system in concrete terms,
such as service provided, transaction rate, TSO response time, or hardware and
software availability.

2. Define the objectives for your system in the same concrete, measurable context.

3. Use the measurements obtained during the first step to determine the general
areas, such as I/O, processor, or real storage, where constraints are occurring, or
when system or application outages are occurring. Based on these high-level
measurements, use RMF to take more detailed measurements to determine the
reasons for the constraints, enabling you to direct your tuning efforts toward
specific problem areas.

4. Once these areas are identified, determine what steps to take to improve
performance. Take these steps one at a time to isolate the effect of each
improvement. To determine the effectiveness of the step you have taken,
evaluate the result and compare the measurement to the earlier measurements
and the concrete objectives you have set. Repeat the process until your
objectives are met.

5. Continue to measure and evaluate your system’s performance to enable you to
spot performance problems before they become critical.

The common factor in all of these steps is constant measurement of the system'’s
performance, and RMF provides you with both the ability to constantly measure the
high-level performance indicators and the ability to take detailed

measurements of many problem areas indicated by the high-level measurements.

The data obtained can help you to:

¢ Identify system components that show patterns of exceptional utilization.

¢ Identify periods of system activity during which the utilization of particular
resources is exceptional.

¢ Relate the service different classes of users are receiving to the specification
provided in the IPS.

¢ Identify bottlenecks of resource contention.
¢ Locate excessive users of particular system services.

* Identify periods of system and application failure (outages).
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One way to use RMF is to constantly measure key areas of system activity (such as
processor activity, paging activity, virtual storage activity, workload activity, channel
path activity, I/O queuing activity, and direct access device activity) through a
Monitor I session and record the data gathered in SMF records. These records,
when archived, provide machine readable performance data over an extended period
of time. You can run the RMF post processor at regular intervals to report the
performance data. You can limit the volume of printed reports by requesting
duration or summary reports, which summarize system activity, or by using
exception reporting, which produces reports only when an exceptional condition
occurs.

A second way to use RMF is at a display station to constantly measure the
workflow, or speed, with which jobs move through the system and note any
exceptions to conditions you specify. RMF gathers data about system performance
and reports the data while the system is running. The reports present the data in a
format that simplifies the process of identifying a potential performance problem.

Note: There are two kinds of report sessions that can display sampled data:
Monitor II and Monitor III sessions. Monitor III sessions are described in Resource
Measurement Facility (RMF) Monitor III Reference and User's Guide, LC28-1557.

A third way to use RMF is through means of the System Availability Management
(SAM) function. RMF SAM provides the means to record, track, and report
software and hardware availability. Working with Information Management, SAM
can identify problems that involve systems or application failures (outages) and
generate user-defined reports. You can tailor reports to present information about
various hardware and software problems through ISPF panels. This information can
be used by the SAM report writer to produce reports.

Note: For information about RMF SAM, see RMF System Availability
Management User’'s Guide, LC28-1558.

To allow you to choose how you can best measure the performance of your system,
there are different ways to execute RMF. Each execution of RMF is called a
session, and, as with the resources that can be measured and the types of output
available, you choose the type of session that best meets your needs. During an
RMF session, the basic unit of measurement and reporting is called an interval. At
the beginning of an interval, RMF initializes to measure data. At the end of an
interval, RMF summarizes the data it has measured, formats the data, and reports it
in the form you have selected.

RMF measures data in two ways: by exact count and by sampling. RMF obtains
data that is measured by exact count by checking the appropriate system indicators
at the beginning and the end of the interval and computing the difference.

RMF obtains data that is sampled by checking the appropriate system indicators at
each cycle within an interval. A cycle is a unit of time within an interval, usually
relatively small in comparison to the length of the interval. At each cycle, RMF
samples the data it requires. At the end of the interval, the mass of data collected at
each cycle is reduced, if necessary, for reporting—for example, to present minimum,
maximum, and average values for a field or to present data as a percentage.

Note: When the sampling technique is used, a random independent distribution of
events is assumed.
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You choose the length of the interval for each type of RMF session and the length
of the cycle for the type of RMF session that can sample data. You can also
synchronize the interval to any time within the hour to allow easy comparison of

" data from different days or different systems.

The following sections describe the resources RMF can measure, the types of output

it can generate, and the types of sessions that are available. This chapter also
includes information on system requirements for running RMF.
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Measurement Activities )
RMF can measure resource utilization in the following areas of system activity:

* Processor (CPU) activity, enabling you to determine how much wait time each
processor experiences.

* Address space activity, in a variety of forms. The processor activity report
includes an address space analysis section that gives an overview of how address
spaces are being used and their status. Additional reports, available either at a
display station or in printed or SMF record form, provide more detailed
information. These reports cover address space state data, address space
resource data, and address space SRM data. You can obtain these reports for
all address spaces, groups of address spaces, or individual jobs. Thus, you can
use RMF to obtain address space activity analysis at whatever level of detail you
require.

* Channel path activity provides information on channel path use for all channel
paths in the system. This information, when used in conjunction with the I/O
device activity and I/O queuing activity information (or with trace information
for logical path utilization), can give you the information you need to evaluate
your channel path configuration.

e /O device activity can be provided for individual devices or for a device class.
I/O device measurements identify overall response time for the device, the
average time spent in each stage of an I/O request (I0S queue time, pending
time, connect time, and disconnect time), and percentages that indicate device
use. RMF can measure I/O device activity for several device classes: direct
access devices, direct access devices within a storage group, magnetic tape
devices, unit record devices, communication equipment, graphics devices, and
character reader devices. You choose the classes or specific devices to be
measured, depending on your particular configuration and needs.

Individual device measurements can be provided for all devices in one or more
device classes or limited to one or more specific devices in the system. In a
report, the devices are grouped by logical control unit (LCU) and/or by storage
group (SG).

e /O queuing activity provides a different set of I/O measurements for the devices
in a logical control unit group. The definition of a logical control unit (LCU) is
model-dependent.

On a 308x, or 908x processor, an LCU is the set of devices attached to the same
physical control unit (or group of control units that have one or more devices in
common). Each device belongs to only one LCU and all requests to the various
devices within an LCU share the same LCU queue for I/O request initiation and
redrive within the channel subsystem.

On a 4381 processor, an LCU is the set of devices attached to an identical set of
physical control units. A physical control unit can belong to more than one
LCU if the devices are configured asymmetrically. Each device belongs to only
one LCU. All I/O requests and redrives are queued on a physical control unit
basis.

On a 3090 processor, an LCU is the set of devices attached to the same physical
control unit (or group of control units that have one or more devices in
common). As with the 308x processor, each device belongs to only one LCU,
but the I/O processor (IOP), which is part of the channel subsystem, manages
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and schedules I/O work requests to the various devices within the various LCUs
of a 3090 processor. ‘

Logical control unit queue length (for the 308x/908x and the 3090 processor
only) and I/O request delay reasons are provided, along with online channel
path/control unit configuration information to help with configuring the I/O
subsystem.

RMF obtains the I/O configuration data from the I/O configuration data set
(IOCDS) for a 308x/908x or a 3090 processor, or, for the 4381 processor, from
the I/O configuration data (IOCD) in the hardware system area (HSA).

e Paging activity, which can be reported on two levels. RMF provides a system
overview report that you can obtain at a display station for immediate
inspection. RMF also provides a paging activity report that gives detailed
information on paging and swapping activity. The report can be printed, and
the data can be stored in an SMF record. These reports can alert you to a
performance problem caused by excessive paging or swapping and give you the
information you need to pinpoint the cause of the problem and take steps to
correct it.

¢ Workload activity, which can be reported at three levels: performance group
period, performance group, and system summary. By assigning unique
performance group numbers and domain numbers to a particular user or set of
users (such as subsystems, monitor programs, groups of users, and batch
initiator classes), you can use the workload activity reports to show the system
services provided for the particular user or set of users.

¢ Page/swap data set activity, which includes separate sections for page data sets
and swap data sets. The information in these reports can help you to verify that
the space allocation for each data set is right for your particular installation.

e Virtual storage activity, which always provides a summary report on the use of
common storage and can provide a summary report on the use of private area
storage for a specific long-running job. These reports help your installation to
determine its current use of virtual storage and provide information you can use
to predict the effect of future application growth. Detail reports for both
common storage and the private area provide additional information.

¢ ASM/RSM/SRM trace activity, which enables you to trace the contents of
certain fields in the RCE control block, ASMVT control block, SRM data area,
and SRM domain tables and the SMF data area (SMCA).

Many of the fields RMF can trace are used as input to RMF reports, where the
data is summarized for the entire interval. Tracing such a field gives you a more
detailed picture of how the contents of the field change over the interval. Other
fields that RMF can trace contain data that is useful only in specific situations.

One important use of RMF tracing is to monitor the SRM multiprogramming
level (MPL) adjustment. Monitoring the MPL adjustment can enable you to
determine if the domain setting in the installation performance specification
(IPS) is correct.

There is a user exit provided in the tracing routine that enables you to add a
field or fields to those offered by RMF.

* Enqueue activity, which measures the contention for or ownership of
serially-reusable resources that are controlled by enqueuing. Enqueue activity
can be reported as an interval report or as a display report, available for
immediate inspection. Both the interval report and the display report have a
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summary level and a detail level; the detail report includes the names of jobs
that are contributing to the contention for a particular resource.

RMF also provides a display report that measures contention caused by reserved
shared direct access devices (shared DASDs).

The information on enqueue and reserve activity can be of great help in spotting
points when excessive contention is occurring. You can then take steps, such as
balancing the workload, to minimize performance problems caused by jobs
waiting on a particular resource.

Real storage/processor/SRM activity, which gives a one-line summary of the use
of real storage, the processor, and SRM facilities. The report is available at a
display station for immediate inspection. You can use the display report to alert
you to the beginning of a performance problem so that you can initiate more
detailed reporting to obtain information about the problem as it develops.

Transaction activity, which gives an overview of transaction activity by
performance group period, is available at a display station. The report enables
you to evaluate the effectiveness of the performance objectives in the IPS and
the workload classification in the installation control specification.

Domain activity, which contains the same information as the system response to
the DISPLAY command with the DMN operand. The report is available at a
display station. The report enables you to evaluate the effectiveness of the
current domain definitions.

Your installation can measure other areas of system activity by replacing the user
exit routines RMF provides with your own routines that measure and report on an
activity that your installation requires.

Types of Output

System activity measurements are available in three forms:

printed reports
SMF records
display reports

RMF can report all activity measurements except workflow and delay as SMF
records and/or printed interval reports. SMF records are written at the end of each
measurement interval. Interval reports can be generated at the end of each interval,
at the end of a session, at the end of RMF processing, or at a later time by the post
‘processor.

The post processor can generate additional reports. It creates these reports from
data collected during a Monitor I session over a reporting period that normally
spans multiple intervals. Post processing enables your installation to generate
reports during off shift hours and is especially useful when you are using RMF as a
high-level measurement tool. The additional post processor reports are:

Duration reports, which can summarize processor activity, channel path activity,
1/O device activity, I/O queuing activity, paging activity, page/swap data set
activity, workload activity, and virtual storage activity over a reporting period
that you select.
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* Summary reports, which can contain one line of data summarizing system
activity during each interval included in the reporting period and a single line of
data containing total summary figures for all intervals in the reporting period.

¢ Exception reports, which provide an overview of system activity, like a duration
‘report or a summary report. However, unlike a duration or summary report, an
exception report does not average or summarize data over a period of time; an
exception report occurs only when a key measurement that you select exceeds a
threshold value that you supply for that measurement.

When an exception occurs — when a key measurement exceeds its threshoid —
the post processor generates an exception report that includes a line of data for
each exception detected.

¢ Plot reports, which present a graphic view of many areas of system activity, such
as the time the processor is busy, the number of batch users, or the activity rate
for a channel path or device.

Display reports, which provide immediate access to measurement data, are generated
during a Monitor II display session. You can also obtain printed copies of either
single reports or all reports during a display session. RMF can provide display
reports for most system activities (paging, address space, channel path, device, I/O
queuing, domain, enqueue, page/swap, and real storage/processor/SRM).

You can choose any or all of the forms of reported data to give your installation the
most useful information. The reported data can then be used to tune the system for
better performance and to plan for resource changes.

Types of Sessions

Monitor | Session

LC28-1556-2 © Copyright IBM Corp. 1985,1989

To give flexibility in the types of system activity you can measure and the type of
output you can choose, RMF executes during several types of sessions. Although
the term “session” is normally used to refer to an interactive use of computing
facilities, an RMF session is, simply, an execution of RMF.

Two types of RMF sessions are described in this manual:

e Monitor I
¢ Monitor II

For information about Monitor III sessions and reports, see MVS/XA Monitor IT1 |
Reference and User’'s Guide.

Monitor I and Monitor II sessions collect and report data about specific system
activities.

A Monitor I session is a continuous background session of any duration that collects
information about processor activity, channel path activity, I/O device activity, I/O
queuing activity, workload activity, virtual storage activity, paging activity, enqueue
contention activity, page and swap data set activity, and ASM/RSM/SRM trace
activity. User exits allow you to measure and report on other areas of system
activity that are relevant to your installation. Data reported from the activities
measured can be in the form of SMF records and printed reports. Either or both of
these types of output can be selected.
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The activities to be measured, the type of output required, the length of the interval,
the length of the sampling cycle, and the length of the session itself are specified on
options that you supply to RMF at the beginning of the session. An operator
command starts a Monitor I session. Only one Monitor I session can be active at
any particular time, but you can modify the options during the session. Thus,
although the Monitor I session has potentially long duration, the activities it
measures and the type of output can be changed at any time during the session to
meet changes in your information needs. An operator or session command stops the
Monitor I session.

A Monitor II session is basically a snapshot session; that is, unlike the ongoing
Monitor I session that can measure various areas of system activity over a long
period of time, a Monitor II session generates a requested report from a single data
sample. A Monitor II session running independently of the Monitor I session can
collect information about address space activity, reserve activity, channel path
activity, enqueue activity, real storage/processor/SRM activity, and domain activity.
A Monitor II session running at the same time as a Monitor I session can produce
reports that overlap some areas of Monitor I session

measurements. These reports and the corresponding Monitor I session
measurements are:

Monitor II Session Reports Monitor I Session Measurements

transaction activity workload activity

device activity device activity

I/O queuing activity I/O queuing activity

page or swap data set page /swap data set activity
activity

The types of output for the resources measured during a Monitor II session can be
in the form of reports sent to a display station for immediate inspection or in the
form of SMF records and/or printed reports. To allow for this variety of output
forms, Monitor II sessions can be either display sessions or background sessions.
You can have as many TSO sessions as you require. However, only 32 non-TSO
Monitor II sessions can be active at any one time.

To enable you to take a snapshot of other areas of system activity during either a
display or a background session, you can add your own data gathering and reporting
routines to Monitor II session processing.

A Monitor Il Display Session: is either a task that runs as a local 3270 display
session or a TSO display session. Both types of sessions measure the same areas of
system activity and generate output in the form of display reports for immediate
inspection, with the option of obtaining printed copies of individual reports or all
reports produced during a session. The differences between the two types of display
sessions lie in the area of operating techniques:

Local 3270 Display Session: A local 3270 display session is started by an
operator command. Once started, it is controlled by the terminal user through
display commands. The session can be stopped by either the operator or the
terminal user, but only the terminal user can modify its processing.. Because
the session is started by an operator command, RMF must be initialized before
the session can be started.
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TSO Display Session: A TSO display session is started when a terminal user
who has logged on to TSO issues the RMFMON command. Once started, the
terminal user controls the session through display commands. The session can
be stopped or modified only by the terminal user. A TSO display session does
not require that RMF be initialized.

A Monitor II Background Session: measures the same areas of system activity as a
display session, but it generates output in the form of printed reports and/or SMF
records. Either or both output forms can be selected for a particular session. A
background session is started by an operator command, and processing, such as the
interval between the snapshot reports, is controlled by options determined when the
session is started. These options can be modified during the session. The session is
stopped by an operator command or the expiration of a user-specified length of time
for the session. Because the session is started by an operator command, RMF must
be initialized before the session can be started. Because the types of system activity
measured and the types of output generated differ for each session, the type of
session required depends on what you need to know about your system'’s
performance at any particular time and what form of output you require.

In addition to the wide choice of resource measurement and resource reporting
offered by the various types of sessions, the post processor can generate interval,
duration, summary, plot reports and exception reports whenever convenient. You
can thus use RMF in a way that best meets your installation’s particular needs and
procedures.
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C Chapter 2. RMF Control

This chapter describes the procedures needed to execute an RMF Monitor I or
Monitor II session.

You use commands and JCL statements to initialize, control, modify, and terminate
an RMF session. This section includes the following topics:

e “RMF Commands” describes the three categories of commands that control
RMF: system commands, session commands, and display commands.

‘ e “RMF JCL” describes the JCL statements RMF requires.

e “RMF Initialization” tells how to initialize RMF by using the START system
command or by submitting a batch job.

| ( ' e “RMF Session Control” describes how to identify and control a particular RMF
- session by using session commands.

e “Displaying RMF Status” describes how to determine what sessions are active
| and what options are in effect for each session.

¢ “RMF Termination” discusses how to stop RMF processing by using the STOP
system command.

; e “RMF Options” describes how to tailor an RMF session to suit your particular
\ needs.
| :

( Examples of commands are used to illustrate each RMF control function. Some of
these commands include Monitor I session options. The full meaning of each option
is described later under “Monitor I Session Options” in Chapter 3.
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RMF Commands

The commands that control Monitor I and II sessions fall into three categories:
system commands, session commands, and display commands.

System Commands

There are three system commands that control RMF processing: START,

MODIFY, and STOP.

START: The START system command initializes RMF or both initializes RMF and

starts a Monitor I session.

MODIFY: The MODIFY system command passes session commands to RMF

sessions.

STOP: The STOP system command terminates all RMF sessions (except those

running under TSO).

Session Commands

The four session commands that control RMF Monitor I and II session processing
are START, MODIFY, STOP and DISPLAY. The operator uses the input field of

the system MODIFY command to pass

any of these commands to RMF.

START: The START session command starts the Monitor I session, a Monitor II
background session, or a Monitor II local 3270 session. The operator must issue the
START system command to initialize RMF before issuing a START session

command.

MODIFY: The MODIFY session command changes the options currently in effect
for an active Monitor I or Monitor II background session. This command causes
RMF to end the current sampling interval, change any options specified in the
command, and resume processing. Any changed options take effect immediately.

STOP: The STOP session command terminates the Monitor I session, a specific
Monitor II background session, or a specific Monitor II local 3270 display session.

DISPLAY: The DISPLAY session command displays status information for active
RMEF sessions (except those running under TSO). Depending on the options on the
command, you can display the session identifiers of all active non-TSO sessions,
display the options for a particular session, or display the session identifiers and

options for all active non-TSO sessions.
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C Display Commands

Syntax Notation

The terminal user controls RMF processing for a session that produces display
station output (Monitor II local 3270 and TSO display sessions). The terminal user
issues display commands and selects reports. Display commands perform many of
the same functions performed by option selection during a Monitor I session,
Monitor II background session, or Monitor III session.

Monitor II display commands enable the terminal user to:
¢ Display the menu -- that is, the list of reports that are available.

¢ Select an item from the menu and cause the selected report to be displayed once.
During a display session on a device that has program function keys (PF keys),
you can select an item from the menu by pressing the PF keys that RMF
associates with the menu item.

e Select an item from the menu and cause the display of the selected report to be
updated automatically at a timed interval.

e Recall the most recently displayed data for a selected report.
e Frame backward and forward through a multi-frame report.
* Direct the current screen image to SYSOUT.

¢ Direct all reports requested during the session to SYSOUT.

* Specify whether the data presented in the requested reports is to be total data or
“delta” data -- data that reflects only the changes since the previous request for
a report. ~

¢ Stop the display session.

¢ Change the menu item associated with a PF key .

See Chapter 4 for a detailed discussion of Monitor II display commands.

This book uses the “brackets and braces” syntax language to describe the
commands, options, and menu items. The set of symbols listed below define the
format of each item; you should never enter these symbols in the actual command,
option, or menu item.

Underscore: The underscore () indicates a default option. If you want to select an
underscored alternative, you need not actually specify it when you enter the
command, option, or menu item, although, of course, you can.

Braces: Braces { } group related items, such as alternatives, and indicate that you
must choose one of the items enclosed within the braces, unless you are accepting a
default value.

Brackets: Brackets [ ] can also group related items; however, everything within the
brackets is optional and can be omitted.

You should use uppercase letters, commas, and parentheses exactly as shown.
Lower case letters represent variables for which you should substitute specific
information. Stacked items, enclosed in either braces or brackets, indicate
alternatives. One or more of the alternatives can be selected.

LC28-1556-2 © Copyright IBM Corp. 1985,1989 Chapter 2. RMF Control 2-3



IBM Conﬁdential"‘vRéstricted Materials of iBM”
Licensed Materials — Property of IBM

RMF JCL

Y

, S ‘ S
Whether you initialize RMF by an operator START system command or as a batch
job, certain JCL statements are required. .

RMF supplies a cataloged procedure for Monitor I sessions and Monitor II
background and local 3270 display sessions that are invoked in response to a
START command for RMF or an EXEC statement specifying PROC = RMF or
RMF. The contents of the IBM-supplied procedure needed to initialize¢ RMF for
these sessions are:

//IEFPROC  EXEC PGM=ERBMFMFC,REGION=4096K,DPRTY=(10,10)
//IEFPARM DD DDNAME=IEFRDER : :

//1EFRDER DD DSN=SYS1.PARMLIB,DISP=SHR

//SYSUDUMP DD SYSOUT=A

Notes: : N

1. When you are running a large number of sessions, you might find it necessary to —
override the REGION parameter on the EXEC statement to provide a larger
region size.

2. When work with a higher dispatching priority is executing, RMF is not
dispatched when its interval time expires. Data collection might be skipped for
the interval. To solve this problem, override the DPRTY parameter on the
EXEC statement to provide a higher dispatching priority for RMF.

The RMF partitioned data set is normally SYS1.PARMLIB. The contents of the N
four parmlib members (for Monitor I and II sessions) supplied by IBM are described o
later in this section under “Contents of the Parmlib Members.”

RMF dynamically allocates all message and report data sets to SYSOUT. However,
if the system returns a code that indicates that the ddname is in use, RMF proceeds
as if the dynamic allocation had been successful. Thus, your installation can allocate
the data sets for RMF in the JCL, enabling you, for example, to route output data
to a permanent data set rather than to SYSOUT. '
RMF data sets can thus be preallocated. The message and report data sets that P
RMF uses for Monitor I and II sessions and the ddnames for these data sets are:

Ddname Use

MFMESSGE Allocated during a Monitor I or Monitor II background session,
this data set contains messages that do not pertain to a particular
session. One MFMESSGE data set is allocated each time RMF
is initialized.

Note: The SYSOUT class for this data set cannot be changed by

the SYSOUT (class) parameter in the RMF options; to change
the SYSOUT class, you must preallocate the data set.

RMFSCxx Allocated during a Monitor I or Monitor II background session,
this data set contains messages that pertain to a particular
session.  One data set is allocated for each session, and xx is the
session identifier. For example, RMFSCZZ is always the
ddname for the Monitor I session, and RMFSCDD would be the N
ddname for a Monitor II background session with a session @(;
identifier of DD. ' i
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MFRnnnnn

MFEnnnnn

RMFDMxxx

RMFxxnnn

Note: The SYSOUT class for this data set cannot be changed by
the SYSOUT (class) parameter in the RMF options; to change
the SYSOUT class, you must preallocate the data set.

Allocated during a Monitor I session, this data set contains
report output. A ddname is generated and one data set is created
for each interval during the session; nnnnn is a decimal number
from 00001 to 99999.

The first interval is assigned the ddname MFRO00001, the second,
MFRO00002, and the process of generating ddnames is repeated
for each successive interval. Thus, if a session has fifteen
intervals, ddnames MFR0001 through MFRO00015 are used for
the interval reports produced.

Allocated during a Monitor I session, this data set is used by
ESTAE to re-allocate the report data sets after a recoverable
abnormal termination. The meaning of nnnrn and the process of
assigning ddnames are the same as for MFRnnnnn.

Allocated during a Monitor II local 3270 or TSO display session,
this data set contains hardcopy output generated when hardcopy
mode is in effect or when a print command is used. One data set
is generated for each session; xxx is the session identifier for a
local 3270 session or TSO for a TSO session.

Allocated during a Monitor II background session, this data set
contains report output. One RMFxxnnn data set is allocated for
each report; xx is the two-character session identifier, and nnn is
a decimal number from 001 to 999. A ddname is generated for
each report requested. The first report is assigned the ddname
RMFxx001, the second, RMFxx002; the process of generating
ddnames is repeated for each report. Only one ddname is used
for each report, regardless of the number of intervals occurring
during the session. If session options are modified to stop and
then restart a particular report, a new ddname is generated when
the report is restarted. For example, if a session with a session
identifier of AB is started, and reports are requested for ASD,
SRCS, and SPAG, the three ddnames are RMFABOO1,
RMFABO002, and RMFABO003. If the session options are
modified to NOASD, SRCS, and SPAG, then modified again to
re-specify ASD, the ASD reports would be sent to a data set with
the ddname RMFABO004.

Note: When you omit the DCB characteristics for the message and report data sets
described above, the characteristics used are:

DCB=(RECFM=VBA, LRECL=137 ,BLKSIZE=1693)

When you change the DCB characteristics, you cannot change the record format;
you must specify RECFM =VBA.
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RMF Initialization

RMF must be initialized in order to start sessions (except TSO sessions) or display
RMF status. You initialize RMF by issuing a START system command, which
invokes the RMF cataloged procedure. RMF can also be initialized as a batch job.
When you initialize RMF, you can either simply initialize RMF or you can both
initialize RMF and simultaneously start a Monitor I session.

The syntax of the START system command is:

{START RMF[.id],[ddd], [ser], [parm], [keyword=option]
S

id
A one- to eight-character identifier to be assigned to this initialization of RMF.
This is an optional field, but it must be specified in order to stop or modify
RMF processing through subsequent operator commands.

- ddd

The device number or device type (such as 3330) used when you are overriding
any corresponding unit specifications on the IEFRDER DD statement in the
RMF cataloged procedure. This is a positional parameter; the preceding comma
can be omitted only when you are omitting this field and all of the following
fields.

ser
The volume serial number used when you are overriding the corresponding
volume serial specifications on the IEFRDER DD statement in the RMF
cataloged procedure. This is a positional parameter; the preceding comma can
be omitted only when you are omitting this field and all of the following fields.

parm
The options for the Monitor I session, if a Monitor I session is to be started
concurrently with RMF initialization. To start a Monitor I session using
options taken from other sources, omit this field. See “Input Merge for the
Monitor I Session” and “Monitor I Session Options” in Chapter 3 for more
details. When you specify options, each option has the form:

option [(value)]

When you specify more than one option, each option must be separated from
any other options by a comma, and the entire field must be enclosed in
parentheses.

If you do not want to start a Monitor I session concurrently with RMF
initialization, you must specify the NOZZ option in this field. When you specify
NOZZ, it must be the only option specified. See “Monitor I Session Options” in
Chapter 3 for a complete explanation of the NOZZ option.

keyword = option
Any keywords required when you are overriding the data set specifications on
the IEFRDER DD statement in the RMF cataloged procedure. The keywords
specified must be keywords that are valid on a DD statement. If you have
replaced the RMF cataloged procedure supplied by IBM with a procedure that
contains symbolic parameters, you can specify in this field any symbolic
parameters defined in your procedure. Normally, this field is not used.
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Examples

. To use the START command to initialize RMF without starting a Monitor I

session, issue the command:
START RMF.A,,,N0ZZ

. To use the START command to initialize RMF and start a Monitor I session,

issue the command:
START RMF.A

All options for the Monitor I session are taken from other sources (see “Input
Merge for the Monitor I Session” in Chapter 3), and the session is assigned a
session identifier of ZZ.

. To initialize RMF and start a Monitor I session as a batch job using the RMF

cataloged procedure, the following JCL is required to invoke the RMF cataloged
procedure:

//RMFJOB  JOB  (accounting information)
//RMF EXEC RMF

All options for the Monitor I session are taken from other sources (see “Input
Merge for the Monitor I Session” in Chapter 3), and the session is assigned a
session identifier of ZZ. The operator can override the default options before
session initialization is complete.

. To use the START command to initialize RMF and start a Monitor I session,

specifying a system level workload activity report, setting a cycle length of 500
milliseconds, and taking the other options from other sources, issue the
command:

START RMF.A,,, (WKLD(SYSTEM) ,CYCLE(500))

The Monitor I session is assigned a session identifier of ZZ.

. To initialize RMF as a batch job and start a Monitor I session, specifying a

system level workload activity report, setting a cycle length of 150 milliseconds,
and taking the other options from other sources, use the following JCL:

//RMFJOB  JOB  (accounting information)
/ /RMF EXEC RMF,REGION=4096K,
// PARM="WKLD (SYSTEM) ,CYCLE(500) '

The Monitor I session is assigned a session identifier of ZZ.

RMF Session Control

Session commands can start and stop all non-TSO RMF sessions, modify the
options for an active Monitor I session, Monitor II background session, or Monitor
IIT data gathering session, and display the status of active non-TSO sessions. Only
one Monitor I session can be active at any particular time; up to 32 non-TSO
Monitor II sessions can be active concurrently.

To enable RMF to identify a particular session, each session must be assigned a
unique session identifier. You use this identifier on all session commands for that
particular session; it also appears in all RMF messages that pertain to that session.
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For the Monitor I session, the session identifier is always ZZ. If you start the
Monitor I session when you initialize RMF, the ZZ session identifier is assigned
automatically. If you start the Monitor I session with a START session command,
you must specify a session identifier of ZZ. See “Starting the Monitor I Session” in
Chapter 3.

For a Monitor II session, you assign the identifier when you start the session. The
format required for the session identifier depends on the type of session:

¢ For a local 3270 display session, the session identifier is the three-digit
hexadecimal device number, in the form nnn, of the display station used for the
session. See “Starting and Ending a Local 3270 Display Session” in Chapter 4.

You can specify a monitor-id value of (M2), however, if you do not specify a
monitor-id, the default value is M2.

¢ For a background session, the session identifier is any two-character alphameric
field (except ZZ) that you choose. See “Starting a Monitor II Background
Session” in Chapter 4.

e The session identifier for a Monitor IT TSO display session is always TSO; the
identifier is assigned automatically when the session is started.

Session commands are passed to RMF through use of the system MODIFY
command. The syntax of the MODIFY command is:

MODIFY [RMF.]id, input
F jobname,

id
The identifier assigned to RMF when it was initialized.

jobname
The jobname assigned to RMF when it was initialized as a batch job.

input
A session command that starts, stops, or modifies the options of a non-TSO
session. This field is also used to issue a DISPLAY command, described later
under “Displaying RMF Status.”

