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Abstract Z :
EPS

WLM response time goals: we all love them if only because

velocity goals are difficult to understand and maintain. But it

turns out that response time goals have their own issues as

well . I n this presentation, weoOl |
and when you do and donot want to
compare average and percentile response time goals and

when you might want to use each. Spoliler Alert: average

response time goals can be useful in the modern mainframe
environment!
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EPS: We do z/ OS perfo@%e

Pivotor- Reporting and analysis software and services
Not just reporting, but analysisased reporting based on our expertise

Education and instruction
We have taught our z/OS performance workshops all over the world

Consulting
Performance war rooms: concentrated, highly productive group discussions and an

Information
We present around the world and participate in online forums

Wwww.epstrategies.com



Like what you see? ZE":
S

Free z/OS Performance Educational webinars!

The titles for our Summer / Fall 2024 webinars are as follows:

\V What a z/OS Guy Learned About AWS in 10 Years

V Advantages of Multiple Period Service Classes

V/ Understanding z/OS Connect Measurements

V WLM and SMF 994 System Measurements Deeper Dive

V WLM and SMF 99@Service Class Period Measurements Deeper Dive

V Optimizing Performance at the Speed of Light: Why I/O Avoidance is Even More Important Today

V Understanding MVS Busy % versus LPAR Busy % versus Physical Busy %

V Rethinking IBM Software Cost Management Under Tailored Fit Pricing

V Understanding Page Faults and Their Influence on Uncaptured Time
Response Time Goals: Average or Percentiles?
Understanding and Using Enclave

If you want a free cursory review of your environment, let us know!
2SQONb Fftglea KIFLJIJe 02 LINROSaa || RleQa o2
See alsohttp://pivotor.com/cursoryReview.html

Wwww.epstrategies.com


http://pivotor.com/cursoryReview.html

Like what you see? z E
EPS

The z/OS Performance Graphs you see here come from PWotor

LT @2dz R2y Qi &aSS UKSY Ay @&2dzNJ LISN
free cursory performance reviewf your environment, let us know!
2 SONB | fglreéa KILILER 02 LINRPOSaa | RIé&Qs3
See alsohttp://pivotor.com/cursoryReview.html

We also have &ee Pivotor offering available as well

1 System, SMF 712 only, 7 Day retention
That still encompasses over 100 reports! * wous i

Charts Warranting Investigation Due to Exception Counts (2 reports, 6 charis, more details)
Charts containing more than the threshold number of exceptions

All Charts with Exceptions (2 reporis, 8 charts, more details)
Charts containing any number of exceptions

Evaluating WLM Velocity Goals (4 reports, 35 charts, more details)

This playlist walks through sewveral reports that will be useful in while conducting a WLM velocity goal an.

Wwww.epstrategies.com
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EPS

WLM Terminology & Concepts
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Service Classes (SC) ZEpé

Service Classes define work with similar:

Work types
Performance goals COWPBAT Service Class
Resource requirements Perod L ey 15
Business importance to the installation importance 4
A service class consists of: _
Service Class name PRODTSO Service Class
Period 1 7 500 SU
Service class description iiiv et
Period(s) RORP -
] Period 2 7 1500 SU
Performance goal and importance Goal = RT 1.5 sec, 90%
Durations oponance S
Resource group name Period 3
. . . Goal = Velocity 31
Service class can only be associated with one workload || imporances

Can define up to 100 service classes

© Enterprise Performance Strategies Wwww.epstrategies.com 10



Performance Index (PI) Epo

Every 10 seconds WLM calculates the Pl for every service class period
Pl is an indicator of how well a service class period is achieving its goal
Allows for comparison of unlike goals for unlike work

Pl < 1 indicates that a goal is being exceeded
example: Pl = .5 means that work is achieving twice goal

Pl = 1 indicates that a goal is exactly being met

Pl > 1 indicates that a goal is being missed
example: Pl = 3 means goal is being missed by 3 times

