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Abstract
Exploring z/OS SMF 30 Address Space CPU Measurements

Address space activity measurements are recorded in the SMF 30 record. There are so 
many measurements in the SMF 30 records that we could probably do an entire webinar 
series on just the SMF 30 record. 

During this webinar, Peter Enrico will both introduce the SMF 30 record and then explore 
the key processor measurements you may be interested in. Also discussed will be some 
ways you may want to examine and use these address space CPU measurements.

© Enterprise Performance Strategies 3
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EPS: We do z/OS performance… 
● We are z/OS performance!

● Pivotor
◦ Performance reporting and analysis of your z/OS measurements
◦ Example: SMF, DCOLLECT, other, etc.
◦ Not just reporting, but cost‐effective analysis‐based reporting based on our expertise 

● Performance Educational Workshops (while analyzing your own data)
◦ Essential z/OS Performance Tuning
◦ Parallel Sysplex and z/OS Performance Tuning 
◦ WLM Performance and Re‐evaluating Goals

● Performance War Rooms
◦ Concentrated, highly productive group discussions and analysis

● MSU reductions
◦ Application and MSU reduction 

Enterprise Performance Strategies, Inc. 
©

4
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Like what you see?
● Free z/OS Performance Educational webinars!

◦ The titles for our Winter 2022 webinars are as follows:
SMF Recording Options to Improve Your Performance Analysis
SMF 98 and 99: Pinpointing Transient Performance Problems 
Exploring z/OS Processor Storage Measurements
Exploring PR/SM Physical and Logical CPU Utilization Measurements 
Exploring Locking and Locking Measurements on z/OS  (with Bob Rogers)
• Exploring z/OS SMF 30 Address Space CPU Measurements 
• Exploring z/OS XCF Message Traffic Measurements
• Exploring z/OS SMF 14 / 15 Records for Tape and DASD File Activity
• Exploring z/OS WLM CPU Measurements: SUs vs CPU Secs vs APPL% vs Workload%
• Exploring the Coupling Facility Lock Structure Measurements

◦ Dozens of past webinars are available at our website. 

● If you want a free cursory review of your environment, let us know!
◦ We’re always happy to process a day’s worth of data and show you the results
◦ See also: http://pivotor.com/cursoryReview.html

Enterprise Performance Strategies, Inc. 
©

5
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z/OS Performance workshops available
During these workshops you will be analyzing your own data!
● Essential z/OS Performance Tuning

◦ October 3‐7, 2022

● WLM Performance and Re‐evaluating Goals
◦ September 12‐16, 2022

● Parallel Sysplex and z/OS Performance Tuning 
◦ August 8‐12, 2022

●Also… please make sure you are signed up for our free monthly z/OS 
educational webinars! (email contact@epstrategies.com)

Enterprise Performance Strategies, Inc. 
©

6
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Scott’s interview on Terminal Talk

© Enterprise Performance Strategies 7

Note: As a side 
reference… in this 
interview Frank and Jeff 
refer to an episode Peter 
Enrico did
‐ Episode 15 back in 

2017
‐ So go listen to that as 

well

Note: As a side 
reference… in this 
interview Frank and Jeff 
refer to an episode Peter 
Enrico did
‐ Episode 15 back in 

2017
‐ So go listen to that as 

well



www.epstrategies.com

Breakdown of General-Purpose Processor

●We always needed to understand the break down of CP CPU consumption
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Breakdown of zIIP Engine Time
● We need to understand how PR/SM allocates the zIIP processor resource

◦ In all measurements zIIPs
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SMF 30 Record Summary
● SMF 30   

◦ Measurements at the address space level 
◦ Important Note: There is no equivalent record for enclaves, but the enclave CPU time still needs to be 
accumulated to some associated address space
◦ To be discussed… 

● SMF 30.2 (and SMF 30.3) for interval recording (to match up to SMF 72.3)
◦ Useful when need to understand CPU during specific periods of time
◦ Also useful for looking at measurements over a period of time

● SMF 30.4 for step end for understanding resources consumed by job step
◦ Useful for understanding CPU measurement on job step basis

◦ By Step / Program
◦ If summed, then useful for looking at CPU measurement for the entire job

● SMF 30.5 for job end for understanding resources consumed by completed jobs
◦ Useful for understanding CPU measurement for a completed job

© Enterprise Performance Strategies 11
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Identification 
Measurements
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Identification Measurements
●SMF 30 job / address space identification information 

© Enterprise Performance Strategies 13

Name Description
SMF30JBN Job or session name.