Assume that RMF has been initialized with the system command:
START RMF.A,,,N0ZZ

To start the Monitor I session, issue the command:
MODIFY RMF.A,START ZZ,NOCPU

As a result, the session is started, processor activity is not measured, and all other
options are taken from other sources.

To modify the options to include measurement of processor activity, issue the
command:

MODIFY RMF.A,MODIFY ZZ,CPU

To stop the Monitor I session from the operator console, issue the command:
MODIFY RMF.A,STOP ZZ
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This command stops only the Monitor I session; other active sessions can continue
processing, and RMF remains ready to accept further session commands.

Other examples of using the system MODIFY command to enter session commands
that control session processing are given under “Monitor I Session Control,” in
Chapter 3, and under “Starting and Ending a Local 3270 Display Session” and
“Monitor II Background Session Control” in Chapter 4.

Displaying RMF Status

Examples

Displaying RMF status enables the system operator to determine what sessions are
active and what options are in effect for each active session. Note that TSO sessions
are not included in the status information displayed because TSO sessions are
completely controlled by the terminal user.

To display RMF status, issue a DISPLAY session command. The DISPLAY
session command is passed to RMF through the input field of the system MODIFY
command. The required syntax is:

MODIFY | | [RMF.]1id,
D ALL

ACTIVE
DISPLAY session-id
F jobname,

id
The identifier assigned to RMF when it was initialized.

jobname
The jobname assigned to RMF when it was initialized as a batch job.

ACTIVE
Specifies that the session identifiers of all active non-TSO sessions are to be
displayed. ACTIVE is the default value.

session-id
The session identifier for a particular session; when session-id is specified, the
options for the named session are displayed.

ALL
Specifies that the session identifiers and current options for all active non-TSO
sessions are to be displayed.

1. To display the session identifiers of all active non-TSO sessions, issue either the
command:

MODIFY RMF.A,DISPLAY ACTIVE
or, because ACTIVE is the default, the command:
MODIFY RMF.A,DISPLAY
2. To display the options for the Monitor I session, issue the command:
MODIFY RMF.A,DISPLAY 7z

3. To display the session identifiers and options for all active non-TSO sessions,
issue the command:

MODIFY RMF.A,DISPLAY ALL
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RMF Termination

Example

The STOP system command terminates RMF processing. Issuing this command
causes all active non-TSO RMF sessions to end their processing. A message is
issued informing you that RMF has terminated. The STOP and CANCEL system
commands are the only ways to stop RMF once it has been initialized; methods of
stopping individual sessions are described in Chapter 3 for the Monitor I session and
in Chapter 4 for the Monitor II sessions. The syntax of the STOP system command
is:

STOP [RMF.]id
p jobname

id
The identifier assigned to RMF when it was initialized by the START system
command.

jobname
The jobname assigned to RMF when it was initialized as a batch job.

To terminate RMF processing (that is, to end the processing of all active non-TSO
sessions), issue the command:

STOP RMF.A

RMF Options

While system, session, and display commands essentially control an RMF session,
options tailor session processing to suit your particular needs. You specify options
when the session is started and can also modify them during session processing.
Seven parmlib members shipped with RMF contain possible options for running the
various RMF session types. Chapter 3 gives a detailed description of RMF session
options for Monitor I; chapter 4 gives a detailed description of session options for
Monitor II.

RMF takes the options that control Monitor I sessions and Monitor II background
sessions from the input sources in the following priority order:

1. START command parm value
2. EXEC statement PARM field (Monitor I session only)

3. One or more members of the RMF partitioned data set (usually
SYS1.PARMLIB)

4. Program defaults

When the session starts, RMF merges the options from these sources in priority
order. An option explicitly specified in the START command takes priority over
any conflicting specifications in the EXEC statement or the RMF partitioned data
set member or members. An option explicitly specified in the EXEC statement takes
priority over a conflicting specification in the RMF partitioned data set member or
members. If there are options for which no values are specified in the START
command, the EXEC statement, or the RMF partitioned data set member or
members, RMF uses the program defaults.
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C ' You can modify session processing during the session by specifying, on a MODIFY
. session command, the options to be changed. RMF changes only the options

| specified on the command. A changed option remains in effect until the session ends
‘ or the operator issues the MODIFY session command to change the option again.

Contents of the Parmlib Members

; Seven parmlib members are shipped with RMF and are placed in SYSI.PARMLIB

1 when RMF is installed. Four parmlib members apply to RMF sessions for

| Monitors I and II. Based on your installation’s particular needs, you can modify

| options for Monitors I and II in these parmlib members or supply additional
parmlib members. (For information about the parmlib members for a Monitor 111
session, see MVS/XA Resource Measurement Facility (RMF) Monitor ITI Reference
and User’s Guide, L.C28-1557.) The parmlib members and their contents for

(" Monitors I and II are:

¢ ERBRMF00 contains possible options for running the Monitor I session as a
high-level measurement tool.

¢ ERBRMFO0I contains possible options for a Monitor II background session.

¢ ERBRFMO02 contains options that produce very detailed reports for a Monitor I
session. This member is intended for use when you verify the installation of
RMF.

¢ ERBRFMO03 contains options that produce very detailed reports for a Monitor
B II background session. This member is intended for use when you verify the
: installation of RMF.

The options in each member are as follows:

ERBRMF00: The options supplied for the Monitor I session are:

LC28-1556-2 © Copyright IBM Corp. 1985,1989

CPU PAGESP
PAGING NOTRACE
CHAN NOENQ
WKLD (PERIOD) INTERVAL (60M)
DEVICE(NOTAPE) NOSYNC

- DEVICE(DASD) NOSTOP
DEVICE (NOCHRDR) CYCLE(10600)
DEVICE(NOUNITR) NOEXITS
DEVICE(NOCOMM) RECORD
DEVICE (NOGRAPH) NOREPORT
DEVICE (NONMBR) OPTIONS
DEVICE (NOSG) SYSOUT(A)
10Q(NOTAPE) VSTOR(S)
10Q(DASD)
10Q(NOCHRDR)
10Q(NOCOMM)
I0Q(NOUNITR)
10Q(NONMBR)
10Q(NOGRAPH)
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ERBRMFO01: The options supplied for a Monitor II background session are:

- ASD RECORD
NOUSER REPORT (DEFER)
NODELTA OPTIONS
SINTV(30S) SYSOUT(A)
STOP(30M)

ERBRMF02: The installation verification options for the Monitor I session are:

CPU
PAGING
CHAN
WKLD(PERIOD,SYSTEM,
RANGE ,DOMAIN,
0BJ, TIME)
10Q(DASD)
10Q(TAPE)
10Q(CHRDR)
I0Q(UNITR)
10Q(CoMM)
10Q (NONMBR)
10Q(GRAPH)
DEVICE(TAPE)
DEVICE (DASD)
DEVICE(CHRDR)
DEVICE(UNITR)
DEVICE (COMM)
DEVICE (GRAPH)
DEVICE (NONMBR)
DEVICE(NOSG)
PAGESP

TRACE (RCVUICA,END)
TRACE (RCVCPUA, END)
TRACE (RCVASMQA, END)
TRACE (RCVPTR,END)
TRACE (DMDTMPLT, END)
TRACE (DMDTCMPL, END)
TRACE (DMDTRUA, END)
INTERVAL (15M)
SYNC(15M)

STOP(8H)

CYCLE(250)

NOEXITS

RECORD

REPORT (REALTIME)
OPTIONS

SYSOUT(A)

VSTOR(S)

ERBRMF03: The installation verification options for a background Monitor II

session are:

ASD SENQR

ARD TRX

ASRM NOUSER
CHANNEL DELTA
DDMN SINTV(36S)
DEV STOP(1H)
TO0QUEUE RECORD
PGSP REPORT (DEFER)
SPAG OPTIONS
SRCS SYSOUT(A)
SENQ
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(J Chapter 3. Monitor | Session

The measurement activities of a Monitor I session can be started at the operator
console by a START command or as a batch job. See “Starting the Monitor I
Session” on page 3-21. Only one Monitor I session can be active at a time.

The options that you select control session processing. Each option is described
under “Monitor I Session Options.” The options for a session can be specified in:

¢ The parm field of the START command that starts the session.
¢ The PARM field of the EXEC statement in the RMF cataloged procedure.

¢ The RMF partitioned data set member(s), normally included in
SYS1.PARMLIB.

( , e The operator reply to message ERB306I.

The input from the sources is merged to form a final set of options for the session.
When you do not specify an option in any of these sources, RMF uses a program
default. Input merge is described under “Input Merge for the Monitor I Session” on
page 3-17. The set of options established by input merge can be modified during the
session, as described under “Modifying the Monitor I Session Options” on

page 3-22.

on page 3-23. Examples and descriptions of Monitor I reports appear under

(“ Methods of ending the session are described under “Ending the Monitor I Session”
“Monitor I Session Interval Reports” on page 3-25.

Monitor | Session Options

This section describes, in alphabetical order, the options that can be specified for a
Monitor I session. The program defaults are underscored where appropriate.

( CHAN/NOCHAN

Specifies whether or not channel path activity is to be measured. A channel
path is the physical interface that connects control units (grouped into logical
control units) and devices to the channel subsystem.

CPU/NOCPU
Specifies whether or not processor activity is to be measured.

| If you specify CPU in a Processor Resource/Systems Manager (PR/SM)
| environment in LPAR mode,, processor activity for all configured partitions is
| measured.

CYCLE(value)

Specifies, in milliseconds, the length of the cycle at the end of which sampling
observations are to be made. The valid range is from 50 to 9999 milliseconds. A
specification of less than the minimum value (50 milliseconds) is increased to 50
milliseconds. A specification of more than the maximum value (9999
milliseconds) is decreased to 9999 milliseconds. The default value is 1000

c b milliseconds. See “INTERVAL and CYCLE Options” later in this section for

= considerations that apply to choosing a cycle length.
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DEVICE (option,option...)/NODEVICE £
Specifies whether or not system device activity is to be measured. You can A
request device activity by specifying all devices within one or more classes, or,
optionally, one or more specific devices within each class.

Any of the following options can be specified:

¢ A device number in the form NMBR (nmbrl,nmbr2,...) where nmbrl and
nmbr2 are a one to three-digit hexadecimal number (leading zeroes can be
omitted)

-« NONMBR, which causes any lists of device numbers to be cancelled
¢ Any of the following classes:
CHRDR/NOCHRDR - Character reader devices

COMM/NOCOMM - Communications equipment

DASD/NODASD - Direct access storage devices N
GRAPH/NOGRAPH - Graphics devices L
TAPE/NOTAPE - Magnetic tape devices e
UNITR/NOUNITR - Unit record devices

Note: Because of its speed, the IBM 3890 Document Processor is reported
under unit record devices rather than character reader devices.

When you omit the device option, the defaults are as underscored above; that is,
the device report is produced for direct access storage devices. If you explicitly
specify DEVICE, you must include an option. However, the device option need
include only the classes you want to add to the default (DASD) and/or the N
specific device number you want data for. For example, to request device j
reporting for magnetic tape devices and direct access storage devices, you would
specify:

DEVICE(TAPE)

Direct access storage device reporting would be included by default, and the
other device classes would, also by default, not be reported.

To limit the reporting of direct access storage devices, you must specify
NODASD and use the NMBR field to identify those devices you want to
monitor. i

The NMBR field indicates that RMF is to report on the specific devices
identified. The numbers can be expressed as a single device or as a range of
devices. A range is indicated by specifying the first and last device numbers
separated by a colon. Each single number or range is separated by a comma.
For example, to request device reporting for magnetic tape devices 180, 183, 184,
185, and 188 as well as all direct access devices and communication equipment,
you would specify:

DEVICE(COMM,NMBR(180,183:185,188))

Again, direct access device reporting would be included by default, and any
device class (other than DASD or tape devices) would default to not being
included in reporting.

NONMBR is the default; when specified, it causes any existing lists of device
numbers to be cancelled. C

Note: For more information on non-DASD/TAPE measurement, refer to the
CMB parameter in IEASYS in MVS/XA System Program Library Initialization
and Tuning.
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To request device reporting for all storage groups, specify:
DEVICE(DASD,SG(aaa))

where aaa represents a storage group name. In the device report, RMF sorts the
storage group names by national characters first, then alphabetically, and finally,
by number. RMF always reports the storage group name of a volume when the
volume is a member of a storage group, even if the SG suboption has not been
selected. If the volume is added or deleted from a storage group, or if the
storage management subsystem is not active, the storage group name may not be
reported. If a volume does not belong to a storage group, the storage group
field for that volume is blank, and it appears at the top of the report.

If you request the following:
DEVICE(NODASD, NMBR(288,291), SG(PROCO1:PROCO5))

the device report is divided into two parts. The first part of the report contains
the devices specified by the NMBR suboption and is sorted by LCU and device
number. The second part contains the devices specified for the SG suboption
and is sorted by storage group and the device numbers within the group.
Because you can specify a device on the NMBR suboption that is part of a
storage group specified on the SG suboption, some devices might be reported
twice.

NOSG is the default; when specified, it causes any existing lists of storage group
names to be cancelled.

ENQ( ‘ DETAIL ] [,majorname[,minorname]])/NOENQ
SUMMARY

Specifies whether or not enqueue contention activity is to be measured. When
DETAIL is specified, the report includes the names of one or two jobs owning
the resource and one or two jobs that have the longest period of contention and
are waiting for the resource. The names reported are selected during the period
of maximum contention. No names are reported when you specify
SUMMARY. When you omit the ENQ option, the default is NOENQ. If you
explicitly specify ENQ, you must specify either DETAIL or SUMMARY;
specifying ENQ without choosing DETAIL or SUMMARY causes a syntax
error.

The optional majorname field can contain the one to eight character major name
of a serially-reusable resource. Optionally, the major name is followed by a
comma and a minor name. The minorname field can contain the one to
forty-four character minor name of the resource. For example:

ENQ(DETAIL,MAJORNAME ,MINORNAME)

You can use the name fields to measure the contention for a certain specific
resource; when you omit a specific name, all resources for which contention
occurs are measured. When you omit a minor name, all resources with the
major name you specify are included.

EXITS/NOEXITS
Specifies whether or not Monitor I user exit routines are to be executed during
session processing to enable your installation to gather and report data in
addition to the data measured by RMF. See “Monitor I Session User Reports”
on page 6-2 for information on using the exit routines.
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oM
value[M]
Specifies, in minutes (M), the length of the RMF reporting interval. At the end
of each interval, RMF is dispatched. All data is gathered and sampled data is
summarized. The data is then formatted for an interval report or an SMF
record. Either or both can be done. SMF records are written at this point,
while reports can be written or held for later printing, depending on the value
you specify for the REPORT option. The valid range for INTERVAL is from 1
to 60 minutes. Specifying a value outside this range causes RMF to use 1
minute if the value is below the range and 60 minutes if the value is above the
range. The default range is thirty minutes (30M). You can synchronize the
RMF reporting interval to any time within the hour by using the SYNC option.
See the SYNC/NOSYNC option later in this section for more information.

When RMF is executing and does not get control within 99 minutes, no data is
collected. RMF issues a message to tell the operator that data collection was
skipped for the interval. This problem can occur when the dispatching priority
for RMF is too low; see “RMF JCL” in Chapter 2 for information about
changing the dispatching priority. The interval length can also exceed 99
minutes when the processor is stopped during the interval; to avoid skipped data
collection in this case, terminate the session or RMF before stopping the
processor.

When the IPS or installation control specification changes during an interval
when RMF is measuring workload activity, RMF performs normal
end-of-interval processing when the change occurs. That is, RMF generates a
set of SMF records and, if the REPORT option is in effect, reports for the part
of the interval that elapsed before the change. RMF then reinitializes all active
measurements and continues normal processing using the new values for the IPS
or installation control specification. Although RMF automatically stops and
restarts the session, you should be aware of these actions because no data is
sampled during the brief period required to stop, modify, and restart the session.

100 (option,option...)[NOIOQ

Specifies whether or not I/O queuing activity is to be measured for the devices in
each logical control unit. The definition of a logical control unit (LCU) is
model-dependent.

On a 308x or 908x processor, an LCU is the set of devices attached to the same
physical control unit (or group of control units that have one or more devices in
common.) Each device belongs to only one LCU and all requests to the various
devices within an LCU share the same LCU queue for I/O request initiation and
redrive within the channel subsystem.

On a 4381 processor complex, an LCU is the set of devices attached to an
identical set of physical control units. A physical control unit can belong to
more than one LCU if the devices are configured asymmetrically. Each device
belongs to only one LCU. All I/O requests and redrives are queued on a
physical control unit basis.

On a 3090 processor, an LCU is the set of devices attached to the same physical
control unit (or group of control units that have one or more devices in
common). As with the 308x processor, each device belongs to only one LCU,
but the I/O processor (IOP), which is part of the channel subsystem, manages
and schedules I/O work requests to the various devices within the LCU of a
3090 processor.
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On all processors, you can request I/O queuing activity by specifying all LCUs
within one or more classes, or, optionally, one or more specific LCUs within
each class.

Any of the following options can be specified:

¢ An LCU number in the form NMBR (LCUN1,LCUN2,...) where LCUNI1
and LCUN?2 are a one to three-digit hexadecimal number or
NMBR(LCUNIL:LCUN?2,...) where LCUN1 and LCUN?2 are one to
three-digit hexadecimal numbers that indicate a specific range of LCU
numbers.

e NONMBR, which causes any lists of LCU numbers to be cancelled
¢ Any of the following classes:
CHRDR/NOCHRDR - Character reader

COMM/NOCOMM - Communications equipment
DASD/NODASD - Direct access storage
GRAPH/NOGRAPH - Graphics

TAPE/NOTAPE - Magnetic tape
UNITR/NOUNITR - Unit record

When you omit the IOQ option, the defaults are as underscored in the preceding
list; RMF measures I/O queuing for all logical control units (LCUs) of the
DASD device class. If you explicitly specify IOQUEUE, you must include an
option; however, the option need include only the classes you want to add to the
default (DASD) and/or the specific LCU number you want data for.

For example, to request I/O queuing activity for LCUs for magnetic tape devices
and direct access storage devices, you would specify:

10Q(TAPE)

Logical control units of the direct access storage devices would be included in
the report by default, and the other device classes would also by default not be
reported.

To limit the reporting to only some LCUs for direct access storage devices, you
must specify NODASD and use the NMBR field to identify those LCUs you
want to monitor.

The NMBR field indicates that RMF is to provide I/O queuing activity for the
specific LCU numbers identified. The numbers can be expressed as a single
LCU number or as a range of LCU numbers. A range is indicated by specifying
the first and last LCU numbers separated by a colon. Each single LCU number
or range is separated by a comma. For example, to request I/O queuing activity
for magnetic tape device logical control units 130, 133, 134, 135, and 150 as well
as all LCUs of the DASD and COMM classes, you would specify:

10Q(COMM,NMBR(130,133:135,150))

Again, LCUs of direct access storage devices would be included by default, and
the other device classes would also by default not be reported.

NONMBR is the default; when specified, it causes any existing lists of LCU
numbers to be cancelled.

MEMBER(list)
Specifies the member or members of a partitioned data set that contain the
options to be used for the session. The list can contain from one to five entries,
separated by commas, and each entry consists of a two-character alphameric

LC28-1556-2 © Copyright IBM Cofp. 1985,1989 Chapter 3. Monitor I Session 3-5




IBM Confidential “Restricted Materials of IBM”
Licensed Materials — Property of IBM

value to be appended to ERBRMF to form the member name. When more than
one member is specified, input merge takes the options from the members in left
to right priority order. '

For a Monitor I session, the default is 00, indicating member ERBRMFO00 in the
partitioned data set named on the IEFRDER DD statement in the RMF
cataloged procedure (normally SYSI.PARMLIB). The MEMBER option must
not be specified within a partitioned data set member. ‘

For a list of the options specified in the members supplied by IBM, see
“Contents of the Parmlib Members” in Chapter 2.

Each member specified must contain options appropriate for the Monitor I
session. A member containing Monitor II background session options will cause
syntax errors.

NOZZ

Specifies that the Monitor I session is not to be started when RMF is initialized.
NOZZ indicates RMF initialization only. NOZZ is mutually exclusive with all
other options; that is, when NOZZ is specified, it must be the only option
specified. When NOZZ is specified on the EXEC statement and RMF is
initialized by a START command that does not specify NOZZ, the NOZZ
option on the EXEC statement is ignored, and RMF starts the Monitor I session
as specified on the START command.

NOZZ can be specified only on the START command for RMF or in the
PARM field of the EXEC statement. It must not appear within a partitioned
data set member or in an operator reply to an RMF message.

OPTIONS/NOOPTIONS

Specifies whether or not a list of the options to be used is to be printed at the
operator console at the start of the session. If the list is printed (OPTIONS
specified), the operator can respond with any desired changes, except the
MEMBER option.

On the operator command, OPTIONS can be abbreviated OPTN, and
NOOPTIONS can be abbreviated NOOPTN.

You can avoid unnecessary console output and delay in starting the session by
specifying NOOPTIONS. However, if RMF detects any syntax errors during
input merge, OPTIONS is forced.

Figure 3-1 shows an example of the console output produced when OPTIONS is
in effect. Each option is followed by the input source from which RMF input
merge obtained the option. The possible sources are:

¢ COMMAND -- the option was specified on a START or MODIFY
command.

e DEFAULT -- the option was taken from the program defaults.

¢ EXEC -- the option was specified on the EXEC statement in the RMF
cataloged procedure.

¢ CHANGED -- the option was changed by RMF. A preceding message will
describe the nature of the conflict and the change RMF has made.

* MEMBER -- the option was specified in a member of the RMF part.tioned
data set.

¢ REPLY -- the option was changed by the operator in reply to message
ERB306I. :
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ERB305I ZZ : PARAMETERS

ERB305I ZZ : WKLD (PERIOD) -- DEFAULT
ERB305I 7ZZ : NOSYNC -- DEFAULT

ERB305I ZZ : TRACE (RCVPTR,ALL) -- MEMBER
ERB305I ZZ : TRACE (RCVASMQA,ALL) -- MEMBER
ERB305I ZZ : TRACE (RCVCPUA,ALL) -- MEMBER
ERB305I ZZ : TRACE (RCVUICA,ALL) -- MEMBER
ERB305I ZZ : NOEXITS -- MEMBER

ERB305I ZZ : ENQ(DETAIL) -- MEMBER
ERB305I ZZ : OPTIONS -- COMMAND

ERB305I ZZ : STOP(168H) -- MEMBER

ERB305I ZZ : CYCLE(250) -- MEMBER

ERB3051 ZZ : INTERVAL(15M) -- MEMBER
ERB305I ZZ : RECORD -- MEMBER

ERB3051 ZZ SYSOUT(z) -- MEMBER

ERB305I ZZ : REPORT(REALTIME) -- MEMBER
ERB305I ZZ : PAGESP -- MEMBER

ERB305I ZZ : DEVICE(NOCHRDR) -- DEFAULT
ERB305I ZZ : DEVICE(NONMBR) -- DEFAULT
ERB3051 ZZ : DEVICE(GRAPH) -- MEMBER
ERB305I 7Z : DEVICE(COMM) -- MEMBER
ERB305I ZZ : DEVICE(DASD) -- MEMBER
ERB3051 ZZ : DEVICE(TAPE) -- MEMBER
ERB305I ZZ : DEVICE(UNITR) -- MEMBER
ERB3051 ZZ : DEVICE(NOSG) -- DEFAULT
ERB305I ZZ : CHAN -- MEMBER

ERB305I ZZ : PAGING -- MEMBER

ERB305I ZZ : I0Q(NOCHRDR) -- DEFAULT
ERB305I ZZ : TOQ(NONMBR) -- MEMBER
ERB3051 ZZ : I0Q(GRAPH) -- MEMBER

ERB305I 7Z : 10Q(COMM) -- MEMBER

ERB3051 7Z : 10Q(DASD) -- MEMBER

ERB3051 7Z : IO0Q(TAPE) -- MEMBER

ERB305I ZZ : IOQ(UNITR) -- MEMBER

ERB305I ZZ : VSTOR(S) -- MEMBER

ERB305I ZZ : MEMBER(04) -- COMMAND

Figure 3-1. Console Output From the OPTIONS Option

PAGESP/NOPAGESP
Specifies whether or not page/swap data set activity is to be measured.

PAGING/NOPAGING
Specifies whether or not system paging activity is to be measured.

RECORD/NORECORD
Specifies whether or not measured data is to be written to the SMF data set. In
order for RECORD to take effect, the complementary SMF enabling procedures
must first be performed. These procedures are described in System Management
Facilities (SMF).

REALTIME
REPORT( [ DEFER )/NOREPORT
Specifies whether or not printed interval reports of the measured data are to be
produced. When you omit the option, the default is NOREPORT. If you
explicitly specify REPORT, you must specify either REALTIME or DEFER;
specifying REPORT without choosing either REALTIME or DEFER causes a
syntax error.
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REALTIME indicates that the reports are to be printed when formatted at the
conclusion of the interval; DEFER indicates that the reports are to be printed
after RMF processing terminates.

M

STOP (value [ H } )/INOSTOP
Specifies the desired duration for the Monitor I session in minutes (M) or hours
(H). The valid range is from one minute to one week (168 hours or 10,080
minutes). If you do not specify a value, the default range is 8 hours. If you
specify a value outside the range, RMF uses one minute if the value is below the
range and 168 hours if the value is above the range. If neither M nor H is
specified, M (minutes) is assumed. NOSTOP means that the session can be
ended only by a STOP command. Note that the STOP option applies only to
the session. RMF remains active until the operator issues a STOP system

command.

The operator STOP command can end all the sessions at any time, regardless of :
the value specified for this option, provided that a session identifier was specified
or assigned automatically when the session was started.

Because of SYSOUT space limitations, STOP (interval) will be forced when both
NOSTOP and REPORT(DEFER) are specified, where interval is the value of
the INTERVAL option after it has been validated during input merge.

SYNC (nnM)/NOSYNC
Specifies whether or not the interval is to be synchronized with the hour. The
valid range is the number of minutes from 0 to 59 (nn), after the hour at which
synchronization is to occur. If any value other than 0 through 59 is specified,
RMF assigns a default value of 0. RMF synchronizes the interval by shortening
the first interval. Subsequent intervals remain synchronized only when the
length of the specified interval can be evenly divided into 60. For example, if
you specify an interval of 20 minutes synchronized on 10 minutes, reports are
generated at 10, 30, and 50 minutes past the hour. Therefore, if you start your
session at 9:05, the first interval is shortened so that a report is generated at
9:10. Similarly, if you start your session at 9:15, the first interval is shortened so
that a report is generated at 9:30.

NOSYNC is the default and specifies that intervals are not to be synchronized.

SYSOUT(class)
Specifies the SYSOUT class to which the formatted interval reports are directed.
Class A is the default. The SYSOUT option cannot be modified during the
session.

