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Questions?

Send email to Peter at Peter.Enrico@EPStrategies.com, or visit our website at http://www.epstrategies.com or http://www.pivotor.com.
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Introduction to z Processor Measurements

On the z platform, there are more processor measurements than any other
computing platform. What are all these processor measurements measuring,
where do they come from, and how can they be used?

During this presentation, Peter Enrico will introduce to you the many
processor measurements available and show you how many of them can be
used during any processor performance analysis or capacity planning exercise.

Instructor: Peter Enrico Enterprise Performance Strategies, Inc. Latent Demand -3
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EPS: We do z/0S performance... e\ &

* Pivotor — z/0S performance reporting and analysis software and services
* Not just SMF reporting, but analysis-based reporting based on expertise
* WWW.pivotor.com

* Education and instruction
* We teach our z/0S performance workshops all over the world
* Want a workshop in your area? Just contact me.

* z/0S Performance War Rooms

* Intense, concentrated, and highly productive on-site performance group
discussions, analysis and education

* Amazing feedback from dozens of past clients

e MSU Reduction Exercises
* The goal is to reduce the MSU consumption of your applications and environment

* Information
* We present around the world and participate in online forums

* https://www.pivotor.com/content.html
https://www.pivotor.com/webinar.ntml
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z/0S Performance workshops available EPS\ =

During these workshops you will be analyzing your own data!

* WLM Performance and Re-evaluating Goals
 July 27 - 31, 2026 (4 days, excl Wednesday the 29t")

* Also... please make sure you are signed up for our free monthly z/0S
educational webinars! (email contact@epstrategies.com)



Like what you see? eWOTOR
Winter / Spring 2026 Webinars EPS\ "=

* Free z/OS Performance Educational webinars!

* The titles for our Winter/Spring 2026 webinars are as follows:
v’ New Year’s Resolutions for z/0S Performance and Capacity People
v’ How WLM Makes Decisions
v’ What I Learned about VSAM RLS SMF Data
v’ 2/0S Performance Spotlight: Some Top Things You May Not Know
v’ Building a Strong Foundation When You’re New to z/0S Performance
v Wait...Do We Need to Re-evaluate our WLM Goals?
v’ 215 to z16 to z17 — What has changed?
v’ Evaluating Latent Demand in the Mainframe Environment
v’ Managing Workload Manager: Multiple Sysplexes and Asymmetric Sysplexes
* Introduction to z Processor Measurements
* (more to be announced)

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




Overview of Processor Measurements on z @ g

* 2/0OS Processor Measurements

* Compared to any other computing platform, zArchitecture and z/OS have vastly more
processor related measurements than any other platform
(So many, in fact, that there is not even a worthwhile comparison)

* We can think of the data sources of measurements as follows:
* Physical/hardware level — measuring hardware / machine / CEC view of processor
* Operating system level — measuring the z/0OS systems view of processor
» Workload/policy level — measuring workload groupings
* Address-space/job level — measuring interactive, batch, and long-term address spaces
 Transaction / Program level — measuring online trans programs, database transactions
» Sampling-frequency/diagnostic level — fine granularity of any of the above



Pivotor Processor Analysis Reportsets
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EPS\ =
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EPS\ =

Physical/hardware level

Measuring hardware / machine / CEC view of processor



PR/SM Machine Level QNOTOR
- I\/Ieasuring processor at the CEC Level EPS ;

* Many usages of machine / hardware level processor measurements

* Includes...
* Delivered capacity at the CEC level
* Hardware capacity planning to help right-size while planning a processor upgrade
* Chargeback / MSU usage across LPARs
* Evaluating LPAR processor usage at the physical machine level
* Capping
* Evaluating LPAR configuration settings such as weights and capping controls
* Etc..

