| IBM Advanced Technical Support

A Beginner’'s Guide to Measuring and
Understanding z/VM Guest Performance

Jon vonWolfersdorf
wolff@us.ibm.com

4/25/2008 © 2006 IBM Corporation



IBM Advanced Technical Support

Trademarks

The following are trademarks of the International Business Machines Corporation in the United States and/or other countries. For a complete list of IBM
Trademarks, see www.ibm.com/legal/copytrade.shtml: CICS*, DB2*, DB2 Universal Database, e-business logo, IBM, IBM Logo*, IMS, Intelligent
Miner*, Lotus*, MQSeries*, Multiprise*, MVS, Net.Commerce, NetView*, On demand business logo, OS/390, Parallel Sysplex*, PassPort Advantage®,
PR/SM, Tivoli*, Websphere, z/OS*, zSeries*, z/VM*, zSeries Entry License Charge.

The following are trademarks or registered trademarks of other companies

Lotus, Notes, and Domino are trademarks or registered trademarks of Lotus Development Corporation

Java and all Java-related trademarks and logos are trademarks of Sun Microsystems, Inc., in the United States and other countries

LINUX is a registered trademark of Linux Torvalds

UNIX is a registered trademark of The Open Group in the United States and other countries.

Microsoft, Windows and Windows NT are registered trademarks of Microsoft Corporation.

SET and Secure Electronic Transaction are trademarks owned by SET Secure Electronic Transaction LLC.

Intel is a registered trademark of Intel Corporation

* All other products may be trademarks or registered trademarks of their respective companies.

NOTES:

Performance is in Internal Throughput Rate (ITR) ratio based on measurements and projections using standard IBM benchmarks in a controlled
environment. The actual throughput that any user will experience will vary depending upon considerations such as the amount of multiprogramming in

the user's job stream, the I/O configuration, the storage configuration, and the workloacf processed. Therefore, no assurance can be given that an
individual user will achieve throughput improvements equivalent to the performance ratios stated here.
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Performance Problem Analysis Methodology

Performance problems result from high usage and/or contention for
key system resources

CPU
Memory
1/0

Begin measuring system performance characteristics before
problems occur

Use Performance Toolkit for VM or other monitoring tools
Understand performance characteristics of well running system

When a problem occurs:
Identify the resource in contention
Reduce or eliminate the contention

Reduce the demand for the resource
Increase the resource capacity
Reallocate the usage of the existing resource
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Performance Toolkit for VM
O Reports

Linux

H &%
Pe

neral System Data

Monitor
Data

-

1 PERFSVM

MONWRITE Virtual
T Machine
—
Monitor 1

Shared “MONITOR
Segment System
Service

|
z/NVM Control Program (CP)
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z/NNM Internals - Definitions

Virtual Machine Definition Block (VMDBK)
One per virtual processor defined to a virtual machine

CP representation of a virtual machine

Scheduler lists
Dormant list
Eligible list
Dispatch list
Start Interpretive Execution (SIE)
Method z/VM uses to dispatch a virtual processor on a real processor

Working Set Size (WSS)
Scheduler estimate of memory pages needed to run a virtual machine
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Resources That
Affect Performance

=== Processor
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Physical Processors

z/VM5.3 supports up to 32 physical processors

Physical processors may be dedicated to virtual machines
Not commonly done
A dedicated processor not available to run other virtual machines

z/VM dispatches virtual processors on physical processor
using the Start Interpretive Execution (SIE) instruction

Intercept occurs based upon criteria specified by CP

SET SRM DSPSLICE — amount of time a virtual CPU can use a
physical CPU before being interrupted
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Physical Processors...

Utilization of physical processors is controlled by:
Number of VMDBKSs in the dispatch list

Dispatch list is controlled by:
SET DSPBUF command
Other SRM commands such as STORBUF & LDUBUF

Utilization reported by:

CP INDICATE LOAD command — reports utilization based upon a 4
minute smoothed average

Performance Toolkit for VM and CP Monitor also report utilization
without the smoothed average
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Physical Processors...

Utilization is divided into:
Time where CP is running on real processor (%CP)

Performing tasks not charged to a specific user (%SYS)
Scheduling, and other housekeeping
Performing tasks on behalf of virtual processors (%CP - %SYS)
Instruction simulation, etc.
Time where a virtual processor is running on a real processor (Y%oEMU)

Actual user instructions
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Virtual Processors
Virtual machines may be defined with up to 64 virtual processors
Recommend not defining more virtual processors than physical

Virtual processors may be dedicated or shared
Recommend not mixing shared and dedicated processors
Dedicated processors are rarely necessary

SHARE setting represents portion of system resources virtual
processors should receive

Absolute or Relative
Target minimum and maximum values
Maximum values can be either hard or soft limits

SHARE value divided between virtual processors
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Monitoring CPU - Examples

FCH100 CPU Toea SER 10431

CFPU Load

PROC HCPU #CP #%EMU  %LT %SYS HSP USIC %LOGLD

Foo 100 B 106 0] ] ] 10 100

Fo1l 100 B 106 0] 3] ] ] 100
A

Total SSEHARSCH Fage rate

Yirtual /0 rate STORE paging

Total rell. SHARE ab= SHARE

Interval 13:47:19 - 13:45:19

L=
0=
B

1. CPU load and trans.

MY 4R 40

Status ar
ded. User
Master

Alternate

VWector Facility
BWTOT ¥WEMU  REST
not installed
not in=stalled

214 =
19/ =

Priw. in=truct.
Diagno=sese instr.

Both CPUs at 100%

CP utilization is 0%

Virtual machine utilization at
100% - next find which virtual
machine is using the CPU.
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Monitoring CPU - Examples

21. User resource usage

FCH112 CFU 7oea  SER 10431 Inmterwval 14:08:19 - 14:@9:19 NN AR 40
Hooooo CPUJ Load ----- & ®oooooo Virtual I0Dfs ------ }
<-Seconds=s-> T

d=erid TCPU  SCPU Ratio Total DASD Awoid Diag9d UR Fgrf=s User Status
»Sys=tem< d.538 §.531 1.0 .0 .o .o .0 .0 ol === === s5s
WOTLIHUA RN 50,79 59,76 1.d .1 .1 . .o . .0 ESA.CLO,DIS
WOJLIMEZ s 59.72 B9.64 1.0 .o .o .o .o .o .0 ESA,CLB,.DIS
NIRRT LO1G I RERS 3.6 .o .o .o . .o .0 ESA,---,.0D0OR
FERFS%M L0as EREE 1.3 .1 -1 .o .o .o .0 ESA,---,0D0OR
DISKACHT 3] 0] 0] . 0] 0] ] 3] 0] o ESA,---,D0OR
EREF ] 0] 0] 0] 0] o ] 0] o ESA,---,DOR
FTFPSERYE L oo oo BCRERC .o .o .o .o .o .0 HC, ---,DOR
MAINT L oo oo CRERC .o .o .o . .o .0 ESA,---,.0D0OR
OFPERATOR 3] 0] 0] 0] 0] ] 3] 0] o ESA,---,.0D0R
OFPERSYMP 3] 0] 0] 0] 0] ] 3] 0] o ESA,---,D0OR
TCRIP oo ool oo .1 .o . .1 . .0 ESA.CLO,DIS
VIMSERWR 3] 0] 0] 0] 0] ] 3] 0] o ESA,---,.D0R
VMMSERMS 3] 0] 0] 0] 0] ] 3] 0] o HKC, ---,D0OR
VMMSERMU 3] 0] 0] 0] 0] ] 3] 0] o HKC, ---,D0OR

100).