TRACE(fieldname[,opt list])/NOTRACE
Specifies whether or not the contents of ASM/RSM/SRM control block fields,
or certain SMF data fields are to be traced, where:

fieldname
Is a valid field name in one of the following:

Augxiliary storage manager vector table (ASMVT)
System resource management (SRM) data areas

System resource management (SRM) domain table
RSM control and enumeration area (RCE)

System management facilities (SMF) data area (SMCA)
A user-specified field name

® o o o o o

Note: For information on how to enable RMF to trace the contents of a
user-specified field, see “Tracing Your Own Field” in Chapter 7.
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The RCE fields that can be specified and their meanings are:

field
RCEAFC
RCEPOOL

RCEDFRS
RCETOTPI
RCETOTPO

RCEESREA
RCEVIOME
RCEVIORE

RCEVIOMG

RCEVIOPI
RCEVIOPO

RCEVIORU
RCESWPPI

RCESWPPO
RCETOTRC

RCECOMPI
RCECOMPO
RCECOMRC

RCECOMAL
RCESPFR
RCETOTFX

RCELPAPI
RCELPARC

RCEPAGMYV
RCEESINU
RCEESWRT
RCEMVBEL

RCENWSF
RCEWSDNE

meaning

total number of frames currently on all available frame queues
number of frames currently available to the system, including frames
backing permanent storage (nucleus frames, hardware storage area
frames, FLPA frames or fixed BLDL frames), bad frames and
offline frames.

number of times a deferred frame allocation has been satisfied
total number of pages paged-in excluding swap-in and VIO page-in
total number of pages paged-out, excluding swap-out, move-out of
VIO pages, and page-out of VIO pages

number of pages read from extended storage

number of VIO pages written to extended storage

number of VIO reads from extended storage

number of VIO pages migrated from extended storage to paging
data sets

total number of VIO pages paged-in, excluding swap-in

total number of VIO pages, excluding swap-out, moved out or
paged-out

number of times a VIO data set page was reused

total number of pages requiring I/O to swap-in

total number of pages requiring I/O to swap-out

total number of times a page was reclaimed from an available frame
queue

number of common area pages paged-in

number of common area pages paged-out

number of common area pages that have been reclaimed from an
available frame queue

number of frames allocated to common

number of frames available by swap-out without requiring I/O
total number of pages currently fixed, the sum of page-fixed LSQA,
SQA (excluding reserved SQA) and V=R allocated pages

number of PLPA and PLPA directory pages paged-in

number of PLPA and PLPA directory pages that have been
reclaimed from an available frame queue

number of times a frame was moved from one frame to another
number of in-use extended storage frames (3090 processor only)
number of pages written to extended storage frames (3090 processor
only)

number of pages moved out of real storage below the 16 megabyte
line

total number of secondary and non-working set pages migrated to
total number of primary working set pages migrated to auxiliary
storage (3090 processor only)

The ASMVT fields that can be specified and their meanings are:

field
ASMSLOTS
ASMVSC
ASMNVSC
ASMERRS
ASMIORQR
ASMIORQC

LC28-1556-2 © Copyright IBM Corp. 1985,1989

meaning

total local slots (sum of slots in open local page data sets)
total local slots allocated for VIO private area pages

total local slots allocated for non-VIO private area pages
bad slots on local page data sets

count of I/O requests received by I/O control

count of I/O requests completed and returned to RSM
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The SRM data area fields that can be specified and their meanings are:

field meaning ‘

RMCAUSSC unilateral swap out count

RMCANQSC CPU enqueue exchange swap count

RMCATOSC terminal output swap count

RMCAEXSC exchange on recommendation value swap count

RMCARSSC real storage shortage swap count

RMCATISC terminal input swap count

RMCALWSC long wait physical swap count

RMCAXSSC auxiliary storage shortage swap count

RMCADWSC detected wait physical swap count

RMCARQSC requested swap count

RMCAFHLD number of swaps failed because of an outstanding HOLD
SYSEVENT

RMCATSSC count of transition swaps

CCVRBSWT recent base system wait time

CCVRBSTD  recent base time of day

CCVEIJST low priority user job step time

CCVIMBBT  time of last CPU imbalance

CCVUTILP  system CPU utilization

CCVLGUTL long term CPU utilization * 256

CCVENQCT number of users non-swappable for enqueue reasons

CCVCPUCT number of online CPUs

MCVSTCRI  highest system UIC

MCVFRCNT number of pages needed to be stolen by force steal routine

MCVMGAGE extended storage migration rate (3090 processor only)

RCVUICA UIC average

RCVCPUA CPU usage average * 16

RCVAVQC AVQ low count

RCVASMQA ASM queue length average

RCVPTR paging rate

RCVDPR demand paging rate

RCVPAGRT total paging rate

RCVSWPTM time (in milliseconds) used by ASM to process a request to transfer
a group of pages to or from a data set

RCVMFXA  average number of fixed frames for the system

RCVFXIOP  percentage of real storage that is fixed or allocated for paging

RCVMSPP page delay time excluding swap paging (in milliseconds)

LSCTCNT current number of logically swapped users for terminal wait

LSCTMTE maximum think time allowed for logical swap candidate

MCVSIPR common page-in rate

MCVTWSS common target working set size

RMCTTRPC number of pages used for transaction elements

MCVSBLTF long term percentage of eligible storage that is actually fixed

MCVSBLTS long term steal criteria average

MCVSBFQA short term available frame count average

MCVSBRVF  storage contention factor used for computing the storage load
balancing recommendations

MCVSBIMT time of day when storage was last considered out of balance

RCVAFQA average available frame count

MCVSBSIG  frame count threshold for significant storage users
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The domain table fields that can be traced and their meanings are:

field meaning

DMDTMPLT current multiprogramming level target

DMDTCMPL current multiprogramming level

DMDTINCU users per domain in storage

DMDTOUTU users per domain out of storage

DMDTRUA  average number of ready users * 16

DMDTTWSR time weighted service rate for a domain

DMDTCIDX domain contention index * 256

DMDTTWET average elapsed time in 1024 microsecond units for first period TSO
transaction (does not include delay imposed by SRM to meet
response time objective)

The domain fields appear in the report as follows:

field specified field reported
DMDTINCU DMINUxxx
DMDTOUTU DMOUTxxx
DMDTMPLT DMTARxxx
DMDTRUA DMRUAxxx
DMDTCMPL DMMPLxxx
DMDTTWSR DMTWSxxx
DMDTCIDX DMCDXxxx
DMDTTWET DMTWExxx

The SMF data fields that can be traced and their meanings are:

field meaning

SMCANMFL current number of full buffers

SMCACNBF current number of buffers

SMCABFWT number of buffers written

SMCARCWT number of records written

SMCABFLS number of records lost because of a shortage of buffers
SMCADSCT number of records lost because of a full data set

The logical path block (LPB) field that can be traced and its meaning is:

field meaning
LPBUTIL LPB utilization
opt list
Is one or more of the following:
MIN the minimum sampled value of the field over the sampling
period.
MAX the maximum sampled value of the field over the sampling
period.
AVG the average value of the field over the sampling period.
END a snapshot of the last value in the sampling period.
STDDEV the standard deviation from the values sampled.
ALL the default for opt list, meaning all of the above.
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S

VSTOR[([ D } [.jobname1,jobname2,...])] /NOVSTOR

Specifies whether or not virtual storage activity is to be measured. RMF can
produce common storage summary and detail reports and private area summary
and detail reports. When you specify S, either explicitly or by default, RMF
produces summary reports, when you specify D, RMF produces both summary
reports and detail reports. (Specifying S or D affects only the reports RMF
produces; RMF always collects the data required for a detail report.)

To obtain private area reports, replace jobname with the name of the job to be
reported. RMF gathers private area data only when you specify a job name.
While the syntax allows you to specify the names of up to 25 jobs, it is more
practical to minimize the time required to gather the data by specifying one or
two jobs at any one time. When selecting specific jobs, note also that RMF can
gather meaningful data only for long-running jobs.

If you omit the VSTOR option, the default is VSTOR(S). If you specify
VSTOR without any operands, RMF also produces a summary report for
common storage. Examples of other possible combinations are:

¢ VSTOR(D) produces a summary and detail report for common storage.

e VSTOR(D,VTAM) produces a summary and detail report for common
storage and a summary and detail report for the private area of the VTAM
address space.

¢ VSTOR(MYJOB) produces a summary report for common storage and a
summary report for the private area of the MYJOB address space.

If you specify the name of a job that is not running when RMF begins
measuring virtual storage activity, RMF issues a message indicating that it
cannot gather data about the named job. For as long as the VSTOR option
remains unchanged, RMF searches for the job at the beginning of each interval.
The message appears on the operator console and in the SYSOUT message data
set; when RMF finds the job, it deletes the message from the operator console.

WKI.D(list)/ NOWKLD

Specifies whether or not system workload activity is to be measured. When
WKLD is specified, list must indicate the type of reporting required. Any or all
of the following can be specified in (list):

PERIOD/NOPERIOD --  Requests reporting by performance group period
type 1 sub-report)

GROUP/NOGROUP --  Requests reporting by performance group (type 2
sub-report)

RANGE/NORANGE - Requests reporting by performance objective,

domain, and performance group in a range of
performance group numbers (type 3, 4, and §
sub-reports)

OBJ/NOOBJ - Requests reporting by performance objective (type 6
sub-report)

DOMAIN/NODOMAIN -~ Requests reporting by domain number (type 7
sub-report)

SYSTEM/NOSYSTEM - Requests reporting by system (type 8 sub-report)

TIME/NOTIME - Requests reporting by time slice group (type 9

sub-report)

When you omit the option, the defaults are as underscored above. When you
explicitly specify WKLD, you must include list or a syntax error occurs.
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Need for Careful Choice of Options
Care should be taken in specifying certain groups of RMF options. Some options
cannot be used concurrently to control a single Monitor I session. Should any
conflicts occur, RMF detects the mutually-exclusive options during input merge and
selects compatible values for these options; the operator is notified of the selections
made. The possible conflicts are described in Figure 3-2.

Figure 3-2. RMF Response to Conflicting Options

Conflict Problem RMF Resolution
NOREPORT AND No way for installation to Change NOREPORT to
NORECORD obtain measurement data REPORT (DEFER)
specified

STOP value Indicates session termination Set STOP value equal to
specified is less before obtaining any data INTERVAL value

than INTERVAL

REPORT(DEFER) SYSOUT becomes cluttered Change NOSTOP to STOP
and NOSTOP with unprinted reports value equal to INTERVAL
specified value

Other groups of options do not cause actual conflicts, but their values must be
chosen carefully to avoid undesirable results. Those options that must be specified
with care include:

INTERVAL values and CYCLE values

STOP, INTERVAL, and REPORT values

RECORD, TRACE, INTERVAL, and CYCLE values
Device class selection for the DEVICE option

INTERVAL and CYCLE Options
Much of the data in the paging, page/swap data set, processor, ASM/RSM/SRM
trace, virtual storage, CPU, I/O queuing, and device activity reports is statistically
sampled. Because, according to statistical theory, the accuracy of sampled data
increases with the number of samples taken of random events, you would expect to
observe more precise results with decreased CYCLE time (for a fixed INTERVAL
value), or with increased INTERVAL length (for a fixed CYCLE value). For
example, 400 samples taken of random independent events provide a value that, with
90% confidence, should fall within 4% of the true value; 1,600 samples of random
independent events decrease to 2% the expected range of error, with 90%
confidence.

However, pure statistical predictions are not always applicable to a software
measurement tool such as RMF because the assumptions on which they are based
(unbiased random independent samples and an infinite population) might not hold in
an operating environment. Bias might occur because RMF samples internal
indications of external system events. Thus, RMF values might not precisely
approach the values measured by a hardware measurement tool.

The independence assumption becomes less and less realistic as CYCLE gets very
small. As CYCLE gets smaller, each sample is more likely to find the system
performing the same functions as in the previous sample; therefore, the new sample
adds little additional information. The use of a smaller CYCLE value (while holding
INTERVAL constant) should not be detrimental to accuracy, but any increase in
accuracy might be of questionable benefit when compared with the system overhead

LC28-1556-2 © Copyright IBM Corp. 1985,1989 Chapter 3. Monitor I Session 3-13




IBM Confidential “Restricted Materials of IBM”
Licensed Materials — Property of IBM

that is introduced. A reasonable minimum CYCLE value is a function of the timing
characteristics of the hardware being measured.

Note: In a 3090 processor, RMF acquires data about the use of channels through
the system activity display (SAD). The hardware maintains running counters and
samples at a frequency far exceeding that of any software mechanism. As a result,
the frequency at which RMF picks up the counts on channel use does not affect the
accuracy of the measurements. Other values acquired on a 3090 processor, such as
MIN and MAX values for the available extended storage frames, do depend on
sampling rather than on running counters. The sampling rate, as described earlier,
does affect the expected accuracy of the information recorded in these fields.

STOP, INTERVAL, and REPORT Options
As mentioned earlier, the specification of NOSTOP along with REPORT(DEFER) is
considered a conflict by RMF, because of the possible filling up of SYSOUT spool
space. A similar problem can occur when the STOP value specified is very large, the
INTERVAL value is small, and REPORT(DEFER) is specified.

RECORD, TRACE, INTERVAL, and CYCLE Options
When writing SMF trace records (RECORD specified) use discretion when
specifying INTERVAL, CYCLE, and the desired trace options. SMF restricts the
size of records written by the user to 32K bytes; therefore, the SMF record (type 76)
! will be truncated after the last complete set that will fit within 32,756 bytes.
However, the truncated “set data” is still included in the fields of the trace record
| that contain totals for all set data.

1 Note: Trace reports printed with the REPORT option are not affected by a
truncated SMF record and will contain all the set data. However, trace reports
printed by the post processing routine from the same record would lack the
truncated set data.

The following formula should be used in calculating the type 76 record size:

interval

record size = 104 + \cycle * samples per set/ * set size

104
Indicates the length, in bytes, of the SMF record common header, header
extension and RMF product section.

interval
Indicates the value specified on the INTERVAL option, converted to
milliseconds.

cycle
Indicates the value specified on the CYCLE option in milliseconds.

samples per set
Indicates the IBM-supplied default of 60 unless the system programmer uses the
SUPERZAP macro. (See “ASM/RSM/SRM Trace Activity Report” later in this
chapter.)
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set size
Indicates the length, in bytes, of the array that contains the set data for the field
name. This value depends on the length of the data field traced and the trace
options specified as follows:

Trace Option 4-byte data field 2-byte data field
MIN 4 2

MAX 4 2

AVG 8 6

END 4 2

STDDEV 20 14

STDDEYV and AVG 20 14

ALL 32 20

Note: If the IBM-supplied default of 60 samples per set is used with a cycle value
equal to or greater than 60 milliseconds, data will never be truncated from the SMF
record.

Examples of Calculating Record Sizes
1. If the interval value specified is 30 minutes (1,800,000 milliseconds), the cycle
value specified is 250 milliseconds, and the trace options specified for
RCEPOOL (a 2-byte data field) are minimum, maximum, and standard
deviation, the resulting calculation would be:

record size = 104 +/1,.800,000\* 18 or 2,264 bytes
250 * 60

Notes:
¢ The IBM-supplied default of 60 was in effect for samples per set.

¢ MIN for a 2-byte field name requires 2 bytes, MAX requires 2 bytes, and
STDDEY requires 14 bytes, totaling 18 bytes for the set size value.

2. If the interval value specified is 60 minutes (3,600,000 milliseconds), the cycle
value specified is 100 milliseconds, all the trace options for ASMSLOTS (a
4-byte data field) are specified, and the samples per set value was zapped to 30,
the resulting calculation would be:

record size = 104 +(3 600,000 )* 32 or 38,504 bytes

100 * 30
A record size of 38,504 causes the last 174 sets to be truncated.

3. If the interval value specified is 60 minutes (3,600,000 milliseconds), the cycle
value specified is 60 milliseconds, all the trace options for RMCAUSSC (a
4-byte data field) are specified, and the samples per set value is the
IBM-supplied default of 60, the resulting calculation would be:

record size = 104 +/3,600,000\* 32 or 32,104 bytes
60 * 60
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Device Class Selection for the DEVICE Option

Because RMF overhead is directly related to the number of devices being measured,
the DEVICE option list should include only those devices that require measurement.
To further reduce RMF overhead, select specific devices for reporting rather than
entire device classes. A good example of a candidate for reporting by device number
to reduce system overhead would be the mass storage system (MSS). In addition to
reducing RMF overhead, limiting the devices can also decrease the amount of SQA
storage required by a Monitor I session as well as decrease the length of the SMF
device records. In the case of post processor routines, selecting specific devices can
result in shorter reports, thus saving both time and paper. Your storage
administrator uses the storage management subsystem to define storage groups.
Storage groups are a set of DASD volumes that have been assigned one common
name. By using storage groups, volumes can be grouped together in easily
measurable sets. For example, assign storage groups with paging volumes separate
from storage groups with excessively used data sets.

The values you specify for the CYCLE option and the interval option also affect
overhead. By decreasing CYCLE length or increasing INTERVAL length, you can
increase sample size (number of samples per interval). Note, however, that
decreasing the CYCLE length could significantly degrade system performance,
especially in the device measurements area. At each sampling cycle, there is system
overhead introduced by processing the periodic interruption and collecting the data.
Because device data collection is the major contributor to this type of overhead,
installations with a large number of UCBs (internal control blocks describing the
devices generated with the system) can use the following approximation to estimate
the total overhead (number of instructions executed) for each sampling cycle:

# of instructions = 70 + (10 * D1) + (60 * D2) + (106 * D3)

D1
Indicates the number of UCBs associated with offline devices for monitored
device classes.

D2
Indicates the number of UCBs associated with online devices for monitored
device classes.

D3
Indicates the average number of UCBs that have an I/O request outstanding on
each sample. The number might be about 5% of the number of active devices,
but can vary greatly depending on system workload.

Note:  When a condition (such as device allocated, device reserved, device not ready,
and mount pending) is tested and found to be true for an online device, the number
of instructions executed for each sampling cycle increases by approximately 5 for
each true condition. If the device is a multiple exposure device (such as an IBM

- 2305 Fixed Head Storage Device), the instruction count increases by approximately

17.

Therefore, the cycle value should not be made too small, especially when the number
of UCBs for measured device classes is large.
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‘ ( Input Merge for the Monitor | Session

3 Input merge is the process RMF performs to determine what options are to be
established for the Monitor I session. Input merge is performed at the start of the
session and whenever the MODIFY session command is used to modify the options
of an active Monitor I session. Input merge takes options from various input
sources and merges them to form a list of options for the session.

When the Session Is Started
At the start of the session, input merge uses a “fill in the blanks” procedure; that is,
it takes options from the four possible input sources in a defined priority order.
Once an option is filled in, no options from a lower-priority input source can
override that option. The input sources and their priority order are:

1. The parm field of the START command. Any options specified in this input
source have the highest priority. If the MEMBER option is specified, the
- options contained in the member(s) are processed after any other options
( specified on the START command and before RMF proceeds to the next input
source.

The MEMBER option can be used to specify up to five members of the RMF
partitioned data set (normally SYS1.PARMLIB). If the MEMBER option is

‘ used to specify more than one member, RMF takes options from the members

! in left to right order. If, for example, MEMBER(02,07) is specified, RMF

generates the member names ERBRMF02 and ERBRMF07 and takes options

! from ERBRMFO2 first. Thus, if ERBRMFO02 specifies ENQ(DETAIL) and

i ERBRMF07 specifies ENQ(SUMMARY), ENQ(DETAIL) is the option

( ,' established for the session. If a specified member does not exist, RMF continues
- with the next specified member, if any, or proceeds to the next input source.

2. The PARM field of the EXEC statement in the RMF cataloged procedure. Any
options specified in this input source have the second highest priority. Options
specified here cannot override any options from the parm field of the START
command. If, for example, CHAN is specified on the START command and
NOCHAN is specified on the EXEC statement, CHAN is established during
input merge.

(~ If the MEMBER option is specified, the options contained in the member(s) are
processed after any options specified on the EXEC statement and before RMF
proceeds to the next input source. Use of the MEMBER option is as described
earlier for item 1. Note that the EXEC statement is not used when the Monitor
I session is started by a START session command.

3. If the MEMBER option has not been specified on either the START command
or the EXEC statement, RMF uses a default member name, ERBRMFO00, as the
third highest priority input source. Options from the default member can fill in
only those options not specified earlier on a higher priority input source.

4. The program defaults. The program defaults are the lowest priority input
source; that is, the program defaults can fill in only those options not filled in by
a higher-priority input source.

During input merge, RMF might detect mutually exclusive options or syntax errors.
When either occurs, RMF notes the condition and issues a warning message, but it
c\\ does not terminate the merge. When RMF detects mutually exclusive options (such
5 as both RECORD and NORECORD), it takes the value associated with the first
specification for the option. When an invalid value is detected for CYCLE,
INTERVAL, SYNC, or STOP, RMF substitutes a valid value, as described for each
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option under “Monitor I Session Options.” When other errors are detected, RMF
ignores the input option in error and uses the next valid specification from a lower
priority source.

| At the end of input merge, RMF checks for conflicting options; see Figure 3-2 for a
description of these options and the actions RMF takes. RMF displays the options
resulting from input merge at the operator console when:

e OPTIONS is in effect.
¢ An error has been detected during the merge.
¢ Conflicting options have been detected and changed.

The system operator can change the options, if necessary, before session processing
begins.

Examples of the Input Merge Process
To show how the input merge process works, assume:

1. RMF partitioned data set member ERBRMF02 contains the options:

WKLD (SYSTEM)
OPTIONS
NOPAGESP
EXITS

2. RMF partitioned data set member ERBRMF10 contains the options:

NOEXITS
DEVICE(NOUNITR,TAPE)

3. The RMF cataloged procedure contains the following statement:

//1EFPROC EXEC PGM=ERBMFMFC,REGION=4096K,
// PARM='CYCLE (150) ,DEVICE (NOTAPE,DASD) ,
// MEMBER (02) *

If the operator initializes RMF and starts the Monitor I session with the following
START command:

START RMF.A,,, (WKLD(GROUP) ,MEMBER(10),CYCLE(100),
DEVICE(COMM))

Input merge uses the three options from the START command to begin the list of
session options:

WKLD (GROUP)
CYCLE(100)
DEVICE (COMM)

Next, RMF generates the member name ERBRMF10 from the MEMBER option
specified on the START command, and takes options from the member to continue
filling in the list of options. After processing ERBRMF10, the option list consists
of:

WKLD (GROUP)

CYCLE(100)
| DEVICE (COMM,NOUNITR,TAPE)
NOEXITS

Input merge then proceeds to the second highest priority source, the PARM field of
the EXEC statement in the RMF cataloged procedure. CYCLE(150) and
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DEVICE(NOTAPE) are ignored because these options have been filled in by a
higher-priority source. RMF adds:

DEVICE(DASD)

to the list of options and generates the member name ERBRMFO02 from the
MEMBER option specified on the EXEC statement. WKLD(SYSTEM) and EXITS
in member ERBRMFO2 are ignored because these options have been filled in. After
processing the other options contained in ERBRMF02, the option list consists of:

WKLD (GROUP)
CYCLE(100)

DEVICE (COMM,NOUNITR,TAPE,DASD)

NOEXITS
OPTIONS
NOPAGESP

Because all options have not been filled in, input merge uses the program defaults .
(indicated earlier in this section under “Monitor I Session Options™) to complete the
list. Figure 3-3 shows the final option list, including the source for each option.

WKLD(GROUP) -- COMMAND
NOSYNC -- EXEC

NOTRACE -- MEMBER

NOEXITS -- MEMBER

NOENQ -- DEFAULT

OPTIONS -- MEMBER

STOP(8H) -- DEFAULT
CYCLE(100) -- COMMAND
INTERVAL(36M) -- DEFAULT
RECORD -- DEFAULT
SYSOUT(A) -- DEFAULT
NOREPORT -- DEFAULT
NOPAGESP -- MEMBER
DEVICE(NOCHRDR) -- DEFAULT
DEVICE(NONMBR) -- DEFAULT
DEVICE(NOGRAPH) -- DEFAULT
DEVICE(NOSG) -- DEFAULT

DEVICE(COMM) -- COMMAND
DEVICE(DASD) -- DEFAULT
DEVICE(TAPE) -- MEMBER
DEVICE(NOUNITR) -- MEMBER
CHAN -- DEFAULT

PAGING -- DEFAULT

CPU -- DEFAULT
MEMBER(02) -- EXEC
MEMBER(10) -- COMMAND
I0Q(NOCHRDR) -- DEFAULT
10Q(NOCOMM) -- DEFAULT
I0Q(DASD) -- DEFAULT
I0Q(NOGRAPH) -- DEFAULT
I0Q(NOTAPE) -- DEFAULT
I0Q(NOUNITR) -- DEFAULT
VSTOR(S) -- DEFAULT

Figure 3-3. Example of Input Merge for the Monitor I Session

When the Session Options Are Modified

When the MODIFY session command is used to modify the options established for
an active session, RMF performs an input merge process. However, the process
differs from the input merge used at the start of the session. Input merge as a result
of a MODIFY session command starts with the list of options previously established
and uses the input sources to override any previously established option.

The input sources and the order in which they are processed are:

1. The options field of the MODIFY session command. Any options specified here
will override and replace any options in effect prior to the MODIFY session

command.

2. The library data source. If the options field of the MODIFY command includes
a MEMBER option, RMF will generate the member name and use any options
specified in the member to override and replace any options in effect prior to the
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processing of the library data source, including any options specified in the
MODIFY command options field.

When more than one member is specified, RMF processes the members in left to
right order. However, because the merge process that occurs in response to a
MODIFY session command uses the input sources to override any
previously-established options, options from the rightmost member will override
any corresponding options from a previously-processed member. For example,
if MEMBER(02,07) is specified on a MODIFY command, RMF generates the
member names ERBRMF02 and ERBRMFQ7 and takes options from
ERBRMFO2 first. Thus, if ERBRMFO02 specifies ENQ(DETAIL), the merge
process places the option in the list of options currently established for the
session. If, however, member ERBRMF07 specifies ENQ(SUMMARY),
ENQ(SUMMARY) overrides the currently-established ENQ(DETAIL).
ENQ(SUMMARY) is thus the option established for the session as a result of
the MODIFY command.

When input merge is complete, RMF displays the options resulting from the merge
at the operator console when an error is detected, when OPTIONS is in effect, or
when conflicting options have been detected and changed. The actions RMF takes
in response to errors and the response the operator can make are identical to those
for input merge at the start of the session.

Example of Modifying Session Options

3-20 RMF Monitor I and II Reference and User’s Guide

Assume that the options for a currently-active session include CHAN, NOCPU, and
NOSTOP, and that you want to modify these options to NOCHAN, CPU, and
STOP(40M).

If you issue the command:

MODIFY RMF.A,MODIFY ZZ,NOCHAN,CPU,STOP(40M)

the options will be modified as you want.

If, however, member ERBRMF10 includes the options:

NOCHAN
CPU
NOSTOP

and you issue the command:
MODIFY RMF.A,MODIFY ZZ,STOP(40M),MEMBER(10)

RMF will:

1. Merge the input option from the command and replace NOSTOP in the current
option list with STOP(40M).

2. Merge the options from ERBRMF10 with the current options list, replacing
CHAN with NOCHAN, NOCPU with CPU, and STOP(40M) with NOSTOP.

Thus, any options in a member will override both any current options and any
options specified on the MODIFY session command.
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C Starting the Monitor | Session

The Monitor I session can be started concurrently with the initialization of RMF, as
described in Chapter 2 under “RMF Initialization.” Once RMF has been initialized,
* you can also start the Monitor I session by issuing a START session command.

The START session command is passed to RMF through the input field of the
system MODIFY command. The required syntax is:

MODIFY| [ [RMF.]id,| | START| ZZ, [parm]
F jobname, S
id

The identifier assigned to RMF when it was initialized.

jobname
The jobname assigned to RMF when it was initialized as a batch job.
( 7z
: The identifier for the session to be started. For a Monitor I session, ZZ must be
specified.
parm

The options for the session. Each option has the form
option[(value)]

Each option must be separated from the other options by a comma. If the
MEMBER option is specified, any members identified in the value field are used
= during input merge to produce the list of options for the session. Options
( ‘ specified in this field of the START command have a higher priority than
options in a library member.

When the START command is issued, RMF merges the input options. If the
merge is free of error, RMF issues a message to indicate that the Monitor I
session is active, and begins session processing.

There are three conditions that will cause the option list to be displayed at the
operator console. They are:

(‘ : ¢ when OPTIONS is in effect
* when errors are detected during input merge
¢ when RMF has detected and changed conflicting options

At this point the operator can change the options, if necessary, before session
processing begins.

Examples of Starting a Monitor | Session
\ 1. To start a Monitor I session when all options are to be taken from other input
sources, issue the command:

MODIFY RMF.A,START ZZ

2. To start a Monitor I session that does not measure processor activity, produces
reports at each interval, and samples data every 500 milliseconds, issue the
command:

MODIFY RMF.A,START ZZ,NOCPU,
( } REPORT (REALTIME) ,CYCLE(500)
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Modifying the Monitor | Session Options
The options in effect for an active Monitor I session can be modified by issuing a
MODIFY session command specifying the options to be changed.

Issuing the MODIFY session command forces an immediate end of interval. After
interval processing, RMF stops the session, modifies its options, and restarts the
session. Although RMF automatically stops and restarts the session, you should be
aware of these actions because no data is sampled during the brief period required to
stop, modify, and restart the session.

A message is issued when the options specified on the MODIFY command have
been changed and session processing has begun using the new options.

The MODIFY session command is passed to RMF through the input field of the
system MODIFY command. The required syntax is:

{MODIFY} [RMF.]id, IMODIFY] ZZ[,options]

F jobname, F
id
The identifier assigned to RMF when it was initialized.
jobname
The jobname assigned to RMF when it was initialized as a batch job.
7Z
The identifier for the session to be modified. For a Monitor I session, ZZ must
be specified.
options

The session options to be changed. Each option has the form
option[(value)]

and must be separated by a comma. All options except SYSOUT can be
specified; the SYSOUT option cannot be changed during a session. Note that, if
you specify the MEMBER option, any options within the member will override
any options specified in the command.

Example of Modifying Monitor | Session Options
To modify the options of an active Monitor I session to end the measurement of
processor activity and magnetic tape device activity, issue the command:

MODIFY RMF.A,MODIFY ZZ,NOCPU,DEVICE(NOTAPE)

Note: At the start of the session, RMF uses the values in the INTERVAL and
STOP options to calculate the number of measurement intervals for the session. If
the STOP value is 30 minutes and the INTERVAL value is 30 minutes, there is one
measurement interval during the session. When you change either of these values
during the session, the duration of the session can be affected. Assume that a
session has been started with the STOP and INTERVAL values noted above. After
15 minutes, you decide to change INTERVAL to 15 minutes, while STOP remains at
30 minutes. RMF re-calculates the number of intervals required by dividing the
STOP value by the INTERVAL value. In this example, the number of intervals
would be two. The duration of the session is therefore 45 minutes.
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( Ending the Monitor | Session

The Monitor I session can be ended in three ways:

¢ Issuing a system STOP command that stops all active non-TSO RMF sessions.
The syntax of the command and an example of its use are given earlier in this
book under “RMF Termination” on page 2-10.

¢ Expiration of the time value specified in the STOP option when the session was
started. Use of the STOP option is described under “Monitor I Session
Options” on page 3-1.
3 ¢ Issuing a STOP session command to stop the Monitor I session. All other active
| sessions continue processing. This method is described here.

The STOP session command is passed to RMF through the input field of the system
MODIFY command. The required syntax is:

( MODIFY| [ [RMF.lid,| [ STOP| zZ
L F Jjobname, P
id
The identifier assigned to RMF when it was initialized.
jobname
The jobname assigned to RMF when it was initialized as a batch job.
ZZ
The identifier for the session to be stopped. For a Monitor I session, ZZ must
be specified.
( Issuing this command forces an immediate end of interval; after interval

processing is complete, RMF issues a message and ends the session.

Example of Ending the Monitor | Session
To stop the Monitor I session while allowing all other active RMF sessions to
continue processing, issue the command:

MODIFY RMF.A,STOP ZZ

( RMF Enqueue Contention Buffers

RMF initializes two 10,240-byte buffer areas from subpool 245 in order to collect
global and local enqueue contention data. The module ERBMFIEQ contains the
values that RMF uses to initialize the buffers. The offsets and the values are:

Offset Name Value Description
100 GDATASZ x‘00002800” global buffer size
104 LDATASZ x‘00002800 local buffer size

If RMF collects more contention data than the buffer can hold, RMF issues the
following message:

TABLE FULL-USE SPECIFIC NAME OR SHORT INTERVAL
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If you receive this message, you ~nould increase the size of the buffer; you can
modify the size by means of the AMASPZAP program. An example follows:

//MODIFY
//STEP
//SYSPRINT
//SYSLIB
//SYSIN DD
NAME
VERIFY
VERIFY
REPL
REPL

JoB
EXEC
DD
DD

*

ERBMFIEQ
0100
0104
0100
0104

PGM=AMASPZAP

SYSOUT=A

DSN=SYS1.LINKLIB,DISP=0LD

ERBMFIEQ
00002800
00002800
00002700
00002900

The statements in this example, reduce the global buffer size to 9,984 bytes and
increase the local buffer size to 10,496 bytes. The minimum buffer size that RMF
allows is 1,000 bytes (x‘3E8’); that is, if you specify a value less than 1,000, RMF
uses 1,000. There is no maximum buffer size. However if you specify a buffer size
greater than 45,056 bytes (x’'B000’), RMF fills the buffer but the data is truncated
when passed to the SMF record. For more information on the use of AMASPZAP,

see Service Aids.
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C Monitor | Session Interval Reports
| This section describes the following Monitor I session interval reports:

ASM/RSM/SRM trace activity
Channel path activity

CPU (processor) activity
Enqueue activity

I/O device activity

I/O queuing activity
Page/swap data set activity
Paging activity

Virtual storage activity
Workload activity

® 6 o o o o o o o o

( At least one sample of each type of report is included in the following sections.
Each entry in each report is described, including a field definition, its use, the range
of values, and the field heading. All calculated numeric values in all reports are
rounded to the nearest printable value, unless otherwise noted in the individual
report descriptions. All data fields in the reports are obtained directly from the
corresponding SMF record image unless otherwise indicated. Those data fields that
are not obtained directly are calculated from fields in the SMF record image.