© Enterprise Performance Strategies Wwww.epstrategies.com 11



Performance Goals ZEF’:S

Performance goals are assigned to each period in a service class
All service classes have at least one period and each period has a goal

There are four types of goals:

Response time goal
Indicates how quickly you want work to be processed

Velocity goal
Indicates the speed (or acceptable delay) for work

Discretionary goal
For low priority work for which you do not have gogrticular performanceoal

WLM defined goals

Implied objectives of work WLM determines as needing special requirements

WLM algorithms manages all work to one of these goal types

© Enterprise Performance Strategies Wwww.epstrategies.com 12



So What Type of Goal Should be Used? o

Response Time:

Wherever you can, assuming:
The goal is in the seconds range (or-selbond)
There are enough transactions completing: at least 10 in 20 minutes, preferably more

Gives you response time reporting for your transactio special NoteRT goals are great for DDF,

unlest 2 dzQ NS -pelfZDBATS Sek: A
| Easy.to understand G:la atyrasvsyd 27
D|Scret|onary: Oy e2dz R2 YR @gKI U

Work that can wait until other work is done

[ &0 aLISYlFfdeé LISNAZR F2NJ OSNIFAY g2

Note that if the system is constrained, discretionary work will be mostly delayed
Velocity:

''aS F2N) SOSNBUOUKAY3I StasS ovyzad {¢/asz Y
SYSTEM

© Enterprise Performance Strategies Wwww.epstrategies.com 13



What is a Transaction épé

Transaction
A way of delineating a unit of work that is consumsegvice

WLM associates performance characteristics to said unit of work ,
¢Kdza AU Aa uKSAgI}IJYaIOu)\Q gKI-u Kla 0K
X6KAOK Aa y2i ySoOoSaalNrRfe GKS atkys | (

Example®f transactions
CICS or IMS transactions

TSO

Usually corresponds to a command or terminal interaction
DDF

Start of connection (or prior commit) to commit/abort, can be 1 or many SQL statements
Batch transactions

Corresponds to a job execution
IBM Apache Web Server (web server)

A web requesti(e.request to server a html file or jpeg file, or rugior plugin
Started Task

Generally, the life of the address space

© Enterprise Performance Strategies Wwww.epstrategies.com 14



EPS

Response Time Goals

Averages and Percentiles

© Enterprise Performance Strategies Wwww.epstrategies.com 15



Response Time Goal Components ZEF‘:S

Transaction response time includes

ManagedQueue tine
Wait for a WLMmanaged JES initiator
Wait for an APPC initiator
WebSphere Application ServeiVaiting for a thread in a servant region (AE queue)
Wait for logon, or logon proceeding
Execution time
Known using time
Known delay time
Unknown time

A fairly accurate reflection as to what was achieved on z/OS (vs end to end RT)

Elapsed Time used for Goal

‘ >
" Queue Time Execution Time %
< >« >
_ i Delay Time + Using Time + Unknown Time _
< cllent>< network»; < y g » network client
' « >

© Enterprise Performance Strategies Wwww.epstrategies.com 16




Average Response Time Goals -

The average response time desired for a given set of ended transactions

Response time as measured by WLM
WL IQQI N &A@

| SN} 3S NBaLkRyasS GAYS 321 fta OlFy o
Average response time goal set to 1 second
99 transactions complete in 1 second
1 transaction completes in 2 minutes
Average response time achieved is 2.2 seconds
Goal missed even though 99% of transactions completed within 1 second

© Enterprise Performance Strategies Wwww.epstrategies.com 17



Percentile Response Time Goals Eps

Percentile of ended transactions that need to complete within a particular
response time desired

Reduces the influence of outlier transactions

Example: 85% of transactions_(or better) to complete within a given response time means we
R23/Qu NEItfteée OFNB | 062 dz uKS fzyEISau Mps 2 F