From this report we can see that the Linux guests were using all of the
CPU —the z/VM scheduler distributed processor resource fairly evenly
across the virtual machines that needed it (each has SHARE Relative
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3B. Proc. load & config

Monitoring CPU - Examples (PROCSUM)
FCHZ23249 CPU Toen SER 10431 Inmterwal 13:30:19 - 14:25:19 SR 40
Hoooooos EHEUl ======ss » »5pin Lock Actiwity --------- b

<--Ratioc--> 2, ===== ¥ #--- Scheduler ---> <«--5IEfsec-->
Interwval Fct Cap- 0On- >ge Fzt Lock= Average Fzt In- Inter-
Ernd Time BL=y ture line »ec  Spin f=ec u=ssec  Spin =truct cept
»rMEan s 99.9 .39979 z.@ *HZ2 .@GO@ . d.145 .@0O@ 4243 21.4
14:04:19 g99.9 . 9979 2.0 469 0040 Q .. Q 422.6 28.5
14:05:19 99.9 9976 2.8 ... ] ] ] 423.5 21.13
14:06:19 99.9 9951 2.0 ] . ] 423.1 28.7
14:07:19 g99.9 9951 2.0 Q . Q 422.0 19.9
14:05:19 g99.9 9981 2.8 ... [ [ [ 4227 28.58
14:m9:19 99.9 L997H 2.0 @26 .Q0@ ] ] 422.0 28,2
14:10:19 g99.9 L9981 2.0 482 .0040 Q .. Q 427 .8 24.5
14:11:19 g99.9 .9951 2.0 211 .060 [ 3.063 .Q00 424. 6 21.49

T/V ratio shows low CP overhead (0%), further evidence of this is the ratio of
SIE intercepts/second to SIE Instructions/second. Intercepts less than half
the number of SIE Instructions is consistent with low CP overhead.
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Monitoring CPU - Examples 1. CPU load and trans.
FCH100 CPU 7oeOD SER 10431 Interwal 15:14:19 - 1h:1h:19 P AR 40
CPU Load Vector Facility Status or
FROC HCPU  WCP HEMU BWT ®SYS  WSP WSIC ¥LOGLD WWTOT ¥YEMU REST  ded. User
PEO 4 2 2 96 1 [ 99 4 not insztalled Mazter
PO1 3 2 1 97 1 D 99 3 not installed Alternate
Total SSCH/RSCH 205/ = Fage rate 0i s Friv. instruct.(1035/=
Virtual I/0 rate 2097 = HSTORE paging 0i s Diagnose instr. =
Total rel. SHARE 200 Tot. ab= SHARE 0%

This example shows low CPU utilization, but fairly high 1/O activity (virtual
I/O rate is 205 per second). This results in a high number of privileged
instructions per second and potential higher CP overhead (T/V ratio).
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Monitoring CPU - Examples 21. User resource usage

FCH112 CPU Toeno SER 10431 Interwval 15:19:19 - 16:20:19 ZhMV AR 40
H oo CFU Load ----- H Eoooooo Yirtual IO ------ >
< -Secand=s- > To 4
Uzerid FAM ] TCRU WOPU Ratio Total DASD Awoid Diagad UR FPgif= U=zer Statu=s
*Sy=tem =1 e . u - 1 1.4 . -1 . a . a e
< LIOJL IMHLUK 4.43 2.665 1,356 1.4 20 . A .o .o .0 ESA.CLO.DIS
LIOJL IHTTZ P e 2 . T . .2 . A .o .o .0 ESA.CLO.DIS
VIR T .03 @19 - DE5 3.4 . . - A | | .0 ESA,---,.DOR
FMAIMNT B2 @11 - 0E3 3.7 . B . - QB | | .0 ESA,---,.DOR
FERFS%T B2 -@1n -DEg 1.3 .2 .2 - . a . a .0 ESA,---,DOR
TCRIF @2 @13 -QaT 1.4 1.5 . a . 1.5 . a .0 ESA.CLO.DIS
DISKACHT 0] 0] 0] - [ [ 0] [ [ 0 ESA,.---,.DOR
EREF 0] 0] 0] . [ [ 0] [ [ 0 ESA,---,DOR
FTPSERYE R RE B ERERE - BEn . . - QB | | LB HWC, ---,.D0OR
OFERATOR 0] 0] 0] [ [ 0] [ [ o ESA,---,DOR
OFPERSYTMP ] ] 0] [ [ ] [ [ 0 ESA,.---,.DOR
YMSERYR 0] 0] 0] [ [ 0] [ [ 0 ESA,.---,.DOR
YIMSERY'S 0] 0] 0] [ [ 0] [ [ 0o HC, ---,.DOR
“YMSERYU 0] 0] 0] [ [ 0] [ [ 0o HC, ---,.DOR

The virtual machine doing most of the I/O (WOJLINUX) shows high CP overhead
(T/V ratio — 2.655/ 1.386 = 1.92 92% overhead). Lots of instruction simulation!
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3B. Proc. load & config

Monitoring CPU - Examples (PROCSUM)
FCHZ349 CPU 7o  SER 10431 Interwval 13:30:19 - 16:27:19 AR 40
fooooooc ERl ===s==== » #¥5pin Lock Actiwvity --------- *