* SMF 70 — Processor Activity record

* Most common SMF records for measuring the physical processor usage
 Specifically, PR/SM (hypervisor) view of the entire CEC/machine
* Source is the Diagnose x’204’ instruction



Breakdown of General Purpose Processor @ <

* We always needed to understand the break down of CP CPU consumption

Total Physical Processor (CEC) Time
Total LPAR Dispatch Time Total LPAR Dispatch Time L .
(Partition 1) (Partition N) b/l
Physical Level _J
Effective LPAR etc Effective LPAR
Dispatch Time Partition Dispatch Time Partition
= LPAR |™7° LPAR
2/0S Level — Captured - Time Captured : Time
Time capture Time capture Manage
Time Time LPAR
Workload CPU Workload CPU
Workload Level Service Class CPU Service Class CPU
Service Class Period CPU Service Class Period CPU
AS/job Level Address Space or Address Space or
Trans Level Enclave CPU Enclave CPU

(TCB,SRB,RCT,IIT,HST) (TCB,SRB,RCT,IIT,HST)



/ QWOTOR
eps\ &

Breakdown of zIIP Engine Time

* We need to understand how PR/SM allocates the zIIP processor resource
In all measurements zlIPs

Address Space or
Enclave zIIP

Total Physical zIIP Processor Time
ZIIP CPU Time ZIIP CPU Time
(Partition 1) (Partition N)
zIIP zIIP
Qualified Qualified
But not ZITP ZIIP Un- ZIIP ZIIP Un- | | Butnot
Eligible etc Eligible
(so on CP) Captured captured Captured captured | |(sooncp)
Time Time Time Time
zIIP zIIP
Eligible zIIP zIIP Eligible
Ovell?f:I:wed E“glble on Ellglble on Ovel?ﬂu:wed
To CPs zIIP zIIP To CPs
needs help 'needs help/|
Workload zIIP
Service Class zIIP
' T 1 IT] ' ' IT] ' M1 Service Class Period zIIP
‘I ‘ i



Lots of Possible reports
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Physical Busy Percent

CEC Physical Machine CP Busy% by CEC Serial Number
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CEC Physical Machine CP Busy% Distribution
(% CP Busy for this CEC in the interval)

© Below 10%
° 10—19&

Percent of all samples

i
il .
”&'J-Za
0p 3:09

* Note the CPU utilization patterns on this chart. The center of chartis a
typical pattern of CPU utilization The left and right-hand side of the
chart shows plateaus.

Instructor: Peter Enrico

*  This chart show what percentage of the measurement interval the
utilization of the CEC was a certain percentage. In this case, note only
the period-of-time the CEC was near 100% busy.

Enterprise Performance Strategies, Inc. © 13
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Physical Processor Utilizations EPS ==

* Physical utilizations
* Helps to understand the utilization of the constraint due to the number of physical processors active on the machine

* Physical Processor Utilization Effective
* Percentage of the measurement interval that the partition was utilizing a physical processor on behalf of itself
* Online time is related to the interval time. A single CPU cannot be online longer than measurement interval

Y. Partition Effective Dispatch Times
* 100

No of Physcial Processors * Online Time

* Physical Processor Utilization Total

* Percentage of the measurement interval that the partition was utilizing a physical processor on behalf of itself and
for LPAR management time attributed to the partition

* Online time is related to the interval time. A single CPU cannot be online longer than measurement interval

Y. Partition Total Dispatch Times

, _ —* 100
No of Physical Processors * Online Time

© Enterprise Performance Strategies 14



Lots of Possible reports
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LPAR Weight

CEC Assigned CP LPAR Weights
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* This chart shows the PR/SM weights assigned to each LPAR to allow
PR/SM to assign a guaranteed share of the processor resource.

Instructor: Peter Enrico

* This chart show what percentage of each LPAR’s guaranteed share that
was consumed by each LPAR.

Enterprise Performance Strategies, Inc. © 15
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Capping and Weight Enforcement affect
EP =

HiperDispatch Poolin

* When capping is enforced, it is very possible that HiperDispatch changes the pooling of the CPUs
* In this example, 2 high and 1 mediums turn into 1 highs, 2 mediums
* There are no low pool processors, so all are un-parked.
* This matters since high pool CPUs tend to have longer dispatch intervals than medium pool CPUs

HiperDispatch CP CPU Pooling at End of Interval HiperDispatch - Parked / Unparked CPs

i ZKXXPLEX, SYSJ ® High Pool9175.504 ME1 0424 3 ZKXXPLEX, SYSJ &
@ Medium Pooi[9175-504 ME1_0| o
® Low Pool9175-504 ME1_0424]

Unparked9175-504 ME1_0424)
Parked|9175-504 ME1_09242

Number of ParkedUnparked Engines

Number of CP CPUs

QWOTOR"
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www.pivotor.com
charts

00
[ [ o o
592,202 s 122056 i 592,202 - 512,200 thia 05122026 - 512,202 st 5~u%aow 513,205 i

