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Abstract (why you’'re here!) %PX

We don’t have I/O problems anymore because we all have fast solid-state
storage, right? Well... maybe not. In this webinar, Scott Chapman will discuss
the traditional /O measurements commonly surfaced in the RMF data,
discuss the “hidden” measurement that impacts the actual response time,
and finally look at the I/O measurements from other SMF records to get a
deeper understanding of why I/O may be impacting some workloads despite
an overall good I/0 response time measurement.
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EPS: We do z/OS performance... Zp;

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

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

e Consulting
° Performance war rooms: concentrated, highly productive group discussions and analysis

e Information

° We present around the world and participate in online forums
https://www.pivotor.com/content.html

www.epstrategies.com
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Like what you hear today?

e Free z/OS Performance Educational webinars!

° Let us know if you want to be on our mailing list for these webinars
° Email: contact@epstrategies.com

e |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 and show you the results
° See also: http://pivotor.com/cursoryReview.html

© Enterprise Performance Strategies, Inc. Peter MAMBLERRAKANCEISESOEBies.com
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z/OS Performance workshops available ZP}

During these workshops you will be analyzing your own data!
®

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

© Robert Rogers www.epstrategies.com



Basic
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RMF Device Activity

e RMF Device Activity report seems like a good place to start

z/0S V2R4

TOTAL SAMPLES = 900 IODF

STORAGE DEV  DEVICE NUMBER
GROUP NUM TYPE OF CYL
DB2PROD3 04001 33903 3339
DB2PROD3 04002 33903 3339
DB2PROD3 04003 33903 3339
DB2PROD3 04004 33903 3339
DB2PROD3 04005 33903 3339
DB2PROD3 04006 33903 3339
DBABIGLD 04029 33903 3339
DBABIGLD ©402A 33903 3339
DBABIGLD ©402B 33903 3339
DBABIGLD ©0402C 33903 3339
DBABIGLD ©402D 33903 3339
DBABIGLD ©402E 33903 3339
DBABIGLD ©402F 33903 3339
DBABIGLD 04030 33903 3339
DBABIGLD 04031 33903 3339
DBABIGLD 04032 33903 3339

© Enterprise Performance Strategies

DIRECT

SYSTEM ID SYSP

RPT VERSION V2R4 RMF

11 CR-DATE: 03

VOLUME PAV
SERIAL

DBACAO 1.0H
DBACA1 1.0H
DBACB2 1.0H
DBACCC 1.0H
DBACD8 1.0H
DBACE5 1.0H
DBADAA 1.0H
DBADAB 1.0H
DBAG2E 1.0H
DBAG4A 1.0H
DBAG77 1.0H
DBAH8E 1.0H
DBAHSA 1.0H
DBAJAO 1.0H
DBAJA2 1.0H
DBAJCC 1.0H

LCU

0024
0024
0024
0024
0024
0024
0024
0024
0024
0024
0024
0024
0024
0024
0024
0024

ACCESS

DATE ©3/14/2023

DEVICE

TIME 22.15.00

17/2022 CR-TIME: 15.02.
DEVICE AVG JAVG | AVG
ACTIVITYJRESP JIOSQ | CMR
RATE TIME TIME |DLY
0.271 |.118 }.000 | .000
0.049 3.76 ).000 | .000
0.001 ||.128 J.000 | .000
0.078 || .666 |.000 | .000
0.010 || .242 ).000 | .000
0.142 |.163 J.000 | .002
0.001 ||.128 }.000 | .000
15.504 }.201 |.000 | .001
0.001 ||.128 ).000 | .000
0.001 |.000 |.000 | .000
2.415 §.639 ).000 | .002
0.001 |.256 |.000 | .000
0.001 |.256 |.000 | .000
0.001 |.128 |.000 | .000
0.001 |.128 |.000 | .000
0.001 |.256 |.000 | .000