“--Ratio--* £, ==ooc » 4--- Scheduler ---» <--S5IE/fsec--7
Interval Cap- 0On- *ge Fct Locks Average Fct In- Inter-
End Time ture line »ec  Spin {=zec uzec Spin =truct cept
FrMeans» L9924 2.0 *56  .0O0 1.4 2.324 @00 F3p.5 373.9
15:16:19 42 2.0 636 .001 9.6 1.4895% .66l 1525 1512
15:17:19 T232 2.0 459 .001 T.4 1.599 .@61 1042 1032
15:18:19 428 2.0 413 .001 7.0 1.604 @61 9Q¥7.7 96BT.6
15:19:19 G992 2.0 HE3 .001 7.1 1.4952 .@61 955.3 941.8
15:20:19 Tr23 2.0 BR1  .0o1 10.0 1.695 .@61 16870 1551
15:21:19 L T4 2.0 AT2 B0l 12.5 1.701  .@61 2170 2152
15:22:19 L1 2.0 332 (B0l 6.4 1.573 .@61 1334 1323

\/

T/V ratio confirmed to be high. SIE Intercept/s to SIE Instruct/s ratio is high
also, which is consistent with high 1/0 instead of high CPU.
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Resources That
Affect Performance

=¥ Memory

4/25/2008 © 2006 IBM Corporation



IBM Advanced Technical Support

Central Storage

z/VM 5.3 supports up to 256GB of real memory as central
storage for:

Virtual machine page frames

z/NM nucleus

Control blocks and other CP storage requirements
z/NNM virtual disk blocks

Minidisk Cache

Prior to z/VM 5.2:

Page frames used for I/O buffers and other similar uses were required
to reside below 2GB

Movement of page frames from above 2GB to below 2GB is
recorded in monitor records

21 4/25/2008 © 2006 IBM Corporation
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Expanded Storage

Used for:
High speed paging
Minidisk cache
Virtual disks

Page frames must be moved from expanded to central storage before
addressing the contents

May be dedicated to a virtual machine
Linux can use expanded storage as a swap device
Dedicated XSTORE not available for use by CP

Even with large amounts of central storage, it’s best to define
some expanded storage

Crealt)es paging hierarchy — page to xstore first, then migrate old pages to

Good starting point is to define expanded storage equal to about 25% of
central storage size (1GB-4GB)

22 4/25/2008 © 2006 IBM Corporation
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Virtual Machine Storage

Defined on USER statement in USER DIRECT file (default &
maximum)

z/Architecture virtual machines may have greater than 2 GB storage

Virtual machine storage can be “locked” or “reserved”
CP LOCK USERID username firstpagenum lastpagenum

Least flexible method to prevent paging

Requires knowledge of what specific pages should stay in central
storage

CP SET RESERVED userid nnn

Best choice to reduce paging for a virtual machine

Specify number of pages to maintain in central storage for virtual
machine, but not the exact pages

CP will allow nnn pages to remain resident for the specified virtual
machine at all times

For Linux guests, keep virtual machine size as small as possible
to help reduce allocation of I/O buffer and file system cache

23 4/25/2008 © 2006 IBM Corporation
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Storage Planning

Amount of central storage allocated does not need to be equal to
sum of all logged on virtual machine sizes

Central storage size is a function of virtual machine working set sizes,
and page turn over rate

Hard to estimate for a completely new system

Amount of DASD paging space allocated needs to be greater
than the sum of all logged on virtual machine sizes

DASD paging area utilization should not exceed 50%
Higher utilizations reduce z/VM paging efficiency

24 4/25/2008 © 2006 IBM Corporation
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Storage Planning...

Monitor effectiveness of minidisk cache:

If little benefit and storage is constrained, set maximum cap for MDC or
turn off minidisk cache so that pages can be used for virtual machine

paging
CP SET MDCACHE STORAGE 0OM 128M — set cap for central storage

CP SET MDCACHE XSTORE 0M OM — eliminates use of expanded
storage

CP SET MDCACHE SYSTEM OFF —turns off MDC

Reduce size of CP TRACE table if storage is constrained
CP SET TRACEFRAMES MASTER 100

25 4/25/2008 © 2006 IBM Corporation
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Storage Control

Scheduler can control storage and paging device utilization

Virtual machines in dispatch list will have pages resident in
central storage

Access to dispatch list limited by scheduler when central storage is
constrained

Scheduler estimates working set size for each virtual machine placed in
dispatch list

Virtual machines exceeding storage thresholds placed in eligible list

No access to physical processors from eligible list

Scheduler moves virtual machines from eligible list to dispatch list
as central storage becomes available

CP SET SRM STORBUF and CP SET SRM LDUBUF commands
influence scheduler behavior

26 4/25/2008 © 2006 IBM Corporation
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Storage Control...

STORBUF

Changes scheduler view of the amount of storage available for virtual
machine pages

Typically need to modify default for Linux guest environment

Modification over commits central storage, so a robust paging
subsystem is necessary

CP SET SRM STORBUF 300 250 200

LDUBUF

Changes scheduler view of what the paging subsystem can handle

Applies to virtual machines classified as “loading users” (i.e. more than
5 page faults in a minor time slice)

Leave at default or set all 3 values to 100, depending on number and
size of paging devices available

CP SET SRM LDUBUF 100 100 100

27 4/25/2008 © 2006 IBM Corporation
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Storage Control...

QUICKDSP
Virtual machine attribute
CP SET QUICKDSP userid ON

OPTION QUICKDSP in USER DIRECT

Instructs scheduler to NEVER place the virtual machine in an eligible list,
even if central storage is constrained

Only use this attribute for critical service machines that other virtual
machines depend on

TCP/IP virtual machine
Linux virtual machines acting as routers, database servers, etc.

Specifying this attribute for all virtual machines inhibits scheduler’s ability
to manage central storage
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Paging Device Guidelines

Keep DASD page space utilization less than 50%

Monitor blocks read per paging request
Greater than 10 is good

Allocate page space over multiple volumes and multiple
paths for best performance

Do not mix paging areas with minidisk or other DASD usage

CP uses never ending channel programs for paging devices

For storage subsystems, make sure cache is enabled
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Monitoring Memory - Examples

30

1. CPU load and trans.

Vector Facility

16:4d6:1327

Mo itor

=WTOT =WERU REST ded
o) o) ) a0 0
o) o) ) a0 0
o) o) ) a0 0
Priv. inmstruct.
Diagnose instr.

a

Uzer Status:

# of logged on users

# of dialled users

g of actiuve users

§ of in-gueue users

% im-0 users 1in PGUAIT

% oim-0 users in IOWAIT

% elig. (resource wait

Uzer E=xtremss:

Ma=. CPU ¥ ZSITLOOL

Ma=. WECT ¥ o6 eeeas

Ma=x. IO -=ec MOMUR ITE

Ma=. PGS-= LPULLFERDZ

Ma=. RESFG LPULLFERDZ

Ma=. MFMDCIO &0 e s

Ma=. HSTORE ZDENLD149

FCH1o@ Cata for ZO0Q03-12-02 Imnterwsal 16:495:327 -
CFPU Load

FROC Ayl ®CFP HEMU XWT xEY'S 5P XS5IC xLOGLD
Foo 21 g 20 T4 1 0] aa 21
Fol 28 1 27 T2 0] 0] a2z 28
Foz 28 1 2k T2 1 0] 21 28
Total S5CHARSCH 29.-= age rate 140,
Virtual 10 rate 2-= STORE paging 548.9.-
Total rel. SHARE 2267 ToTs