0.0 '
Os.q, 05.35, 0.5, 05.15, 05,43, 05,43,
202, 202 -20; 20,
%6:0g 09:09 209 % T8:09 o 26 0.0 260399

Instructor: Peter Enrico Enterprise Performance Strategies, Inc. © Latent Demand - 16



Processor Caches QWOTOR

— Measuring processor at the cache level B2y =

* Many Usages of processor cache measurement

* Includes
* Evaluation of processor memory hierarchy
» Software efficiency analysis — is this workload cache-friendly?
* LSPR-style capacity-sizing inputs to help right-size while planning a processor upgrade
* Evaluating the cost of Dynamic Address Space Translations by examining TLB Miss CPU%
 Evaluating positive / negative changes to hardware changes by examining a variety of counts
* Etc..

e SMF 113 — Hardware Instrumentation
* The SMF record for measuring the physical processor cache usage
» Collected by the Hardware Instrumentation Services (HIS) started task
» Source are cache counts directly from the hardware (Basic, Problem, Crypto Extended)



COUNTER SET= BASIC / PROBLEM-STATE

* Basic and Extended counters are the most interesting

* Most important derived values from the measurements include

L1MP — Level 1 cache misses per 100 i
CPI — Cycles per Instruction

Relative Nest Intensity

TLB CPU Miss Percent of CPU

CPU speeds and normalization factors

nstructions

o
* Lesser used value Memory 3 Memory
(from this record)include: | | | |
« Actual MIPS | | L4 Cache | |——| | L4 Cache | |
* CPU utilization | 13cache | - | L3Cache | | | L3Cache | - | L3cCache |

* Cache sourcing at the

[ [ [ | |
. _ L2|_(L2 L2 (L2 L2
instruction and data levels

I I I
_lL2 L2|_[L2

CPU1

CPU6 CPU1

CPU6 CPU1

CPUB CPUY| |CPUG

Q\\’OTOIP

G060 |0866e

OS LPAR B

06660

EPS\ =
L2
I
L1
D
Physical
CPU CPU
al
Logical
CPU
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There are 4 key cache values (Pivotor Example) £eps\ =

Cache Counter Values

07.
ﬂ?-?ﬂgs D60,
00

D i N —

Processor Caches - CP CPU Key Measurements
SMF 113
SYSJ

T S I e
AV e P A S A

N

07, 0; 07, 07, 0; 0;
707-2025 0959 f’m.zuze 125 7“1-2025 15:0p = 012055 18:0p 7 01205 219 ” 022055 00:95

070
-2035
03:0

@ CPljz17 9175_ME1_CDD0S
L1MP|z17 9175_ME1_CDD08

® RNIjz17 9175_ME1_CDD0%

@ TLB Miss CPU%{z17 9175_ME

Rule of Thumb

4 key calculated (CP CPU example):

CPI: Cycles per Instruction

* Used to gauge processor contention,
as well as instruction mix
consistency

LIMP: L1 misses per 100 instructions

* Think of this as a ‘miss percentage’

RNI: Relative Next Intensity

* Workload ‘signature’ that gauges the
pressures being put on the upper
caches and memory

TLB Miss CPU Percentage

* Total percent of the CPU consumed
by the LPAR that goes to dynamic
address translation (DAT) due to a
translation look-aside buffer miss



Lots of Possible Reports

EP
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Operating system level

Measuring the z/OS systems view of processor

Instructor: Peter Enrico Enterprise Performance Strategies, Inc. © Latent Demand - 21



z/OS System — 6

I\/Ieasuring processor at z(OS sttem Level LDy =

* Many usages of z/OS operating system level processor measurements

« z/OS image's own accounting of its dispatched CPU time independent of what the hypervisor
promised it.
* Includes
* Delivered capacity at the LPAR level — LPAR Busy %, MVS Busy %, Capture Ratios
» Verifying the z/OS processor PR/SM is providing the system
* Understanding effects of the logical constraints placed on the LPAR
* Chargeback / MSU usage for an LPAR
* Evaluating latent demand and work unit queues
 Certain processor performance parameters and algorithms (such as CPENABLE)
* Boosting
* Etc...