Monitor I session interval reports can be obtained during RMF processing or at the
end of RMF processing, or they can be generated at a later time by the post

( . Processor.
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Heading Information ;
Figure 3-4 is an example of the heading on all Monitor I session interval reports.

REPORT TITLE

PAGE nnnn
0S/VSn SYSTEM ID cccc DATE mm/dd/yy INTERVAL mm.ss.ttt
RELEASE RPT VERSION 3.5.1 TIME hh.mm.ss CYCLE s.ttt SECONDS
Figure 3-4. Example of a Heading on a Monitor I Session Report
All Monitor I session reports contain the following heading information:
Figure 3-5. Information in the Heading of Monitor I session reports
Heading Definition
Report title The identification of the type of measurement data.
OS/VSn The type of operating system, where n is the system indicator
obtained from the system indicator field in the SMF record.
SYSTEM ID ccce The four-character SMF identifier associated with this system at
) system generation, where cccc is the identifier.
RELEASE The release number and level of the operating system.
RPT VERSION v.l.m The three-digit RMF report level, where v is the device version
number, 1 is the level number, and m is the modification level
. number.
DATE mm/dd/yy The date of the beginning of the interval for which the

measurement was gathered, where mm is the month, dd is the
day, and yy is the year.

INTERVAL mm.ss.ttt The length of the interval at which unique sets of measurements
are gathered for input to the report generators,where mm is the
minutes, ss is seconds, and ttt is thousandths of seconds.

TIME hh.mm.ss The time the interval began, where hh is hours, mm is the
minutes, and ss is seconds.
CYCLE s.ttt The length of the cycle at which data is sampled, where s is

seconds and ttt is thousandths of seconds. This field appears in
the heading for each report that includes sampled data.

PAGE nnnn The page number of the report (generated by the report program),
where nnnn is the page number.
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(y, ASM/RSM/SRM Trace Activity Report
The ASM/RSM/SRM trace activity report provides information about certain fields
of the RSM control and enumeration area (RCE), the auxiliary storage manager
vector table (ASMVT), the system resource management data areas, and the SRM
domain tables and logical path blocks (LPBs). The fields that RMF can trace are
listed earlier in this chapter under “Monitor I Session Options.” RMF trace treats
values collected as unsigned binary integers. In addition to these fields, you can add
other fields to the report, as described in “Monitor I Session User Reports” in
Chapter 7.

The trace report shows snapshots of each of the specified field values along with
timing information. One important use of the trace report is to monitor the SRM
| multiprogramming level (MPL) adjustment. You can monitor the contention SRM
; detects and see the actions SRM takes as a result of contention by tracing the
; o following fields in the SRM data area and domain table: RCVUICA, RCVCPUA,
‘ ( RCVASMQA, RCVPTR, RCVTOTDF, DMDTMPLT, DMDTRUA, and
DMDTCMPL.

On a 3090 processor, you can monitor the use of extended storage by tracing the
RCE fields RCEESINU, RCEESWRT,RCENWSF and RCEWSDNE, and the SRM
fields MCVMGAGE and MCVSTCRI.

Tracing the domain fields enables you to trace the multiprogramming target level
over the interval and compare it with the current multiprogramming level that SRM
is aiming at for each domain. Thus, by tracing the domain fields, you can determine
( “‘ whether the domain setting in the IPS is appropriate. Domain tracing ends on a
B SET IPS operator command and will not restart unless the session options are
modified to re-specify domain tracing or the Monitor I session is stopped and
restarted. When this occurs, **ENDED** appears on the report for the domain.

Tracing logical path blocks (LPBs) enables you to trace each LPB being monitored
by the SRM. Each of these traces has the heading “LPBUTIL” followed by a list of
the channel paths included in that logical path block.

( . The options that can be selected for a given report on a givén traceable item include:
Figure 3-6. Traceable Options
Option Meaning
MIN The minimum value of the field over the period of sampling.
MAX The maximum value of the field over the period of sampling.
AVG The average value of the field.
END ' The value of the field when the last sample was taken.
STDDEV The standard deviation of the values sampled.
ALL The default, meaning all of the above options.

See TRACE in “Monitor I Session Options” for how to specify these options.

The number of lines in the report is based on the cycle and interval values specified
(\ when the session is started. For example, if CYCLE(250) and INTERVAL(60M)
s are specified, approximately 14,400 samples are taken. Based on a constant 60
samples/set, and 1 line/set, the report contains 240 lines of data for each field.
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The number of samples per set is determined by a constant located in the first
halfword of CSECT ERBMFTTB in load module ERBMFMFC (in
SYSI.LINKLIB). Any value in the range 1 to 32,767 is valid and can be changed
by the system programmer. If changed to zero, RMF overrides it with 1. If

changed to a value less than 0 (a negative number), RMF defaults to 32,767

(X“TFFF’). If the values specified for cycle, interval, and samples per set would
result in the number of sets exceeding this limit, RMF suspends trace sampling for

the remainder of the interval.

Figure 3-7 shows a sample printed report for trace activity. Each field is defined in

Figure 3-8 on page 3-29

TRACE ACTIVITY
PAGE 1
0S/Vs2 SYSTEM ID AQFT DATE 03/04/89 INTERVAL 29.59.997
SP2.2.3 RPT VERSION 3.5.1 TIME 09.00.00 CYCLE 1.000 SECONDS
SECONDS/SET= 60.00 CYCLES/SAMPLE= 1 NUMBER OF SAMPLES= 1800  SAMPLES/SET= 60  NUMBER OF SETS= 30

TIME  * SMCABFLS * CCVUTILP * RCVAFQA * RCVMSPP * RCVPAGRT * RCVDPR  * RCVPTR  * MCVSBLTF * RCVMFXA * RCVFXIOP *
MM.SS.TT * AVERAGE * AVERAGE * AVERAGE * END * END * END * END * AVERAGE * AVERAGE * AVERAGE *
01.00.00 * 0.00 * 38.68 * 1738.31 * 13 * 3 * 0* o * 22.00 * 22.08 * 16.00 *
02.00.00 * 0.00 * 41.90 * 949,78 * 0 * 0 * 0 * 5 % 22.00 * 22.43 * 16.00 *
03.00.00 * 0.00 * 63.03 * 1110.23 * 35 * 2 * 0 * 1* 22.00 * 21.81 * 16.00 *
04.00.00 * 0.00 * 55.05 * 1629.30 * 10 * 0~ 0 * 0 * 22.00 * 22.88 * 16.00 *
05.00.00 * 0.00 * 41.46 * 788.26 * 0 * 0 0* 0 * 22.00 * 23.00 * 16.76 *
06.00.00 * 0.00 * 46.65 *  822.53 * 59 * 15 * 0 * 0 * 22.13 * 22.91 * 16.65 *
07.00.00 * 0.00 * 45,25 * 632.25 * 15 * 1* 0* 0 * 22.05 * 22.91 * 16.23 *
08.00.00 * 0.00 * 49.65 *  987.48 * 17 * 4 * 0* o * 22.00 * 22.58 * 16.40 *
09.00.00 * 0.00 * 43.68 * 1584.30 * 34 * 3* 0* 1* 22.00 * 23.00 * 16.91 *
10.00.00 * 0.00 * 33.48 * 671.20 * 0 * 0 * 0 * 0 * 22.00 * 22.91 * 17.00 *
11.00.00 * 0.00 * 28.78 *  610.65 * 15 * 5 * 0 * 0* 22.00 * 23.60 * 17.00 *
12.00.00 * 0.00 * 39.78 *  659.65 * 34 * 1* 0 * 0 * 22.00 * 22.65 * 16.56 *
13.00.00 * 0.00 * 32.21 * 1522.53 * 0 * 0* 0 * 0 * 22.03 * 23.00 * 17.00 *
14.00.00 * 0.00 * 47.83 * 605.83 * 72 * 58 * o * 0 * 23.00 * 23.16 * 17.00 *
15.00.00 * 0.00 * 37.78 *  866.43 * 0 * 0 * o * 0 * 23.00 * 23.95 * 17.00 *
16.00.00 * 0.00 * 36.58 *  969.85 * 39 * 27 * 0 * 3= 22.98 * 23.60 * 16.68 *
17.00.00 * 0.00 * 54.90 * 4010.61 * 52 * 21 * 0 * 0 * 22.00 * 22.31 * 16.13 *
18.00.00 * 0.00 * 43.20 * 1199.55 * 52 * 126 * 0 * 0* 22.65 * 23.00 * 17.00 *
19.00.00 * 0.00 * 56.51 * 813.15 * 43 * 134 * 0* 0 * 23.00 * 23.16 * 17.00 *
20.00.00 * 0.00 * 65.88 * 1079.26 * 24 * 30 * 0 * 0 * 23.10 * 23.65 * 17.00 *
21.00.00 * 0.00 * 54.16 * 1227.21 * 38 * 14 * 0 * 6 * 23.00 * 23.91 * 17.00 *
22.00.00 * 0.00 * 59.98 *  824.30 * 42 * 129 * 0 * 5* 23.06 * 24.00 * 17.00 *
23.00.00 * 0.00 * 51.85 * 1108.93 * 46 * 78 * 0 * Q* 23.00 * 23.83 * 17.00 *
24.00.00 * 0.00 * 48.60 * 1029.20 * 44 * 43 * 0 * 0 * 23.00 * 23.50 * 17.00 *
25.00.00 * 0.00 * 47.65 * 1234.71 * 31 1* 0 * 0 * 23.00 * 24.00 * 17.00 *
26.00.00 * 0.00 * 51.91 * 1135.13 * 0* 0* 0 * 0 * 23.38 * 24.16 * 17.00 *
27.00.00 * 0.00 * 49.01 * 1349.71 * 0 * 1* 0 * 0 * 24.00 * 24.30 * 17.00 *
28.00.00 * 0.00 * 52.01 * 742.91 * 50 * 201 * 0 * 0 * 24.00 * 24,78 * 17.00 *
29.00.00 * 0.00 * 55.86 * 1328.58 * 71 * 7 * 0 * o * 24.16 * 24,43 * 17.00 *
30.00.00 * 0.00 * 60.25 * 2006.26 * 36 * 4 * 0 * 0 * 24.46 * 25.00 * 17.23 *

MAXIMUM* 0.00 * 65.88 * 4010.61 * 72 * 201 * 0 * 6 * 24.46 * 25.00 * 17.23 *

MINIMUM* 0.00 * 28.78 *  605.83 * 0 * o * 0 * 0 * 22.00 * 21.81 * 16.00 *

AVERAGE* 0.00 * 47.78 * 1174.60 * 29.06 * 30.26 * 0.00 * 0.70 * 22.69 * 23.33 * 16.75 *

Figure 3-7. ASM/RSM/SRM Trace Activity Report
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Figure 3-8. Fields in ASM/RSM/SRM Trace Activity Report

Heading Definition

SECONDS/SET Amount of elapsed time covered by one line of output

CYCLES/SAMPLE Number of cycles in a sample

NUMBER OF SAMPLES Total number of samples taken over the interval

SAMPLES/SET Number of samples taken for each line of output except the last line; it can contain fewer
samples

NUMBER OF SETS Number of output lines

TIME | MM.SS.TT The approximate calculated time when the sampling for that line of data ended (minutes, seconds
and thousandths of a second).

MINIMUM The smallest value sampled for the period covered by that output line.

AVERAGE The average of the values collected for the period covered by that output line.

MAXIMUM The largest value sampled for the period covered by that output line.

END The last value sampled for the period covered by that output line.

STD. DEV. The standard deviation of the values collected for the period covered by that line of output.

Standard Deviation Output

LC28-1556-2 © Copyright IBM Corp. 1985,1989

The trace activity report gives an account of standard deviation as an E-format
(exponential) number. This number expresses the standard deviation for a set
(sub-interval) as a number between 0.000 and 9.999, times a power of ten.

Example 1
1.123E +01 is the same as 1.123 X 10.1. or 11.23

Note: The signed number following the E represents a power of 10 and indicates
that the decimal point should be shifted either to the left or right. In this example,
the decimal point is moved one place to the right.

Example 2

2.903E -03 or .002903

Note: In this example -03 is the same as 10-.3.. The decimal point is moved three
places to the left.

Example 3

6.031E +00 or 6.031

Note: In this example +00 is the same as 10.0., which is equal to 1. Therefore, the
decimal point should not be shifted at all.
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Tracing the domain table fields causes the domain numbers to be appended to an
abbreviation of the field name on the report:

Field Specified

DMDTINCU
DMDTOUTU
DMDTMPLT
DMDTRUA
DMDTCMPL
DMDTTWSR
DMDTCIDx
DMDTTWET

Field Reported

DMINUxxx

DMOUTxxx
DMTARxxx
DMRUAXxxx
DMMPLxxx
DMTWSxxx
DMCDXxxx
DMTWExxx

Each field name specified is traced and reported for all domains that were active
when RMF was initialized. For instance, if domains 0, 1, 46, and 245 are active
when RMF starts, and DMDTINCU is the field requested, the following names are
presented for the options requested:

DMINU000
DMINU001
DMINU046
DMINU245
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Channel Path Activity Report
The channel path activity report provides information about channel path use. The
channel path is the physical interface that connects control units and I/O devices to
the I/O subsystem. Channel path activity information, when used with I/O device
activity and I/O queuing activity information, can be used to identify performance
bottlenecks associated with channel paths. For example, if a channel path to a
device shows excessive use, you could take steps to remedy the situation, such as
defining additional paths to the device or introducing a different job mix to produce
better performance.

The report identifies each channel path by identifier and channel path type and
indicates the percentage of time when the channel path was busy. Because the
maximum number of channel paths that RMF can report on a single page is 96,
channel path activity is usually a single page report. On a 3090 processor with more
than 96 channel paths, RMF generates a two-page report.

The report includes data for each valid (enabled) channel path. Data, however, does
not appear for any channel path that was offline at the end of the interval or that
was brought online during the interval. Instead, one of the following messages
appears in the data field:

¢ NOW ONLINE -- Brought online during the interval and still online at the end
of the interval

¢ NOW OFFLINE -- Taken offline during the interval and still offline at the end
of the interval '

¢ OFFLINE -- Offline for the entire interval
Duration Report: When you request a duration report for channel path activity, the
identifier of each channel that was varied online or offline during the reporting
period is followed by a single asterisk (*).

Figure 3-9 shows a sample printed report for channel path activity. Each field is
defined in Figure 3-10 on page 3-33.
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Y
¢ )
N
CHANNEL PATH ACTIVITY
PAGE .1
0S/VSs2 SYSTEM ID AQFT DATE 03/04/89 INTERVAL 29.59.997
SP2.2.3 RPT VERSION 3.5.1 - TIME 09.00.00 ) CYCLE 1.000 SECONDS

CHANNEL PERCENT CHANNEL PERCENT CHANNEL PERCENT - CHANNEL PERCENT

PATH CH PATH PATH CH PATH PATH CH PATH PATH CH PATH

ID TYPE BUSY ID TYPE BUSY ID TYPE BUSY. ID TYPE BUSY

00 BY 0.00 08 BL 0.00 .10 BL 0.00 18 BL 1.16

01 BL 0.00 09 BL 15.02 11 BL 15.10 19 BL 4.31

02 BL 0.56 GA BL 0.09 12 - BL- 0.00 1A BL 11.25

03 BL 9.86 08 BL 0.00 ) 13° BL 0.00 - 1B BL 6.40 &

04 BL 15.83 oC BL 0.00 - 14 - BL 4.29 1C  BL 58.95

05 BL 0.12 0D BL 0.97 15 BL = - 0.00 1D BL 3.54

06 BL 0.00 0E BL 2.07 16 BL 0.53 1E  BL 9.11

07 - BL 0.00 OF BL 0.21 17 BL 10.77 IF  BL 0.00

20 BL  0.00 28 BL 4.58 40 BL ~  0.00 48 BL 0.00 N

21 BL 0.04 29 BL 0.00 41 BL 0.00 49 BL 12.70 i ;

22 BL 0.00 2A  BL 0.00 42 BL 0.54 ’ 4A BL 0.01 S

23 BL 0.00 2B BL 0.05 43 BL 5.41 48 BL 0.00

24 BL 7.23 2C BL 1.53 44 BL 0.00 4C BL 0.00

25 BL 0.00 2D BL 0.03 45 BL 0.00 4D BL 0.00

26 BL 0.00 2E  BL 7.99 ) 46 BL 0.00 4E BL 2.46

27 BL 0.00 2F BL 10.16 47 BL 0.00 4F BL 0.00

50 BL 0.00 58 BL 2.12 60 BL 0.00 68 BL 4.66

51 BL 14.54 59 BL 8.51 61 BL 0.05 69 BL 0.00

52 BL 0.00 5A BL 7.97 62 BL 0.00 6A BL 14.37

53 BL 0.00 58 BL 9.10 63 BL 0.00 6B BL 0.04

54 BL 1.91 5C BL 7.35 64 BL 1.04 6C BL 2.43

55 BL 0.00 5D BL 4.06 65 BL 8.28 6D BL 0.49

56 BL 0.55 5 BL 5.64 66 BL 0.00 6E BL 12.43 4

57 BL 5.42 5F BL 0.00 67 BL 0.00 6F BL ~ 0.00 \\ g

Figure 3-9. Channel Path Activity Interval Report

AN
A W
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Figure 3-10. Fields in Channel Path Activity Report

Heading

Definition

CHANNEL PATH ID

The hexadecimal number of the channel path identifier (CHPID).

TYPE

Either BY for byte multiplexor or BL for block multiplexor.

For a 308x, 908x, or 3090 processor, RMF uses the I/O configuration data set (IOCDS) to find
the channel path type. If RMF cannot read the data set, or if the data set has been updated so
that the data might not apply to the present configuration, RMF issues the status message
I0CDS INFORMATION UNAVAILABLE TO RMF. Two different response codes are issued:

* A response code of 2024 indicates that the IOCDS has been updated so that the data might
not apply to the present configuration.

e A respoﬁse code of 43F0 indicates that RMF cannot read the IOCDS because it appears in
another partition of a multi-processing system (for example, when RMF is running on a 3084
processor, and the operator partitions the system in such a way that RMF cannot read the
10CDS).

In either case, RMF cannot obtain the channel path type. RMF continues to measure channel
path activity, but the requested SMF record does not contain the channel path type, and the field
remains blank in the channel path activity report.

For a 4381 processor complex, RMF uses the 1/O configuration data (IOCD) in the hardware
system area (HSA) to retrieve the channel path type. If RMF cannot retrieve the configuration
data after successive attempts, RMF does not report the channel path type; the field is blank.

PERCENT CH PATH BUSY

The percentage of time during the interval when the channel path was busy. To calculate the
value, RMF uses the sampled data th¢ SRM collects in the channel path measurement table
(CPMT). The calculation used is:

%CH PATH BUSY = 100 x (SB/N)

The percentage equals 100 times the number of SRM observations of the channel path busy (SB),
divided by the number of SRM samples taken (N).
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Central Processor Unit (CPU) Activity Report N
The central processor unit (CPU) activity report provides processor information N
followed by a section headed SYSTEM ADDRESS SPACE ANALYSIS that
provides overall address space information. In a PR/SM environment in LPAR
mode, RMF also provides a partition data report.

The processor information section of the report is headed by the CPU MODEL
field, which identifies the processor by model number and version of that model.
For each processor, the report provides the following information:
¢ Identification of the processor number and serial number
e Vector Facility (VF) indicator and vector affinity percentage
* Processor busy time expressed as a percentage of the interval
* Processor wait time expressed as a percentage of the interval N

¢ Interrupt rate (the rate of I/O interrupts per second during the measurement
interval, including interrupts handled by the second level interrupt handler
(SLIH) and those handled by the Test Pending Interrupt (TPI) instruction)

¢ Percentage of I/O interrupts that were handled by the TPI instruction

Following the data lines for each processor is a single line that reports the VF

affinity percentage, the average busy time percentage, the average wait time

percentage, the total I/O interrupt rate, and the average TPI interrupt percentage,

over all processors. N

Data lines are included for each processor that was online at the end of at least one
interval. However, data is not formatted for a processor that was offline during the
entire interval or that came online during the interval. Processors for which data is
not printed have one of the following messages in the first data field:

e NOW ONLINE - Brought online during the interval and still online at the end
of the interval

e NOW OFFLINE - Taken offline during the interval and still offline at the end £
of the interval

¢ OFFLINE - Offline for the entire interval

Duration Report: When you request a duration report for processor activity, the
identifier of each processor that moved online or offline during the reporting period
is followed by a single asterisk (*).

The heading for the address space analysis section includes the field SAMPLES,
which describes the total number of samples taken during the RMF reporting
interval.

The data analyzes the following types of address spaces:

In storage and ready to execute

In storage

Out of storage and ready to execute -

Out of storage and not ready to execute { '
. .7

Logically out of storage and ready to execute

Logically out of storage and not ready to execute.

e o o o o o
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1 Data is also presented on the number of address spaces used by batch users, by
( started tasks and mount tasks, and by TSO users. Examining the data can indicate
when a backlog of address spaces are waiting to use the processor.

Figure 3-11 shows a sample printed report for CPU activity. Each data field is
defined in Figure 3-12 on page 3-36.

CPU ACTIVITY

PAGE 1
0s/Vs2 SYSTEM ID AQFT DATE 03/22/89 INTERVAL 29.59.957
$P2.2.3 RPT VERSION 3.5.1 TIME 10.00.00 CYCLE 1.000 SECONDS
CPU MODEL 3090 VERSION 61
% . CPU VF VF AFFINITY  BUSY TIME WAIT TIME CPU SERIAL 1/0 TOTAL % 1/0 INTERRUPTS
‘ NUMBER ONLINE  PERCENTAGE PERCENTAGE PERCENTAGE NUMBER INTERRUPT RATE HANDLED VIA TPI
0 -—- kkk 96.19 m-—- 010028 29.30 9.86
1 -—- kkx 96.11 ——-- 110028 27.24 11.14
2 --- Fkkk 96.00 cm—- 210028 1699 17.03
TOTAL/AVERAGE Fkkk 96.10 0.00 1756 16.81
( . SYSTEM ADDRESS SPACE ANALYSIS SAMPLES = 1,800 .
NUMBER OF ASIDS DISTRIBUTION OF QUEUE LENGTHS (%)
TYPE MIN MAX AVG 0 1 2 3 4 5 6 7-8  9-10 11-12 13-14 14+
IN
READY 0 33 10.8 0.2 0.6 2.0 3.7 4.5 5.5 6.2 15.0 14.0 12.0 10.8 25.1

( IN 56 75 64.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0
ouT
READY 0 4 0.1 92.1 7.1 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ouT
WAIT 102 137 121.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0
LOGICAL
0UT RDY 0 9 0.1 90.1 8.6 0.6 0.3 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
LOGICAL

OUT WAIT 19 48 33.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 7.7 21.0 40.0 30.9

BATCH 10 24 18.3 0.0 0.0 0.0 0.0 0.0 0.8 20.8 44.3 33.8 0.0 0.0 0.0

STC 61 79 67.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0

TSO 130 137 133.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0
(ax Figure 3-11. CPU Activity Report
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Figure 3-12 (Page 1 of 2). Fields in the CPU activity Report

Heading

Definition

CPU MODEL

The model number of the CPU.

VERSION

The CPU version number (hexadecimal).

CPU NUMBER

A number that indicates the internal address of the processor for which values are being
reported.

The Vector Facility (VF) indicator for the processor. If the Vector Facility is installed on this

| VF
| ONLINE
\

processor and online during the entire interval, the column contains “YES”; otherwise, the
column contains “--.”

| VF AFFINITY
| PERCENTAGE

The percentage of vector affinity time for this processor. For more information on the Vector
Facility affinity time, see MVS/XA System Programming Library System Management Facilities
(SMF).

When the Vector Facility is indicated for the processor (VF ONLINE), the calculation is:
VAP = 100 * (VFS/S)
The vector affinity percentage (VAP) equals 100 times the number of samples for which the N

Vector Facility bit was found set (VFS) divided by the total number of samples in the interval (
(S). N

Eleven asterisks (¥*******%x¥) appear in this column when the Vector Facility is not indicated
for the CPU, or when the Vector Facility is installed and online, but RMF cannot calculate the
affinity percentage because no samples are available for the processor during the report interval.

BUSY TIME
PERCENTAGE

The percentage of the interval time that the processor was busy.
The calculation used is:

Interval Time - Wait Time

Interval Time
Wait Time is explained in the following field.
In a PR/SM environment in LPAR mode, the BTP calculation is: .
¢ For a dedicated partition:
Use the above calculation.

* For a non-dedicated partition with Wait Completion NO:
Processor Dispatch Time

Interval Time

The processor dispatch time is the elapsed time that PR/SM dispatched this processor during N
the interval. Part of this dispatch time may be MVS system wait time. ’,,4( N
* For a non-dedicated partition with Wait Completion YES: &

Processor Dispatch Time - Wait time
BTP = meemmccm e e X 100
Interval Time
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! ( Figure 3-12 (Page 2 of 2). Fields in the CPU activity Report
- Heading Definition
WAIT TIME The percentage of the reporting interval time during which the processor was not required by any
PERCENTAGE user currently in the system or by the operating system itself.
| The Wait Time Percentage (WTP) calculation is:
Wait Time
WIP = —mmemmcmmmmeeeee X 100
Interval Time
Note: A WTP value greater than 100 is probably caused by the operator having entered a SET
CLOCK command to reset the TOD clock after the RMF session was started. If the wait time
percentage field exceeds 100 percent, the busy time percentage field is zero.
| In a PR/SM environment in LPAR mode, the WTP calculation is:
| * For a non-dedicated partition with Wait Completion NO:
| An accurate wait time is not available. Dashes (----) will appear in this field.
. | ¢ In all other cases:
( | Wait Time
| 1 S X 100
| Interval Time
| Following the data lines for each processor, the report lists the average wait time for all
| processors. TOTAL/AVERAGE in the CPU number column identifies the TOTAL/AVERAGE
| value as the average of all wait time percentages reported.
CPU SERIAL The six-digit number that matches the physical serial number stamped on the processor that,
NUMBER along with the model number, uniquely identifies the processor.
| In a PR/SM environment in LPAR mode, the second character of the CPU serial number is the
| PR/SM logical partition definition (LDEF) panel partition id.
; I I/O TOTAL The total rate per second at which this processor handled I/O interruptions. The rate reported
INTERRUPT RATE reflects the processing for the entire interval, which might include periods of time when the SRM

enabled or disabled this processor for I/O interruptions. The rate includes interruptions that the
second level interrupt handler (SLIH) handled as well as those the Test Pending Interrupt (TPI)
instruction handled.

The calculation used is:
R = (SLIH+TPI)/T
The total I/O interruption rate (R), equals the number of interruptions the SLIH handled plus

the number of interruptions the TPI instruction handled, divided by the length of the reporting
interval (T).

Following the data lines for each processor, the average 1/O interruption rate for all processors
included is reported. This line is identified by the label TOTAL/AVERAGE in the CPU number
column. The TOTAL/AVERAGE is the average of all interruption percentages reported.

% I/O INTERRUPTS
HANDLED
VIA TPI

The percentage of the total interrupts for this processor during the RMF interval that the TPI
instruction handled.

The calculation used is:
P = (100 x TPI)/(SLIH+TPI)

The percentage (P), equals 100 times the number of interruptions handled by the TPI instruction
divided by the total number of interruptions.

Following the data lines for each processor, the average number of interruptions for all
processors included is reported. This line is identified by the label TOTAL/AVERAGE in the
CPU number column. The TOTAL/AVERAGE value is the weighted average (weighted by 1/O
interrupt rate) of all interruption percentages reported.
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Figure 3-13. Fields in the Address Space Analysis Section
Heading Definition
TYPE The following types of address spaces are analyzed:
IN READY Address spaces that are in real storage and ready to execute.
IN Address spaces that are in real storage (corresponds to SRM in queue).
This count includes the IN READY count.
OUT READY Address spaces on the SRM out queue that are physically swapped out of
real storage and ready to execute.
Note: Some address spaces on the SRM out queue might represent those
TSO users that the SRM intentionally delayed to meet an installation’s
response time objective. Because these address spaces do not represent a
potential performance problem, they are not included in the value reported
for OUT READY.
OUT WAIT Address spaces on the SRM wait queue that are physically swapped out of
real storage and not ready to execute.
LOGICAL OUT RDY Address spaces on the SRM out queue that are physically in real storage
but logically swapped out of real storage and ready to execute.
LOGICAL OUT WAIT Address spaces on the SRM wait queue that are physically in real
storage but logically swapped out of real storage and not ready to execute.
BATCH Address spaces used for batch jobs.
STC Address spaces used for started tasks or mount tasks.
TSO Address spaces used for TSO users.
NUMBER OF ASIDS Number indicating the quantity of ASIDs of each type detected during the reporting interval,
reported as:
MIN The minimum number of address spaces for each type
MAX The maximum number of address spaces for each type
AVG The average number of address spaces for each type
DISTRIBUTION The percentage of samples during the reporting interval when the number of address spaces of a
- OF QUEUE particular type fell within a certain range of values. The range of values is indicated in the
LENGTH (%) subheadings.
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The partition data report section of the CPU activity report provides data on all
configured partitions. This section only appears when RMF is running in a PR/SM
environment in LPAR mode.

Each partition created in LPAR mode must have RMF installed in order to measure
the performance of the MVS system running in that partition. If MVS is running as
a second level operating system in a partition, for example under VM, RMF will
report only on the MVS system.

The partition data report section of the CPU activity report is divided into three
parts:

e Header information (first four lines)
e Logical partition data
e Logical partition processor data.

The header information gives an overview of the LPAR mode characteristics. These
four lines appear on all partition data reports.

The logical partition data section provides the following information for each
partition:

Name

Status

Weighting share of resources
Wait completion option.

The logical partition processor data part of the partition data report, provides the
following information about the partition’s processors:

Number of logical processors assigned to this partition
The partition’s total processor dispatch time

The partition’s average processor dispatch time

The partition’s average logical processor utilization
The partition’s physical processor utilization.

Note: If an asterisk (*) appears next to the following fields, care should be taken
when interpreting data in related fields:

NUMBER OF PHYSICAL PROCESSORS
DISPATCH INTERVAL

STATUS

WEIGHTS

WAIT COMPLETION

NUMBER OF LOG PRCRS.

®e o o ¢ o o

An * indicates a change has been made to the value during the measurement
interval.