Queus Statisztics: Qi Q1 0z 03
VHMDEK=s 1in queus g o o 24
VHMDER= loading Q Q Q Q
Eligible “MDEK= 0] 0] 0]
EL. “MDEK= loading o o o
Tot. WS (pages) ZoEEll 0] 0] 127139k
Expansion factor ‘s ‘s .
2Cx elapszed time 1.4972 184 1.4972 2.832
Tranmnsactions Q-Di=p triuvial nomn-trw
Averagse Uusers A &) . o . o
Trans. per =sac. A &) . o . o
Aw. time [(=sec) 1.260 B3 LOaa
UF tramns. time L BE53 LOaa
MF tramns. time LEaa LEaa
System ITR ([trans. per =ec. +tot. CFPU) .G
Ermul. ITR [ftrans. per s=ec. emul. CFU) . 2

Scan

Status or

. U=ar

]

101529

System has low CPU utilization, but is experiencing paging to both
XSTORE and DASD (migration of pages out of XSTORE).
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Monitoring Memory - Examples

2. Storage Utilization

FCH=1o3 Lata for ZO0O03-12-02 Imnterwual 16:4d4=2:37 - 1e:4d494:1 37 Momitor Scan
Maim =torage utilization: HETORE utilization:
Total real =torage - R Total available o Yy =
Total available E'1494ME Att. to wvirt. machines OB
Offline =torage frames O=E Size of CF partition 2’ B4qsME
SYSGEEM =torage =ize &' 194ME CFP ®STORE utlllzatlan 99
CF resident nucleus 259 z2kE Low threshold for mige. 2 7Z0KE
Shared =storage 2'1249kE HSTORE =allocation rate 200, =
FREE =torage pages TTEIZKE Auerage age of RSTORE blks 4405=
FREE =+tor. =ubpools=s 1" 94949kE Average age at migration 0o oS
Subpool =tor. utilization Q3
Total DPFA =ize Z2'eziMe MODCACHE wutilization:
Locked pages 92 09z2E Mim. =ize i HSTORE OkE
Trace table 1'000KE Mawx. =ize in HSTORE 2'odqsMe
Fageable i'9zoME Ideal =ize in HSTORE 20l e0dgrE
Storage utilizstion 109 Act. =ize im HSTORE 166" EEAKE
Taszks waiting for a frame o] Eia= for ®HSTORE 1.00
Taszks waiting for a page O-= Mim. =ize inm main stor. o<E
Ma=x. size in main stor. £ 144ME
WoR area: Ideal =size in main =tor. EE3'916KE
Size defined O=E Act. =ize inm main stor. qa39 ' 33 Z2KE
FREE =torage O=E Eia= for main =tor. 1.00
YWoR recouvery area in use e MODCACHE 1imit ~ user Z2'14949kE
YR o user e e e e e U=aer= with MDCACHE insert= 2
MDISK cache read rate 12-=
Fa MDISK cache write rate o .... S
age mowes 4268 for trans. 2= MO ISKE cache read hit rate T
—io == MO ISKE cache read hit ratio Sax
Lomg path page-in rate o=
Lomg path page-out rate 1395~= WhISK=:
Fage read rate 17-= Sustem limit (bBlocks]) UrLirm.
Fage wite rate o-= Uzer Limit (Blocks) UmLim.
Fag=s r=ead bla:Hlng factor E Maim =tore pagese framss
Fage write bLDEHng factaor 0oo Expanded =tor. pages 0]
Migrate-out blocking factor 0oo Fag=e= o DASD ol )
Faginmng SSCH rate =
SFOOL read rate b=
SFOOL write rate -=

Check to see if there is a below 2GB constraint.
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Monitoring Memory - Examples 3A. Paging activity

FCH143 Cata for 200312702 ErN\al 1BI30:13Y - 17:@2:37 Momitor Scan
fooooooooooo Expanded Stofages\----------- F goooooooc FReal Storage ---
Fast- E=t. Fages CFA Morm- FReszid Mean
Imterwval Paging PGIM Path PGOUT Life MMigr Pgable pgable Shared Avail
Emnd Time EBElocks SE e SE sac 7= Frames Fages Fage=s Lis=st
PrMeany qaq8049 93. 2 97.49 114. g 4233 2005 4949092 23353 497 485
16:20: 37 4837490 g25.4 99.7 11z2. 0] 4298 .0 94395354 22031 523 ZozA9
16:21:37 4837490 29.8 99.19 q7. LB lioz01 .0 9395393 22047 gy 1725
16:22:137 4837490 EZ.5 99.19 T1i. 0] EVEE L0 995224 22221 5219 272
16:23:137 4837490 24.5 99.7 g4z .4 .9 111419 .0 g958EE 21530 5219 =poy =t
16:249: 37 4837490 21.19 99.19 g2 . .7 11304 .0 995354 220191 5219 TEO
16:25:37 4837490 q. 7 99.19 g4z . L0 11419 2.5 493610 23835 5219 527
16:Z2E:1327 4837490 JB.3 99.8 43, .2 L1i@3y E.1 4345@5 22940 £z2a £an
16:27:137 423790 487.8 99.3 4230 T ioaoo i.9 494393371 249874 527 2e0
16:28:137 483790 123.2 B5.32 148. 4§ g F256 28.2 492728 249717 5219 328
16:29:37 482112 29.8 97 .3 io. ¥ L0 M7P189  Z23.0 943928209 24E3E £z2a 255
16:20:137 479523 98. 3 98.4 71i.% 1 EEZ0 12.49 4936190 23755 525 1647
16:321:37 487253 EZ.7 9E.0 2E. i EE3Y L0 g9z884 249561 £z2a 1249
16:3232:137 4872499 413.8 99.2 414.H . 4 1175 L0 994534 22911 547 274
16:3233:137 487249 Ed.E 94,7 25, 0 S EE1xg L0 9394946119 22826 527 choy
16:3249: 37 487249 8.3 25.3 135.0 o & JeOE L0 993812 23833 5@ 251
16135137 487249 q8.19 98.1 El.E . 4 791k L0 93949464993 227196 gy 285
16:3E:137 4844934 32.E 98.0 7o .BEJEBEIE53E  FZ.1 4949369 227419 EE1 99193
16:3237:137 4844934 E1l.5 9E.7 138.E .1 2496 El1.@ 495274 22171 =gy EEQD
16:328:137 48494934 1@8.3 1.0 171.9 2 2819 E&2.1 495490 21955 543 SR
16:329:37 4844934 q3. 2 99.8 £1.4 5 9425 9.3 433478 23967 £219 E7E
16:490:1 37 4844934 EE. =8 99.7 E5.E 9 TIa3 E.2 433478 23967 E31 253
16:491:37 qa4d4349 137.2 99.1 2z23.7 H 2166 91.49 4934819 23956 34 270