2 [ a OI y. Y | y.l HS l]2 l:l KS (XU e LJA 15% seems like a Yé

significant portion to

8_?% of Etrjded 1T5% of Etnded ignore which is why
. ransac |ons> . ransactions X percentile goals >= 90%
400 are generally preferred!
350
Goal response
Number of =99 /time
250

Transact.ions. 500
Completingin ;50
Each RT bucket 100

50

-

Q?D ke

© Enterprise Performance Strategies Wwww.epstrategies.com 18



Response Time Pl Formulas

EPS

Actual Average Response Time
Average Response Time Goal

Average RT Goal Pl=

Example
A Actual response time average of 0.1 seconds

A Average response time goal of 0.5 seconds
A PI=0.1/0.5=0.2 = greatly onaghieving its goal

Actual RT at Percentile

Percentile RT Goal Pl = _ .
Response Time Goal at Percentile

© Enterprise Performance Strategies Wwww.epstrategies.com 19



Understanding WLM RT Distribution -

WLM maintains a response time distribution for periods assigned a
response time goal (both types)
Distribution compose of 14 buckets
Each bucket represents a count of transactions that completed within a certain
percentage of the assigned goal value
Bucket 4 represents count of transactions completing between 70% and 80% of the goal value
Bucket 6 represents count of transactions completing between 90% and exactly the goal value

Bucket 12 represents count of transactions that complete between 1.5 and twice the goal value
Bucket 13 represents count of transactions that complete between twice and 4 times goal value

Bucket 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Width  [<=50%| 60% | 70% | 80% | 90% | 100% | 110% | 120% | 130% | 140% | 150% | 200% | 400% [>400%

0 85 240 | 365 | 260 | 100 50 20 25 20 25 0 0 0

c Transaction Count

© Enterprise Performance Strategies Wwww.epstrategies.com 20




More RT Distribution Detalls :/EP:S

TheRTvalueof each bucket is dependent on the goal
The below example is a distribution for a 2 second response time goal

Buckets 1 and 14 are unigue In that they are unbounded
We never know the precise time range that the transactions completed in
|.E.bucket 14 could contain transactions completed in 5x, 10x, or 100x the goal val

Response time distribution data iIs reported by the performance monitors

Bucket | 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Width  |<=50%| 60% | 70% | 80% | 90% | 100% | 110% | 120% | 130% | 140% | 150% | 200% | 400% |>400%

Value [<=1sec|l.2sec|l.4sec|l1.6sec|1.8sec| 2sec |2.2sec|2.4sec|2.6sec|2.8sec| 3sec | 4sec | 8sec |>8sec

Trans

0 85 240 365 260 100 50 20 25 20 25 0 0 0
Count




Percentile RT PI Detalls

To calculate the PI for a percentile RT goal we need response time at percentile

EPS

1. Determine total number of completed transactions (add all buckets)
2. Using the percentile objective, calculate the number of transactions that equal that percentage
3. Add buckets 1 to n until you get a transaction count of at least that calculated in step 2
4. Calculate PI by dividing the response time represented by the nth bucket by goal response time
Note Pl sbucketwidth
Bucket | 1 2 3 4 5 6 7 8 9 10 11 12 13 14
( \
Width |<=50%| 60% | 70% | 80% | 90% | 100% { 110% | 120% | 130% | 140% | 150% | 200% | 400% |>400%
Value |<=1sec|l.2sec|l.4sec|1.6sec|1l.8sec| 2sec ZZE:C 2.4sec (2.6sec |2.8sec| 3sec | 4sec | 8sec |>8sec
Trans Count 100 | 85 | 240 | 365 | 260 | 100 /50 20 25 20 25 0 5 5
Cumm Count | 100 | 185 | 425 | 790 | 1050 | 1150 | 1200 | 1220 | 1245 | 1265 | 1290 | 1290 | 1295 |,1300

Example: Goal = 90% within 2.0 seconds

1.