14
AVG
DB
DLY
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

www.epstrategies.com

ACTIVITY

INTERVAL 15.00.028

CYCLE 1.000 SECONDS

ACT: ACTIVATE

AVG

INT

DLY

.004
.003
.000
.002
.000
.008
.000
.004
.000
.000
.001
.000
.000
.000
.000
.000

AVG AVG AVG

PEND
TIME
.050
.064
.128
.053
.057
.053
.128
.055
.000
.000
.073
.128
.128
.000
.128
.128

DISC
TIME
.002
3.63
.000
.521
.114
.050
.000
.083
.000
.000
.311
.000
.000
.000
.000
.000

CONN
TIME
.066
.067
.000
.091
.071
.060
.000
.064
.128
.000
.255
.128
.128
.128
.000
.128

DEV
CONN

OO OO0 OODOOODOO®OO®

.00
.00
.00
.00
.00
.00
.00
.10
.00
.00
.06
.00
.00
.00
.00
.00

DEV
UTIL

OO0 OO0

.00
.02
.00
.00
.00
.00
.00
.23
.00
.00
.14
.00
.00
.00
.00
.00

DEV

o)
o m
- Wn

<

OO0 OO0

OO0 OO ODOOOOOO

PAGE 1
AVG %
NMBR  ANY
ALLOC ALLOC

6.0 100.0
6.0 100.0
8.0 100.0
11.0 100.0
7.0 100.0
11.0 100.0
4.0 100.0
5.7 100.0
0.0 100.0
1.0 100.0
1.0 100.0
2.0 100.0
1.0 100.0
0.0 100.0
0.0 100.0
1.0 100.0



Device activity: what can we learn? ZPX

How much and how

e Activity rate - how many 1/Os
. ) ) fast are the two
e Response time, broken down by the 4 historical components: iings people are
° 10SQ — I/0 Supervisor Queue (waiting on UCB, expect 0) usually looking for.
° PEND — Pending for (e.g.) channel, CU, LV, director

° CMR (command response) and DEVB (device busy) components of this

°© CONN — Connect time (data transfer time + protocol time)
° Can be impacted by I/O to other volumes sharing the channel

° DISC — Disconnect (generally waiting in the controller)

e Average Interrupt Delay
° Time between |/O operation complete and z/OS begins processing it

° Impacted by LPAR dispatchability (e.g. expect more on smaller, low-weight LPARSs)
° Notably not included in the response time total

10

© Enterprise Performance Strategies www.epstrategies.com



OTO"
DASDplex RT Components *WOTOR

Including I/O rate

ZKXXPLEX
1.2 24,000 ® 105Q

@ PEND

® DISC

. @ CONN
L 22,000 ® IORate

o . = Good 10 RT

A0 - - - - - - - 20,000

100s to 1000s of volumes per
interval make the RMF device
16,000 activity report very difficult to

use for understanding overall
14,0002 I/O activity and health.

Pivotor starts at the total 1I/0
activity across all the systems
10,000 and control units to give an
overview of the total I/O
activity and responsiveness.

18,000

12,000

Response Time (ms)
|/Os per secon

8,000

6,000

4,000

2,000

0.0 0

1 1 1 1 1
006205 0-06.20,5 1500 o 0.0, 0072026 0309

1
-05.
26 T?:oa 2026 ’5:50 26 2 1:0g 26 ﬂﬂ:oo

Tﬂ.os_ To.p
06:09 026 09:99
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Details that may be surprising ZPX

e RMF stores I/O response times in 128-microsecond increments

° 0.128ms when average response times are frequently under 0.5ms.
° Can impact accuracy of results for volumes with very few 1/Os

e Interrupt delay not included in the calculated response times
° To be fair, this time is not the “fault” of the I/O subsystem

° But from an application perspective, it is part of how long an 1/O takes
° But “hidden” in traditional I/O RT reporting

° For some LPARs it can be a significant portion of the overall time
° Can be impacted by LPAR weight, number of CPs, CPEENABLE setting (mostly prior to z/0S 3.1)

e |0SQ time should generally be very near zero today with SuperPAV
° Some 10SQ can still show up either due to peaking or due to replication things



_ _ SWOTOE®
Average Response Time versus Interrupt Delay Time

ZKXXPLEX, SYSJ -
1.2 ® Response Time

Interrupt Delay Time
w Good 10 RT
11

At times on this system
interrupt delay is
significant relative to the
response time from the
/O subsystem.