Total paging into and out of XSTORE by time, shows spikes up to 971/s.
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Monitoring Memory - Examples 3A. Paging activity

FCH14dz Data for 2Z003-12-02 Imterwsl 16:20:237 - 17:02:37 Momitor Scan
»--- Real S5torage -------- e e L Fagimng to DASD ------------ ¥
¥ Mom- Resid Meam E=t. {-Single Reads--:

Imterwsl > pgable Shared Aw Fage Reads Write Shrd Guest Systm Total

End Time > FPage=s Fage=s LA=s Life S= S= = SE SE S=

PrMeaniyx ok 23353 497 g48E5 Ze21 Z2E. E 149.7 5 g.4 i1.a . O 1.0

1eiz@:i37 4 22091 £zg 029 q49@1 35.19 . A ] 2.6 1.7 o i.7

16:21:37 8 22047 530 725 1ao547 9.6 5 . B 3.4 5] o 5 g

1e:i22:137 4 22221 £zZ9 572 E927 21.3 . A 5] 2.5 s o s

16:23:37 & 21580 5219 EOE yivaqd 7.4 5 7.4 3.5 5] o 5 g

16:249:37 4 22091 £zZ9 TEO 1573 7.8 . 7.8 2.4 5 ) o 5 5]

16:25:37 @ 23835 5219 E&87 1871 q.2 g E.d 3.3 . 2 o . 2

16:1 26137 & 22940 Ezg 3@ 99@3 9.6 E. i@.7¢ 2.4 . 2 o . 2

127137 1 248074 527 3E0Q 181k 5.4 Al E.7 q.8 e o e

16:223:37 2 249717 5219 328 2785 Z2E. E 28. E4.9 E.7 2.4 L 2.8

16:29:37 9 249636 £zg 255 U836 8.3 23, 31.3 3.6 o o o

16:z@:37 @ 237EE 25 1647 E2E3 1E6.E 1z2. 29.1 q.8 o o o T

16:3231:37 4 24561 £zg 1249 Eyaz 25.0 . 25.0 .2 1.4 o 1.4

16:322:37 4 22911 547 274 1149z 10.6 5 1@. 6 E.2 . 4 o . 4

161323137 9 22226 Ez27 Q& EERl 29.0 . 29.0 E.1 1.2 0] 1.8

16:349:37 2 23633 55 251 3EEE £Z.4 . £z.4 E.0Q . B o . B

16:35:37 9 22796 =g in| 285 BE3E 9.1 . [ 9.1 3.5 . 4 o . 4

16:36:37 & 237419 551 993 JY=544 5.2 29.5 34.7 4.1 5] o 5 g

1e:37:137 4 22171 530 EEQ 2EB14 29.9 . 9 . B g.9 E.0Q o E.0Q

16:33:37 @ 21955 545 BG4 ZEET E7.d E7.E i 3.6 9.5 o 9.5

16:39:37 2 23967 £zZ9 E7E 2129 im, 2 9.3 a5 2.0 e o e

1e:dqa:r 37 & 23967 521 258 E274 2.6 E.2 . B 3.4 . 4 o . 4

16:41:37 19 23956 534 270 15E7 2E6.9 91.1 1 3.8 . 4 o . 4

ig:qz2:37 7 235498 547 3E9 27EE q, 2 49, 2 .4 3.8 S ] o 5]

16:43:37 7 23008 £3zZ 797 85EEA9 19.0 35,2 5] E.@ . B o . B

16:44: 37 2 23023 546 254 2537 17.3 . O A ] g.1 . T o . T

16:45: 37 & 25189 EE1 ZE9 11EE5 29.1 . O 5 E.32 1.5 o 1.5

16:id6:37 4 22051 521 2 1285 T3.8 E7. 0O E.3 1.3 o 1.3

Total paging to DASD per second by time — shows spikes also. Mean
Avail List is quite small at times (274*4096~1MB). Storage is constrained.
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Monitoring Memory - Examples

34

FCwx1o49

LCata for ZOQ3-12-502

Fage .~ SPOOL Allocation Summary
FAGE =lot=s awvailable
FAGE =lot utilization
T-Dizk cylinders awail.
T-Dizk =z=pace utilization

4 Deuice Descr. -

Vo lume
Addr Dewtyp Serial
OE28 2390-3 PAGLOZ
DeEFA 2390-3 PAGLOS
oE4dAa 2F390-3 SPLOO1
oE50 2390-3 PRAGLOOL
OE5E 23290-3 420RES
AR 2390-9 PAGLOE
n-in 2390-3 PAGLOOY
n-29 2390-3 PRAGLOZ

Area
Type
FAGE
FAGE
SFOOL
FAGE
SFOOL
FAGE
FAGE
FAGE
FAGE

231200
E9x

100

Imterwval 1e:45:27 -

14. CP owned disks

1646037

Momitor Scan

SPOOL =lots zuailable
SPOOL =lot utilization
CUMP =lot=s available

CUMP s=lot utilizstion

* .
» U=sear
*Imtar
*feras

HREHEHE RO R

Queuds Time
Lngth ~Fag
o] 1.7
o] .3
o] 1.2
o] . B
o] 5.1
o] 1.0
o] .3
o] .