* SMF 70 — Processor Activity record

* Most common SMF records for measuring the physical processor usage
* Specifically, some PR/SM (hypervisor) view and z/OS operating system measurement
» Both Diagnose x’204’ instruction for PR/SM inputs and z/0S operating system for software inputs
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LPAR Busy % vs MVS Busy % EPS

%_‘

e LPAR Busy % measures how
busy the LPAR kept its logical
processors e

LPAR, MVS, and Workload CP Busy% with C

ZKXXPLEX, SYSJ, SYSJ ® MVS%

® LPAR%
@ Workload%
@ Capture Ratio

- - - g | -

Good cap ratio
Ok cap ratio

ey
* MVS Busy % measures how ‘
much of the logical resource

the LPAR wanted »

70

S n
. . . . tion of MVS Busy% Vj
* Differences indicate latent A i i
dema nd » periods of latent demand Interesting dip in LPAR Busy%
. .. ' (due to capping)
* Flat lines usually indicate % H

capping or weight enforcement

1 QNVOTOR*

p =
—

www.pivotor.con

05.4 2. Z"r?ff—"f"»’,";‘d’/ﬂ&z?fl TIIATEITD 'A.\gqé [ ﬂs., 054 055 e r.—:*///:*m-.,@-/rzl:-zr;wr, t/aﬁ&ﬁr///ﬁ - =
-20, 20, -20, 2-20, 2-20, 2-29, -20, -20,
26 069, 26 03:09 %6 12:09 26 15.00 26 18:00 26 21:00 26 000 26 03:05 chart

Instructor: Peter Enrico Enterprise Performance Strategies, Inc. © Latent Demand - 23
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Logical Processor Utilizations EPSN =

* Logical utilizations

* Helps to understand the utilization of the constraint due to the number of logical processors assigned to the
partition

* Logical Processor Utilization Effective
* Percentage of the measurement interval that the partition was utilizing a logical processor on behalf of itself

Y. Partition Effective Dispatch Times
* 100

No of Logical Processors * Online Time

* Logical Processor Utilization Total

* Percentage of the measurement interval that the partition was utilizing a logical processor on behalf of itself and
for LPAR management time attributed to the partition

Y. Partition Total Dispatch Times
No of Logical Processors * Online Time

* 100

© Enterprise Performance Strategies 24



Understanding Dispatching to Gain Insights to MVS Busy %

 Dispatch Time
* Time logical processor is associated with a physical processor
R Dispatch Interval .

Logical Processor Logical Processor
associated with / disassociated with

a physical processor a physical processor

EPS

* MVS Time
* Time z/0OS was busy before voluntarily giving up a processor
* 3O06666666646  Voluntary Wait
\ - z/OS voluntarily gives up the processor
- MVS time equals dispatch time
¢ Involuntary Wait (mostly on vertical mediums)
- z/OS does not give up the processor voluntarily

- Instead PR/SM un-dispatches the partition
- MVS time will be greater than dispatch time

QWOTOL
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Lots of Possible reports
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Work Units

CP Work Units - Min, Avg, Max
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CPU Work Unit Distribution
(N = Average of Unparked Engines Regardless of Engine Type)
ZKXXPLEX, SYSJ
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+150
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Plagc

. U
ns_yg_zﬂzi veng 05.72_202’ . 3—11_2025 7
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P15y gy W2 2ep,

* Min, Max, Average of work unit distribution of work unit queue
lengths

Instructor: Peter Enrico

* Each bucket of the distribution represents the percentage of the
measurement interval the queue of work waiting to use the CPUs is a
certain length

Enterprise Performance Strategies, Inc. © 26
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Workload/policy level

Measuring workload groupings

Instructor: Peter Enrico Enterprise Performance Strategies, Inc. © Latent Demand - 27



z/0S Workload / WLM — SNOTOp
Measuring processor at workload level EES ;-

* Many usages of z/OS workload processor measurements

* Includes
* CPU consumed at the WLM Service Class Period level
* CPU consumed at the WLM Report Class Period level for more granule reporting
* Summarization of all workload measurements for a system level point-of-view
e Both GCP and zIIP processor usage at the TCB, SRB, IIT, HSP, and RCT task levels
* Processor using and delays samples for input to WLM management
* Etc...