Figure 3-14 on page 3-40 shows an example of the partition data report section of

the CPU activity report. This section appears only when running in a PR/SM
environment in LPAR mode.
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PARTITION DATA REPORT
PAGE 2
0S/Vs2 SYSTEM ID MvS2 DATE 03/14/89 INTERVAL 01.00.000
SP3.1.0 RPT VERSION 3.5.1 TIME 20.57.13 CYCLE 1.000 SECONDS
MVS PARTITION NAME PARTN 1
NUMBER OF CONFIGURED PARTITIONS 4
NUMBER OF PHYSICAL PROCESSORS 6
DISPATCH INTERVAL DYNAMIC
------- LOGICAL PARTITION DATA-=-=====- -=-=-==--=-LOGICAL PARTITION PROCESSOR DATA--=-=-----
WAIT NUMBER OF  ---DISPATCH TIME DATA---- AVRG LOG  PHYSICAL
NAME  STATUS WEIGHTS COMPLETION LOG PRCRS TOTAL AVERAGE PRCR UTIL PRCRS UTIL
PARTN 1 A 200 NO 1 00.00.41.976 00.00.41.976  69.96 11.66
PARTN 2 A 300 NO 2 00.01.03.000 00.00.31.500 52.50 17.50
PARTN 3 D
PARTN 4 A 500 NO 4 00.01.45.192 00.00.26.298 43.83 29.22
TOTAL 00.03.30.168 ' 58.38

Figure 3-14. Partition Data Report Section of CPU Activity Report

Figure 3-15 (Page 1 of 2). Fields in the Partition Data Report

Heading Definition )

MVS PARTITION NAME The name of the partition under which RMF generated this partition data report.

NUMBER OF Total number of activated and deactivated configured partitions.

CONFIGURED

PARTITIONS

NUMBER OF PHYSICAL Number of physical processors in PR/SM system. An asterisk (*) next to this value indicates a
PROCESSORS change to this count during the measurement interval. The value at the end of the measurement

interval is reported.

DISPATCH INTERVAL

The maximum number of milliseconds a processor is used when dispatched. The value applies
only to partitions not running on dedicated processors. If an asterisk (*) is next to this value
indicates a change in the dispatch interval. If DYNAMIC appears in this field, you did not
specify a value to the set running time field in the PR/SM logical partition control (LPCTL)
panel. PR/SM dynamically allocates how long a processor can be assigned to a partition.

NAME

One to eight character name that identifies a partition.

STATUS

Indicates current status of the partition. Either:

* A - Activated
e D - Deactivated.

If a partition is deactivated, the rest of the report line is blank. An asterisk (*) next to this value
indicates the partition status has changed during the measurement interval. The status at the end
of the interval appears. If an asterisk appears for this field, the following three fields will also
show asterisks.

WEIGHTS

The partition’s current weighting of the shared processor resources. If the partition is dedicated,
a share value is not assigned and DED will appear in this field. An asterisk (*) next to this value
indicates the weight value has been changed during the measurement interval.

WAIT COMPLETION

Indicates whether the wait completion option is set to YES or NO. YES implies that the
processors assigned to this partition will remain dispatched to the partition until the Dispatch
Interval has expired. NO implies that the processors assigned to this partition become available
to other partitions when the work for this partition is completed. The Dispatch Interval may or
may not be expired.

This field is blank for a dedicated partition. A processor will not remain dispatched to a
partition for a period longer than the current dispatch interval, whether it is a fixed value or
dynamically determined. An asterisk (*) next to this value indicates a change in this option
during the measurement interval.

NUMBER OF
LOG PRCRS

The number of logical processors assigned to this partition. An asterisk (*) next to this value
indicates a change sometime during the measurement interval. You can change the value only by
deactivating then reactivating the partition.
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Figure 3-15 (Page 2 of 2). Fields in the Partition Data Report

Heading -

Definition

TOTAL DISPATCH TIME

The sum of all processor dispatch times, for this partition, that occurred during the measurement
interval; expressed in the form HH.MM.SS.TTT. Processor dispatch time is the time that a
processor is available to this partition.

PRCRS UTIL

AVERAGE The average dispatch time per processor, expressed in the form HH.MM.SS.TTT. The
DISPATCH calculation is:
TIME Total Dispatch Time
AVERAGE = =======mmmmmmmmmmmee
Number of Log Prcrs

Total Dispatch Time is defined in the field above.
AVRG LOG The average logical processor utilization for this partition. The calculation is:
PRCR UTIL AVRG LOG Average Dispatch Time

PRCR UTIL = - X 100

Interval Time

This value includes any wait time that may have occurred in the system running in the partition.

See the first section of the CPU activity report for a breakdown of the system wait time.
PHYSICAL This partition’s utilization of the total PR/SM physical processor resource. The calculation is:

PHYSICAL Total Dispatch Time For This Partition
PRCRS UTIL = =cmmmcmceccmccmcccmcccmc o mce e mceee X 100
NUMBER OF PHYSICAL PROCESSORS X Interval Time

This value is reported for partitions with shared or dedicated physical processors.

TOTAL

The sum of the total dispatch times for each processor represents the total amount of time the
processor was available. The sum of the PHYSICAL PRCRS UTIL field represents the total
utilization of the PR/SM physical processor resource by all partitions.
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Enqueue Activity Report L

The enqueue activity report provides information about resources that periodically N7
build up queues of one or more requestors waiting to use the resource. Because the

amount of time that a requestor must spend waiting for a resource can seriously

affect system throughput, the information in this report can be very helpful in

locating resources that consistently cause bottlenecks. Contention is reported for

those resources to which access is controlled by jobs that issue ENQ and DEQ

macro instructions.

Once you have defined a critical resource, such as a serially-reusable resource that

can be requested on either an exclusive or shared basis, your installation can

improve the situation in a variety of ways. You could change the hardware

configuration to release device bottlenecks, change data set placement, or reschedule

jobs to improve throughput, or re-specify the installation tuning parameter ERV

(enqueue residence value) to give more processor time to the holder of the resource.
‘ AN

The report can be requested on two levels: summary and detail. The summary “\k ;

report includes all resources for which contention has occurred during the reporting ‘

interval, a description of the contention time for each resource, a queue length

distribution and average queue length for each resource, information on the type of

requests made (either exclusive or shared), and the total number of enqueue

contention events that occurred. An enqueue contention event is defined as the

period from the time when the resource first has contention until the resource no

fonger has contention. A resource for which contention is still occurring at the end

of the interval will be indicated by an asterisk following the TOT field, which is

under the CONTENTION TIME field. N

The detail report includes additional information: (1) the total number of jobs that

own the resource and the names of one or two jobs that own the resource and (2)

the total number of jobs that are waiting for the resource and the names of one or

two jobs that are waiting for the resource. RMF selects the job names shown in the

detail report during the period of maximum contention in the interval by (1)

determining the longest contention event in the interval and (2) for that event,

reporting the owners and waiters at the point when the event queue is the longest.

Note that when there are several occurrences of the same length queue, the latest P
queue is reporied. Each job name is followed by (1) the identifier of the system on

which the job is running and (2) an E if the request is exclusive or an S if the request -
is shared. RMF reports the jobnames that were active at maximum contention even

though those jobs might have been processed and flushed from the system by the

time the contention no longer exists. This information can be of great help in

balancing your workload to minimize resource contention.

The data gathering technique used to compile the information presented in the
report differs from the techniques used for the other reports in that samples are
taken only when an enqueue sysevent (ENQHOLD or ENQRLSE) occurs. This
technique greatly increases the accuracy of the data, as measurements are taken only
when an event occurs that affects the resource contention activity. For more
information on the ENQHOLD and ENQRLSE sysevents, see MV'S/XA
Initialization' and Tuning, GC28-1149.

The report, in addition to the summary level and the detail 1 level that show lines of

3 “'\,\‘\
data for all resources for which contention occurs, can also be requested for a L

specific resource by major name, with or without a minor name. Various
combinations of the reporting options can give you a complete picture of both
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critical resources and the jobs that are impacting system throughput by
monopolizing a specific resource.

The data fields for the summary and detail reports are identical, with one exception:
the job names causing maximum contention are printed only when the detail level is

requested. Therefore, the fields are discussed only once, and the field that is

provided only at the detail level is noted. The data fields are preceded by

3 ENQUEUE SUMMARY ACTIVITY for a summary report or ENQUEUE
| DETAIL ACTIVITY for a detail report.

! Figure 3-16 shows a sample printed report for enqueue summary activity.
! Figure 3-17 shows a sample enqueue detail report. Each field is described in

Figure

3-18 on page 3-45.

0S/vs2
SP2.2.3

ENQUEUE SUMMARY ACTIVITY
-NAME-
MAJOR

MINOR
HIN

VERB (SYSTEMS)

SYSDSN
D75CEM1.FORM3. LIST(SYSTEMS)

DIOLEM1.PRT.LIST(SYSTEMS)
BJELLIS.TSOFORM. LIST(SYSTEMS)

SYSIEFSD

":" Q10

TSOQUE

SYSIGGV2
CATALOG.VTS0025

CATALOG.VCLEAR

ENQUEUE ACTIVITY
PAGE 1
SYSTEM 1D AQFT DATE 03/04/89 INTERVAL 29.59.997
RPT VERSION 3.5.1 TIME 09.00.00 CYCLE 1.000 SECONDS
----- CONTENTION TIME ----- -%QLEN DISTRIBUTION- AVG Q -REQUEST TYPE - TOTAL

MIN MAX TOT AVG 1 2 3 4+ LNGTH -EXCL- -SHARE- EVENT

MIN MAX MIN MAX

0.027 ©.027 0.027 0.627 100 0.0 0.0 0.0

1.327 1.327 1.327 1.327 1060 0.0 0.6 0.6 1.6 1 1 © ©

0.603 0.603 ©0.603 0.603 100 0.0 0.6 0.6 1l.006 1 1 ©0 ©

0.596 0.596 0.596 0.59¢ 100 0.0 0.0 6.0 1.006 1 1 0O O

0.000 0.002 0.633 0.000 98.0 2.0 0.0 0.0 1.02 ©6 2 0 1 49

0.013 1.349 3.320 0.553 100 0.0 0.0 0.0 1.006 1 1 © © 6

0.002 0.073 0.134 0.026 100 0.0 0.0 0.6 1.00 ©6 1 0 1 5

0.001 0.309 5.306 0.059 38 .261.8 0.6 0.0 1.62 0 2 0 2 89

Figure 3-16. Enqueue Activity Summary Report
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SYSDSN
D75CEM1.FORM3. LIST(SYSTEMS)
1.327 1.327 1.327 1.327

-

D75CEM1 (E) 1 D75CEM1Y(E)
AQFT AQFT
D1OLEM1.PRT.LIST(SYSTEMS)

0.603 0.603 0.603 0.603

—

DIOLEM1 (E) 1 D1OLEMIS(E)

AQFT AQFT

BJELLIS.TSOFORM.LIST(SYSTEMS)
0.596 0.596 0.596 0.596

—

BJELLIS (E) 1 BJELLISV(E)

AQFT AQFT
SYSIEFSD
Q10
0.000 0.002 0.033 0.000 1 *MASTER*(S) 1 RCCALL (E)
AQFT AQFT
TSOQUE
0.013 1.349 3.320 0.553 1 SARAT  (E) 1 GRLEWIS (E)
AQFT AQFT
SYSIGGV2

CATALOG.VTS0025

0.002 0.073 0.134 0.026

[

CATALOG (E) 1 CATALOG (S)
AQFT AQFT
CATALOG. VCLEAR

0.001 0.309 5.306 0.059

-

CATALOG (E) 2 CATALOG (E)

AQFT AQFT
CATALOG (S)
AQFT

ENQUEUE ACTIVITY
PAGE 1

0S/Vs2 SYSTEM ID AQFT DATE 03/04/89 INTERVAL 29.59.997

SP2.2.3 RPT VERSION 3.5.1 TIME 09.00.00 CYCLE 1.000 SECONDS
ENQUEUE DETAIL ACTIVITY
~NAME-  ----- CONTENTION TIME ----- -- JOBS AT MAXIMUM CONTENTION-- -%QLEN DISTRIBUTION- AVG Q -REQUEST TYPE - TOTAL
MAJOR MIN MAX TOT AVG  ----- OWN ==-en —eem- WAIT ---- 1 2 3 4+ LNGTH -EXCL- -SHARE- EVENT
MINOR TOT NAME TOT NAME MIN MAX MIN MAX

SYSNAME SYSNAME
HJIN
VERB (SYSTEMS)
0.027 0.027 0.027 0.027 1 #0630092(E) 1 SEGAL (E) 100 0.0 6.0 0.0 1.6 1 1 0 © 1
AQFT AQFT

100 0.0 0.6 0.6 1.006 1 1 © 0 1

100 0.0 0.0 0.6 1.6 1 1 0 O 1

100 0.6 9.0 6.6 1.0 1 1 0 0 1

98.0 2.0 0.6 0.0 1.02 6 2 0 1 49

100 0.0 0.0 0.0 1.6 1 1 0 © 6

100 6.0 0.6 0.6 1,06 0 1 0 1 5

38.261.8 0.0 0.6 1.62 0 2 06 2 89

Figure 3-17. Enqueue Activity Detail Report
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Figure 3-18. Fields in the Enqueue Activity Report

Heading

Definition

NAME (MAJOR MINOR)

The name of a resource that has one or more requestors waiting for it. The major name is one
to eight characters in length; the minor name can be from 1 to 255 characters, but only 44
characters will be printed. When the name exceeds 44 characters, it is truncated in the report,
and an asterisk (*) following the resource name indicates that it has been truncated. A resource
with a scope of “SYSTEMS” will be followed by (SYSTEMS); a resource with a scope of
“SYSTEM” will have no indication; and a resource with a scope of “STEP” will not be included
in the report.

CONTENTION TIME (MIN
MAX TOT AVG)

The contention time observed for the resource during the RMF reporting interval. The
maximum, minimum, total, and average contention times are reported in seconds. The time
reported can be 0.000; this indicates a contention time of less than one-thousandth of a second
and is most likely to appear as a minimum value.

The contention time is calculated by subtracting the time the delay began (when the first
ENQHOLD was issued) from the time the contention was ended (when the last ENQRLSE was
issued) by the freeing of the resource. An asterisk(*) following the total contention time indicates
that the contention extended beyond the end of the measurement interval.

The calculation used to determine the average contention time is:
A=T/E

The average contention time in seconds (A) equals the total contention time for the resource
during the interval (T) divided by the total number of contention events that occurred during the
interval (E).

JOBS AT MAXIMUM
CONTENTION

Reported only when the enqueue activity detail report is requested, this field describes the total
number of resource owners and the total number of jobs waiting to use the resource. In
addition, the names of one or two owners and one or two names of waiting jobs are reported.
RMEF selects the names during the period of maximum contention for each resource. Within this
period of maximum contention, RMF determines the point when the queue of waiting jobs was
longest and reports the names of the first two jobs on the queue. Each name is followed by an
(E) if that job requested exclusive use of the resource or an (S) if that job requested shared use of
the resource. Under SYSNAME, RMF reports the name of the system on which the job is
executing in a global resource serialization complex. This information can help you to determine
which jobs were contributing most heavily to the contention for the resource.

%QLEN DISTRIBUTION (1
234+)

The percentage of contention events during the interval when the number of requestors queued to
the resource was one, two, three, or four or more. The samples are taken during the period
when contention was occurring; at each such sample, an accumulator for the observed length is
updated. At the end of the measurement interval, the percentage for each queue length is
computed.

The calculation used for each queue length is:
P =100 x A/E

The percentage for each queue length (P) equals 100 times the contents of the accumulator for
that queue length (A) divided by the total number of enqueue contention events occurring during
the interval (E).

AVG Q LNGTH

The average length of the queue of requestors waiting for the resource over the duration of the
reporting interval. A consistently high number here indicates that the use of the resource is
seriously out of balance.

The calculation used is:
A=R/E

The average number of waiting requestors (A) is equal to the total number of requestors waiting
during the interval (R) divided by the total number of contention events occurring during the
interval (E).

-REQUEST TYPE- -EXCL -
SHARE - (MIN MAX MIN
MAX)

The type of the requests — either exclusive or shared — waiting for use of the resource. The
requestor would require exclusive use of the resource if the job expects to modify the resource or
if the resource is by nature only serially reusable. Other requests would be for shared use of the
resource. Both the minimum number and maximum number of waiting shared requests and
waiting exclusive requests are reported.

TOTAL EVENT

The total number of resource contention events occurring during the measurement interval.
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During the measurement of enqueue activity, RMF can encounter situations when
no reporting can be done. When such a situation occurs, RMF replaces the report
with a message describing the reason no report could be formatted. The possible
messages are:

NO CONTENTION OCCURRED

Explanation: During the interval, no contention activity occurred for the resource
or resources being measured. Enqueue activity measurement and reporting continue
as specified. This message would appear most frequently when you are requesting
the enqueue activity report for a specific resource.

TABLE FULL-USE SPECIFIC NAME OR SHORT INTERVAL

Explanation: During the RMF interval, a period of such high contention activity
occurred that the internal working table was filled. As a result, no further enqueue
reporting could be done for the interval. The interval report contains the data
gathered before the internal table was filled, fcllowed by the message and subsequent
interval reports might not include complete data. Enqueue activity measurement
and reporting resume at the start of the next interval.

When the message occurs, you could reduce the length of the RMF interval, or, if
you want to ensure that the contention activity for a specific resource is reported,
you can request enqueue activity reporting for the specific critical resource. You
should also consider enlarging the size of the internal working table. See “RMF
Enqueue Contention Buffers” earlier in this chapter.

TERMINATE DUE TO DATA EVENT ERROR - TRY RERUN

Explanation: During the interval, the enqueue measurement routines encountered
invalid data while processing a contention event. All enqueue measurement activity
is terminated for the session; that is, the recovery from the error includes modifying
the enqueue activity option to NOENQ. Because the error encountered might not
be a permanent error, you can modify the session options to re-specify enqueue
measurement and reporting. If the message occurs again and there are no other
indicators of a system problem, report the message to the RMF license holder at
your installation.
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BAD CPU CLOCK OCCURRED - FIX CPU CLOCK AND RERUN

Explanation: During an interval, the enqueue activity measurement routines
detected an error in the CPU clock function. All enqueue measurement activity for
the session is terminated; that is, the recovery from the error includes modifying the
enqueue activity option to NOENQ. Note that this message is probably one of
many indicators that there is a problem with the CPU clock. After the clock has
been fixed, re-IPL the system and run the session again, specifying the enqueue
activity measurements that you require.
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I/0 Device Activity Report

The I/O device activity report provides information for all devices in one or more
device classes (such as TAPE or DASD) or for those devices you specify on the
DEVICE option. When used with the channel path activity and I/O queuing activity
reports, this report can help you analyze the I/O activity at your installation and
identify bottlenecks caused by a particular device.

Each I/O deviee activity report begins on a new page, and the class of devices
included in the report is indicated by one of the following titles:

DIRECT ACCESS DEVICE ACTIVITY
UNIT RECORD DEVICE ACTIVITY
GRAPHICS DEVICE ACTIVITY
COMMUNICATION EQUIPMENT ACTIVITY
MAGNETIC TAPE DEVICE ACTIVITY
CHARACTER READER DEVICE ACTIVITY

Note: Because of its speed, the IBM 3890 Document Processor is reported under
unit record devices rather than character reader devices.

Because the logical control unit provides a means of identifying a related set of
devices, the devices included in the report are grouped by logical control unit. This
organization makes it easier to compare the data in the I/O device activity report
with the data in the I/O queuing activity report. RMF follows the individual device
data lines in each group with a summary line that provides a weighted average or
total values for the entire logical control unit.

For the device activity report, the information can be sorted by LCU, or storage
group, or both. When the storage group (SG) option is specified, the device activity
report is sorted by device number within each storage group. The storage group
names are initially sorted by national characters, then alphabetically, and finally, by
number. The storage group name that a volume is assigned to is always reported,
even when the SG option was not selected. If a volume does not belong to a storage
group , the STORAGE GROUP field for that volume is blank. If the volume is
added or deleted from a storage group, or the storage management subsystem is not -
active, the storage group name may not be reported. RMF follows the individual
device data lines in each group with a summary line that provides average or total
values for the entire storage group.

For any device attached to a byte multiplexor channel, the only measurement data
available is the Start Subchannel (SSCH) + Resume Subchannel (RSCH) instruction
count. The data line for such a device therefore includes only:

DEV NUM

VOLUME SERIAL

LCU

DEVICE ACTIVITY RATE
%DEV RESV

AVG NUMBER ALLOC

% ANY ALLOC

%MT PEND

%NOT READY

Figure 3-19, Figure 3-20 on page 3-53, and Figure 3-21 on page 3-54 show sample
reports for direct access device activity, magnetic tape activity, and communication
equipment activity, respectively. The information presented for graphics device
activity, unit record device activity, and character reader device activity is the same
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as that shown for communication equipment activity in Figure 3-21. Each data field
in this report is described in the following section.

Data lines are included for each device that has been online at least once since
Monitor I session initialization. However, data is not reported for devices that were
offline at the end of the reporting interval, that came online during the interval, or
that were affected by dynamic device reconfiguration during the interval. Such
devices are identified under VOLUME SERIAL by one of the following messages in
the first data field:

¢ NOW ONLINE - Brought online during this interval and still online at the end
of the interval

¢ NOW OFFLINE - Taken offline during this interval and still offline at the end
of the interval

¢ OFFLINE - Offline for the entire interval

These messages appear to indicate that the device data is incomplete and might
present an inaccurate picture of device activity. Device data might also be
incomplete, even when a device has been online for the entire interval, if the
hardware measurement data for the device is not available.

If devices are changed or deleted from a storage group, RMF replaces the name of
the storage group by **CHGD** in the STORAGE GROUP name column of the
direct access device activity report. RMF does not provide summary lines for a
storage group with **CHGD** in the STORAGE GROUP name column. Storage
group names are still reported when devices are varied on or offline during the
interval.

When hardware measurement data is not available, RMF can report values only for
fields based on sampled data. It cannot report values for the fields based on
hardware measurements; these fields are:

DEVICE ACTIVITY RATE
AVG RESP TIME

AVG DB DELAY

AVG CUB DELAY

AVG I0SQ TIME

AVG PEND TIME

AVG DISC TIME

AVG CONN TIME

%DEV CONN

%DEV UTIL

When it cannot obtain the required data, RMF prints the status message
“HARDWARE DATA UNAVAILABLE” in place of the data. Even if the channel
measurement facility and the measurement block update facility are active and the
device is online for the entire interval, valid hardware data might not be available
when the subchannel is in a deferred error state. If RMF is unable to obtain valid
hardware data for a subchannel in a deferred error state, it prints the status message
“NO H/W DATA.”

When RMF cannot calculate an average because a division by zero or a division
overflow has occurred, four asterisks (****) appear in the field in place of the data.
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Depending on the processor model you have, the hardware measurement data might
be incomplete because of an overflow in the measurement timer. Because the 308x
uses two-byte timers, the maximum connect time, disconnect time, or pending time
that can be measured is 8.3 seconds for each I/O request. Any I/O request that
exceeds that maximum time limit causes overflow. For example, chain scheduling,
which the system uses when accessing page data sets or printing a SYSOUT data set,
results in long channel programs and can cause timer overflow. For shared DASD,
pending times in excess of 8.3 seconds can occur due to RESERVE activity on the
sharing system. Overflow conditions in connect time and disconnect time are
detected by the hardware, counted by MVS, and reported by RMF. Overflow
conditions in pending time, however, are not detected.

The 4381 uses four-byte measurement timers and I/O requests should not exceed the
maximum time limit (6.36 days).

Connect/Disconnect Time Overflow

When overflow occurs in connect time or disconnect time, RMF prints
“HARDWARE DATA INCOMPLETE” on the line following the requests that
caused the overflow. The data presented for those requests is most likely inaccurate
because the values shown for connect time and disconnect time per request represent
what remained after all the long-running requests were discarded. Those values,
along with percent device connected, percent-device utilized, and average response
time, represent the lower bounds of what the actual values might be. Because at
least one request was discarded, all values must be larger than reported; how much
larger, however, cannot be exactly determined.

On the same line with “HARDWARE DATA INCOMPLETE,” RMF records the
values of two counters: total requests that had timer overflow (in either or both
timers); and total requests that had connect time overflow. The difference between
timer overflow and connect time overflow gives the number of requests that had only
disconnect time overflow. If the difference is large, it might indicate that difficulty
in reconnecting to the channel is causing delays. Total requests with timer overflow
is the difference between the start subchannel count and the measurement event
count. RMF records connect time overflow separately.

The counts of requests that had overflow are intended to indicate how much data
was lost. For example, if 1000 requests occurred in an hour and only one had
overflow, the actual values are probably not much larger than the reported values.
However, if the 999 requests measured were all short and all occurred within a short
span of time, whereas, the one long request lasted for 95% of the hour, the reported
data is highly inaccurate. The values reported in the two counters do not take into
account how many times a single request had an overflow.

The report of overflows for paging devices does not necessarily indicate a problem.
Consult the page/swap data set report and the workload activity report to determine
whether or not paging delays are a problem. If they are, the device data can be used
in conjunction with the two reports to analyze the problem.
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C, Pending Time Overflow
’ Because all overflows for pending time are lost, RMF does not accurately report
certain shared DASD delays. For example, a request delayed for 18 seconds
overflows twice; 16.6 seconds are lost. To RMF, the delay appears to be only 1.4
seconds. Therefore, the AVERAGE PENDING TIME and the AVERAGE
RESPONSE TIME values are extremely inaccurate.

For requests with extremely long delays, the missing interrupt handler (MIH) halts
the request and reschedules it periodically. MIH estimates the amount of pending
time, based on the MIH interval, and adds it to the value RMF reports. Therefore,
pending time is lost only for requests that take longer than 8.3 seconds and less than
1.5 times the MIH interval. To increase the accuracy of AVERAGE PENDING
TIME and AVERAGE RESPONSE TIME, decrease the MIH interval. An interval
of 4 seconds will ensure that no pending time is lost. However, some performance
penalty does occur because of the 4-second interval.

( ) Other Reports
In Monitor II reports, the overflow counts are not reported. A value affected by
overflow, however, is marked by an asterisk (*). In exception reports, plot reports
and summary reports, overflows are neither detected nor identified. Because
Monitor II device activity reports, as well as some exception reports and plot reports
and some fields in the summary report, are based on data the Monitor I session
collects, the same inaccuracies apply to these reports.

When you request a duration report for I/O device activity, the identifier of each I/O
device that had any VARY activity during the duration interval is followed by a
single asterisk (*). The data recorded for such a device is partial; that is, no data
was collected during one or more of the measurement intervals included in the
duration report because the device was varied during a measurement interval.

(‘. | Duration Report

The calculations the post processor performs to generate a duration report make no
adjustments for RMF measurement intervals when no data was collected for a
device. Thus, the data for a device that moved online or offline might appear to be
- inconsistent. For example, the percentages reported for the QLENGTH
( DISTRIBUTION field do not equal 100% when data for the device is partial.

At the beginning of a Monitor I session, all devices that are online are known to
RMF; thus, RMF creates an entry in the type 74 SMF record for each online device
that the user requested RMF to monitor. In contrast, any device that is offline at
the beginning of the session is unknown to RMF, and no entry in the SMF record is
built. When an unknown device is brought online, it becomes known to RMF, and
an entry in the SMF record is then built for the device.

When a duration report combines data collected during two or more separate
Monitor I sessions, the status of a device can change (for example, from offline to
online or from unknown to online). Thus, the following conditions can occur:

e A device was known to RMF but offline during the first Monitor I session and
online during subsequent Monitor I sessions but did not change during a
measurement interval included in the duration report. In this case, the data is
\ partial and the device identifier is followed by an asterisk.

(/ * A device was offline for one or more measurement intervals and unknown to
RMF during all other measurement intervals included in the duration report. In
this case, the device identifier is followed by an asterisk, OFFLINE appears in
the first data field, and no data is formatted for the device.
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A device was unknown to RMF during a Monitor I session and online for
subsequent Monitor I sessions but did not change during a measurement interval
included in the duration report. In this case, the data is partial and the device
identifier is followed by an asterisk.

The following conditions can occur for storage group reporting:

The STORAGE GROUP field shows *CHGD** for the volume if the storage
group name changes in an SMF record for the duration period.

The STORAGE GROUP field contains a valid storage group name and the
LCU field contains an asterisk if a volume is not reported in all SMF records of
that duration period, but the storage group name is the same in all SMF records
that are part of the duration report.

The STORAGE GROUP field shows *CHGD** and the LCU field contains
an asterisk if a volume is not reported in all SMF records of the duration and
has changed the storage group name at least once.

STORAGE GROUP DATA NOT AVAILABLE is reported between the
TOTAL SAMPLES = field and the report headings if the storage management
subsystem is not available in one of the reports during the duration period.