Response Time (ms)

In this case, the
interrupt delay time
corresponded to times
when the LPAR was
capped.

0.0 . i 5884 | B e T e e

10-gg. 10.gg. 1095, 10.g5. 10.pg. : 1095 10.g;._
6 202¢ 06:05 6 202 0.0, 52‘926 12:00 ~06. 2026 5:09 6. 202 18:09 2024 21:0 202¢ 00:9, 202¢ 03:,
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OTOR®
CEC Capping Actually Limited Percentage RWO O

vs. Percent Considered Capped

a
100 ° 04242, SYSJ ® Pct cap limited -

* @ Pct capped

90

a0

70

| Capping for that LPAR

60 F 3

50

Percentage of Interval

40 L 2

0 L ]

20

10

0

T T
10. 10, 10 10 10. 10. 10
-ﬂs-zﬂzs 96:00 05-.?926 39:50 ‘aﬁ.zﬂz -] T.?_-,JG -06‘2025 15. 0p ‘95-2925. 73_@5. -as-zﬂz's 2 T:0p ‘a?ﬂ?ﬂze ﬂﬂrpg ‘97-2926_ ﬂ.i‘_'ao
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B

Percentage of Interval

Opacity Titles Legend Grid Chart
1 v CEC Capping Actually Limited Percentage
1 v v Average Response Time versus Interrupt Delay Time
100 —= :
7 L
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R ‘
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> Response Time
Interrupt Delay Time

== Good IO RT

If the LPAR is capped, it
won’t be dispatched at
times and so won’t be
able to handle those I/0O
interrupts.

It takes CPU to process
the 1/0, and if you have
less CPU, that will impact
the 1/O processing.

That doesn’t show up in
the traditional I/O
response time but does
impact the application.

15



OTOL"
WLM DASD - I/0 SSCH Rate by Service Class Period Over Time -l

ZKXXPLEX, SYSJ “ of 2] ® Imp0(SYSSTC) SYSSTC_Perl -

22,000 @ Imp0{SYSTEM) SYSTEM_Per1
® Imp1 DE2CTLHI_Pert
® Imp1 IMSCTLHI_Per1

* ® Imp1 MQCTLHI_Per1

20,000 @ Imp1 SPASHI_Per1

® Imp1 STCMD_Peri

© Imp2 CICSHI_Per1

@ Imp2 DB2CTLLO_Per1

® Imp2 DDFHI_Per

AB000 — — — L Imp2 DDFOL_Peri

Imp2 IMSCTLLO_Per1

» Imp2 IMSHI_PerT

Imp2 MQCTLLO_Per1
@ Imp2 5PASLO_Per1
16,000 — — — o s B Imp2 TSO_P-~

;m@ EE' The SMF 72s let us see
mj

=im§§§§§ |/O rates and response
* < m3oort times by service class

® Imp3 IMSLC

__________ e S imaTso, period.

I @ Imp4 BATL(
® Imp4 BATM

= imédors Handy for a high-level
view of what is
responsible for doing

/0.

SSCH Rate

____________________ 1 R
i .fJ'N
200 18‘06- -. 5

\R 'H-’ ‘-‘ ""
109 10-gg

-2 6-29

026 18:9g Eef:go 00:gg
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OTOL"
WLM DASD - I/O Response Time by Service Class Period Over Time -l

ZKXXPLEX, SYSJ (1 of 2) —*

Imp0{SYSSTC) SYSSTC_Per1
ImpO{SYSTEM) SYSTEM_Per1
Imp1 DB2CTLHI_Per1

Imp1 IMSCTLHI_Per1

Imp1 MQCTLHI_Per1

Imp1 SPASHI_Pert

Imp1 STCMD_Peri
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Imp2 DB2CTLLO_Per1

Imp2 DDFHI_Peri

Imp2 DDFOL_Pert

Imp2 IMSCTLLO_Per1

Imp2 IMSHI_Per1

Imp2 MQCTLLO_Per1

- Imp2 SPASLO_Perl

Imp2 TSO_P--*

Imp3 BATHI

mpzearc Probably those extreme

Imp3 BATM .
lﬂg; b response times are for
Imp3 DDFB
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Imp3 IMSLC
Imp3 STCL HYH
impa so| ACt IVIty.
Imp4 BATL(

Imp4 BATM

Imp4 DDFB
Imp4 DDFB

80

70

0000000000

50

40

2000000000

I/O Response Time

30

W e .