* SMF 72 — Workload Activity Level

* Most common SMF records for measuring processor usage at the workload level in
the form of WLM Service Class period, Report Class periods, and overall system
workload CPU usage



Lots of Possible reports
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APPL%

WLM CPU - CP APPL% by Service Class
(CP +zIIP on CP)

ZKXXPLEX, SYSJ (1 0f 2)

400 )ﬂgSTSETCl SYSSTC_Peri|

esnesessse
5355553353
%
2
T

®
5335

®

EE]
1
2

&
2
=
5
L

&
EEEEEEE]

2080
55333
b
Q0!
b
0°0
|
=243

secesesece
3
sgamzEe
:
£

imp4 BATMD_Per2
imp4 DDFBATLO_Pert
DDFBATMO_Per2

© Imp5 BATLO_Fer3
;< Tolal on Last Charis

0543,
2026 g3,
2

93-1;_2‘726 do0p

051, 202 - 034;_2”“ 20 D&"'Zoz, g 05.12.5, 026 i “5—11_2026 2109

PO(SYSTEM) SYSTEM_Per]|
DE2CTLHI_Pert

APPL%

WLM CPU - CP APPL% for Top Report Classes
(CP + zIIP on CP)

ZKXXPLEX, SYSJ & it
@® RPBP_B
@ RPB_JC9
® RPB __DW
® RPOPBWOO
@® RPOPMEO1
® XPFAF
® RSDPDBM1
© RSDPDIST
® RSDTDIST

RTOTBW10
RTOTMEQ1
0CDM

@ RIBSITB
RIB_DEV
® RTB _UAT

RRRAIRIR
L]
]
]
@
je]
=
=
w

|-

RN

7

4/ '
u& | %///%/

05.1; 0515
o0 2026 15:09 202 T8:09

L. 05,43 05,43,
2026 21:09 2026 00,0 2026 03,45

,
-1 {
l ‘:"5

* Reported as a percentage of 1 GCP, this report shows the CPU
consumption at the WLM service class period level.

Instructor: Peter Enrico

Enterprise Performance Strategies, Inc. ©

Reported as a percentage of 1 GCP, this report shows the CPU
consumption at the WLM report class level.

29




Lots of Possible reports
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EPS

(-
it
WLM CPU - CP CPU Delay Samples By Period CPU/Tran Over Time
(Greater Than 0 Ended Transactions)
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*  This report shows the CPU delay samples at the WLM WLM service
class period level.

Instructor: Peter Enrico

Enterprise Performance Strategies, Inc. ©

In the SMF 72 record we know the number of ended transactions for
each WLM service class. With this information we can determine the
average Internal Throughput Rate of CPU/Tran and Tran/CPU.

30
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Address-space/job level

Measuring interactive, batch, and long-term address spaces

Instructor: Peter Enrico Enterprise Performance Strategies, Inc. © Latent Demand - 31



z/OS Address Space and Job — NOTOR
Measuring processor at Address Space Leve| /QP <

* Many usages of z/OS address space processor measurements
* Includes

Evaluating the CPU consumption of each address space, batch job, and batch job step/program

Understanding how much CPU is consumed in address space, in enclaves, in other address spaces
but charged to this address space, and more

Both GCP and zIIP processor usage at the TCB, SRB, IIT, HSP, and RCT task levels
CPU intensity values, zIIP offload, etc.

Chargeback at the address space and job level

Etc...

 SMF 30 — Address Space Level
* Most common SMF records for measuring processor usage at the address space level

* Based on options, turned on for each address space, and cut on the interval basis, job
end basis, step end basis, and when address space is terminated.
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Summary of Dispatchable Unit Types epd\ &=

* Dispatchable units represent the programs that run on the CPUs

Dispatchable
Units

!

Enclave Standard Preemptible Non-Preemptible
TCBs TCBs SRBs SRBs

Enclave Client
SRBs SRBs

© Enterprise Performance Strategies 33




Lots of Possible reports

CPU Seconds

Top Started Tasks CPU Over Time

ZKXXPLEX, SYSJ
2,800

2600 —— — e e -

. :

1,800
1,600 - 5
1,400
1,200

0! BE. N
5.1, 0595, 0595, 0575, 512, 055, 05,43,
2026 05,6, 2026 05,6, 2026 12:09 2026 15:09 2026 13:00 100 2026 05,55 2026 03,59

ARSYSPN1

CATALOG
DCCXPFAF
DFHSM
DSS5DIST
DSSEDBM1
DSSBDIST

DSSDDIST
DSSJDIST

© DSSPDBM1

DSSPDIST
DSSTDIST
SS2A

SS3A
TCPIP

5 WLM

*  This report shows the top started task CPU times

Instructor: Peter Enrico

CPU Seconds

0
051
202 %:09

350

Enterprise Performance Strategies, Inc. ©
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JA