SMF30PGM Program name (taken from PGM= parameter on EXEC card).

SMF30STM Step name (taken from name on EXEC card).

SMF30UIF User-defined identification field 

SMF30JNM JES job identifier.

SMF30STN Step number (first step = 1, etc.).

SMF30CLS Job class (blank for TSO/E session or started tasks)
SMF30SSN Substep number. This field is set to zero for non-z/OS UNIX System 

Services steps. When the z/OS UNIX System Services exec function 
is requested, a new substep is begun and this value is 
incremented.

SMF30EXN Program name. For a z/OS UNIX program, this contains the UNIX 
program that was run or the 8 character name of an MVS program 
that was run. 

SMF30ASI Address Space identifier
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SMF 30 Measurements to Correlate to SMF 72.3

●Can also use SMF 30 WLM information to correlate measurements to the 
SMF 72.3 records
◦ Use Service Class name and Report Class name to correlate measurements to the 
SMF 72.3 records

© Enterprise Performance Strategies 14

 Name  Description 
 SMF30TRS  Number of system resources manager (SRM) transactions. 
 SMF30WLM  Workload name. 
 SMF30SCN  Service class name. 
 SMF30GRN  Resource group name.
 SMF30RCN  Report class name. 
 SMF30ETC  Independent enclave transaction count. 
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Ways of Looking at SMF 30 Data
● SMF 30 records can be cut for each 
address space
◦ In theory, if you add up all the SMF 30 
CPU time for all the address spaces in a 
service class, it should equal the CPU 
time in the SMF 72.3 record for that 
service class

● There is lots of possible double
accounting that you need to be
careful of

● And there are many cases of CPU
time accumulated on one address 
space that is accounted for in a 
different address space
◦ Or at least broken out to show this

© Enterprise Performance Strategies 15

Sum All 
SMF 30s
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Prefix, time of day, etc)
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CPU times of interest
• Total CPU Consumption

• TCB + non‐premp SRB
• SRB
• IIT
• HST
• RCT
• Init times for batch

•Type of CPU consumed
• CP CPU
• zIIP CPU
• zIIP on CP CPU

•Breakout of certain times
• Client SRB 
• Dependent Enclave
• Independent Enclave
• Qualified vs Non Qual

• Misc CPU times 
• ex: Promotion

• CPU Counters

For Each Job
Evaluate

CPU Measurement
To find big guys

Addr Space A
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Summary of Dispatchable Unit Types
● Dispatchable units represent the programs that run on the CPUs

© Enterprise Performance Strategies 16
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Typical Address Space’s TCB Structure 
●The diagram on this slide
is a crude representation
of the TCB structure
of TSO, JES, and STC
type address spaces

© Enterprise Performance Strategies 17
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Summary of Dispatchable Unit Types
● Dispatchable units represent the programs that run on the CPUs

© Enterprise Performance Strategies 18
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SMF 30 General Purpose CPU Time Values
● SMF 30 Processor Accounting Section of SMF 30 contains key CPU time values of interest

© Enterprise Performance Strategies 19

 Name  Description 
 SMF30CPT  CPU time under the task control block (TCB).

 Includes: 
• Enclave time
• Preemptible class SRB time (such as client SRB time)
• Includes cross over zIIP work running on a CP

 SMF30CPS  CPU time under non-preemptible SRBs
 SMF30IIP  Amount of CPU time used to process I/O interrupts.
 SMF30RCT  Amount of CPU time used by the region control task (RCT).
 SMF30HPT  Amount of CPU time used for hiperspace transfers (HST).
 SMF30ICU  Initiator CPU time under the task control block (TCB) (step init and step term)
 SMF30ISB  Initiator CPU time under the service request block (SRB)  (step init and step term)

 SMF30ASR  Additional CPU time accumulated by the pre-emptable SRBs and client SRBs for this job. Value is included in SMF30CPT. 