10
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WLM DASD - I/O Response Time by Service Class Period Over Time -l
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Intermediate
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OTOL"
PCU - zHPF Read/Write I/O per Sec -l

ZKXXPLEX, HTC, 2107-900, 000000A027 —*
L

® zHPF Read |Q/sec

28,000 @ zHPF Write 10/sec

6000 — — — — —
24,000

22,000

w0 This is fairly typical: most
18,000 of the I/O being done is
;Df o read, not writes.
Sf o Also: you should be
L using zHPF! (Most are at
= 12,000 this point, but we still
oo sometimes come across
| somebody who has

ZHPF=NO in IECIOSxx)

8,000

6,000

4,000
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OTOR*
PCU - Average Read Miss Ratios (Total Reads) WO O

(All Storage Subsystems)

e
0.60 ZKXXPLEX O 2107-900 -
HTC 2107-900_00000C
m Good Read Miss Ratio
0.55 m Severe Read Miss Rati
0.50
1 g g g
And most of those reads
40 come from cache.
§ 0.35 These cache details are
@ in the 74.5 which
= 0.30 5 o
= records information
¢ from the DASD
subsystem itself.
T | ————
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zHyperlink Read Summary
For Each System

SYSJ

www.epstrategies.com

SWOTOR"

® Sync Read Successful
Sync Read Failures
® Sync Read/Hits Mot Attempted

This system is doing
millions of 1/Os per hour
that could be eligible for
zHyperlink, which may
take only 0.012-
0.016ms.

Compared to the 0.1-
0.2ms response times
we saw earlier, that
sounds amazing: at least
10x faster!

zHyperlink details
available in multiple
places, here we're
looking at SMF 42.6
records.

22



What is zHyperLink? ZPX

e zHyperLink introduced back in 2017 to improve response time for I/O
satisfied out of the DS8K cache

° Targets ~20 microsecond (0.02 milliseconds) response time

° Processor “spins” waiting for response, much like CF sync request

° Requires zHyperLink adapter cards

° Various technical requirements, initially not write, only recently for >4K 1/Os

e Potential benefits:
o Even faster 1/0O
° CPU optimization because don’t have to redispatch after I/0

e Potential cost:
° CPU overhead due to “spinning” waiting for the I/O to complete

e \We're starting to see more customers experiment with zHL
° Long time coming for multiple reasons including hardware lifecycle timelines

© Enterprise Performance Strategies www.epstrategies.com 23



So... should you zHyperLink? Zp}

e Maybe... do you have a I/O problems?
° If you think so, can you articulate the business cost of that problem?
° If you don’t or can’t: why do you want to complicate your life?

e Can you solve your problems with memory?
° Memory access on the order of 15-100x faster than zHL
° You may have memory on your LPARs/CEC that you’re not using

° You can put more memory on a CEC than on a DS8K MfﬂanS?5 iz gj-iBTB
Xz |
°© 512GB = Max DS8A10 cache = Min z17 ME1 orderable memory

e If you can’t... are your problematic I/Os zHL eligible?
° Must be 4K prior to latest DS8K (gen 10)
° Various details around replication

e Uniquely addressable with zHL: Db2 log write bottlenecks

© Enterprise Performance Strategies www.epstrategies.com 24
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I/O Measurement Difficulties Zpk

e 15-minute averages can be misleading
° Average response time of 0.2ms clearly doesn’t mean all I/O took 0.2ms
° How bad could it really be?

e|/0 by Service Class is helpful but is still a rather coarse measurement of
what work is driving the |/O

o Would be nice to see I/O at a more detailed level

e Even for I/O coming from production Service Classes, do we care about all
the I/Os equally?