Top Address Space CP CPU Time for Service Class
Period of Study
ZKXXPLEX, SYSJ, SYSSTC

L] BB((I;ASA STC01152

® C2PACMON STCO111C
© CHGMANP STC00976
® DFRMM STC03405

© DSS5IRLM STC02637

=]
(=]
17,]
7]
=]
s
o

RLM
1ZUSVR1 STC01196
JES2 JES2
MVSPASA STC01208
NET STC01129
© OAM STC00442

@ RR
® SDSFAUX STCO01148
@ SM:

SS4A STCO1216
® SS5ASTC01220
© SS6A STC01221
@ SSTASTC01222
® SSBASTC01223
TCPIP STC01162
TELNET STC01164

VLF VLF
@ WSTASTCO1T1

. :
&1:'2"“’5-04, "&’2'?%7..” p&""?ﬂas;,w

ﬂ&u_?”znu‘w

0515, 05.1,
2026 05:99 2025 209

This report shows the top started task CPU times for just the SYSSTC
service class

34



Lots of Possible reports
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EP

CP CPU Seconds

Batch Workload Stability - CP CPU Seconds
All Applications on System

ZKXXPLEX (1 of 2) ® APP BZVRKTSD

@ APP CXHJIDHEF
® APP DFHKLPBH
® APP GMXBFJPH
® APP JZNNQQKZ
@ APP LMFKLCQJ
@ APP NFBCTXGG
© APP NHNQHHXR
@ APP NRSSMVHR
100000 | ® APP PWEVKPDQ
: APP QBQCVRCG
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APP RLBXVJQL
& APP RSLTNQJT
© APP SXFJFNPL
APP VGGNBXXZ
[ APP VTBQPHRM
APP VTHPFVK

130,000
120,000 {

110,000

|| ® APP TXBKBTTG
© APP VRPHRTZM
. ® APP XVXJXQNB

| ® APP SVZWJS
| ‘ © APP THXJKRRM
|
& Total on Last Charts

CP CPU Seconds

Batch App Stability - CP CPU Seconds
Top Jobs of the Application
ZKXXPLEX, APP_SXFJFNPL

® AHNKO0430
s XA00854I
008551
® XA00BADT
Wi ® XAOOIDAA
© XA01PAM1
® XAQ1PAM7
g
40,000 1
® XAD2PAL2
XA02PAL3
XA02PAL4
T RS P S SN (SR N S XAQ2PALS
XA0ZPALE
@ XA02PALT
XA02PALS
36,00 XA02PALY
XA02PALA
XAQ2PALB
& XA02PAM1
T T, PP — [ESSMRES] | I SO SRR IS ] @ XAD2PAM2
® XA02PAM7
@ XA02PAMY
® XA03PAM1
20,000 ® XA03PAMT
® XA08424L
© AHEL0900
® XAD9690R

10,000 | 1}

1! i g b
20:5.,,4“ 2"?6054:3

LTI RN
2033.03_2. 2023_,,6_0!

I Ik
026915 2026024,

(1 L by agyaptant
of Y Y T
02507, 02465, 02509, 20251249

* This report show the CPU time consumed by the top applications over
a period of a year

Instructor: Peter Enrico

Enterprise Performance Strategies, Inc. ©

This report show the CPU time consumed by a specific application and
broken down by the top CPU consuming jobs
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Lots of Possible reports EPSN =

Top AS Java CPU Consumption by Plex/System Highest Task CPU Percent Programs by Hour
Total GP/zIIP
500 ZIOOPLEN SYS @ Java CPU Secs 100 DONELRL TS g SEEE@%%
® DMDBMERG
® AMUEINDX
450 20 ® AMUEBIIX
© BBMISZ20
® DSNX9WLS
ARSLOAD
w » o BRSRRCHS
350 = = S S SRS = = 70- = - SESE =23 SR SRR
50
@
2
o 4
20
" 2w ZWe 1, OB00pg, U m m Tioz Huxo A Zwey RSeo; Rsto; Ast I' i I‘ 1 J J
X128 WE 14 TWELAD OD00Rs ZUSVR; TWE14c AMIDS5RT) EIC; DALgFWESLs MUXMosH lAps,,"PCAaa WEUID3SED2 fo; Rsep Z&ﬂivzﬁc”r‘ " 2 -05.12 "'Dsnsc ‘*’5 lesOSN o M"'Nl,qm‘e 05 ’J‘rn.uc
Sicp P1g XowLs Bl BMERG

would be used to help to determine if you should migrate to a
processor with more slower CPUs or fewer faster CPUs.