 SMF30_TIME_ON_zIIP                  Time spent on zIIP.  (includes enclave time).                                                                               
 SMF30_TIME_zIIP_ON_CP               CPU time spent running zIIP eligible work                                                                                   

 SMF30ENC  CPU time used by the enclaves created by this address space. This value is also included in the value in SMF30CPT. 
 SMF30_ENCLAVE_TIME_ON_zIIP          Enclave time spent on zIIP.                                                                                                 
 SMF30_ENCLAVE_TIME_zIIP_ON _CP      zIIP enclave time spent on a standard CP.                                                                                   
 SMF30DET  Dependent enclave CPU time. This value is also contained in SMF30CPT. 
 SMF30_DEPENC_TIME_ON_zIIP           Dependent enclave time spent on zIIP.                                                                                       
 SMF30_DEPENC_TIME_zIIP_ON_CP  zIIP dependent enclave time spent on a standard CP.                                                                         

SMF30_ENCLAVE_TIME_zIIP_QUAL        Normalized enclave time qualified to be on zIIP in hundredths of a second. 
 This is the SRB time for an enclave that a program (Db2, for example) has identified to WLM for zIIP eligibility. 

SMF30_DEPENC_TIME_zIIP_QUAL  Normalized dependent enclave time qualified to be on zIIP in hundredths of a second. 
 This is the enclave SRB time that a program (Db2, for example) has identified to WLM for zIIP eligibility. 
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Total CP CPU Time

© Enterprise Performance Strategies 20

Total CPU CP Time for an 
address space:
• TCB + non‐premp SRB
• SRB
• IIT
• HST
• RCT
• Init times for batch

Typically, this is the most 
interesting number when 
starting an address space CPU 
analysis

Total CPU CP Time for an 
address space:
• TCB + non‐premp SRB
• SRB
• IIT
• HST
• RCT
• Init times for batch

Typically, this is the most 
interesting number when 
starting an address space CPU 
analysis
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Total zIIP CPU Time

© Enterprise Performance Strategies 21

Total zIIP CPU Time for an 
address space:
• Always interesting to know 

what work is being 
offloaded to the zIIP 
engines

Typically, this is the most 
interesting number when 
starting an address space CPU 
analysis
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Typically, this is the most 
interesting number when 
starting an address space CPU 
analysis
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Total zIIP on CP CPU Time

© Enterprise Performance Strategies 22

Total zIIP on CP CPU Time for 
an address space:
• Always interesting to know 

what work is being crossed 
over from a zIIP engine to 
a CP

• A great indicator of zIIP 
capacity

Typically, this is the most 
interesting number when 
starting an address space CPU 
analysis
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Non-Pre-emptible SRB Time

© Enterprise Performance Strategies 23

Typically included in ‘Total
CPU time’ for an address 
space.

Usually not a measurement 
worth looking at on a regular 
basis

Typically, this is mostly TCPIP

Typically included in ‘Total
CPU time’ for an address 
space.

Usually not a measurement 
worth looking at on a regular 
basis

Typically, this is mostly TCPIP
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I/O Interrupt Time

© Enterprise Performance Strategies 24

Typically included in ‘Total
CPU time’ for an address 
space.

Usually not a measurement 
worth looking at on a regular 
basis

Typically, this is mostly DB2 
DBM1

Typically included in ‘Total
CPU time’ for an address 
space.

Usually not a measurement 
worth looking at on a regular 
basis

Typically, this is mostly DB2 
DBM1
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Typically included in ‘Total
CPU time’ for an address 
space.

Usually not a measurement 
worth looking at on a regular 
basis

Typically, this is very small

Typically included in ‘Total
CPU time’ for an address 
space.