° Probably not: the application isn’t necessarily waiting on every 1/0
° Async read-ahead and async writes are common

For at least the first two, the SMF 42s can provide significant detail

© Enterprise Performance Strategies www.epstrategies.com 26



Dataset High I/0O Response Time Observations

SWOTOR"

ZKXKPLEX

Freeze: LT/ Filter: | 5YSPleX - > | [value Apply ear Al 3035 Initial rows -
DS 5C int int Max Avg Total I/O Read Write

sysplex Usage Name name end date end time RT ms RT ms RT Count MiB MiB

3035 159147.9 11889.9 368573803.4| 12637554 43233... | 100878

ZKXXPLEX |OTHER-L... SYS3.552A.DSSP.REMOTE.ACT.V11.DATA SYSSTC  ||2026-10-06 |11:23:32 1,092.352 1.147| 127,756.301111,383... | 198.254 60:*

ZKXXPLEX |OTHER-L... SYS3.552A.DSSP.REMOTE.ACT.V11.DATA SYSSTC || 2026-10-06 |13:15:42 1,046.656 0.702| 15,491.736(22,068.000| 39.242| 11¢

ZKXXPLEX |OTHER-L... SYS3.552A.DSSP.REMOTE.ACT.V11.DATA SYSSTC || 2026-10-06 |11:15:00 1,040.896 0.892| 73,242.120/82,110.000| 166.688  50¢

ZKXXPLEX |OTHER-L... SYS3.552A.DSSP.REMOTE.ACT.V11.DATA SYSSTC  ||2026-10-06 |18:12:09 1,033.344 0.431| 83,488.579|19 The SME 42.6 d

ZKXXPLEX |OTHER-L... SYS3.552A.DSSP.REMOTE.ACT.V11.DATA SYSSTC || 2026-10-07 |07:17:27 1,033.344 0.325| 62,307.375|19 € -0 records

ZKXXPLEX |OTHER-L... SYS3.552A.DSSP.REMOTE.ACT.V11.DATA SYSSTC || 2026-10-06 |20:31:45 1,026.944 0.416| 47,629.920|11. include maximum

ZKXXPLEX |OTHER-L... SYS3.SS2A.DSSP.REMOTE.ACT.V11.DATA SYSSTC || 2026-10-06 |19:25:58 1,026.048 0.852| 164,533.980 19 F@SPONSE times which can

ZKXXPLEX |OTHER-L... SYS3.552A.DSSP.REMOTE.ACT.V11.DATA SYSSTC || 2026-10-06 |21:07:46 1,025.280 0.468| 90,610.416/19 ha interesting

ZKXXPLEX |OTHER-L... SYS3.552A.DSSP.REMOTE.ACT.V11.DATA SYSSTC || 2026-10-06 |14:38:59 1,022.336 0.674| 130,148.052 |19

ZKXXPLEX |OTHER-L... SYS3.552A.DSSP.REMOTE.ACT.V11.DATA SYSSTC || 2026-10-06 |13:15:00 1,021.440 0.713| 122,249.554/17 That average RT of

ZKXXPLEX |OTHER-L... SYS3.552A.DSSP.REMOTE.ACT.V11.DATA SYsSsTC || 2026-10-06 |15:50:58 1,014.784 0.664| 115,384.608|17 oo ob o o e mac fe

ZKXXPLEX |OTHER-L... SYS3.552A.DSSP.REMOTE.ACT.V11.DATA SYSSTC || 2026-10-07 |08:52:06 1,014.656 0.354| 68,674.938|19 | )

ZKXXPLEX |OTHER-L...|SYS3.5S2A.DSSP.REMOTE.ACT.V11.DATA SYSSTC  ||2026-10-06 |20:30:00 1,007.616 0.525| 41,311.200 78 immaterial Compared to