FRe=p
Time

WD D -]

E322320

15

Since the system is paging, check paging efficiency. Block page size is
small — the result of over allocated paging extents. A block page size
greater than 10 is good. Add paging extents to correct this problem.
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Monitoring Memory - Examples 22. User paging load

FCH113 Data for 20031202 Imterwal 16:495:37 - 16:46:37 Momitor Scan
Data <--------- Faginmng Actiuvityrss ---------- B Gosccooooooooo Humbe
Spaces <Page Rate> Fage <--Page Migration-->
d=zerid Owrned Feads Write Steals F2GBY HA:MS MSEA H:DS Wss Lockd Resrwd
i 2= —+ — 1. G 7.4 .1 E.E 7.4 1.8 37 74E q23 o)
PLIFE G2 @ E0 . 4 o> .6 .2 2.0 4.1 .0 129591 2546 @
LF T ) sy . . . 2 .1 3.8 L0 126167 2883 o]
ZDEYLOET o] . B . . . 1.0 EBEB.E L0113 718 9 o]
LUWWFEZL o] . . . . 2.8 19.49 0 111966 9 o]
LFWWUFEDZ o] . . . . . . B LB 111367 2274 o]
ZSITLOE1 o] 3.1 i4g.7 . . L3 34,3 14d.8 102406 9 o]
R A ) — ; . . . 7.5 . 99303 1131 o1
<Ltoatat @ e s .4 2.3 27.0 5@.1 98736 3 @
ZDEYWL UL I . . . . 5.2 .1 . 950041 9 o]
LJWJFRERDZ o] 2.0 . . . 128 =21.04@ . 94253 9 o]
ZDEYLE149 o] . . . . 2.7 18.4 . 29763 9 o]
LFWWUFEDL o] 1.0 . . . 2 . 2 . 2 . ge284d1 OR8] o]
ZDEYLOGOE o] . . . . .1 . . s2700 iz o]
ZSITLOOZ o] . . . . . . . EE79Z 9 o]
LH=SYSO01 o] . . . . . . . 29374 9 o]
ZSNsSLonz o] . 2 . . . .1 . . 249078 iz o]
ZDEYWLEO1E o] . . . . . . . 21886 9 o]
ZDEYLOEOE o] . . . . . . . 20749 9 o]
LIwaIol o] .1 2.2 . . . B . 2.6 194961 9 o]
LFUWAE DL o] . . . . . 5 . . 19572 EE9 o]
ZFRDLOGOE o] .1 . . | 2.6 .3 . 12500 9 o]
ZDEYLO1E o] . . . . . 5 T.0 . 10213 9 o]
LFSLD IO o] . . . . 1.8 2.1 . 47003 1610 o]
LOSLD IO o] . . . . . . . 4207 9 o]
LUSLDIE1 o] . . . . 8.2 9.3 . 4129 9 o]

Since system is paging, check to see which guests are paging.

35 4/25/2008 © 2006 IBM Corporation



IBM Advanced Technical Support

Monitoring Memory - Examples 23. User wait states

FCH114 Data for 2003-12-02 Imterwal 16:495:37 - 16:496:37 Momitor Scan
L=-5SVM and->
d=zerid =ACT  #“EUM =CPU =LDG MAPGW WMIOW =SIM =“TIW =“CFW =TI =EL =DM =I0A =PGA
*Eystem< EY i o] 0] 0] 0] 0] 0] 0] 0] 0] 0] 96 0]
LFWWFEDZ io0 0] o] 0] 1z 0] 0] 0] 0] 0] 0] 0] 28 0]
CATAMIYWE 0] . e s . . . e s . e s . e s s s mmm mas aas . e s . e s
DIRMAINT 0] . . . . . . . . . . . .
EREF 0] . . . . . . . . . . . .
FTFSERYE 0] . . . . . . . . . . . . e s .
LDSLDIG1 io0 0] o] 0] 0] 0] 0] 0] 0] 0] 0] 0] io0 0]
LOWaIol io0 0] o] 0] 0] 0] 0] 0] 0] 0] 0] 0] io0 0]
LIaIol io0 0] o] 0] 0] 0] 0] 0] 0] 0] 0] 0] io0 0]
LHASYS o1 io0 0] o] 0] 0] 0] 0] 0] 0] 0] 0] 0] io0 0]
LFSLDIGOL io0 0] o] 0] 0] 0] 0] 0] 0] 0] 0] 0] io0 0]
LFSLDIGOZ io0 0] o] 0] 0] 0] 0] 0] 0] 0] 0] 0] io0 0]
LFUWMAEDL io0 0] o] 0] 0] 0] 0] 0] 0] 0] 0] 0] io0 0]
LFWWFEDL 93 S o] 0] 0] 0] 0] 0] 0] 0] 0] 0] 96 0]
LFWWUFEDZ io0 0] o] 0] 0] 0] 0] 0] 0] 0] 0] 0] io0 0]
LFWWFEDY io0 2 o] 0] 0] 0] 0] 0] 0] 0] 0] 0] 98 0]
LUSLDIGol io0 0] 2 0] 0] 0] 0] 0] 0] 0] 0] 0] 98 0]
LUWWFEDL io0 0] o] 0] 0] 0] 0] 0] 0] 0] 0] 0] io0 0]
LUWWFEDZ io0 7 o] 0] 0] 0] 0] 0] 0] 0] 0] 0] 93 0]
FaINT 0] . . . . . e s . . e s . . . . . e s .
FOMWR ITE 7 0] o] 0] 0] S 0] S 0] 0] 0] 0] 0] 0]
OFERATOR 0] . . . . . e s . . e s . . . . . .
OFERS%MP 0] . . . . e s . e s . e s . e s s s mmm mas aas . e s . e s
TCRIF S i o] 0] 0] 0] 0] 0] 0] 0] 0] 0] 97 0]

Since guests are paging and the block page size is small, check to see if
guests are frequently in page wait.
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Affect Performance
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Physical Devices

Physical devices can be exploited by CP or supported for
guest use, for example:

CP supports allocation of system areas on 3390 DASD

CP supports OSA devices for guest use only
Devices supported for guest use only must be dedicated to a
virtual machine

Devices exploited by CP may also be dedicated or attached to a
service virtual machine

Dedicated devices may only be used by the virtual machine
controlling the device
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Virtual Devices

Virtualized devices
CP manages the underlying physical device
CP provides appearance that each virtual machine has the device
The underlying physical device must be present on the system

E.g. minidisks, crypto cards

Simulated devices
Complete representation of a physical device
No physical device present
E.g. 2540 card punch, Guest LAN, virtual disk

Virtual devices are defined in the virtual machine directory
entry, or dynamically created using CP commands
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Controlling 1/0

CP does not manage general I/O as a tunable resource

Limited tuning for real devices provided by:
CP SET THROTTLE command

glow I/O’s per second from guest operating system to a particular real
evice

Indirect control through SHARE setting, or other scheduler
controls such as STORBUF, DSPBUF, LDUBUF

Virtual machines not in the dispatch list, cannot execute 1/0
instructions

I/O Priority Queuing
CP can effect queue placement for DASD devices
HW can effect priority in channel usage

Queued I/O Assist
Interpretive execution assist for QDIO devices
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Additional I/O Considerations

Dedicated I/O is not eligible for Minidisk Cache (MDC)

MDC read performance is as good as virtual disk
performance

Both virtual disks and MDC require sufficient real memory
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Monitoring 1/O

Privileged CP commands

INDICATE 1/0O — shows users in I/O wait state, and real device number
to which most recent virtual I/O operation was mapped