Instructor: Peter Enrico Enterprise Performance Strategies, Inc. © 36
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Sampling-frequency/diagnostic level

Measuring on a finer granularity level of other area discussed

Instructor: Peter Enrico Enterprise Performance Strategies, Inc. © Latent Demand - 37



Sampling-frequency/diagnostic level / ~NOTOR
— Granule processor measurements AEPS ;

* Many usages of z/OS high frequency measurements
* SMF 98 Includes metrics such as Utilization, Concurrency, Efficiency, Contention, Queuing
* Processor utilization at the 2 second level

HiperDispatch pooling and decision points at the 2 second level

Processor speed changes at the 2 second level

HiperDispatch Topologies at the 2 second level

CPU consumption and CPU dispatch priorities of the WLM service class every 10 seconds

 SMF 98 — High-frequency Throughput Statistics (HFTS)
 SMF 99 — SRM/WLM details

* Most common SMF records for measuring processor usage at the address space level

* Based on options, turned on for each address space, and cut on the interval basis, job end basis,
step end basis, and when address space is terminated.



Lots of Possible reports

EP

QWOTOR"

LRilization
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CP Utilization by HiperDispatch Pool
High Frequency

SYSB @® CPBusy VH 0.0035

@ CPBusy VM
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Average MTTW for CP Cores
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-alldata-

ti.gg, T.gg, Hag, Mg, T, T1.0g, H.og, 1.0, .05, Tr.0a, Mg, .08,
2""10_-,,,, """’ha‘,,s "?'"n,,_.m 2"”’0:15 2"’"'0:2.; 2“”’0-‘25 '?Vfllp?n 201:,,,_.,5 2‘”'&1,;:,“ 2'":",_.‘5 201“,3_,“ 2015,,,_,55

Here’s an example of one hour of data showing the CP CPU busy by higher
dispatch pool

Instructor: Peter Enrico

* Average Mean Time to Wait for CP Cores for each system. Kind of

interesting to see how long it take for a CORE to go into a wait state

Enterprise Performance Strategies, Inc. ©
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Lots of Possible reports =

HiperDispatch Interval VCM MVS Busy Dyna HiperDispatch Interval Processor Counts
CP (vs Dynamic thresholds) CcP
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+  SMF 99 HiperDispatch decision points with z/OS utilization on the 2 *  SMF 99 HiperDispatch Parking and Unparking on a 2 second level

second level

Instructor: Peter Enrico Enterprise Performance Strategies, Inc. © 40



SMF 99

Looking at CPU Dispatching Priorities

QWOTOR

EPS\ =

* Do not assume goals and
importance levels are
correct

* Verify CPU dispatching
priorities
 When a cap is enforced

* Do the right workloads
have first access to the
CPU?

Imp4: DDFLO per2 —

Imp5: BATLO per 3 ]
Imp5: DDFBATLO per 1

WLM SMF 99.6 - CPU Dispatching Priority

SYSJ, External
255

250

DB2CTLHI_Per1
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2TSO_Per1

3 $GKZL556_Per1
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4TSO_Per3

5 BATLO_Per3
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O?s 22 550
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Instructor: Peter Enrico

Enterprise Performance Strategies, Inc. ©
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SMF 99

QWOTOL

— CPU service consumed every 10 seconds L =

* Here is a chart of consumed by
each WLM service class period
and ordered by WLM importance
level

* Chart just shows 22:00 hour

* There are challenges in doing this,
but assuming goals are correct,
and CPU dispatching priorities are
as hoped, then a somewhat
straight forward exercise:

* If you are thinking of imposing
or lowering a maximum, one can

roughly project which workloads
will suffer

* Must still look at how response
times and velocities will change

Instructor: Peter Enrico

]

CPU Accumulated by Service Class Period
From SMF 99.6

SYSJ (1 0f 2)
1,800,000

MQCTLHI_Per1
SPASHI_Perl
STCMD_Per1
SDDTBS31_Perl
SSRMSxo_Pert
CICSHI_Per1
DB2CTLLO_Per1
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' 2 DDFOL_Per1
IMSCTLLO_Per1
IMSHI_PerT
2 MQCTLLO_Per1
SPASLO_Per1
TSO,