SMS INTERFACE ERROR, NEW STORAGE GROUP INFORMATION
CANNOT BE OBTAINED is reported between the TOTAL SAMPLES = field
and the report headings if a Storage Management Subsystem interface error
occurs in one of the reports during the duration period.
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‘l:y/ ] DIRECT ACCESS DEVICE ACTIVITY
| PAGE 1
| 0S/Vs2 SYSTEM ID 168A DATE 04/15/89 INTERVAL 01.33.576
| SP2.2.3 RPT VERSION 3.5.1 TIME 10.34.27 CYCLE 1.000 SECONDS
| TOTAL SAMPLES = 60
DEVICE AVG AVG AVG AVG AVG AVG AVG % % % AVG % %
STORAGE DEV VOLUME LCU ACTIVITY RESP 10SQ CUB DB PEND DISC CONN  DEV DEV  DEV NUMBER ANY MT
GROUP ~ NUM SERIAL RATE TIME TIME DELAY DELAY TIME TIME TIME CONN UTIL RESV ALLOC ALLOC PEND
220 DRvO21 0.011 11 0 0.1 4.4 6.7 0.01 0.01 0.0 11.0 100.0 0.0
270 PAGEG8 0.000 0 0 0.0 0.0 0.6 0.00 0.00 0.0 6.0 100.0 0.0
271 SPOOL1 0.321 24 0 0.2 20.6 3.5 0.11 0.77 0.0 6.0 100.0 0.0
272 RMFPAK 0.000 0 0 0.0 0.0 0.0 0.00 0.00 0.0 0.0 100.0 0.0
273 SMSDAT 0.085 11 0 0.2 7.4 3.8 0.03 0.106 0.0 3.0 100.0 0.0
i MVSXA 274 GNRLO1 0.000 0 0 0.0 0.0 0.0 0.00 0.00 0.0 0.0 100.0 0.0
1 - VIRTUAL 275 GNRLO2 0.000 0 0 0.0 0.0 0.0 0.00 0.00 0.0 0.0 100.0 0.0
| ( COMMON 276 GNRLO3 0.000 0 ¢} 0.0 0.0 0.0 0.00 0.00 0.0 0.6 100.0 0.0
COMMON 277 TS0Xel 0.000 0 0 0.0 0.0 0.0 0.00 0.00 0.0 0.0 100.0 0.0
278 RMFSYS 0.032 16 0 1.4 4.7 10.2 0.03 0.05 0.0 1.0 100.0 0.0
291 191MJK 0.000 0 0 0.0 0.0 0.0 0.00 0.00 0.0 0.0 100.0 0.0
COMMON  2CO DUMYO1 0.000 0 0 0.0 0.0 0.0 0.00 0.00 0.6 0.0 100.0 0.0
COMMON  2C1 ALLGO1 0.000 [0] 0 0.0 0.0 0.0 0.00 0.00 0.0 0.0 100.0 0.0
EXCLUS 2C2 PUBOO1 0.000 0 0 0.6 0.0 0.0 0.00 0.00 0.0 0.0 100.9 0.0
ALLGRP  2C3 SECO01 0.000 0 0 0.0 0.0 0.0 0.00 0.00 0.0 0.0 100.0 0.0
2C9 RMFDMP 0.000 0 0 0.0 0.0 0.0 0.00 0.00 0.0 0.0 100.0 0.0
2CA  RMFSMF 0.000 0 0 0.6 0.0 0.0 0.00 0.00 0.0 0.6 100.0 0.0
(, | Figure 3-19. Direct Access Device Activity Report
MAGNETIC TAPE DEVICE ACTIVITY
PAGE 1
0S/Vs2 SYSTEM 1D AQFT DATE 03/04/89 INTERVAL 29.59.997
SP2.2.3 RPT VERSION 3.5.1 TIME 09.00.00 CYCLE 1.000 SECONDS
( TOTAL SAMPLES = 1,800
DEVICE AVG AVG AVG AVG AVG AVG AVG % % % AVG % % %
DEV VOLUME LCU ACTIVITY RESP 10SQ CUB DB PEND DISC CONN DEV DEV  DEV NUMBER ANY MT  NOT
NUM SERIAL RATE TIME TIME DELAY DELAY TIME TIME TIME CONN UTIL RESV ALLOC ALLOC PEND READY
580 031 1.041 928 880 0.3 0.0 28.4 0.1 20.1 2.09 2.106 0.0 0.1 9.0 0.6 91.6
581 031 0.000 ¥¥¥*¥ xxxx 0.9 0.0 0.0 0.0 0.0 0.00 0.00 0.0 0.0 0.0 0.0 100.0
582 T80686 031 4,398 225 192 0.0 0.0 15.3 0.0 18.3 8.04 8.05 0.0 1.0 100.0 84.3 84.3
588 031 1.109 864 804 0.1 0.0 41.3 0.0 18.4 2.04 2.04 0.0 0.1 10.8 0.0 89.2
589 031 1.148 832 771 0.2 0.0 42.6 0.1 183 2.10 2.11 0.0 0.1 11.5 2.5 91.0
58A 031 1.065 549 501 0.0 0.0 27.9 0.1 19.7 2.10 2.11 0.0 0.1 22.2 8.6 86.4
Lcu 031 8.761  *x¥x x¥xx 9] 0.0 25.3 0.0 18.7 2.73 2.73 0.0 1.4 25.6 16.0 90.4
5A0 TO171 033 5.440 77 64 0.1 0.0 1.6 2.9 8.5 4.63 6.21 0.0 0.4 42.1 34,7 92.6
5A1 033 0.000 *¥*x *dxx 99 0.0 0.0 0.0 0.0 0.00 0.00 0.0 0.0 0.0 0.0 100.0
5A2 033 0.000 0 0 0.6 0.0 0.0 0.6 0.0 0.00 0.00 0.0 0.0 0.0 0.0 100.0
5A3 033 0.000 0 0 6.0 0.0 0.0 0.0 0.0 0.00 0.00 0.0 0.0 0.0 0.0 100.0
5A4 033 0.000 0 6 0.0 0.0 6.0 0.0 0.0 0.00 0.00 0.0 0.0 0.0 0.0 100.0
5A5 033 0.000 0 0 0.0 0.0 0.0 0.6 0.0 0.00 0.00 0.0 0.0 0.0 0.0 100.0
5A6 033 0.000 [¢] 0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.0 0.0 0.0 0.0 100.0
5A7 033 0.000 0 0 6.6 0.0 0.0 0.0 0.0 0.00 0.06 0.0 0.0 0.0 0.0 100.0
( LCU 033 5.440 ¥¥*x wdkk 9.1 9.0 1.6 2.9 8.5 0.58 0.78 0.0 0.4 5.3 4.3 99.1

Figure 3-20. Magnetic Tape Device Activity Report
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‘ C/ Figure 3-22 (Page 1 of 5). Fields in the I/O Device Activity Reports

~j Heading ‘ Definition

‘ STORAGE GROUP The name that identifies the storage group to which the device belongs. Your storage

% (a;(lil;x;inistrator assigns the names. These names are available on the direct access device report
DEV NUM A three-digit hexadecimal device number that identifies a physical I/O device.
VOLUME SERIAL The volume serial number (for direct access and magnetic tape reports) of the volume mounted

on the device at the end of the reporting interval.

LCU A number of the logical control unit to which the device belongs. The definition of a logical
control unit (LCU) is model-dependent.

On a 308x or 908x processor, an LCU is the set of devices attached to the same physical control
unit (or a group of physical control units with one or more devices in common.) Any I/O
request for any device attached to any physical control unit in the group is queued at the logical
control unit for the 308x or 908x processors. For a 3090 processor, the definition of an LCU is
\ the same as that for a 308x processor, but the IOP, which is part of the channel subsystem,

i manages and schedules I/O work requests. In any event, to find the logical contro! unit number

( for the 308x, 908x, and 3090 processors, RMF must access the I/O configuration data set
(IOCDS). If RMF cannot read it, or if it has been updated so that the data might not apply to

the present configuration, RMF issues a status message, IOCDS INFORMATION
UNAVAILABLE TO RMF. Two different response codes are issued:

A response code of 2024 indicates that the JOCDS has been updated so that the data might not
apply to the present configuration.

A response code of 43F0 indicates that RMF cannot read the IOCDS because it appears in
another partition of a multi- processing system (for example, when RMF is running on a 3084
processor, and the operator partitions the system in such a way that RMF can no longer read the
IOCDS). In either case, RMF cannot obtain the LCU identifier type. RMF continues to
-, measure I/O device activity, but the requested SMF record does not contain the LCU identifier.
( } The LCU field remains blank, and the device activity report lists the device numbers in ascending
order.

On a 4381 processor, an LCU is the set of devices attached to an identical set of physical control
units. While I/O request measurements for the set of devices in an LCU are maintained on a
physical control unit basis, they are summed together by the channel microcode when RMF
retrieves these measurements on an LCU basis. In this way, RMF provides one set
measurements for the group of devices in an LCU. To find the logical control unit number, .
RMF uses the I/O configuration data (IOCD) in the hardware system area (HSA). If RMF
cannot retrieve the configuration data after successive attempts, RMF does not report the logical
control unit number and does not summarize device data by LCU.

( DEVICE ACTIVITY RATE The rate per second at which start subchannel (SSCH) instructions to the device completed

successfully. In the line of data for the base exposure of a multiple exposure device, this field
reflects the rate for the entire device. The data line for the base exposure is followed by data
lines for each exposure.

The value is calculated by dividing the total number of successful SSCH instructions by the
pumber of seconds in the interval. For devices using suspended channel programs, resume 1/O
requests are included in the SSCH counts.

In the logical control unit summary line, this field contains the sum of the rates for each
individual device. If there is a multiple exposure device belonging to the logical control unit, only
the value represented by the base exposure is considered in the summary line.
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Figure 3-22 (Page 2 of 5). Fields in the I/O Device Activity Reports

Heading

Definition

AVG RESP TIME

The average number of milliseconds the device required to complete an I/O request. This value
reflects the total hardware service time and the front end software queuing time involved for the
average 1/O request to the device. The channel measures active time, which starts at the
acceptance of a SSCH instruction (indicated by a condition code 0) and ends at the acceptance of
the channel end (primary status pending). It does not, however, include the time required to
process the mterruptlon The I0S queue length is factored in to reflect the front end queuing
time.

The calculation used is: i

ART = (AT/MEC) + QT -

The average response time (ART) equals the active time (AT) for the device divided by the
measurement event count (MEC), plus the average time a request waited in the subchannel queue

(QT). (RMF reports this average queuing delay under AVG 10SQ TIME.) NOTE: Active time
is the sum of connect time, disconnect time, and pending time.

This field is the sum of AVG I0SQ TIME, AVG PEND TIME, AVG DISC TIME, and AVG
CONN TIME described later.

For the base exposure hne of a multiple exposure devxce, this field contains the weighted average
of response Umes for the non- base exposures.

In the logical control unit-summary line, this field contains the weighted average of the md1v1dua1
average response times for each device.

AVG IOSQ TIME

The average number of milliseconds an I/O request must wait on an I0S queue before a SSCH
instruction can be issued. Delay occurs when a previous request to the same subchannel is in
progress.

The calculation is:
AQT = (QC/S) / R

The average I0S queue time (AQT) equals the I0S queue count (QC) divided by the number of
samples (S), divided by the device activity rate (R). (RMF calculates and reports this rate under
DEVICE ACTIVITY RATE))

In the logical control unit summary line, this field contains the weighted average of the individual
average queue times of each device.

AVG CUB DELAY

The average number of milliseconds of delay an I/O request encountered because the control unit
was busy. The data field heading appears in the report for all processors, but data appears in the
field only when RMF is running on a 3090 processor. Otherwise, the field is left blank.

If the device is shared at the control unit level, the contention might be caused by the sharing
system. If the device is not shared at the control unit level, the contention is the result of other
activity to different devices over the same or an alternate path serviced by the control unit.

The calculation used is:
ACUB = CUBD / MEC

The average control unit busy delay time (ACUB) equals the control unit busy delay time
(CUBD) divided by the measurement event count (MEC).

In the line of data for the base exposure of a multiple exposure device, this field is the weighted
average of the corresponding values for all exposures.

In the LCU summary line, this field contains the weighted average of the individual AVG CUB
DELAY times.
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C Figure 3-22 (Page 3 of 5). Fields in the I/O Device Activity Reports
! Heading Definition
| AVG DB DELAY . The average number of milliseconds of delay that I/O requests to this device encountered because

| ' the device was busy. The data field heading appears in the reports for all processors, but data
i appears in the field only when RMF is running on a 3090 processor. Otherwise, the field is left
! blank. Device busy might mean:

| 1. The volume is in use by another system.

‘ 2. The device is reserved by another system.

3. Contention was caused by head of string busy conditions.
4. Some combination of these three conditions has occurred.

The calculation used is:
ADB = DBD / MEC

The average device busy delay time (ADB) equals the device busy delay time (DBD) divided by
the measurement event count (MEC).

! In the line of data for the base exposure of a multiple exposure device, this field is the weighted
(' e average of the corresponding values for all exposures.

In the LCU summary line, this field contains the weighted average of the individual AVG DB
DELAY times.

AVG PEND TIME The average number of milliseconds an I/O request must wait in the hardware. This value
reflects the time between acceptance of the SSCH function at the channel (SSCH-function
pending) and acceptance of the first command associated with the SSCH function at the device
(subchannel active). This value also includes the time waiting for an available channel path and
control unit as well as the delay due to shared DASD contention.

If the value is high, refer to the device’s LCU entry in the I/O queuing activity report for an
indicator of the major cause of the delay.

The calculation is:
( ) APT = FPT / MEC
- The average pending time (APT) equals the total function pending time for the device (FPT)

during the measurement interval divided by the measurement event count (MEC).

In the logical control unit summary line, this field contains the weighted average of the individual
average pending times for each device.

For the base exposure line of a multiple exposure device, this field contains the weighted average
of the average pending time for the non-base exposures.

AVG DISC TIME The average number of milliseconds the device was disconnected while processing an SSCH
instruction. Thus, this value reflects the time when the device was in use but not transferring
data. It includes the overhead time when a device might disconnect to perform positioning

( functions such as SEEK/SET SECTOR, as well as any reconnection delay.

The calculation is:
ADT = TDT / MEC

The average disconnect time (ADT) equals the total disconnect time for the device (TDT) during
the interval divided by the measurement event count (MEC). The MEC is the same as the
number of SSCH instructions issued, unless there has been a timer overflow error in the channel.

For the base exposure line of a multiple exposure device, this field contains the weighted average
of the average disconnect time for the non-base exposures.

In the logical control unit summary line, this field contains the weighted average of the individual
average disconnect times for each device.
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Figure 3-22 (Page 4 of 5). Fields in the I/O Device Activity Reports

Heading

Definition

AVG CONN TIME

The average number of milliseconds the device was connected to a channel path and actually
transferring data between the device and main storage. Typically, this value, measures data
transfer time but also includes the search time needed to maintain channel path, control unit, and
device connection.

The calculation used is:
ACT = DCT / MEC

The average connect time (ACT) equals the total connect time for the device (DCT) during the
measurement interval divided by the measurement event count (MEC).

For the base exposure line of a multiple exposure device, this field contains the weighted average
of the average connect time for the non-base exposures.

In the logical control unit summary line, this data field contains the weighted average of the
individual average connect times for each device.

% DEV CONN

The percentage of time during the interval when the device was connected to a channel path.
The calculation used is:
DCP = 100 x (DCT/T)

The device connect percentage (DCP) equals 100 multiplied by the total device connect time
(DCT) divided by the length of the measurement interval (T).

For the base exposure line of a multiple exposure device, this field contains the sum of the
corresponding values for all exposures.

In the logical control unit summary line, this field contains the average of the individual device
connect percentages for each device.

% DEV UTIL

The percentage of time during the interval when the device was in use. This percentage includes
both the time when the device was involved in I/O operations (connect and disconnect time) and
the time when it was reserved but not involved in an 1/O operation.

The percentage reported represents the time during the interval when the device is “tied up” when
it could not be used to service a request from another system.

RMF uses hardware measurement values to compute the time when the device was involved in
an I/O operation. It uses sampling techniques to estimate the time when the device was reserved
but not actually involved in an I/O operation, based on the settings of two bits:

UCBSTRT is set on when the device is processing an /O request and off when there is
no active I/O request.
UCBRESVH is on when the device is reserved.

When UCBSTRT is off and UCBRESVH is on, RMF counts the sample as indicating
non-overlapped device reserved time; that is, the device is reserved but not actively performing an
I/O operation. Some small portion of device busy (reserved) time is missed when the device is
reserved and UCBSTRT is on but the I/O request is pending in the channel.

The calculation used is:
DUP = 100 x (DCT+TDT) / T + (RS/S)

The device utilization percentage (DUP) equals 100 times the sum of the device connect and
disconnect time (DCT +TDT), divided by the length of the measurement interval in seconds (T)
and the number of samples when the device was reserved but not involved in an I/O operation
(RS) divided by the total number of samples (S).

For the base exposure line of a multiple exposure device, this field contains the weighted average
of the corresponding values for the non-base exposures.

In the logical control unit summary line, this data field contains the average of the individual

percentages reported for each device.
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Figure 3-22 (Page 5 of 5). Fields in the I/O Device Activity Reports

Heading

Definition

% DEV RESV

The percentage of time during the interval when a shared device was reserved by the processor on
which RMF was started.

At each RMF cycle, RMF checks to see if a device is reserved, and a counter is kept of all such
samples. At the end of the interval, the percentage is computed.

The calculation used is:
DRP = 100 x DRS/S

The percentage of time during the interval when the device is reserved (DRP) equals 100 times
the number of device-reserved samples (DRS) divided by the total number of samples (S).

In the logical control unit summary line, this field contains the average of the individual device
reserved percentages for each device.

AVG NUMBER ALLOC

The average number of data control blocks (DCBs) and access method control blocks (ACBs)
concurrently allocated for each volume. This field is reported only for direct access storage
devices and magnetic tape devices.

At each RMF cycle, a counter is increased to reflect the number of data sets concurrently
allocated. At the end of the interval, the average is calculated by dividing the total number of
allocated data sets for all samples by the total number of samples.

In the logical control unit summary line, this field contains the average of the individual average
(S) number of allocated data sets for each device.

ANY ALLOC

The percentage of time during the reporting interval when the device was allocated to one or
more data sets. Permanently mounted direct access devices show a 100% allocation, regardless
of whether or not a data set was actually allocated.

To determine the value, RMF keeps a count at each cycle of whether or not the device was
allocated or permanently resident. At the end of the interval, the percentage is computed.

The calculation used is:
P = 100 x AS/S

The percentage (P) equals 100 times the number of allocated samples (AS) divided by the total
number of samples (S).

In the logical control unit summary line, this field contains the average of the individual
allocation percentages for each device.

% MT PEND

The percentage of time during the interval when a mount was pending for the device. This field
is reported only for direct access devices and magnetic tape devices.

At each cycle, RMF updates a counter when it detects a mount pending condition. At the end of
the interval, the percentage is computed.

The calculation used is:
MPP = 100 x C/S

The mount pending percentage (MPP) equals 100 times the value in the counter (C), divided by
the total number of samples (S).

In the logical control unit summary line, this field contains the average of the individual mount
pending percentages for each device.

% NOT READY

The percentage of time during the reporting interval when the device was not ready for use, as,
for example, when a tape has just been mounted but is not yet ready to be used to the system.
This field is not reported for direct access devices; however, the value is recorded in the
corresponding field of the SMF record, should your installation need the information.

At each RMF cycle, a counter is updated when the status of the device indicates that it is not
ready. At the end of the interval, the percentage is computed. The calculation used is:

NRP = 160 x NRS/S

The not ready percentage (NRP) equals 100 times the count of not ready samples (NRS), divided
by the total number of samples (S).

In the logical control unit summary line, this field contains the average of the individual not
ready percentages for each device.
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I/0 Queuing Activity Report :
The 1/O queuing activity report provides information on the I/O configuration and
activity rate, queue lengths, and percentages when one or more I/O components were
busy, grouped by logical control unit. The format and contents of the report, like
the definition of an LCU, are model-dependent. The following three sections explain
the differences in the report for the model processor that you use.

“
NS

I/0 Queuing Activity Report for 308X, 908X, or 4381 Processors
Figure 3-23 gives the format of the report, and Figure 3-24 describes the content
and meaning of each field. On a 308x or 908x processor, an LCU is the set of
devices attached to the same physical control unit (or a group of physical control
units with one or more devices in common.) Each physical control unit and each
device belong to only one LCU, and all requests to all devices in the LCU are placed
on the single queue for that unit, regardless of whether or not there is contention.
(Although IOS starts an I/O request to a subchannel, the request is actually queued
by the LCU.)

AN

NS
Note that for the 4381 processor, the AVG Q LNGTH field heading appears in the

report but the field is left blank. On a 4381 processor, an LCU is the set of devices

attached to an identical set of physical control units. A physical control unit can

belong to more than one LCU if the devices are configured asymmetrically. Each

device belongs to only one LCU. I/O request initiation is performed on a physical

control unit basis.

Your installation defines your I/O configuration as input to the input/output
configuration program (IOCP). The IOCP uses the information you supply to define L )
the relationship between channel paths, control units, and I/O devices. The IOCP e
generates and assigns LCU identifiers to these groups of channel paths, control units

and I/O devices. The IOCP then places this configuration definition in a

configuration data set (IOCDS) for the 308x or 908X processors. The IOCP places

this configuration definition in the input/output configuration data (IOCD) in the

hardware system area (HSA) in a 4381 processor complex. RMF uses the

configuration definition as well as measurement data gathered during the interval to

generate the I/O queuing activity report.

A channel path can be online to the system but not connected to any device in an N
LCU during the measurement interval. In this case, a line identifies that channel

path as PATH(S) OFFLINE. If an online channel path was not connected to any

device of the LCU at the last interval but is now connected to one or more devices

of an LCU because of vary path processing, a line identifies that channel path

PATH(S) NOW ONLINE.

I1/0 Queuing Activity Report for 3090 Processors
Figure 3-25 shows the format of the report, and Figure 3-26 describes the content
and meaning of each field.

On a 3090 processor, an LCU is the set of devices attached to the same physical

control unit (or group of control units that have one or more devices in common).

As with the 308x processor, each device belongs to only one LCU, but the I/O

processor (IOP), which is part of the channel subsystem, manages and schedules I/O

work requests to the various devices within the LCU of a 3090 processor. If an I/O C
request is unsuccessful because the control unit is busy, the request is queued on the 4
control unit header (CU-HDR) queue. Once the busy condmon is resolved, the

CU-HDR is then placed on the initiative queue.
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For all processors

Your installation defines your I/O configuration as input to the input/output
configuration program (IOCP). The IOCP uses the information you supply to define
the relationship between channel paths, control units, and I/O devices. The IOCP
generates and assigns LCU identifiers to these groups of channel paths, control units
and I/O devices. The IOCP then places this configuration definition in a
configuration data set (IOCDS) in a 3090 processor. RMF uses the configuration
definition as well as measurement data gathered during the interval to generate the
I/O queuing activity report.

The information in the I/O queuing activity report, used after the channel path
activity and I/O device activity reports have shown that a problem exists, can help
you pinpoint the reason for contention delays associated with channel paths, control
units, and devices. For example, if the I/O device activity report shows an unusually
large pending time for one or more devices in a logical control unit, the I/O queuing
activity report indicates what proportion of the delay is caused by control unit busy
and device busy, thus indicating which part of the configuration might need
adjustment.

You can also use the two reports to analyze the current I/O configuration. The I/O
device activity report shows which devices belong to each logical control unit. The
I/O queuing activity report shows which physical control units are part of each
logical control unit and which channel paths are connected to each physical control
unit.

When a logical control unit has no activity during the interval, RMF omits that
logical control unit from the report for that interval. If no activity has occurred
during the interval for all selected LCUs, the message NO ACTIVITY FOR
SELECTED LCUs appears instead of the data after the headings of the report.

If a channel path was brought online or taken offline during the interval, data is
formatted and an additional line in the report describes its status. If an installed
channel path was oftline during the whole interval, the additional line identifies the
channel path as OFFLINE. If a channel path was taken offline or brought online
during an interval, the additional line identifies the channel path as either NOW
OFFLINE or NOW ONLINE.

When RMF is unable to obtain valid hardware data for CONTENTION RATE and
DELAY Q LNGTH in the 3090 I/O queuing activity report, it prints the message
NO H/W DATA under those headings. If the channel measurement facility is
inactive or has been interrupted during the interval, CHANNEL MEASUREMENT
FACILITY NOT ACTIVE OR INTERRUPTED appears after the headings where
the data normally appears in the 3090 I/O queuing activity report. If the diagnosis
interface fails during the interval, DIAGNOSIS INTERFACE FAILURE appears
after the headings in the 3090 I/O queuing activity report.

The reports depend on information in the I/O configuration data set (IOCDS). If
RMF cannot read the IOCDS, or if the IOCDS has been updated so that the data
might not apply to the present configuration, no report is available.

For example, when RMF is running on a 3084 processor and the operator partitions
the system in such a way that RMF cannot read the IOCDS because it appears in
another partition of a multi-processing system, RMF terminates the I/O queuing
activity report and issues to the operator a message, [/O QUEUING ACTIVITY
RMF REPORT TERMINATED.
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I/0 QUEUING ACTIVITY
PAGE 1
0Ss/Vs2 SYSTEM ID AQFT DATE 03/04/89 INTERVAL 29.59.997
$P2.2.3 RPT VERSION 3.5.1 TIME 09.00.00 . CYCLE 1.000 SECONDS
TOTAL SAMPLES = 1800
% ALL --% REQ DEFER --
LCU ACTIVITY AVG Q CH PATH % REQ DEV Cu CONTROL CHAN
RATE LNGTH BUSY DEFER BUSY BUSY UNITS PATHS
000  memmeeee emeee 0.0  —eee- mm—— mmee 009 10,50 DATA INVALID STSCH REQUEST FAILED
005 1.915 0.00 0.11 0.00 0.00 0.00 007 10,50
50 PATH(S) OFFLINE
00A 16.693 0.53 8.11 15.37 0.00 15.37 010 01,41
) 011 11,51
008 17.230  0.38 8.11 14.32 0.00 14.32 018 01,41
008 17.230 0.38 8.11 14.32 0.080 14.32 018 01,41
00B 17,236 0.38  8.11 14.32 0.00 14.32 018 01,41
00B 17.230  0.38 8.11 14.32 0.00 14.32 018 01,41
008 17.236  0.38  8.11 14.32 0.60 14.32 018 01,41
00B 17,230 - 0.38  8.11 14.32 0.00 14.32 018 01,41
008 17.230 0.38  8.11 14.32 0.00 14.32 018 01,41
008 17,230 0.38 8.11 14.32 0.00 14.32 018 01,41

Figure 3-23. I/O Queuing Activity Interval Report (308x, 908x, 4381)
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| ( ‘ Figure 3-24 (Page 1 of 2). Fields in the I/O Queuing Activity Report (308x, 908x, 4381)

‘ s

i Field Heading Definition

| LCU The three-digit hexadecimal number that identifies the logical control unit (LCU). The set of

devices associated with an LCU measurement are not the same on all processors because the
definition of an LCU is model-dependent.

On a 308x or 908x processor complex, an LCU is the logical representation of a physical control
unit or a group of physical control units with one or more devices in common. Each physical
control unit and each device can belong to only one LCU; they cannot be shared between LCUs.

To find the LCU number, RMF must access the I/O configuration data set (IOCDS). If RMF
cannot read it, or if it has been updated so that the data might not apply to the present
configuration, RMF ends I/O queuing activity and does not produce a report. If no activity has
occurred during the interval for all selected LCUs, the message NO ACTIVITY FOR
SELECTED LCUs appears instead of the data after the headings of the report.

On a 4381 processor complex, an LCU is the logical representation of a set of devices attached to
an identical set of physical control units. Each device belongs to only one LCU, however, a
physical control unit may belong to more than one LCU.

( To find the LCU number, RMF must access the I/O configuration data (IOCD) in the hardware
- - system area (HSA) in a 4381 processor. If RMF cannot read it, or if it has been updated so that
the data might not apply to the present configuration, RMF ends I/O queuing activity and does
not produce a report. If no activity has occurred during the interval for all selected LCUs, the
message NO ACTIVITY FOR SELECTED LCUs appears instead of the data after the headings
of the report.

ACTIVITY RATE The rate per second at which I/O requests were successfully selected for initiation. When this
rate is relatively high, the control units in the LCU might be overloaded.

The activity rate is calculated by dividing the total number of I/O requests successfully selected
during the interval by the number of seconds in the interval.

is the average number of requests on the logical control unit (LCU) queue. Each time the
channel subsystem takes a request off the queue it counts the number of requests remaining and
adds this number to an accumulator. At the end of the interval, RMF divides the accumulated
number of requests by the number of times an I/O request was dequeued.

( AVG Q LNGTH For a 308x/908x processor complex, this field appears when I/O queuing activity is measured and

The calculation used is:
AQL = ER / DR

The average queue length (AQL) for the interval equals the total number of enqueued requests
(ER) divided by the number of times an I/O request was dequeued (DR).

For a 4381 processor complex, I/O requests are queued on a physical control unit basis within the
channel subsystem. Because queue length information is not available from the channel

( subsystem, the AVG Q LNGTH field is blank in the report for a 4381 processor, although the
field heading does appear.

% ALL CH PATH BUSY The percentage of time during the measurement interval when all channel paths belonging to the
logical control unit were busy at the same time. At each sampling cycle, RMF checks the results
of the last Store Channel Path Status (STCPS) instruction that the SRM issued to determine
whether all channel paths are busy. RMF performs this check only for those channel paths that
are online at that sample. At the end of the interval, RMF computes the percentage.

The calculation used is:
ACB = 100 x (SB/S)

The percentage of time during the interval when all channel paths in the logical control unit were
busy (ACB) equals 100 times the number of samples that indicated all channel paths were busy
(SB) divided by the number of samples taken (S).

LC28-1556-2 © Copyright IBM Corp. 1985,1989 Chapter 3. Monitor I Session 3-63




IBM Confidential “Restricted Materials of IBM”
Licensed Materials — Property of IBM

Figure 3-24 (Page 2 of 2). Fields in the I/O Queuing Activity Report (308x, 908x, 4381)

Field Heading

Definition

% REQ DEFER

The percentage of unsuccessful attempts to start I/O requests during the measurement interval.
Requests are deferred mainly because the control unit is busy or the device is busy. Other
reasons for delay might be a disabled path.

The calculation used is:
RDP = 100 x (RD/RA)

The percentage of requests deferred (RDP) equals 100 times the number of requests deferred
(RD) divided by the number of attempts the channel made to initiate I/O requests (RA). Note
that RMF calculates the number of requests deferred (RD) by subtracting the successful
attempts from the total. )

Note: The percentage of deferred requests may be quite high under normal conditions because
many of the requests counted are not actually delayed. For example, if a device has two control
units and one is busy, the I/O request may be “deferred” before selection is successful. However,
the request is only delayed for the time it took the channel to find the free path, which is
insignificant.

% REQ DEFER DEV BSY
CU BSY

The percentage of 1/O requests deferred because the device was busy (DEV BUSY) or because
the control unit was busy (CU BUSY). RMF uses a separate calculation for each percentage.

To determine the percentage of requests deferred because the device was busy, the calculation is:
PDB = 100 x (RDB/RA)

The percentage (PDB) equals 100 times the number of requests deferred because the device was
busy (RDB) divided by the total number of attempts the channel made to initiate I/O requests
(RA).

To determine the percentage of requests deferred because the control unit was busy, the
calculation is:

PCB = 166 x (RCB/RA)

The percentage (PCB) equals 100 times the number of requests deferred because the control unit
was busy (RCB) divided by the total number of attempts the channel made to initiate 1/O
requests (RA).

Note: The absolute size of the number of requests deferred is really insignificant (see the note
under “% REQ DEFER”). The relative proportion of requests deferred due to device unit busy
and control unit busy can be used to determine the most probable cause of delays after you use
the other reports to determine if delays exist.

CONTROL UNITS The three-digit hexadecimal identifier of each physical control unit contained in the logical
control unit. There can be a maximum of four physical control units associated with a logical
control unit. On a 4381 processor, physical control units can be shared among logical control
units.