Usually not a measurement 
worth looking at on a regular 
basis

Typically, this is very small
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Hiperspace Time

© Enterprise Performance Strategies 26

Typically included in ‘Total
CPU time’ for an address 
space.

Usually not a measurement 
worth looking at on a regular 
basis

Typically, this is all zeros since 
Hiperspaces are not uses as 
much in the most recently 
releases of z/OS

Typically included in ‘Total
CPU time’ for an address 
space.

Usually not a measurement 
worth looking at on a regular 
basis

Typically, this is all zeros since 
Hiperspaces are not uses as 
much in the most recently 
releases of z/OS
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Key Question:
To which address space are 
various CPU measurements 

accumulated to? 
We will go through a list of valuable CPU measurements, but for many 
CPU measurements, the role of the address space in the flow of the 

transaction dictates the meaning of the CPU measurement.

© Enterprise Performance Strategies 27
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Summary of Dispatchable Unit Types
● Dispatchable units represent the programs that run on the CPUs

© Enterprise Performance Strategies 28

Dispatchable
Units

Tasks Service Requests

Enclave
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Standard
TCBs

Preemptible
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Enclave
SRBs

Client
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For non-server address spaces, interpretation of 
CPU measurements is easiest to understand
●For address spaces like TSO and Batch jobs, SMF 30 CPU time is 
accumulated back to the originating address space

© Enterprise Performance Strategies 29
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For server address spaces with/without enclaves… 
it does get a bit complicated
● Key Lesson – Understand your transaction flows, and which address space is being charged for the CPU

◦ Q1 – Independent enclave
◦ Q2 – Independent enclave
◦ Q3 – Dependent enclave
◦ Q4 – Direct cross memory call
◦ Q5 – Direct call with client SRBs

(for parallel SQL)

© Enterprise Performance Strategies 30
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The flows can get even more complex
● Understanding 
the flow of the 
transactions 
through the 
address spaces will 
help to understand 
and interpret the 
SMF 30 CPU 
measurements

© Enterprise Performance Strategies 31
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classified up to three separate times
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CPU Times for Independent Enclaves
● CPU times can be confusing

◦ Charged back to address space that created the enclave
(usually queue manager)

● Response times can be confusing
◦ Includes queue times which are accumulated 

whenever transaction queued

© Enterprise Performance Strategies 32
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Independent Enclave time

© Enterprise Performance Strategies 33

Included in ‘Total CPU time’ 
for an address space.

Because it is included in the 
total CPU time for an address 
space, it causes the address 
space CPU time consumed to 
be larger than it actually is.

Typically, this is mostly DB2 
DIST

Included in ‘Total CPU time’ 
for an address space.

Because it is included in the 
total CPU time for an address 
space, it causes the address 
space CPU time consumed to 
be larger than it actually is.

Typically, this is mostly DB2 
DIST
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Independent Enclave time on zIIP

© Enterprise Performance Strategies 34

Included in ‘Total zIIP CPU 
time’ for an address space.

Because it is included in the 
total CPU time for an address 
space, it causes the address 
space CPU time consumed to 
be larger than it actually is. 

Typically, this is mostly DB2 
DIST

Included in ‘Total zIIP CPU 
time’ for an address space.

Because it is included in the 
total CPU time for an address 
space, it causes the address 
space CPU time consumed to 
be larger than it actually is. 

Typically, this is mostly DB2 
DIST
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Dependent Enclave time
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Included in ‘Total CPU time’ 
for an address space.

Because it is included in the 
total CPU time for an address 
space, it causes the address 
space CPU time consumed to 
be larger than it actually is. 

Typically, this is mostly DB2 
DBM1, a batch job, server 
address space (such as CICS) 
running stored procedures
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total CPU time for an address 
space, it causes the address 
space CPU time consumed to 
be larger than it actually is. 

Typically, this is mostly DB2 
DBM1, a batch job, server 
address space (such as CICS) 
running stored procedures
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Dependent Enclave time on zIIP
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Included in ‘Total zIIP CPU 
time’ for an address space.

Because it is included in the 
total CPU time for an address 
space, it causes the address 
space CPU time consumed to 
be larger than it actually is. 