ZKXXPLEX |OTHER-L... SYS3.552A.DSSP.REMOTE.ACT.V11.DATA SYSSTC || 2026-10-07 |01:45:00 1,006.976 0.546| 101,616.060 18 the I/Os that take 1

ZKXXPLEX |OTHER-L... SYS3.SS2A.DSSP.REMOTE.ACT.V11.DATA SYSSTC  ||2026-10-07 |07:36:15 1,004.544 0.251| 48,360.170/19 gacond to complete'

ZKXXPLEX |OTHER-L... SYS3.552A.DSSP.REMOTE.ACT.V11.DATA SYSSTC || 2026-10-07 |06:39:22 1,004.160 0.410| 78,692.530(19

ZKXXPLEX |OTHER-L... SYS3.552A.DSSP.REMOTE.ACT.V11.DATA SYSSTC || 2026-10-06 |16:54:24 1,003.904 0.354| 68,615.112|19

ZKXXPLEX |CATALOG |SYS1.VOLCAT.VGENERAL SYSTEM ||2026-10-06 |21:00:00 1,003.648| 11.268 1,036.656

ZKXXPLEX |OTHER-L... SYS3.552A.DSSP.REMOTE.ACT.V11.DATA SYSSTC || 2026-10-06 |15:45:00 1,003.264 0.734| 14,315.202|19

ZKXXPLEX |CATALOG |SYS1.VOLCAT.VGENERAL.CATINDEX SYSTEM || 2026-10-07 |05:45:00 1,002.624 0.316 1,768.020| 5

ZKXXPLEX |OTHER-L... SYS3.552A.DSSP.REMOTE.ACT.V11.DATA SYSSTC || 2026-10-07 |01:45:34 1,001.216 0.979 7,493.266| 7,654.000| 13.512| 41

ZKXXPLEX |OTHER-P...| SYS3.TECH.ISPPLIB TSO 2026-10-06 |15:15:00 984.192| 127.869 1,918.035 15.000| 0.125 (

ZKXXPLEX |TEMP-PS |SYS26279.T223540.RA000.NFO50610.DLYSORT.... | BATMD 2026-10-07 |03:39:41 559.872| 559.951 559.951 1.000| 0.000 (
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OTOR"
I/O Interrupt Delay Maximums (UTC Time) WD O

For maximums > 1ms

=
1,100 SYSJ @ Interrupt Delay (ms) —->
1,000 . £ . s : 1 S - ¥
B = — = — e e e
B0 - — = — = — e .
- /O interrupt delays
§ o sometime extend to
2 more than a second too,
- T even when the system
2 wasn’t capped.
= B0 — — — — —
= (These come from the
o 42.5 records)
- — —— —— - ——————— —— — — e

20, 202, 202, 20 202,
26-19_08 12:0p 6-19 6-10.9 15:0 23-19_96 . 6-10.9, .

. . 7 0g.
15; 00:94 00:99 “00:05 “00:gg “00: 0 0s: 00:gg
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OTOR"
I/O Interrupt Delay Maximums (UTC Time) WD Ok

For maximums > 1ms

sYsJ =
@ Interrupt Delay (ms)

220 i
.

It seems like there may
be something to learn
from these interrupt
delay patterns: probably
represents bursts of
activity.

Mayx Interrupt Delay (ms)

But may be worth
looking at if you're
chasing a transient
performance problem.
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NOTOe®
System |/O Interrupt Delay Distribution <\ O

sYsJ
P @ 0.001-0.010ms
100 R T T 1| ® 0.010-0.100ms
0.100-1.000ms
@ 1-10ms
%0 © 10-100ms
® 100+ms
a0
70 Even better the 42.5
provides us with a
60 distribution of the

interrupt delays.

50

I’d consider all that
yellow to be “significant”
relative to our expected
I/O response times.