2.
3.
4

© Enterprise Performance Strategies

Total completed transaction (in above distribution) = 1

90% of 1300 = 1170
When add buckets 1 to n we find th& Bucket brings us to 1200 (just past goal value)
The P bucket represents 110% of goal of 2 seconds or a Pl of 1.1

20*1.1/20=22/2=1.1

Wwww.epstrategies.com
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WLM RT Goal - RTD% of Trans Met/Missed RT Goal with Number Trans

Percent met/missed goal and count

PRODPLEX, ONLINEHI, Per1, SYSK

100 —— -

== 50% of Goal
20,000 Meets Goal
Misses Goal
> 400% of Goal
Goal Percentile
Ended Count
Met Count

18,000

16,000

14,000 This Percentile RT Goal
regularly has 9®5% of

Percent Transactions | Percertile Goal

120005 the transactions
E finishing in the first
10,0003 bucket, but its goal is
5 only 85% complete
|_ . -
" 2,000 within 0.25 seconds.
30 6,000
20 4,000
10 2,000

© Enterprise Performance Strategies Wwww.epstrategies.com 23



WLM RT Goal - RTD% of Trans Met/Missed RT Goal with Number Trans

Percent met/missed goal and count
PRODPLEX, ONLINELO, Per1, SYSK

LT

== 50% of Goal
20 @ Masts Goal
Misses Goal
® > 400% of Goal
@ Goal Percentile
7oo0 '@ Ended Count
' ® Met Count

100

J LT

80

L == B 6,000

T0

In contrast, here 115%
of the transactions for
ONLINELO are finishing
In the last bucket, and
only about 7580% are
meeting the goal, vs. the
goal of 85% completing
within 1 second.

5,000
60

50 4,000

Percent Transactions | Percertile Goal

Transaction Count

40
3,000

30
2,000
20

1,000
10

0 I I I I I I I 0

10, 10, ' 10, 10, 0. 1.
.?B‘.QE‘?O a0 o -?8.3020 03,9 28.2020 , 2&.2020 05:4 3&.2020 120 38.20
5 :0p ‘0p 00 :00

10-25_ 1025,
20 15:09 2020 18:00 2020 21:09
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WLM PI - For Importance for System (capped at Pl=6)

PRODPLEX, SYSK, Imp3 O HMZTQJTR Pert

6.0 ™1 T () HOTBATCH Per1
@ ONLINEHI Per1
@ ONLINELO Per1

. O SAPMD Pert
) STCMD Pert
) TSONCORM Per2
. TSOPRD Per2
m Good

45— — — ————— 4 -_t-—--—--——-—---k -k q+--——-—-—--- g ——_—

| SNBEQa G(GKS t

4.0 T{i [ ] & & . 3 & £ M ‘»T o B tWO report ClaSSGS. NOte
A how the Pl for a
E percentile goal is always
£ 30 between 0.5 and 6. And
§ is one of those distinct

25 steps representing one

of the 14 buckets.
0.0 —, T T T 1 i T
10~2&-zu.?a 009, 10128‘-?020 03:05 ?0‘98-2020 0604 13‘33-2025 090 102 8202 , 2:00 ?0*3’3-2020 15:00 13‘38.-?@9 1.0 70~25--2020 21.00
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EPS

Elapsed Time Trends

© Enterprise Performance Strategies Wwww.epstrategies.com 26



What was different 30 years ago? épé

The mainframe has changed dramatically in the 3@sgears!

First CMOS machine: 9672- R11: 696 SU/sec . Single Engine
Last bipolar machine: 9021- 711: 3,018 SU/sec = IREIgE
Smallestz15 TO02: 8562- A01: 5,022 SU/sec

Full speed z15: 8561- 701: 103,488 SU/sec

A few GBs of memory was a very large machine in the early 90s
Minimum z16 A02 memory is 64GB (z16 AO1 minimum = 512GB!)