Typically, this is mostly DB2 
DBM1, a batch job, server 
address space (such as CICS) 
running stored procedures
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time’ for an address space.
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total CPU time for an address 
space, it causes the address 
space CPU time consumed to 
be larger than it actually is. 

Typically, this is mostly DB2 
DBM1, a batch job, server 
address space (such as CICS) 
running stored procedures
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SMF 30 General Purpose CPU Time Values
● SMF 30 Processor Accounting Section of SMF 30 contains key CPU time values of interest
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 Name  Description 
 SMF30CPT  CPU time under the task control block (TCB).

 Includes: 
• Enclave time
• Preemptible class SRB time (such as client SRB time)
• Includes cross over zIIP work running on a CP

 SMF30CPS  CPU time under non-preemptible SRBs
 SMF30IIP  Amount of CPU time used to process I/O interrupts.
 SMF30RCT  Amount of CPU time used by the region control task (RCT).
 SMF30HPT  Amount of CPU time used for hiperspace transfers (HST).
 SMF30ICU  Initiator CPU time under the task control block (TCB) (step init and step term)
 SMF30ISB  Initiator CPU time under the service request block (SRB)  (step init and step term)

 SMF30ASR  Additional CPU time accumulated by the pre-emptable SRBs and client SRBs for this job. Value is included in SMF30CPT. 

 SMF30_TIME_ON_zIIP                  Time spent on zIIP.  (includes enclave time).                                                                               
 SMF30_TIME_zIIP_ON_CP               CPU time spent running zIIP eligible work                                                                                   

 SMF30ENC  CPU time used by the enclaves created by this address space. This value is also included in the value in SMF30CPT. 
 SMF30_ENCLAVE_TIME_ON_zIIP          Enclave time spent on zIIP.                                                                                                 
 SMF30_ENCLAVE_TIME_zIIP_ON _CP      zIIP enclave time spent on a standard CP.                                                                                   
 SMF30DET  Dependent enclave CPU time. This value is also contained in SMF30CPT. 
 SMF30_DEPENC_TIME_ON_zIIP           Dependent enclave time spent on zIIP.                                                                                       
 SMF30_DEPENC_TIME_zIIP_ON_CP  zIIP dependent enclave time spent on a standard CP.                                                                         

SMF30_ENCLAVE_TIME_zIIP_QUAL        Normalized enclave time qualified to be on zIIP in hundredths of a second. 
 This is the SRB time for an enclave that a program (Db2, for example) has identified to WLM for zIIP eligibility. 

SMF30_DEPENC_TIME_zIIP_QUAL  Normalized dependent enclave time qualified to be on zIIP in hundredths of a second. 
 This is the enclave SRB time that a program (Db2, for example) has identified to WLM for zIIP eligibility. 
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Example: DB1 DIST Address Space
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A DIST address space:

• Most time is enclave zIIP 
qualified time

• Then time actually on the 
zIIP 

• Below that, the enclave 
time not on zIIP 

• Which is also the enclave 
time on the CP engine

• Finally, some cross over

A DIST address space:

• Most time is enclave zIIP 
qualified time

• Then time actually on the 
zIIP 

• Below that, the enclave 
time not on zIIP 

• Which is also the enclave 
time on the CP engine

• Finally, some cross over
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Example: DB1 DIST1 Address Space
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A DIST address space:

• Most time is dependent 
enclave zIIP qualified time

• Then time actually on the 
zIIP 

• Below that is dependent 
enclave time

A DIST address space:

• Most time is dependent 
enclave zIIP qualified time

• Then time actually on the 
zIIP 

• Below that is dependent 
enclave time
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Remember!!!!!
Always ask… 

To which address space are various 
CPU measurements accumulated to? 
We will go through a list of valuable CPU measurements, but for many 
CPU measurements, the role of the address space in the flow of the 

transaction dictates the meaning of the CPU measurement.
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Questions?

Hidden Gold of SMF 99s ‐ 41Instructor: Peter Enrico Enterprise Performance Strategies, Inc. ©