INDICATE USER userid EXP — displays total number of virtual 1/0
operations started since logon, repeated displays provide a rough idea
of 1/0O activity for particular virtual machine

CP Monitor

Detailed I/O information available within monitor for each real device,
including seeks information

Total I/0 information for individual virtual machines

Performance Toolkit for VM
Detailed device I/O information and virtual machine 1/O information
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Monitoring I/O - Examples

C

43

FCH1o@ CFU YoOed SER 104321 Imterwsl 11:52:149
CFPU Load
FROC =CPU ®CFP HEMU ®WT x5%'S 5P XS5IC xLOGLD
Foo 1z G | a7 1 0] 9a 1z
Fol iz G | aa 1 0] 9a 1z
’?;;giiSSCHHHSCH 209-= Fage rate Os=
irtual I-0 rate Zog H“STORE paging Qs
Tots . 200 Tot. ab=s SHARE (0}
Queus Statisztics: Qi Q1 0z 03
VHMDEK=s 1in queus = o o o
VHMDEK=s loading o o o o
Eligible “MDEK= 0] 0] 0]
EL. “MDEK= loading o o o
Tot. WS (pages) 12493 @ @ @
Expansion factor 1 1 1
2Cx elapszed time E.2E4 . 258 E.2E4 41.1%
Tranmnsactions Q-Di=p triuvial nomn-trw
Averagse Uusers -4 . o . o
Trans. per =sac. -4 .2 . o
Au. time (sac) 1.261 002 LBz

1. CPU load and trans.

- 11:532:19 ZWHA AR g
Status or
ded. U=er
Master
ALternate

Vector Facility
=WTOT =WErU REST
rnot imstalled
rnot imstalled

Fiv. lhstruct.
Liagnose 1ni=Lr .

25 =

Status:

logged on users 1
dialled users

of actiuve users

of iln-gqueudese Users

im-0 users in PGWAIT

im-0Q users in IOWAIT 3
elig. [(resource wailit)

U=ar
of
of

i il & S 2 S 2 R
SDnon-do L

U=zar Extrem=s:

Ma=x. CPU WO JL IMLE
Max. “YECT ¥ &0 ceueas
Max. I0<zac WOTL T

TR L=

System shows I/O activity (virtual 1/0O almost equal to SSCH/RSCH rate).
Also note that the privileged instruction rate is high. This is consistent with

virtual 1/0.
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Monitoring I/O - Examples 13. /0 device load

FCH1io2 CFU YoOed SER 104321 Imterwsl 11:52:19 - 11:E53:119 ZWPNAR G

“-- Dewice Descr. --» Mdisk Fa- <-Ratess-> {------- Time [msec) ------- * Req.
Addr Tupe Label-ID Links ths I1-0 Awvold Pend Di=c Conn Serwe Resp CUWE Qued
»r o ALL DASD <4< 0000 A « B « B 2.4 2.6 11.0 11.0 « B « Ha

—_—) AOOE 2390-32 WoJool g 1 2.0 . o . o 9.7 2.0 12,7 12,7 . o » H ) —

ADOC 2290-32 WoJooz g 1 .2 . o . o 1.0 .1 1.1 1.1 . o g
ADOE 2F390-2 440z CR = 1 .2 . o . o . .1 1.0 1.0 . o g
oliz4q FIFE0 O5339HY 0] 1 . o . o 0o 0o 0o 00 o = 0o g
o125 380 HFsUS1 0] 1 . o . o 0o 0o 0o 0o = 0o g
oAsn 2290-32 O529RY 0] 1 . o . o 0o 0o 0o 0o = 0o g
DAg2 2290-2 O52RTA 0] 1 . o . o 0o 0o 0o 0o = 0o g
OAe8s 2290-1 MIKFLA 0] 1 . o . o 0o 0o 0o 0o = 0o g
4240 2290-32 Z2J40RES 0] g . o . o A &) . o A &) . B . B . o g
4341 2F2390-3 LHHE1L A 0] g . o . o .1 . o A &) -4 - 4 . o g
4342 FF990-3 SUSE 0] g . o . o A &) .1 A &) 0 T . o g
43493 2F290-3 WML IMZ 0] g . o . o .1 . o A &) -4 - 4 . o g
42449 2290-32 DEEBIAM 0] g . o . o .1 . o A &) -4 - 4 . o g
ADEDZ 23F90-2 44ORES CF 122 1 . o . o .1 .1 . o .2 . 2 . o g
ADEDYg 2290-2 44901 CR q7 1 . o . o . o . o . o . o . O . o g
ADEOS 2F3F90-2 PAGOOL CFR 0] 1 . o . o .1 . o . o .1 -1 . o g
ADOA 2290-32 BASRES 0] 1 . o . o . o .1 . o .1 -1 . o g
ADOD 2290-32 490001 = 1 . o . o .2 .1 . o A &) 5 <E] . o g
AOOE 2390-32 BASWO1 0] 1 . . . . . . . . . Ha
ADOF 2390-32 MZKIEZ 0] 1 . o . o .1 .1 . o .2 . 2 . o g
AD1O 2290-32 BASWOZ 0] 1 . o . o . o . o . o . o . O . o g
AD11 2290-32 A4ZO0RES 0] 1 . o . o .1 . o . o .1 -1 . o g
ADLZ 2390-32 420001 0] 1 . o . o .1 . o . o .1 -1 . o g

Since I/O is occurring, look to see which devices are affected and whether
response time is poor. Note the device address and number of paths for
next screen.
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Monitoring I/O - Examples

-

2

19. 1/O configuration

RN L g |

Control

dmit Status
2e821-01 ORline
ZE880-23 Online
3274-1D ORline
3274-1D ORline
2990 Online
2990 Online
2990 Online
3490-20 ORline
3490-20 OfflLinme
3490-20 ORline
3490-20 OfflLinme
F1749-10 Online
3dz22-Aa1 ORline
g Online
g Online
g Online
g Online
g Online
93293 RWwA ORline
2990 Online
2990 Online
2990 Online

FCr131 CFU 7oed0  SER 18431 Status 11:5=:119

e FRamnges=s S Deuvice 4<- Chanmnel Fath Id=s

Deuvice-Mo Subch.- 10 Type 1 g = G = E 7

QUOE-QOOF O1BS-01E9 1403 FC . . . . . .

B1iz24-0125 O1BC-Q1ED 2380 [E) FC . . . .

QYOE-0702 O1CE-Q1CS 2270-2 FC . . . .

g9gP-090l1  Ol1CE-Q1CC 2270-2 FC . . . .

OASE o1ch 3390-3 (E) FC . . . .

IS R= D1CF 3390-2 (E) FC . . . .