IBM RAMAC Array DASD introduced in 1994

, , ; _ total DASD shipmeats areexpected to
L.a 9{{ da{KINJE€ G & inkeleltsWoddrda@@aRnd A Y MJC
. . then rise another 33% to 1200TB in
SSD was not in widespread use 1995

ComputerWorld Dec94

Al amo pai-@ndoi r
Both CPU and I/O are much, much faster tharR3¥ears ago change range |

Recommendations always need to be revisited as technology changes ComputerWorld Deco4
© Enterprise Performance Strategies Wwww.epstrategies.com 27



How have 30 years affected RT Goals? ,/{ps

New types of transactional work

DDF was much less prevalent to rexstent 20+ years ago ] ]
Webspherd LILJX AOI UAZ2Y { SNBSNJ gl ayQu I UGUKAyYy3d
Elapsed time of transactions can be much faster

Much faster CPUs, much faster I/O, larger memory to avQd I/
But data is also larger countacting some of that

Elapsed time in some cases may be more consistent (highayiPARS)

Of coursan some cases, transactions have become less consigi@nad hoc DDF work
from end users)

Applications are more complicated
Relatively few transactions are pure 3270 transactions
Larger payloads (XML) from some transactions
Clientside response time sometimes significant
Multiple MF transactions combined to single euser interaction
Potentially larger difference between transaction ET and-eser response



Fast transactions z E
. EPS

Transactions down to singtligit milliseconds are becoming common
Not everything, but certainly some things!
RT goals < Ifaspossible with z/OS 2 @8take advantage of this when needed!

| AAUG2NAOFIffeéeY gSQUS y2i0 dziaSR w¢ 3
generally not shorrunning transactions
But now: some customers have many batch jobs with elapsed time < 10 seconds

It may or may not make sense to have a RT goal for these sort of jobs
Likely a larger variety of elapsed times for a given CPU time due to I/O

LT @2dzQNBX 3I2Ay3I (02 dzaS we¢ F2NI ol §OK =

© Enterprise Performance Strategies Wwww.epstrategies.com 29



Elapsed Time Consistency Eps

Elapsed times can potentially be more consistent today
More/faster CPs = less CPU delay = less variation
Eliminated 1/O queues = less variation in I/O times

SCPs with homogenous transactions may have very consistent RTs
Homogenous = doing roughly the same work
Especially for higimportance/priority work

G2 SESKIF OSRE | LILX AOFUGA2ya Ylé |faz
al@0oS UKS ¢g2N)] AayQi Kz2Y23Sy2dzas o dz
vaC A& 55C ¢g2NJ OGKIFIGdQa ftAl1sSte G2
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WLM RT Goal - Average Response Time by Period

(Y-axis limited to 4 seconds)

PRODPLEX, ONLPRDHI, Per1
® Average RT|SYAT

Average RT|SYE1 G
® Average RT|SYAZ —b
) Average RT|SYB2
@ RT Goal Value|SYA1
0.16 RT Goal Value|SYE1

® RT Goal Value|SYA2
RT Goal Value|SYE2

g 0.14

S L Example of gpretty

£ consistentaverage

2 response time (at least

g " during the daytime).

g The goal seems high

g here, but | happen to
know that in this case

0.08 degrading to 140ms was

generally acceptable.

0.00 —

T 1 T I
09, 0g. 0g. 03,
70-2020 g 0 702029 g 0 70202 7, 05 702029
-00 00 :00

0935 : 09.3 : 09.3 : 09.3 09.3 09.3 : 03.3 : 093
20 0-29 0-2q, 0-2¢ 0-20 0-20, 0-20 0-29
00 20 12.4, 20 1344 20 14.9, 20 15:90 20 16:9 2017.0, 20 18:09 20 19,9,
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EPS

Percentiles or Averages?
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Percentiles vs. Averages :/EPES

Percentiles often recommended to avoid impact of outliers
Do you have outliers that you need to ignore?
Do you want to ignore the outliers?