1600000 Example: Decrease max by x%

If goals are correct, we can mostly
__| assume work running at the higher :
importance levels will be impacted less. ®

0000000000

el
CICSLO_Per1
BDF BATHI_Per1
D

IMSLO_Per1
STCLO_Per1
TSO_|

Service Units

4 DDFBATLO_Per1
@ 4 DDFBATMD_Per2
4 DDFHI_PerZ
4 DDFLO_Per2
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4 TSO_Per3
& Total on Last Charts
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0 . ww.pivotor.com
05.15 05,4 05.75 05,4 05.15 05.75 05.15 0595 05.4 - 054 05.4 05.5.
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Enterprise Performance Strategies, Inc. © Latent Demand - 42



SMF 99 o
-Service consumed at CPU dispatching priorities <=2 =

* Also look to see how much :
. . . CP CPU Service Accumulated Above / Below SCP
service is being made From SMF 99.6
o 500,000 SYSJ, 1, DB2CTLHI, Per1 oo iy 281
available above and below | § =il
the large consuming

workloads i Wjﬁk i*a‘r‘f'fa"

1200005/ I |.
* |n this example, during S ,-.@'—.»-f.,q.-_‘,.,'-uw A ,v,,.{ gl
1 E v y ! vy I ! :
capping DB2CTLHI does not O ot .. ' .

use much CPU (dark blue) |

e But not much CPU used at
higher priorities

600,000 7222272

400,000

1 200,000 QN OTOR*
* And lots of CPU available to
lower priority work o S L I L U 00 00 [ 0 www.pivotor.com
202522 "oo 25220500202522__,0 020252 1500 25222 25;22 23223000 025;23509 026 25, 000202322 50020252 2:50, 02 2522550 chart

Instructor: Peter Enrico Enterprise Performance Strategies, Inc. © Latent Demand - 43
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Transaction / Program level

Measuring online trans programs, database transactions

Instructor: Peter Enrico Enterprise Performance Strategies, Inc. © Latent Demand - 44



Transaction / Program Level 2NOTO~

— Application Level LR =

e Many usages of z/OS transaction measurement
* Measuring application and transaction CPU consumption

* SMF 101 — DB2 accounting

* SMF 110 - CICS transactions

* IMS performance log records

* SMF 116 — IBM MQ accounting
* SMF 120 — WAS transactions

* IDMs SMF record



Lots of Possible reports

4EPS>
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Pivotor Processor Analysis Reportsets
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A

A 4

A 4

Machine

A

Transaction

High Frequency

Processor LPAR
Level Cache Level
Analysis Counters Analysis
Physical RNI breakdown, Logical
Utilizations Ll (CFAE, Utilizations/
TLB Miss%,

(GCP, zIIP, IFL, ICF)

Processor
Analysis Usage
(CP, zIIP)
I [
DBZATraInsgction Workload/
nalysis System

MIPS, etc. Capture Ratios
I I I
H /Vor&ﬂr’:;:ufgtion, Processor Latent Demand
T, e capacity de_hvery Analysis, LPAR
otc. ! analysis Configuration

CICS Transaction
Analysis

CPU Every 10 Secs

IMS Transaction
Analysis

HiperDispatch
Pooling, Polarity
Parking/Unparkin

SMT
(zIIP Multi-Treading)

MQ Transaction
Analysis

Utilizations /
HD Decisions
Every 2 Sec

IDMS Transaction
Analysis

Transient
Performance
Debug

WAS Transaction
Analysis
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Thank You!

Instructor: Peter Enrico Enterprise Performance Strategies, Inc. © Latent Demand - 48
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EPS: We do z/0S performance... e\ &

* Pivotor — z/0S performance reporting and analysis software and services
* Not just SMF reporting, but analysis-based reporting based on expertise
* WWW.pivotor.com

* Education and instruction
* We teach our z/0S performance workshops all over the world
* Want a workshop in your area? Just contact me.

* z/0S Performance War Rooms

* Intense, concentrated, and highly productive on-site performance group
discussions, analysis and education

* Amazing feedback from dozens of past clients

e MSU Reduction Exercises
* The goal is to reduce the MSU consumption of your applications and environment

* Information
* We present around the world and participate in online forums

* https://www.pivotor.com/content.html
https://www.pivotor.com/webinar.ntml