DRSS [0l 3398-1 (E) FC . . . .

QCZO-QC23 O0l1D3-0106 24990 as av . . .

QCZ24-QCc2?  0lD7-010A 24990 as av . . .

QCZ28-0C2E O1DE-0Q1DE 24990 as av . . .

QCZC-QC2F  O1DF-Q1EZ 24990 as a? . . .

DEED Q1lET 3270 ]

DEE1 D1ES 3922 DE . . . .

OFdE-0F4d1  0Z2a7-0208 CTCH FC .

1200-1207 OZ20B-0212 CTCH oE .

1300-1307  0213-021A CTCH oE .

1doe-14907  O223-022A CTCH oE .

15o08-1507  OZ23BE-0242 CTCH oE . .

43de-49349 0QZBEZ-Q0:2B7 3390-3 (E) 04d 06 .

QORZ-qRRE Ao 3-RoCE Zz9n-3 (F1  F0 . .
——onpa-/od T  oEce-0z2py 3390-3 (E) EL —

ALLS B20s 3398-1 CE) FOC

Look to see what chpids are associated with device AOOB.
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Monitoring I/O - Examples 11. Channel load

FCH1o7 CFU YoOen SER 104321 Imterwsl 11:29:19 - 11:53:119 ZhWH AR A0

CHFID Chan-Group LuBusyg: Fooooo Chammnel XBusy Distribution 11:29:19-11:°C¢
[(Hex) Descr Qual Cur Awve o-160 11-z28 21-30 21-490 41-50 51-60 B1-7O0 7P1-320
o4 ESCOM opo] 0] 0] ioa 0] 0] 0] 0] 0] 0] 0]
(O ESCOM opo] 0] 0] ioa 0] 0] 0] 0] 0] 0] 0]
o) =) ESCOM opo] 0] 0] ioa 0] 0] 0] 0] 0] 0] 0]
oy ESCOM opo] 0] 0] ioa 0] 0] 0] 0] 0] 0] 0]
Qe ESCOM opo] 0] 0] ioa 0] 0] 0] 0] 0] 0] 0]
(DR ESCOM opo] 0] 0] ioa 0] 0] 0] 0] 0] 0] 0]
o] ESCOM opo] 0] 0] ioa 0] 0] 0] 0] 0] 0] 0]
LE ESCOM opo] 0] 0] ioa 0] 0] 0] 0] 0] 0] 0]
0] ESCOM opo] 0] 0] ioa 0] 0] 0] 0] 0] 0] 0]
o] B] ESCOM opo] 0] 0] ioa 0] 0] 0] 0] 0] 0] 0]
LE ESCOM opo] 0] 0] ioa 0] 0] 0] 0] 0] 0] 0]
oF ESCOM opo] 0] 0] ioa 0] 0] 0] 0] 0] 0] 0]
im ESCOM opo] 0] 0] 0] 0] 0] 0] 0] 0] 0]

1o
g0 ESCOM oo oo o o oo
FC FICOH oo oo o o
FOC ESCOM oo oo o o

Chpid FD shows all “...", which means utilization data is not available (internal
channels on 7060).
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Monitoring I/O - Examples

47

FCx11@ CFU 7?oeE  SER 184931

Imterwal 11:52:
Detailed Analysisz for Dewice ALDGOE [ SYSTEM )

Deuvice type 3390-3 Fumnction pend.:
VOLSER . WoJooli Lisconnected

Mr. of LIME=s: 2 Conmnected

La=t SEEK : 12249 Seruvice time 1
S5CH raters=s & 7.9 FRezponsze time 1
Avolded-= : . 2 CU queus time
Statu=: MMDCACHE USED

Fathi=s) +to dewvice QAGOAE: FC

Channel path =tatus ] o

Cewice Ouerall CU-Cache Performance

[l N N ]

o3 - 11:5

. =
. Em=
. =
. Em=
. Em=
. =

LIR ADDR WOLSER I0<5 ¥READ XRDHIT =XWRHIT ICL~-S BYF.-S

13. 1/O device load
(select device)

4130 ZWHA AR g
Deuvice busy : 9
I-0 contention: (A5
Reszarwed . o2
SEMESE SSCH : 0]
FRecouwery SS5CH 0]
Throttle del-s=: .

Split
I10-S %READ %RDHIT

MO ISKE Extent Uzerid Addr I[0-= “WSEEK Statu=s L IMK WIiOs= =MDC MDIO-=
e e e e e e +
C i - C [l WO Tl TRl @d o Gl oLl q i LB C
51 - 3338 WoOJL IMUR Q2o 7.9 1173 LR 1 7.9 0] = e

Detail device screen shows virtual machine doing 1/O to a minidisk (0200) on

physical device AOOB.
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Monitoring I/O - Examples 23. User wait states

FCx114 CFU 7?oeE SER 184931 Imterwal 11:532:119 - 11:549:19 ZuWr AR g0
L-5WVM o and-:

Userid MACT ®RUM HCPU ¥LDGE xPGL : HEIM HTIW HCFW =TI XEL DM XI0R =PGA

*System< 24 =] 2 0] 0] 0] g5 0] 0] 0] 1s 28 0]

FERFSWM E 3 0] 0] 0] 0] 0] 0] 0] 0] 0] 97 0] 0]

LISKACHT 0] 005 005 005 005 5 005 Soo ooo ooo oo0o 005 005

EREF 0] 0o 0o

FTFSERWE 0] 0o 0o

MAIMNT 1a 0] 0] 0] 0] 0] 1o 0] 0] 0] 0] 0] 0]

OFERATOR 0] 0o 0o 0o

OFERS%MP 0] 0o

TCRPIF e 0] 0] 0] 0] 0] 0] 0] 0] 0] 0] 1o 0]

VHMRETHM 0] 0o 0o

VHMSERWR 0] 0o

VHMSERWS 0] 0o

VHMSERYWL 0] 0o 0o 000 Soo ooo ooo ooo 000 005

WO.JL ITHL= 100 1s 3 0] 0] 0] g7 0] 0] 0] 0] 2a 0]

WOJLIMGZ 1o 0] = 0] 0] 0] 95 0] 0] 0] 0] 0] 0]

Check to see if the virtual machine performing the I/O, is consistently
waiting on |/O.
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Summary

Primary resources that can affect z/VM guest performance are:
Processor
Memory
Paging I/0O

z/VM controls for managed resources include:
SET SRM STORBUF — memory
SET SRM LDUBUF — paging I/0
SET SHARE — processor

Monitoring z/VM performance
CP commands — watch out for smoothed averages
Performance Toolkit for VM
Other performance software
Start monitoring now!

50 4/25/2008 © 2006 IBM Corporation