CHAN PATHS The two-digit hexadecimal channel path identifier (CHPID) of the channel paths that are

attached to the physical control units contained in the logical control unit. There can be up to
four channel paths in a logical control unit. All channel paths are listed, even those that are
offline. The channel paths that are offline or changed online or offline during the interval are
indicated as follows:

'OFFLINE'
'NOW OFFLINE'
'NOW ONLINE'

Channel paths that are online to the system but that might or might not be connected during the
interval to any device in an LCU are indicated as follows:

'PATH(S) OFFLINE'

'PATH(S) NOW OFFLINE'
'PATH(S) NOW ONLINE'
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012

015

017

018

01A

023

024

028

029

035

0s/vs2
SpP2.2.3

TOTAL SAMPLES =

LCU CONTENTION
RATE

0.069

0.002

0.000

0.000

0.091

0.016

0.197

0.007

0.000

0.000

1800

DELAY

Q

LNGTH

0.06

0.20

0.00

0.00

0.12

0.03

0.22

0.00

0.00

I0P  ACTIVITY RATE AVG Q LNGTH

00
01

% ALL
CH PATH
BUSY
0.00

0.00

0.01

0.00

0.18

0.00

0.00

0.00

0.01

I/0 QUEUTING

SYSTEM ID AQFT
RPT VERSION 3.5.1

315.974
553.859

CONTROL
UNITS
020
021
028
029
022
023
02A
028

02E
02F

OFC
OFD
OFE
OFF
040
041
04C
04D

600
601

0.01
0.01

CHAN
PATHS
1B

DATE 03/04/89
TIME 09.00.00

ACTIVITY
PAGE 1

INTERVAL 29.59.997
CYCLE 1.000 SECONDS

Figure 3-25. I/O Queuing Activity Interval Report (3090)
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The report for the 3090 processor includes three fields that present information
about the I/O processor and initiative queuing as well as information about the
effective use of channel paths for individual LCUs.

In a PR/SM environment in LPAR mode, the top section of the report, which reports

TOTAL SAMPLES, I0P, ACTIVITY RATE and AVG Q LENGTH, measures

PR/SM system activity. The rest of the report applies to I/O activity for the MVS

system being measured by RMF.

Figure 3-26 (Page 1 of 2). Fields in the I/O Queuing Activity Report (3090)

Field Heading Definition

J(0) The two digit hexadecimal representation of the I/O processor (IOP). There may be more than
one IOP for a 3090 processor. In a PR/SM environment, this value represents overall PR/SM
system activity.

ACTIVITY RATE The rate per second at which the IOP places I/O requests on the IOP initiative queue. There is

one initiative queue for each IOP, and this value reflects the load of 1/O requests on each IOP.
The calculation used to compute the activity rate is:
=TR / SI

The activity rate (AR) equals the total number of requests on the initiative queue (TR) divided by
the number of seconds in the interval (SI). In a PR/SM environment, this value represents
overall PR/SM system activity.

AVG Q LNGTH

The average number of entries on the initiative queue for this IOP. Each time the IOP adds a
request to the initiative queue, the current queue length is added to an accumulator. At the end
of the interval, RMF divides the contents of the accumulator by the number of times an element
was added to the queue.

The calculation used is:

AQL = (QL-TR) / TR

The average queue length (AQL) for the interval equals the accumulated queue length for the
initiative quene (QL) minus the total number of requests enqueued on the initiative queue (TR)

divided by the total number of requests enqueued on the initiative queue (TR). In a PR/SM
environment, this value represents overall PR/SM system activity.

LCU

The three-digit hexadecimal number that identifies the logical control unit (LCU). The set of
devices associated with an LCU measurement are model-dependent.

On a 3090 processor, an LCU is the logical representation of a physical control unit or a group
of physical control units with one or more devices in common. Each physical control unit and
each device can belong to only one LCU; they cannot be shared between LCUs.

To find the LCU number, RMF must access the I/O configuration data set (IOCDS) in a 3090
processor. If RMF cannot read it, or if it has been updated so that the data might not apply to
the present configuration, RMF ends the I/O queuing activity report. If no activity has occurred
during the interval for all selected LCUs, the message NO ACTIVITY FOR SELECTED LCUs
appears instead of the data after the headings of the report.

CONTENTION RATE

The rate per second at which the 1/O processor (IOP) places delayed I/O requests on the
CU-HDR for this LCU. For the 3090 processor, the IOP places an I/O request on the CU-HDR
when all paths to the subchannel are busy and at least one path to the control unit is busy. For
devices with only one path, or for devices where multiple paths exist and the busy condition is
immediately resolved via an alternate path, the IOP does not count the condition.

The calculation used is:
CR = ER / SI
The contention rate (CR) equals the total number of enqueued requests (ER) divided by the

number of seconds in the interval (SI).
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Figure 3-26 (Page 2 of 2). Fields in the I/O Queuing Activity Report (3090)

Field Heading

Definition

DELAY Q LNGTH

The average number of delayed requests on the control unit header (CU-HDR). Each time a
request is enqueued on the CU-HDR, RMF counts the number of requests on the queue and
adds that number to the accumulator.

The calculation used is:
DQL = (AL-ER) / ER

The delayed queue length (DQL) equals the accumulated queue length (AL) minus the total
number of enqueued requests (ER) divided by the total number of enqueued requests (ER).

% ALL CH PATH BUSY

The percentage of time during the measurement interval when all channel paths belonging to the
logical control unit were busy at the same time. Unlike the corresponding field in the report for
the 308x and 4381 processors, this field is not based on sampling. The data is a mathematical
probability derived from multiplying the percent busy of each channel path involved. The field is
blank if any vary channel path or configure channel path activity occurred during the interval.

Only online channel paths that are both online to the system and connected to a device are
included in the the calculation. If a channel path was online to the system but was not connected
to any device or group of devices of the LCU, it will be omitted from the calculation.

The calculation used is:
ACB = CHPIDO x CHPID1 x CHPIDZ x CHPID3

The percentage of time during the interval when all paths in the logical control unit were busy
(ACB) is calculated by multiplying the percent busy of each channel path involved (CHPIDO,
CHPIDI1, CHPID2, and CHPID3).

CONTROL UNITS The three-digit hexadecimal identifier of each physical control unit contained in the logical
control unit. There can be maximum of four physical control units associated with a 3090 logical
control unit.

CHAN PATHS The two-digit hexadecimal channel path identifier (CHPID) of the channel paths that are
attached to the physical control units contained in the logical control unit. There can be up to
four channel paths in a 3090 logical control unit. The channel paths that are offline or moved
online or offline during the interval are indicated as follows:

'OFFLINE'

'NOW OFFLINE'

'NOW ONLINE'

Channel paths that are online to the system but that might or might not be connected during the
interval to any device in an LCU are indicated as follows:

'PATH(S) OFFLINE'

'PATH(S) NOW OFFLINE'

'PATH(S) NOW ONLINE'

CHPID TAKEN The rate at which I/O requests to devices of this LCU are satisfied by each CHPID during the
interval. By reviewing the rate at which each channel path of the LCU satisfies I/O requests, you
can see how evenly the work requests are distributed among the available paths and how
effectively those paths are arranged for the LCU.
The calculation used is:
CPT = T0 / SI
The rate at which 1/O requests to devices of the LCU are satisfied by each CHPID (CPT) equals
the total I/O operations accepted on that path (TO) divided by the seconds in the interval (SI).
Note: If vary activity has occurred during the interval, this field is blank.

% CU BUSY This field indicates control unit contention. Reported for each path within the logical control

unit, it is the ratio of the number of requests deferred due to control unit busy and the number of
attempts to service I/O requests during the measurement interval.

The calculation used is:
PCB = (RCU/RA) x 100

The percentage control unit busy equals the number of requests deferred because the control unit
was busy (RCU) divided by the number of 1/O operations attempted (RA) multiplied by 100.
Note that RA represents the sum of successful and deferred attempts to service a request on this
path during the measurement interval.

RMEF reports a value even if the channel path changes status during the interval.
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Page/Swap Data Set Activity Report L
The page/swap data set activity report provides information about page/swap data W
set use for each individual data set. The information about the number of slots used
is sampled and reported as minimum, maximum, and average values for the interval.

Other information in the report gives the time when the Auxiliary Storage Manager

(ASM) considered the data set to be busy, the number of start I/O requests initiated
by ASM for the data set, the average service time or the average page transfer time:

for each I/O request, and the number of pages transferred to and from the page data
set.

The information in the page data set section of the report can be used, for example,
to determine whether the optimum size has been allocated for each data set. If the
maximum number of slots used is consistently below the number of slots allocated,
you might consider reducing the size of the data set to conserve space on the device.
Use caution when reducing the size of the PLPA and common data sets, because
overflow cannot occur from these data sets to the local data sets. N
Use the swap data set section of the report to evaluate your allocation of swap sets.
When you analyze the information on swap data sets, note that the swap set is the
unit of measurement in the report. A swap set consists of twelve contiguous groups
of 4096-byte slots. If the minimum and maximum swap sets consistently equal the
allocated swap sets, then you might require more swap space.

The page/swap data set activity report has two major headings:

PAGE DATA SET USAGE ~
SWAP DATA SET USAGE )

See Figure 3-27 for examples of the page/swap data set report.
Because most of the fields for these two sections are identical, they are defined
together in the following section. Any differences are noted.

Duration Report: Certain fields in the page/swap data set activity duration report

(DEV NUM, VOLUME SERIAL, DEVICE TYPE, SLOTS ALLOC, and SWAP

SETS ALLOC) might change during a lengthy duration interval. When such a AN
change occurs, it is not reflected in the duration report; these fields are set according w
to the contents of the first type 75 SMF record encountered.
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‘[::/ PAGE/SWAP DATASET ACTIVITY
PAGE 1
0s/Vs2 SYSTEM ID AQFT DATE 03/04/89 INTERVAL 29.59.997
$P2.2.3 RPT VERSION 3.5.1 TIME 09.00.00 CYCLE 1.000 SECONDS
NUMBER OF SAMPLES = 1,800 PAGE DATA SET USAGE
PAGE % PAGE v
SPACE  VOLUME DEV DEVICE SLOTS ---- SLOTS USED --- BAD IN TRANS NUMBER PAGES I
; TYPE SERIAL NUM TYPE ALLOC MIN MAX  AVG  SLOTS USE TIME 10 REQ XFER'D 0 DATA SET NAME
‘ COMMON RESGPB 633 3380 3750 1665 1665 1665 0 0.00 0.000 12 7 SYS1.PLPAB
: COMMON RESGPB 633 3380 3750 17 17 17 0 0.00 0.000 0 0 SYS1.COMMONB
LOCAL  PAGE91 4B2 3380 65400 168 1243 261 0 6.50 0.005 3,601 23,349 Y SYS1.PAGE91V
LOCAL  PAG6C1 6C1 3380 65400 116 1248 281 0 6.61 0.005 3,616 23,614 Y SYS1.PAG6C1
LOCAL  SWPG8G 080 3351P 12000 3 3 3 0 0.00 0.000 0 O N SYS1.PAGEO1
LOCAL  SWPG90 090 3351P 12000 0 0 6 0.00 0.000 0 O N SYS1.PAGEO3
LOCAL PGE100 100 3351P 12000 0 0 0 0 0.00 0.000 0 0 N SYS1.PAGEO7
. LOCAL PGE110 110 3351P 12000 0 0 0 0 0.00 0.000 0 0 N SYS1.PAGEG9
’ LOCAL  PGE120 120 3351P 12000 0 0 0 0 0.00 0.000 0 0 N SYS1.PAGE1l
LOCAL PGE130 130 3351P 12000 0 0 0 0 0.00 0.000 0 O N SYS1.PAGE13
NUMBER OF SAMPLES = 1,800 SWAP DATA SET USAGE
PAGE SWAP BAD % AVG
SPACE  VOLUME DEV DEVICE SETS -- SWAP SETS USED--  SWAP IN SERV  NUMBER
TYPE SERIAL NUM TYPE ALLOC MIN MAX AVG  SETS USE TIME IO REQ DATA SET NAME
SWAP SWPo81 081  3351P 1000 0 0 0 0 0.00 0.000 0 SYS1.SWAPO2
SWAP SWPE91 091  3351P 1000 0 0 0 0 0.00 0.000 0 SYS1.SWAPO4
SWAP PGE121 121 3351P 1000 0 0 0 0 0.00 0.000 0 SYS1.SWAP12
. SWAP PGE131 131 3351P 1000 0 0 0 0 0.00 0.000 0 SYS1.SWAP14
( SWAP PGE1O1 101 3351P 1000 0 0 0 0 0.00 0.000 0 SYS1.SWAPO8
SWAP PGE11l1 111 3351P 1500 0 0 0 0 0.00 0.000 0 SYS1.SWAP10

Figure 3-27. Page/Swap Data Set Activity Report
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Figure 3-28 (Page 1 of 2). Fields in the Page/Swap Dataset Activity Report

Field Heading Definition

PAGE SPACE TYPE This field appears in both sections of the report. It indicates the page space type, which can be
PLPA, COMMON, DUPLEX, LOCAL, or SWAP.

VOLUME SERIAL This field appears in both sections of the report. It indicates the volume serial number of the
volume on which the data set resides.

DEV NUM This field appears in both sections of the report. It indicates the number of the device on which
the data set resides.

DEVICE TYPE This field appears in both sections of the report. It indicates the device type on which the data
set resides.

SLOTS ALLOC This field appears only in the page data set section of the report. It indicates the total number of
slots each page data set contains.

SWAP SETS ALLOC This field appears only in the swap data set section of the report. It indicates the total number of

swap sets each swap data set contains.

----SLOTS USED --- (MIN
MAX AVG)

These fields appear only in the page data set section of the report. They indicate the number of
slots that were being used for pages. These values are sampled and reported as minimum,
maximum, and average.

Note: The actual minimum and maximum values might occur at a time when RMF is not
sampling.

----SWAP SETS USED ---
(MIN MAX AVG)

These fields appear only in the swap data set section of the report. They indicate the number of
swap sets that were being used for pages. These values are sampled and reported as minimum,
maximum and average.

Note: The actual minimum and maximum values might occur at a time when RMF is not
sampling.

BAD SLOTS

This field appears only in the page data set section of the report. It indicates the number of slots
that encountered permanent 1/O errors.

BAD SWAP SETS

This field appears only in the swap data set section of the report. It indicates the number of
swap sets that encountered permanent I/O errors.

% IN USE

This field appears in both sections of the report. It indicates the percentage of time during the
reporting interval when the data set was considered busy by the Auxiliary Storage Manager
(ASM).

At each cycle, RMF tests the busy bit in the IORB(s) for each data set. When at least one busy
bit is on, RMF adds one to a counter.

At the end of the interval, the percentage is computed. The calculation used is:
P =100 x C/N

The in-use percentage equals 100 times the count of busy samples divided by the total number of
samples. :

AVG SERV TIME

This field appears only in the swap data set section of the report. It indicates the average
number of seconds required to complete each I/O request for the data set.

The calculation used is:

T=N/SxL/IR

The average service time (T) equals the number of samples when the data set was in use (N)
divided by the total number of samples (S) multiplied by the length of the reporting interval (L)

divided by the total number of successful Start Subchannel (SSCH) instructions issued to the
data set during the interval (R).

Note: For a multiple exposure device, N is the number of samples when RMF found each

exposure in use.
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Figure 3-28 (Page 2 of 2). Fields in the Page/Swap Dataset Activity Report

Field Heading

Definition

PAGE TRANS TIME

This field appears only in the page data set section of the report. It indicates the average number
of seconds required to complete a page transfer. The calculation used is:

T= NxI| /R
S
The average page transfer time (T) equals the number of samples when the data set was in
use (N) multiplied by the length of the reporting interval (I) divided by the total number of
samples (S), with the result being divided by the total number of pages transferred (R).

Note: For a multiple exposure device, N is the number of samples when RMF found each
exposure in use.

NUMBER 10 REQ

This field appears in both sections of the report. It indicates the total number of I/O requests for
the data set made during the interval.

PAGES XFER'D

This field appears only in the page data set section of the report. It indicates the number of
pages that were transferred to or from the page data set.

DATA SET NAME

This field appears in both sections of the report. It indicates the name of the page or swap data
set being monitored. A page data set name longer than 35 characters will be truncated to 35
characters in the report. A swap data set name longer than 43 characters will be truncated to 43
characters in the report. The entire data set name appears in the SMF record.

Notes:

e If a data set was dynamically introduced during the interval, its data set name is preceded by
an asterisk (*).

* When the operating system has detected errors in a data set that prevents its further use, the
name of the data set is preceded by two asterisks (**). ASM continues to access the data set
in read-only mode, and RMF reports this activity.

VIO

This field indicates whether the local paging data set accepts VIO pages. The symbols are:

Y
Indicates VIO pages are accepted

N
Indicates VIO pages are not accepted.
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The paging activity report provides information about the demands made on the
system paging facilities, and the utilization of real storage, extended storage, and
external page storage during the interval. It also provides swapping statistics for the
interval. The paging rates monitored are:

Non-swap page reclaim rates
Non-swap page-in rates
Swap page-in rates

Total page-in rates
Non-swap page-out rates
Swap page-out rates

Total page-out rates

e @ o o o o o

All of the above paging data rates appear for one or more of the following:

¢ Pageable system areas used for non-VIO data, broken down into LPA and CSA
e Address space pages used for VIO data
¢ Address space pages used for non-VIO data

On a 3090 processor, the information about the use of extended storage includes the
rate of page movement to extended storage and the migration rate. In addition,
RMF provides information about available extended storage frames, the contention
for extended storage, and the extended storage configuration.

The paging rate section provides information about page movement in real storage

and the use of extended storage.

The swap information includes a description of swap placement activity. It reports
data for logical swapping, physical swapping to auxiliary storage, and, for 3090
processors, physical swapping to extended storage. At the top of the page, the
report provides the current OPT member. At the bottom of the report, one line
indicates the average number of pages per swap-in and swap-out; a second line at the
bottom of the page indicates the number of terminal output wait occurrences that

SRM has detected.

For 308x and 4381 processors, thevheadings for the extended storage fields appear on’

the report, but the fields contain zeroes.

The paging rate section provides information about page movement in real storage

and the use of extended storage.

The swap information includes a description of swap placement activity. It reports
data for logical swapping, physical swapping to auxiliary storage. At the top of the
page, the report provides the current OPT member. At the bottom of the report,
one line indicates the average number of pages per swap-in and swap-out; a second

line at the bottom of the page indicates
occurrences that SRM has detected.
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For all processors, the frame and slot counts included in the report are:

¢ Total main storage page frames, categorized by LPA, CSA, private area, unused,
and total

¢ Fixed main storage page frames, categorized by SQA, LPA, CSA, LSQA,
private area, below 16 megabyte, and total

¢ Nucleus frames

¢ Total online system frames

¢ Total local page data set page slots

¢ Auxiliary slots used for VIO data set pages

¢ Auxiliary slots used for non-VIO private area pages
¢ Unused auxiliary slots

¢ Bad auxiliary slots (unavailable)

The data in the paging activity report can be used in a variety of ways to analyze
your system’s performance. For example, you can determine the non-swap,
non-VIO page fault rate by adding the number of page-ins to the number of
reclaims. If this is excessively high, it can be the result of an over commitment of
real storage, perhaps because of a specification in the IPS of minimum
multiprogramming levels that are tco high for the system configuration and current
workload mix.

Other problems to look for are a high pageable system area non-swap page-in rate,
which could be caused by a poor pack list or a large number of fixed LPA modules.
A period of high VIO slot use could be a sign that a specific job is making excessive
use of VIO. And, of course, always be alert for bad slots because they can cause
executing jobs to terminate abnormally.

Paging activity is formatted in four sections, each with a separate subheading:

MAIN STORAGE PAGING RATES PER SECOND
MAIN STORAGE FRAME COUNTS

LOCAL PAGE DATA SET SLOT COUNTS
SWAP PLACEMENT ACTIVITY

Figure 3-29 shows an example of the main storage paging rates section of a paging
activity report. :
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PAGING ACTIVITY
PAGE 1
0S/VS2 SYSTEM 1D AQFT DATE 03/04/89 INTERVAL 29.59.997
$P2.2.3 RPT VERSION 3.5.1 TIME 09.00.00 CYCLE 1.000 SECONDS
OPT = IEAOPTFT MAIN STORAGE PAGING RATES PER SECOND
REAL STORAGE MOVEMENT
PAGE RECLAIMS PAGE IN PAGE OUT TOTAL RATE ~ 163.85
% % %
oF OF oF RATE OF PAGE MOVEMENT
NON  TOTL NON TOTAL TOTL NON  TOTAL TOTL T0 ES 46.15
CATEGORY SWAP  NON SWAP  SWAP  SWAP  RATE SUM SWAP  SWAP  RATE  SUM
PAGEABLE SYSTEM MIGRATION RATE 0.0
AREAS (NON VI0)
LPA 0.00 0 0.00  0.00 0
AVAILABLE ESF
CSA 0.00 0 0.00  0.00 0 0.00 0.00 0 MIN 29465
------ ———- fmmme e eeen cmmem e eeee MAX 42001
SUM 0.00 0 0.00 0.00 0 0.00 0.00 0 AVG 34282
ADDRESS SPACES
VIO 6.12 75 12.63  12.63 100 13.46 13.46 100
HIGH UIC MIGR AGE
NON VIO 2.03 25 0.00 0.0  0.00 0 0.00 0.00 0.00 0 MIN 255 34510
------ - — — MAX 255 37095
SUM 8.15 100 0.00 12.63  12.63 100 0.00 13.46 13.46 100 AVG 255.0 35801.6
TOTAL SYSTEM
VIO 6.12 75 12.63  12.63 160 13.46 13.46 100 ESF CONFIGURATION
INSTALLED ONLINE
NON VIO 2.03 25 0.00 0.0  0.00 O 0.00 0.00 0.00 0
------ ———- S —_—- 65536 65536
SUM 8.15 100 0.00 12.63  12.63 100 0.00 13.46 13.46 100
MAIN STORAGE FRAME COUNTS NUMBER OF SAMPLES LOCAL PAGE DATA SET SLOT COUNTS
MIN MAX AVG 181 MIN MAX AVG
TOTAL FRAMES
LPA 1,189 1,196 1,191 AVAILABLE SLOTS 200,992 202,564 202,253
CSA 1,459 1,676 1,558
PRIVATE AREA 46,820 51,924 50,264 VIO SLOTS 233 1,805 543
UNUSED 206 5,179 1,209
NON-VIO SLOTS 3 3 3
TOTAL 64,339 64,339 64,339
BAD SLOTS 0 0 0
FIXED FRAMES
SQA 1,234 1,278 1,263 TOTAL SLOTS 202,800 202,800 202,800
LPA 51 53 51
CSA 158 162 159
LSQA 8,190 9,303 8,850 -
PRIVATE AREA 717 872 779
BELOW 16 MEG 895 1,089 974
TOTAL FIXED 10,364 11,652 11,103
NUCLEUS FRAMES AT END OF INTERVAL 1,020
TOTAL ONLINE SYSTEM FRAMES AT END OF INTERVAL 65,359

Figure 3-29. Main Storage Paging Rates and Page Movement Data from a Paging Activity Report
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Fields in the MAIN STORAGE PAGING RATES PER SECOND section of the
y paging activity report.

Figure 3-30 (Page 1 of 3). Paging Activity Report Fields (Main storage paging rates)

Field Heading Definition

CATEGORY The identification of the component parts of paging rates identifying these basic components:

* Pageable system area, non-VIO data
* Address space, VIO data
* Address space, non-VIO data

PAGEABLE SYSTEM Areas of main storage that are not associated with a single address space. This major category
AREAS consists of the following subcategories:

* LPA - all values are reported except for swaps.
* CSA - all values are reported except for swaps.
| * SUM - SUM of LPA and CSA.

ADDRESS SPACES Areas of main storage that are associated with individual address spaces. This major category
(" consists of the following subcategories:

e VIO All values are reported except for swaps.
* NON VIO All values are reported.
e SUM Sum of address space VIO and non-VIO.

TOTAL SYSTEM A major category consisting of the sum of system pageable areas and address space values and
with the following subcategories:

* VIO Consists only of address space VIO values.

e NON VIO Sum of system pageable areas non-VIO and memory non-VIO values.

e SUM Sum of system pageable areas sum and address space sum. (The computer system
grand total for paging rates.)

o PAGE RECLAIMS NON SWAP - The per-second rate of pages reclaimed exclusive of address space swap-ins. The
| ( range of values is 0.00 to 999,999.
i " % OF TOTL SUM - The percentage of the total reclaim rate for non-swap pages. The range of

values is 0 to 100 percent.

PAGE IN SWAP - The per-second rate of pages read into real storage as a result of address space swap-ins.
The range of values is 0.00 to 999,999.

NON SWAP - The per-second rate of pages read inte real storage from auxiliary storage
exclusive of address space swap-ins. Non-VIO paging occurs as a result of a page fault,
PGLOAD, or PGFIX. When there are concurrent requests for the same page, the first generates
a page-in; all the rest are considered reclaims. VIO paging occurs as a result of a page fault or
PGLOAD on a VIO window (logical GETs). VIO pages that are swapped in are not included.
( - The range of values is 0.00 to 999,999 pages per second.

TOTAL RATE - The per-second rate of the total system pages read into main storage. The rate
is the sum of the non-swap page-in rate and the swap page-in rate. The range of values is from
0.00 to 999.999.

% OF TOTL SUM - The percentage of the total page-in rate for each part of the total. The
total here is reflected in the subcategory SUM under TOTAL SYSTEM. The range of values is 0
to 100 percent.
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Figure 3-30 (Page 2 of 3). Paging Activity Report Fields (Main storage paging rates)

Field Heading

Definition

PAGE OUT

SWAP - The per-second rate of pages written to auxiliary storage as a result of address space
swap outs. The range of values is 0.00 to 999,999.

NON SWAP - The per-second rate of pages written to auxiliary storage (forced out) independent
of address space swap outs. Non-VIO paging results from a PGOUT (including page stealing
and other RSM-generated page-outs). VIO paging results from a PGOUT (including stealing
and other RSM-generated page-outs) on a VIO window page (logical PUTs).

Included also are the pages trimmed at swap out for logical swap out and from address spaces
protected by real storage isolation by means of the IPS minimum working set size specification.

VIO pages transferred as a result of a swap-out are not included. The range of values is 0.00 to
999,999.

TOTAL RATE - The per-second rate of total system pages written to auxiliary storage. The rate
is the sum of the non-swap page-out rate and the swap page-out rate. The range of values is
from 0.00 to 999,999,

% OF TOTL SUM - The percentage of the total page-out rate for each part of the total. The
total here is reflected in the subcategory SUM under TOTAL SYSTEM. The range of values is 0
to 100 percent.

REAL STORAGE
MOVEMENT

TOTAL RATE - The per second rate of total page movement between storage locations above 16
megabytes and storage locations below 16 megabytes or vice versa. The rate is calculated by
dividing the total number of pages moved by the length of the interval. The range of values is
0.00 to 999,999.

RATE OF PAGE
MOVEMENT TO
EXTENDED STORAGE

The total rate per second of pages sent to extended storage because of both paging and swapping
requests. This field indicates how much use your system makes of extended storage.

When RMF is running on a 308x or a 4381 processor, this field contains zeroes.

MIGRATION RATE

The total rate per second of pages migrated from extended storage to auxiliary storage. The
migration rate identifies, overall, how effectively you are using extended storage. A low
migration rate means that pages that are paged out to extended storage are referenced quickly
enough to avoid migration to an external I/O paging device. A low migration rate means that
the system is avoiding a high paging overhead.

A high migration rate, in contrast, might mean contention for limited extended storage or that
the extended storage criteria table does not match your workload.

When RMF is running on a 308x or a 4381 processor, this field contains zeroes.

AVAILABLE ESF (MIN
MAX AVG)

The number of extended storage frames actually available out of the total extended storage
installed for the system. This value indicates the amount of unused extended storage and will
tend to vary over the measurement interval; therefore, RMF provides minimum, maximum, and
average values.

The AVAILABLE ESF field contains a one to four character value expressed as follows:

0 - 9999 from 0 to 9,999 frames
10K - 999K from 10,000 to 999,000 frames
M - 999M from 1,000,000 to 999,000,000 frames

When RMF is running on a 308x or a 4381 processor, this field contains zeroes.

HIGH UIC (MIN MAX
AVG)

The system high unreferenced interval count (H UIC). The HIGH UIC can indicate whether
there is contention for real storage frames. When the HIGH UIC is relatively low, contention
for real storage is high. Although total paging rates might vary with the type and level of
workload, the unreferenced interval count is the best indicator of actual storage contention.

Because this value varies over the measurement interval, RMF provides minimum, maximum and

average HIGH UIC values.
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Figure 3-30 (Page 3 of 3). Paging Activity Report Fields (Main storage paging rates)

Field Heading Definition

MIGR AGE The length of time a page remains unreferenced in extended storage before it migrates to
auxiliary storage. A high migration rate implies a low migration age, and both measurements
can indicate an over-use of extended storage. On the other hand, a low migration rate and a
high migration age could mean under-use of extended storage. By comparing the migration age
to the criteria age of each category on the criteria table, you can understand which types of pages
are being sent to extended storage and which are not.

Because this value varies over the measurement interval, RMF provides minimum, maximum and
average migration age values.

When RMF is running on a 308x or a 4381 processor, this field contains zeroes.

ESF CONFIGURATION INSTALLED EXTENDED STORAGE FRAMES - the total amount of installed extended
storage.

ONLINE EXTENDED STORAGE FRAMES - the amount of installed extended storage that is
actually online to the system.

When RMF is running on a 308x or a 4381 processor, this field contains zeroes.

Fields under the MAIN STORAGE FRAME COUNTS section of the paging
activity report

Figure 3-31. Paging Activity Report Fields (Main Storage Frame Counts Section)
Field Heading Definition

TOTAL FRAMES This data is sampled and presented as MIN (minimum), MAX (maximum), and AVG (average)
values. This particular category of main storage is further broken down into LPA, CSA,
PRIVATE AREA, UNUSED, and TOTAL. The TOTAL value is not a summation of the
previous four categories at the end of the interval, but is derived by adding the four categories
during each sample and later reporting the MIN sum, MAX sum, and AVG sum for the set of
samples. The total frame count includes frames both above and below 16 megabytes.

Note: The actual maximum or minimum value of a field might occur at a time when RMF is
not sampling.

FIXED FRAMES This data is sampled and presented as MIN, MAX, and AVG values. This category is further
broken down into SQA, LPA, CSA, LSQA, PRIVATE AREA, BELOW 16 MEG, and TOTAL
FIXED. The TOTAL FIXED value is not a summation of the previous six categories at the end
of the interval but is derived by adding the categories during each sample and reporting the MIN
sum, MAX sum, and AVG sum for the set of samples. This section of the paging activity report
also provides end-of-interval values for nucleus frames and total online system frames. The
nucleus frame count includes both the DAT-ON nucleus and the DAT-OFF nucleus.