Percent of [/Os

40

30

20

10

0
‘."D..os
~202¢
06:0g

fﬂ..gs_

T0.gg. 10.g5. -0g. 10-gg_ 10.95, 0.9,
09:9q 2026 12:09 2026 15:09 2026 18:9g 2026 21 0p 2026 00:gg 2026 ﬂ&:m
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SWOTOR"

Top Datasets by Cache Read Hits

ZKXXPLEX G &
Freeze: & " Filter: sysplex Y= I~ |[value m Clear Al 20(] Initial rows
DS M ~ M Allocated Read Read-Allocated M Cache Read 4

sysplex Usage Name Read Ops Cache Read Hits MiB MiB Ratio Write Ops Hit Pct Hit RT secs R
200 477 209 753626 40883909 46100 8 18493 47758
ZKXXPLEX |DB2-OB] |VS62.DSNDBD.DBZCPA.IX20460A.J0001.A001 68.60 0.99 2,361 8,128,659 3,442.5 0.00 98.8 208.8|*
ZKXXPLEX |DB2-OB] |VS66.DSNDBD.DBZAAD.TS17613.10001.A001 62.41 15.05 511 6,599,041 12,922.4 0.00 99.0 3,804.8
ZKXXPLEX |DB2-OB] |V550.DSNDBD.DBZABW02.TS506435.J0001.A... 36.32 1.42 876 4,276,064 4,880.0 0.00 87.9 614.0
ZKXXPLEX |DB2-OB] |V562.DSNDBD.DBZCPA.IX20460A.J0001.A002 27.47 0.42 993 | 3,313,556 3,337.0 0.00 99.6 77.0
ZKXXPLEX |DB2-OB] |V575.DSNDBD.DBZAAD.TS17613.10001.A001 22.54 10.59 511|1,921,258 3,762.2 0.00 99.4 2,353.7
ZKXXPLEX |DB2-OB] |V549.DSNDBD.DBZAEG.TS507292.J0001.A001 22.26 21.85 4,721| 152,764 32.4 0.00 Z2.a 222G
ZKXXPLEX |DB2-OB] |VS50.DSNDBD.DBZAM4.TS06874.J0001.A001 19.13 18.52 4,722| 586,103 124.1 0.00 The SMF 426 data a|SO
ZKXXPLEX |DB2-OB] |V549.DSNDBD.DBZAEG.TS07292.J0001.A002 18.88 18.57 3,774| 145,002 38.4 0.00 2

can help us find datasets
ZKXXPLEX |DB2-OB] |V550.DSNDBD.DBZAEG.TS07288.10001.A001 10.19 9.79 4,829 322,908 66.9 0.00 h b d
ZKXXPLEX |DB2-OB] |VS50.DSNDBD.DBZAEG.TS07292.J0001.A001 10.14 9.75 4,722 88,369 18.7 0.00 that appear to be read-
ZKXXPLEX |DB2-OB] |V550.DSNDBD.DBZAEG.TS07288.10001.A002 7.87 7.69 3,280 | 249,257 76.0 0.00 only’ get read a |0t, and
ZKXXPLEX |DB2-OB] |VS550.DSNDBD.DBZAEG.TS507292.10001.A002 7.12 6.88 3,393 73,496 21.7 0.00 .