Do you have lots of transactions (hundreds/sec or more)?

Are outliers really a problem in that scenario?
A few outliers are likely to be mitigated by the thousands of-natliers

1% of transactions at such rates can be a whole lot of transactions

Do you have strata of transactions?
Many very short transactions

Significant longer transactions
Percentile goals may effectively ignore those longer running transactions

Averages can let your goal be more sensitive to performance changes



WLM RT Goal - RTD% of Trans Met/Missed RT Goal with Number Trans

Percent met/missed goal and count
PRODPLEX, DDFP1, Per1, SYSA
® Meets Goal
Misses Goal

T - g
. l““' I ® > 400% of Goal

a0 | FULTETEETT T i @ Goal Percentile
160,000 @ Ended Count
@® Met Count

" 120,000 == 50% of Goal

80
140,000

T0

Note the top of the
e ANBSY o6aYSSi
60 / running right at the goal

| 100,00 percentage for this RT

50 goal. Either WLM is
managing this work
a0 exactly to goal or the

goal was set to match
. P existing performance.

40000 . dzi X 0KAA ¢2
o meeting goal if all the
yellow turned red.

Percent Transactions | Percertile Goal

(=)

=

[=]

[=)

= N
TransactionCount

10 20,000

0 I v I I I I 1 0

10. 10. ) 10 10, 10, 10
02.203, 00-0, 022029 . % 02-205, 06:0p 922029 g, o 92202 4, % 02295,
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WLM RT Goal - Average Response Time by Period

(Y-axis limited to 4 seconds)
PRODPLEX, DDFP1, Per1

0.016
0.014

w

L&)

=

(o]

o 0012

2 o

c

@

E

'_

@ 0.010 ; . O® — 94 bod

=

(o]

(o

w

Lk}

r

o, 0.008 IRTINBVERERW 1

o

2

I

0.006

0.004

0.002

0.000 4 . . |

1 r | T T
10., 10. 10, 10, 10, 10 10 10.,
02-205, 00:0p 02-202 03:0 02205, 06:05 02295, 09:0 92-202 , 200 92-202 , 500 02295, 18:0 92-202, 21:09
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® Average RT|SYSA
® Average RT|SYSE G :
@ RT Goal Valug|SYSA
@ RT Goal Value|SYSB

| SNBEQa GKS |
that SCP. If our objective
IS to protect the
transactions that were Iin
0KS eStt2g¢ o
possible that an average
RTmightbe better
0SOldzaS AU o
ignore those longer
running transactions.
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CICS Region Response Time Distribution

CICORA1, CICAORA1 RT <= 0.020
R b bk RT <= 0.040
RT ==0.060

® RT==0.080
a0 ® RT<=0.100
RT ==0.200
RT ==0.300

Bttt eeatih i s sttt s i LS

r ik H
ADLSe g Lk ® RT <= 0700
® RT <= 0.800
® RT <= 0.900
® RT <= 1.000
RT <= 2.000
® RT <= 3.000
. ® RT <= 4.000
® RT <= 5000
® RT <=10.000
® RT > 10.000

This CICS region shows

some stratification of )

0 NBalLl2yasS U0AYSAT
regular number of

transactions over 1

second to go with the

o 75-80% that are under

0.1 seconds.

100

T0

50

Percent of transactions

30

10

What would be a good
Percentile goal here?

11., 11 : 1. : 7 7 ) 11 : 11. : 11,
%4-2020 12:00 2099 12:39 "-2020 2:09 2029 13:39 2029 14:99 20z 4:39 2029 15:09 2029 15:39
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959% under 1s seems better,

© Enterprise Performance Strategies

90% under 0.6s perhaps splits
the difference and may be a
fine enoughanswer, butstill

allows that a substantial
portion of the transactions H 1 a
could degrade significantly. QNI
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