NUCLEUS FRAMES AT The number of frames at the end of the interval that includes the read/write nucleus, the read
END OF INTERVAL only nucleus, and the DAT-OFF nucleus.
NUMBER OF SAMPLES The number of samples taken in this interval. SMF record type 71 (paging activity) contains

data about skipped samples obtained as a result of a non-zero return code from IARXCNTF
(the RSM fixed-frame count interface). If the number of valid samples obtained via IARXCNTF
does not equal the number of samples in SMF71SAM, this column contains the value determined
by IARXCNTF highlighted by a series of asterisks as follows:

*** pumber of valid samples obtained via IARXCNTF ***

See MVS/XA SPL: System Management Facilities (SMF).
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Fields in the LOCAL PAGE DATA SET SLOT COUNTS section of the paging
activity report.

This data is sampled and presented as MIN, MAX, and AVG values as described
previously. This category of storage is further broken down into:

Figure 3-32. Paging Activity Report Fields (Local Page Data Set Slot Counts Section)

Field Heading Definition
AVAILABLE SLOTS The number of page slots that do not contain any data pages and that are available for use.
VIO SLOTS The number of local page data set slots that contain pages for VIO data sets.

NON-VIO SLOTS

The number of local page data set slots that contain pages that belong to address-space virtual
storage.

BAD SLOTS

The number of local page data set slots that do not contain any data pages and are unavailable
for use because of permanent I/O errors.
TOTAL SLOTS This value is not a summation of the previous four categories at the end of the interval; it is

derived as the TOTAL FIXED frame value is derived.
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SWAP PLACEMENT ACTIVITY

The swap placement activity section of the paging activity report provides a full
analysis of swap placement. It includes information about extended storage for 3090
Pprocessors.

To help you analyze the data, the current OPT member appears after the report
headings. The OPT member contains the current extended storage criteria table used
to tune the use of extended storage.

This section of the report identifies by reason the total swap occurrences (logical
swaps and physical swaps) and gives an analysis of the resulting swap transitions.
The initial swap decisions that involve extended storage on a 3090 processor are:

1. Logical swapping in real storage - Of the total number of swap candidates, some
may be logically swapped in real storage. At some later time, some of these may
be physically swapped to extended storage or physically swapped to auxiliary
storage. Of those physically swapped to extended storage, some may be
migrated to auxiliary storage at a later time.

2. Physical swapping to extended storage - Of the total number of logical swap
candidates, some may be physically swapped directly to extended storage. Of
these, some may be migrated to auxiliary storage at a later time.

3. Physical swap to auxiliary storage - Of the total number of logical swap
candidates, some may be placed directly on auxiliary storage.
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Figure 3-33 shows an example of the swap placement activity section of the paging
activity report.

PAGING ACTIVITY
PAGE 1
0S/Vs2 SYSTEM.ID AQFT DATE 03/04/89 INTERVAL 29.59.997
$P2.2.3 RPT VERSION 3.5.1 TIME 09.00.00 CYCLE 1.000 SECONDS
OPT = IEAOPTFT SWAP PLACEMENT ACTIVITY
Fomeman AUX STORAGE =====-- * *---LOGICAL SWAP-=* *ewccoccacmccacan EXTENDED STORAGE -=-===mm=cmmcun- *
AUX AUX STOR : MIGRATED LOG SWAP
STOR AUX STOR VIA LOG SWAP  EXT STOR  EXT STOR FROM EXT STOR  /EXT STOR
TOTAL  TOTAL DIRECT  TRANSITION LOG SWAP EFFECTIVE DIRECT TOTAL EXT STOR  EFFECTIVE EFFECTIVE
TERMINAL CT 18,818 0 0 6 18,810 18,442 8 376 0 376 18,818
INPUT/OUTPUT RT 10.45 0.00 0.00 0.00 10.45 10.25 0.00 0.21 0.00 0.21 10.45
WAIT % 94.2% 0.0% 0.0% 0.0% 100.0% 98.0% 0.0% 2.0% 0.0% 100.0% 100.0%
LONG (4) 453 0 0 0 453 453 0 0 0 0 453
WAIT RT 0.25 0.00 0.00 0.00 0.25 0.25 0.00 0.00 0.00 0.00 0.25
% 2.3% 0.0% 0.0% 0.0% 100.0% 100.0% 0.0% 0.0% 0.0% 0.0% 100.0%
DETECTED CT 668 0 ] 0 668 668 0 0 0 0 668
WAIT RT 0.37 0.00 0.00 0.00 0.37 0.37 0.00 0.00 0.00 0.00 0.37
) % 3.3% 0.0% 0.0% 0.0% 100.0% 100.0% 0.0% 0.0% 0.0% 0.0% 100.0%
UNILATERAL (4) 38 0 0 0 38 37 0 1 0 1 38
RT 0.02 0.00 0.00 0.00 0.02 0.02 0.00 0.00 0.00 0.00 0.02
% 0.2% 0.0% 0.0% 0.0% 100.0% 97.4% 0.0% 2.6% 0.0% 100.0% 100.0%
EXCHANGE ON  CT 7 0 0 0 7 7 ] 0 0 0 7
RECOMMENDA-  RT 0.00 0.00 6.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
TION VALUE % 0.0% 0.0% 0.0% 0.0% 100.0% 100.0% 0.0% 0.0% 0.0% 0.0% 100.0%
TOTAL CT 19,984 0 0 0 19,976 19,607 8 377 0 377 19,984
RT 11.10 0.00 0.00 0.00 11.10 10.89 0.00 0.21 0.00 0.21 11.10
% 100.0% 0.0% 0.0% 0.0% 100.0% 98.2% 0.0% 1.9% 0.0% 100.0% 100.0%
AUXILIARY STORAGE - AVERAGE PAGES PER SWAP OUT - 0 AVERAGE PAGES PER SWAP IN - 0
OCCURRENCES OF TERMINAL OUTPUT WAIT - 1,302

Figure 3-33. Swap Placement Activity of Paging Activity Report

The entries in the leftmost column of the swap placement activity section identify the
swap reason. For each swap reason, the report provides the count (CT), rate (RT),
and percentage (%). The swap reasons are:

Figure 3-34 (Page 1 of 2). Common Swap Reasons in the Paging Activity Report

Swap Reason

Definition

TERMINAL
INPUT/OUTPUT WAIT

Number of swap-outs that occur because a terminal was waiting for input or was waiting for
output buffers, but the address space was not a candidate for logical swapping.

Although TERMINAL INPUT/OUTPUT WAIT is identified as a single reason, SRM
distinguishes INPUT/OUTPUT as two separate swap reasons, each having its unique set of
counters. To derive the fields for TERMINAL INPUT/OUTPUT WAIT, RMF always uses the
sum of both counters in its calculation.

LONG WAIT

Number of swap-outs that occur because of user-requested long waits. Swap-outs of address
spaces that were swapped in, executed, and entered a wait state before SRM received control are
also counted.

DETECTED WAIT

Number of swap-outs that occur because of user address spaces that have not issued a
WAIT,LONG = YES macro but have gone without executing for more than the SRM-specified
wait threshold or 2 seconds, whichever is greater. The SRM determines the wait threshold by
dividing 8 seconds by the CPU-related SRM second/real time seconds.

UNILATERAL

Number of swap-outs that occur because the multiprogramming level for a domain became

higher than the target multiprogramming level specified for that domain.
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Figure 3-34 (Page 2 of 2). Common Swap Reasons in the Paging Activity Report

Swap Reason

Definition

EXCHANGE ON
RECOMMENDATION
VALUE

Number of swap-outs that occur because one user in a domain must be swapped out to allow
another user (with a higher workload level) in the same domain to be swapped in.

The following swaps rarely occur:

Figure 3-35. Uncommon Swap Reasons in the Paging Activity Report

ENQUEUE EXCHANGE Number of swap-outs that occur to make room for users enqueued upon a system resource that
is required by other users.

REQUESTED Number of swap-outs that occur because the program properties table (PPT) indicated that a job
or step is non-swappable. The address space is swapped out, and its LSQA is swapped into
non-reconfigurable storage. This field also includes the number of swap outs caused by a
CONFIG STOR,OFFLINE command.

AUXILIARY STORAGE Number of swap-outs that occur because 70% of all local page slots are allocated. The

SHORTAGE swappable user address spaces acquiring auxiliary storage page slots at the greatest rate are
swapped out.

REAL PAGEABLE Number of swap-outs that occur because of a shortage of real pageable frames. The swappable

STORAGE SHORTAGE users that have acquired the most fixed pages are swapped out.

TRANSITION TO Number of swap-outs that occur because an address space is made non-swappable. Bits are set

NONSWAPPABLE when the address space is made non-swappable to ensure that it will use the preferred area and

not the reconfigurable area after it is made non-swappable. If no swaps occurred during the
measurement interval for a particular swap reason, the report omits that swap reason and its
associated counts, rates and percentages. For example, few, if any, swaps usually occur for the
following swap reasons:

¢ Requested swap

¢ Auxiliary storage shortage

¢ Real pageable storage shortage
. Transition to nonswappable state
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The following categories appear in the swap placement activity report:

Figure 3-36. Fields in the Paging Activity Réport (Swap Sequence Counts)

Field Heading Definition

TOTAL The swap requests for this reason in relation to the total number of swap requests. For each
reason, it describes the total number of swap requests, the rate per second, and the percentage of
all swaps that occurred for that reason.

AUX STOR TOTAL The total number of swap requests directly or indirectly placed on auxiliary storage.

AUX STOR DIRECT The swap requests for this reason in relation to the total number of swap requests originally
directed to auxiliary storage. Percent data is a percentage of the AUX STOR TOTAL.

AUX STOR VIA The swap requests for this reason in relation to the total number of swap requests eventually

TRANSITION placed on auxiliary storage. These were either originally logically swapped from real storage to
auxiliary storage or directed from real storage to extended storage. Percent data is a percentage
of the AUX STOR TOTAL.

LOG SWAP The logical swap candidates that were logically swapped.

LOG SWAP EFFECTIVE The logical swap candidates that were logically swapped and never physically swapped. Percent

data is a percentage of LOG SWAP.

EXT STOR DIRECT

The logical swap candidates originally directed to extended storage.

EXT STOR TOTAL

The total of all swap requests directed to extended storage. These include those swaps originally
directed to extended storage and those logically swapped that were physically swapped and
directed to extended storage.

MIGRATED FROM

Out of the total number of swap requests placed on extended storage, those eventually moved to

EXTENDED STORAGE auxiliary storage. The percent field is a sum of the percentage of EXT STOR TOTAL and
MIGRATED FROM EXTENDED STORAGE.
EXT STOR EFFECTIVE Those swap requests that are originally directed to extended storage and not migrated to

auxiliary storage. The percent field is a percentage of EXT STOR TOTAL.

LOG SWAP/EXT STOR

Those swap requests that either remained logically swapped in real storage or, after being

EFFECTIVE directed to extended storage, remained there and were not migrated. This value indicates that
1/O to auxiliary storage was avoided when the swap request was satisfied. Logically, this value is
the sum of LOG SWAP EFFECTIVE plus EXT STOR EFFECTIVE.

AVERAGE PAGES PER The average number of pages swapped out for each storage swap-out. The range of values is 0

SWAP OUT to 4,096 pages or 0 to 16,777,216 bytes. .

AVERAGE PAGES PER The average number of pages swapped in for each storage swap-in.

SWAP IN

OCCURRENCES OF The number of terminal output wait occurrences detected by SRM.

TERMINAL OUTPUT WAIT

Column headings (from left to right in the report) describe how SRM handles swap requests and
how effective SRM is in the way it satisfies these requests. If extended storage is not available or
not used, the rightmost five column headings still appear, but data fields for count, rate and
percentage are blank.

Note: Unless otherwise noted, percent data is always a percentage of the corresponding TOTAL.
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( Virtual Storage Activity Report
- The virtual storage activity report provides information about the use of virtual
storage that can help your installation to manage its use of virtual storage.

Information on virtual storage use is particularly helpful in the process of long-term
measurement. It helps you, for example, to understand your current use of virtual
storage, see the relationship between increased use of your system and increased
demands on virtual storage, and predict future constraints before they occur. This
ability to predict a future constraint is particularly useful for the virtual storage
resource because actions that can relieve a virtual storage constraint generally
require significant time to plan and implement. And, of course, the report can also
help you to determine the effect of any actions, such as moving a large application
above the 16-megabyte line or installing products that take advantage of extended
addressing.

( The information in the report can also help you to identify any expansion of SQA
into CSA and to set appropriate size values for CSA and SQA at IPL time. You
can also use the report to verify the cost (in increased PLPA intermodule space) of

| any pack lists your installation uses to reduce PLPA paging.

Most of the information you need to begin to manage virtual storage appears in the
common storage summary report. When this report indicates a problem, you can
request the common storage detail report or the private area summary or detail
report to obtain additional information. The contents of each report are described
later in this section.

All of the reports, however, define virtual storage space as either free storage or
allocated storage. Free storage is any block of at least 4K (4096 bytes) that contains
no storage obtained via the GETMAIN macro instruction. Allocated storage is any
block of at least 4K that contains any storage obtained via the GETMAIN macro
instruction. Thus, for the purposes of the report, free storage within a 4K block
assigned to a subpool is considered to be allocated storage. Both free storage and
allocated storage are reported as multiples of 4K on the reports.

( All size data values are reported in bytes. The size is followed by a K (indicating the
number of kilobytes the value represents) unless the size is greater that 9999K.
When the size is greater than 9999K, the size is followed by an M (indicating the
number of megabytes the value represents). Because peak values are especially
important when analyzing virtual storage use, the minimum, maximum and average
values are reported whenever useful, and the minimum and maximum values are
time-stamped.

To minimize its overhead, RMF does not sample virtual storage data at every cycle.
It takes one sample of virtual storage data for every ten RMF cycles. For example,
if the RMF cycle is one second, RMF samples virtual storage data every ten

| seconds. In this case, RMF provides time stamps (accurate to within a ten-second

1 range) for each minimum and maximum value on the report. The time stamp shows

| the time when RMF first observed the minimum or maximum value in the sample.

1 Note that your installation can change this 1:10 ratio; see “Changing the Sample to
Cycles Ratio” on page 3-91.
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The common storage summary report enables you to measure the use of virtual
storage with minimal overhead. It contains the information you need to understand
your current use of virtual storage. If you archive the data, you can use differences
over time to predict the need for actions to relieve a problem or constraint before it
becomes critical. It also helps you to verify the size values set for CSA and SQA at
IPL time and determine if you are using common storage effectively.

Figure 3-37 shows the format of the common storage summary report. Because
RMF does not sample virtual storage data at every cycle, the value reported for
NUMBER OF SAMPLES is less than the number of cycles. Each data field is

defined in Figure 3-38 on page 3-85.

CSA

SQA
FREE PAGES (BYTES)

MAXIMUM POSSIBLE USER REGION - 8040K BELOW AND 1997M ABOVE

VIRTUAL STORAGE ACTIVITY

PAGE 1
0S/VS2 SYSTEM 1D AQFT DATE 03/04/89 INTERVAL 29.59.997
$P2.2.3 RPT VERSION 3.5.1 TIME 09.00.00 CYCLE 1.000 SECONDS
COMMON STORAGE SUMMARY
NUMBER OF SAMPLES 180
STATIC STORAGE MAP ALLOCATED CSA/SQA
AREA ADDRESS ~ SIZE ~ meeeceeeeee- BELOW 16M =--mmmmmmmmmme  mmmmee EXTENDED (ABOVE 16M) ~-------
EPVT 2A00000 2006M MIN MAX AVG  MIN MAX AVG
ECSA 2049000 9948K SQA 660K 09.00.00 708K 09.28.40 690K 3860K 09.00.00 3968K 09.26.00 3930K
EMLPA 203E000 44K CSA 1932K 09.00.00 1976K 09.27.30 1957K 4284K 09.01.11 5136K 09.22.21 4679K
EFLPA 0 oK
EPLPA 1C32000 4144K ALLOCATED CSA BY KEY
ESQA 1362000 9024K 0 396K 09.00.00 400K 09.03.10 398K 1080K 09.01.11 1096K 09.23.20 1091K
ENUC 1000000 3461K 1 240K 09.00.00 268K 09.27.30 252K 1956K 09.00.00 1956K 09.00.00 1956K
----- 16 MEG BOUNDARY ------ 2 0K 09.00.00  OK 0K 0K 09.00.00  OK 0K
NUCLEUS F68000 605K 3 0K 09.00.00  OK 0K 0K 09.00.00  OK oK
SQA EASDGO 768K 4 0K 09.00.08  OK 6K 0K 09.00.00  OK 0K
PLPA 56000 2376K 5 8K 09.00.00 12K 09.05.20 8K 88K 09.00.00 88K 09.00.00 88K
FLPA 0 0K 6 1060K 09.00.00 1076K 09.20.11 1070K 720K 09.00.10 848K 09.26.00 798K
MLPA 51000 20K 7 228K 09.00.00 228K 09.00.00 228K 440K 09.01.11 1164K 09.07.20 745K
CSA 800000 4420K 8-F 0K 09.00.00 0K 6K 0K 09.80.00  OK 0K
PRIVATE 1000 8188K
PSA 0 4K SQA EXPANSION INTO CSA
0K 09.00.00 0K 0K 0K 09.60.00  OK 0K
PLPA INTERMODULE SPACE - 6K IN PLPA AND 11K IN EPLPA
PLPA SPACE REDUNDANT WITH MLPA/FLPA -  OK IN PLPA AND  OK IN EPLPA
---------- BELOW 16M ~--=mcemmmecmon  cocemmeceomcae ABOVE 16M ——-----=-nn
MIN MAX AVG  MIN MAX AVG

FREE PAGES (BYTES) 2444K 09.27.30 2488K 09.00.00 2462K 4812K 09.22.21 5664K 09.01.11 5268K
LARGEST FREE BLOCK 2444K 09.27.30 2484K 09.00.00 2460K 4812K 09.22.21 5184K 09.01.00 4914K
ALLOCATED AREA SIZE 1936K 09.00.00 1976K 09.27.30 1959K 4764K 09.01.00 5136K 09.22.21 5033K

60K 09.28.40 108K 09.00.00 77K 5056K 09.26.00 5164K 09.00.00 5093K
LARGEST FREE BLOCK 60K 09.28.40 80K 09.00.00 72K 5056K 09.26.00 5152K 09.00.00 5091K
ALLOCATED AREA SIZE 688K 09.00.00 708K 09.28.40 695K 9024K 09.00.00 9624K 09.00.00 9024K

Figure 3-37. The Common Storage Summary Report
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Figure 3-38. Virtual Storage Activity Report, Common Storage Summary

Field Heading

Definition

STATIC STORAGE MAP

Identifies the major storage areas both above and below the 16-megabyte line. It includes the
name of each area, the address of its lower boundary, and its size, reported in bytes.

ALLOCATED CSA/SQA

Presents MIN, MAX, and AVG values for allocated CSA and SQA, both below and above the
16-megabyte line. RMF calculates each size by adding the number of bytes assigned to each SQA
or CSA subpool. The report also breaks down allocated CSA by key.

SQA EXPANSION INTO
CSA

Reports the MIN, MAX, and AVG size of any expansion of SQA into CSA.

PLPA INTERMODULE
SPACE

Reports the amount of unused space between the modules in both the PLPA and the EPLPA (the
extended PLPA). If your installation uses a pack list (in the IEAPAKO00 parmlib member), the
values reported can help you to determine the cost of your packing algorithm in relation to its
benefit, a reduction in LPA paging rates, as shown in the paging report.

PLPA SPACE
REDUNDANT WITH
MLPA/FLPA

Reports, for PLPA, the amount of space occupied by modules that also exist in (E)MLPA and/or
(E)FLPA. For EPLPA, reports the amount of space occupied by modules that also exist in
(EYMLPA or (E)FLPA.

FREE PAGES (BYTES)

Presents MIN, MAX, and AVG values, in bytes, for the amount of free storage.

LARGEST FREE BLOCK

Presents MIN, MAX, and AVG values, in bytes, for the size of the largest free block. The size of
the largest free block, when compared to the total amount of free storage, is a measure of
fragmentation within the common storage area. For example, when the size of the largest free
block is close to the size of free storage, there is little fragmentation. The size of the largest free
block is also the size of the largest GETMAIN that the system can currently satisfy within CSA
or SQA.

ALLOCATED AREA SIZE

Presents the MIN, MAX, and AVG values, in bytes, for the size of the allocated area. RMF
calculates this value as the difference between the highest and lowest address occupied by
allocated storage, which includes all free blocks that lie between allocated blocks. Because free
blocks between allocated blocks cause an increase in the virtual address range needed to hold the
allocated blocks, consider this value when determining the size of CSA (and ECSA) and SQA
(and ESQA). Significant fragmentation causes this number to be much larger than the amount
of storage actually used.

MAXIMUM POSSIBLE
USER REGION

This field reports the largest size specified on the REGION = JCL parameter that this system can
satisfy (assuming a minimal number of DD statements). RMF determines this value, reported
for both below and above the 16-megabyte line, by examining its own private area; it calculates
the size by finding the difference between the bottom of its allocated area at RMF initialization
and the start of the user region. There is no guarantee that a particular job can obtain a region
of the reported size. For a job that runs under an initiator (as opposed to a job that runs as a
started task), the storage the initiator obtains reduces the size of the region that the job can
obtain. The number of DD statements in the JCL can also reduce the size of the region. The
reported region size, however, can indicate whether a job with a known region requirement is
likely to obtain the region it requires under the system conditions reflected in the report.
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Common Storage Detail Report

The optional common storage detail report contains additional information about
the use of CSA and SQA below the 16-megabyte line.

Figure 3-39 shows a sample printed report of common storage (detail). Each field is
defined in Figure 3-40.

SUBPQOOL 227

SUBPOOL 228

NOONLEpWNRO

o
1
-

16K 09.00.00
0K 09.00.00

84K 09.00.00

100K 09.00.00

>
-y -
-

1N ARWN

>
—mm

16K 09.00.00
4K 09.03.10

88K 09.06.50

108K 09.14.00

COMMON STORAGE DETAIL

ALLOCATED CSA BY SUBPOOL BY KEY (BELOW 16 MEG)

SUBPOOL 231

SUBPOOL 241

ALLOCATED SQA BY SUBPOOL (BELOW 16M)

SUBPOOL  MIN MAX AVG
MINIMUM --eeee
4K 09.00.00 92K 09.00.00 284K 09.00.00 226 76K 09.00.00 92K 09.14.00 85K
12K 09.00.00 40K 09.00.00 188K 09.00.00 239 156K 09.00.00 160K 09.20.20 157K
245 424K 09.01.11 460K 09.21.41 448K
4K 09.00.00 4K 09.00.00
964K 09.00.00 12K 09.00.00
8K 09.00.00 60K 09.00.00 160K 09.00.00
28K 09.00.00 1156K 09.00.00 648K 09.00.00
MAXIMUM -
4K 09.00.00 92K 09.00.00 288K 09.03.10

12K 09.00.00

4K 09.00.00
8K 09.00.00
28K 09.00.00

NOODWN-=O

8-F
ALL

16K
0K

87K

103K

60K 09.01.40

976K 09.20.11
60K 09.00.00

1180K 09.27.30

204K 09.22.01

8K 09.05.20
12K 09.00.00
160K 09.00.00

668K 09.22.01

AVERAGE ==m=-=

aK 92K 286K

12K 42K 197K

4K K
971K 12K

8K 60K 160K

28K 1166K 659K

Figure 3-39. Common Storage Detail Report

Figure 3-40. Fields in the Common Storage Detail Report

Field Heading Definition

ALLOCATED CSA BY A matrix that presents MINIMUM, MAXIMUM, and AVERAGE use of CSA by subpools 227,
SUBPOOL BY KEY 228, 231, and 241, broken down by storage key and summed for ALL keys.

ALLOCATED SQA BY Shows MIN, MAX, and AVG values for subpools 226, 239, and 245.

SUBPOOL
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Private Area Summary Report
The optional private area summary report presents information about how a specific
address space is using its private virtual storage. RMF uses the job name you
specify when you request the report to identify the address space. In choosing a job,
note that gathering data for a specific address space requires additional RMF
overhead. Also, RMF can gather private area data only when a job is active at the
beginning of the interval, and various conditions can limit RMF’s ability to report
complete private area data. These conditions, and the actions RMF takes, are
described later in this section under “Partial Private Area Data.”

In general, RMF can gather meaningful data only for jobs that run for a relatively
long period of time. Note also that you cannot monitor the master scheduler
address space.

Figure 3-41 shows a sample printed report for the private area (summary). The
fields are defined in Figure 3-42, Figure 3-43, and Figure 3-44.

VIRTUAL STORAGE ACTIVITY

PAGE 1
0S/vs2 SYSTEM ID AQFT DATE 03/04/89 INTERVAL 29.59.997
SpP2.2.3 RPT VERSION 3.5.1 TIME 09.00.00 CYCLE 1.000 SECONDS
PRIVATE AREA SUMMARY
JOB NAME - CATALOG REGION REQUESTED 0K
STEP NAME - REGION ASSIGNED (BELOW 16M) 8172K
PROGRAM NAME -  1GGOCLXO REGION ASSIGNED (ABOVE 16M) 2006M

NUMBER OF SAMPLES - 180

PRIVATE STORAGE MAP

BELOW 16M EXTENDED (ABOVE 16M)
JFFFFF TFFFFFFF
| LSQA/SWA | | LSQA/SWA |
| 229/230 1260K| BOTTOM OF | 229/230 9348K|
6C5000 | 09.20.20 | ALLOCATED AREA | 09.04.50 | 7F6DFO00
| UNUSED oK| | UNUSED oK|
800000 | | GETMAIN LIMIT | | 7FFFFFFF
| UNUSED 6268K| | UNUSED 1992M|
A6000 | 09.08.01 | TOP OF | 09.28.00 | 2EFDO0O
| USER | ALLOCATED AREA | USER |
| REGION 644K| | REGION |
5000 | | | 5108K|
| SYSTEM REGION 16K| |
1000 -- - -- - 2A00000
---------- BELOW 16M -=---e-meocmccon comomacoaooo ABOVE 16M ----omceeee
MIN MAX ) AVG MIN MAX AVG
LSQA/SWA/229/230
FREE PAGES (BYTES) 0K 09.00.01 0K 0K 1992M 09.28.20 1993M 09.00.11 1992M
LARGEST FREE BLOCK 0K 09.00.01 0K 0K 1992M 09.28.20 1992M 09.00.01 1992M
PAGES ALLOCATED .
(IN BYTES) 1216K 09.00.01 1256K 09.08.01 1227K 8976K 09.29.11 9324K 09.13.50 9293K
OUSER REGION
FREE PAGES (BYTES) 6276K 09.08.01 6340K 09.00.01 6326K 0K 09.00.01 0K 0K
LARGEST FREE BLOCK
IN GETMAIN LIMIT 6272K 09.08.01 6332K 09.00.01 6320K 0K 09.00.01 0K 0K
PAGES ALLOCATED
(IN BYTES) 616K 09.00.01 640K 09.08.01 618K 4524K 09.00.01 5028K 09.28.00 4850K

Figure 3-41. Private Area Summary Report
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Figure 3-42. Subheadings in the Private Area Sumrﬂary Report

Field Heading

Definition

Identify the job analyzed in the report. RMF takes the program name from the JSCBPGMN

JOBNAME and PROGRAM

NAME (the same field SMF uses for job step records, types 4 and 30).

NUMBER OF SAMPLES Shows the number of samples RMF used to generate the data in the report. If the job was
swapped out at a time when RMF tried to sample virtual storage data, this number will be less
than the number of samples reported for the common storage summary report.

REGION REQUESTED Shows either (1) the values specified for the REGION = parameter on the JOB or EXEC JCL

. statement for the job step or (2) the system default used for the job step.
REGION ASSIGNED For virtual storage below and above the 16-megabyte line, shows the region assigned to the job

by installation control (the IEFUSI installation exit or IEALIMIT). This value limits the
amount of storage that a job can obtain by issuing a variable length GETMAIN. (When a job
issues a variable length GETMAIN, the amount of storage obtained is the difference between
REGION ASSIGNED and the top of the allocated area, assuming that the largest free block is
there.)

The information reported under PRIVATE STORAGE MAP defines significant
boundaries within the private area and shows the space between them. There is a
separate map for storage below the 16-megabyte line and for extended storage
(above the 16-megabyte line). Each map identifies:

Figure 3-43. PRIVATE STORAGE MAP Heading in Private Area Summary Report

Field Heading Definition

BOTTOM OF ALLOCATED The lowest address of allocated storage for LSQA, SWA, and subpools 229 and 230, all of which

AREA are allocated down from the top of the private area. RMF reports the lowest value it found
during the RMF interval. The time stamp reflects the time when RMF first observed the value
reported.

GETMAIN LIMIT For virtual storage below and above the 16-megabyte line; shows the installation limit on the

total amount of storage a job can obtain via GETMAIN macro instructions. The values
reported are set by your installation (using the IEFUSI installation exit or IEALIMIT) or the
system defaults. If a job requests storage that the system would have to obtain from storage
above either of these limits, the job terminates abnormally.

TOP OF ALLOCATED
AREA

The highest address of user region storage allocated up from the bottom of the private area,
including subpools 251 and 252 as well as user subpools 1 through 127. RMF reports the highest
value it found during the RMF interval. The time stamp reflects the time when RMF first
observed the value reported.

It is possible for the top and bottom of the allocated area to cross. When RMF
detects this situation, it reports a negative value for the area between the marks; it
does not reverse the labels.

The bottom half of the report contains information about free and allocated storage
within the private area, both below and above the 16-megabyte line. For
LSQA/SWA/229/230 and for USER REGION, RMF reports the following
information:

Figure 3-44 (Page 1 of 2). Private Area Summary Report (Bottom Half)

Field Heading Definition
FREE PAGES (BYTES) Presents the MIN, MAX, and AVG values, in bytes, for the amount of free storage.
LARGEST FREE BLOCK Presents MIN, MAX, and AVG values, in bytes, for the size of the largest free block in the

available amount of free storage.
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Figure 3-44 (Page 2 of 2). Private Area Summary Report (Bottom Half)

Field Heading

Definition

PAGES ALLOCATED (IN
BYTES)

Presents MIN, MAX, and AVG values for the amount of allocated storage.

Note: The MAX value for PAGES ALLOCATED has the same meaning as fields in SMF
record type 30. For LSQA, these fields are SMF30ARB and SMF30EAR. For the user region,
these fields are SMF30URB and SMF30EUR. RMF, however, might report a smaller number
than SMF does because RMF reports the highest value that it sampled while SMF reports the
highest value that occurred. If the highest value occurred when RMF was not taking <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>