are relatively small so
ZKXXPLEX |DB2-OB] |VS67.DSNDBD.DBZAIR.IRFSAUD1.10001.A002 6.69 1.06 4,722| 706,411 149.6 0.00 .
ZKXXPLEX |DB2-OB] |VS67.DSNDBD.DBZAIR.IRFSAUD1.10001.A003 6.68 1.05 4,722| 706,722 149.7 0.00 maybe COUId be held N
ZKXXPLEX |DB2-OB] |VS67.DSNDBD.DBZAIR.IRFSAUD1.10001.A001 6.60 1.06 4,722 655,733 138.9 0.00 memory_
ZKXXPLEX |DB2-OB] |VS562.DSNDBD.DBZMEW.TS20158.10001.A001 5.71 0.34 481| 672,017 1,395.7 0.00
ZKXXPLEX |DB2-OB] |VS50.DSNDBD.DBZATI.TS08957.J0001.A004 4.49 4.09 4,175| 314,552 75.3 0.00 The tOp 5 in thIS case are
ZKXXPLEX |DB2-OB] |VS50.DSNDBD.DBZABK.TS01451.10001.A001 3.98 3.15 353 92,967 263.7 0.00 215 ” |/O b t |
ZKXXPLEX |DB2-OB] |V550.DSNDBD.DBZATL.TS08957.10001.A003 3.93 3.50 4,722 301,042 63.7 0.00 miflion s buton y
ZKXXPLEX |DB2-OB] |VS50.DSNDBD.DBZAM4.TS06874.10001.A002 3.67 3.60 570 77,944 136.8 0.04 a ||tt|e over 5 GB Of data,
ZKXXPLEX |DB2-OB] |VS50.DSNDBD.DBZMBP.TS20684.10001.A009 3.31 3.06 4,829 196,071 40.6 2.47
ZKXXPLEX |DB2-OB] |VS50.DSNDBD.DBZAET.TS07315.10001.A001 3.24 2.46 3,774| 255,218 67.6 0.00 Why not Cache this data
ZKXXPLEX |DB2-OBJ] |VS550.DSNDBD.DBZAHT.TS02809.10001.A009 3.18 2.53 4,134 96,868 23.4 0.00 . .

and avoid doing those
ZK"XYDI FY NR?-0R1 VSEN NENNDRND NRZATT TSNRAGET 1NNt AnnNe 315 7?79 a4 797 773 NGR 47 2 n nn

|/Os??

© Enterprise Performance Strategies www.epstrategies.com 31



If you want to go even further... %pk

e|/0 related information is all over in the SMF records
° Type 14/15 — “Old” DD-related 1/O
° Type 30 — Summary I/O at job/step
° Type 42 — Volume and dataset level I/O
° Type 64 — VSAM Status
° Type 72 —1/0 by service class/report class
° Type 74 — Volume level |/O details
° Type 75 —1/0 by page dataset
° Type 100-102 — Various Db2 details, including Db2 1/0 (depending on config)
° Type 110 — CICS details, including CICS I/O
° Others — Sort, Vendor-specific DASD measurements, etc.
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We have more I/O presentations...

EPS

> C 23 https://www.pivotor.com/content.html ¥ A = ] & .

L Enterprise Performance Strategies Inc.
EPS ey Creators of Pivotor® Home Pivotor =~ Workshops  Consulting Webinars  Tools & Resources ~  About -

EPS Papers and Presentations

Peter and Scott present on and write about many mainframe performance oriented topics. Sorgs — — g . T h e n S C ro | I
Click on a title to see the abstract for the presenta .

Click on the "Download" button to access the presentation SW Itc h to d OW n to I O

BONUS - Click here to watch Peter Enrice’s "Not a Legacy but a Legend” interview with Plang to p i C Vi eW

vear "iw

Performance Pointers
Nancy DiFilippo - What | learned about VSAM RLS SMF Measurements

g
g

Peter Enrico and Scott Chapman - z/0S Performance Topics: The Ones That Divide Us

Shetp|  Scott Chapman - 2/0S /0 Performance: Do You Have a Problem?

Shitp| Scott Chapman and Larry Strickland - Optimizing Performance at the Speed of Light: Why 1/0 Avoidance is Even More
Important Today

Hrl Scott Chapman - SHARE - 1/0, I/0 It's Home to Memory We (Should) Go

Sheil| Scott Chapman - Key Reports to Evaluate Usage of Parallel Access Volumes

(i

Peter Enrico - Exploring z/0S SMF 14/15 Records for Tape and DASD File Activity

g
g
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Wrap-up

© Enterprise Performance Strategies

www.epstrategies.com

EPS

34



Summary ZPX

e|/0 rates and response times are the base everybody looks for

e But response time averages can hide significant outliers

e And response time doesn’t traditionally include interrupt delay time
° But that can be quite significant relative to the I/0 time
° So I/0 may be even more expensive than you think for that reason too

e SMF 42s can provide significant details important to finding what specific
workloads / datasets may have opportunities for improvement

eThe only good 1/0 is still no I/O

° Look to see what high read-I/O datasets you might be able to pin in memory
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