zIVM System Performance
Tool Review

WAVV 2004

Bill Bitner
bitherb@us.ibm.com

last updated: April 25, 2004



Legal Stuff

The information contained in this document has not been submitted to any formal IBM test and is distributed on an "as is" basis without
any warranty either express or implied. The use of this information or the implementation of any of these techniques is a customer
responsibility and depends on the customer's ability to evaluate and integrate them into the operational environment. While each item may
have been reviewed by IBM for accuracy in a specific situation, there is no guarantee that the same or similar results will be obtained
elsewhere. Customers attempting to adapt these techniques to their own environment do so at their own risk.

In this document, any references made to an IBM licensed program are not intended to state or imply that only IBM's licensed program
may be used; any functionally equivalent program may be used instead.

Any performance data contained in this document was determined in a controlled environment and, therefore, the results which may be
obtained in other operating environments may vary significantly.

Users of this document should verify the applicable data for their specific environments.

It is possible that this material may contain references to, or information about, IBM products (machines and programs), programming,
or services that are not announced in your country or not yet announced by IBM. Such references or information should not be construed to
mean that IBM intends to announce such IBM products, programming, or services.

Should the speaker start getting too silly, IBM will deny any knowledge of his association with the corporation.

The following are Trademarks of the IBM Corporation:
VM/ESA, e-business logo*, HiperSockets, IBM*, IBM logo*,
IBM eServer, RAMAC?*, TotalStorage, z/OS, z/VM, zSeries
LINUX is a registered trademark of Linus Torvalds
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Performance Product Strategy

= VMPRF and RTM will be phased out
» high development costs

= FCON/ESA phased in as Performance
Toolkit for VM

» adds significant new function

= Continue to encourage vendor activity
» competition breeds excellence
> greater percentage of customer needs met
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Performance Toolkit Naming

= FCON = Full Screen Operator sole
» FCON/XA, FCON/ESA

= FCX = 3 letter module prefix
» used In messages, displays, etc.
= Performance Toolkit for VM = full name
= PERFKIT = module that invokes it
= PERFSVM = default userid i1t runs In
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4.4.0 Comparison with VMPRF and RTM
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5.1.0 Comparison with VMPRF and RTM
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The PERFKIT Module
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Linux Performance Data

RMF DDS Interface
Originally developed for use with RMF PM

Permanent Data Collection in Linux
History Data Saved in Linux
Selective 'ad hoc' Retrieval via TCP/IP

XML data retrieval requests - only data for requested
report are retrieved

Linux systems not necessarily under same VM

VM Monitor Application Data (APPLDATA)

Linux use of Diagnose x'DC' in January 2004 code drop
Allows high level overview of performance
Very low overhead for data collecton
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Linux Performance Data Collection
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USER userid

User Resouce Detalls

FCX115

Detail ed data for

Total CPU
Superv. CPU :
Emul at. CPU :
VF t ot al

VF over head :
VF emul ati on:
VF | oad rate:

I/Orate
DASD IO rate:
URI/Orate :
D ag. X 98
*BLOCKI O

Pr oc %CPU
00 1.2
01 1.2
02 . 8
03 1.3

4.
1.
3.

o

AN DD

CPU 2064 SER 51524

user

5%
5%
0%
. %

. %
. %
S
.6/s
.6/s
.0/s
.0/s
.0/s

Interval 03:16:14 -

LXMD0001

St or age def. 500MB

Resi dent <2GB: 35988

Resi dent >2GB: 90717

Proj. WBET 126678

Reserved pgs : 0

Locked pages : 10

XSTORE dedi c.: oMB

XSTORE pages : 0

DASD sl ots : 0

lUCV X-ferls : .0/s

Shar e 3000

Max. share

WECT W/OHD WEMJ VLD/S 1O
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03:16: 45

R = OO0l W

Perf .

Page fault rate:
Page read rate :
Page wite rate:
Pgs noved >2GB>:
Mai n > XSTORE

XSTORE > main

XSTORE > DASD

SPOOL pg reads :
SPOOL pg wites:
MDC i nsert rate:
MDC |/ O avoi ded:

St at us

ESA, P03, | OM
ESA, P03, PSWI
ESA, P03, | ONT
ESA, P03, | O

Moni t or

.0/s
.0/s
.0/s
.0/s
.0/s
.0/s
.0/s
.0/s
.0/s
.0/s
.0/s
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L XCPU userid
LINUX CPU Utilization Detalls

FCX230 CPU 9672 SER 15585 Interval 01:33:00 - 01:34:00 Perf. Monitor

Linux CPU Uilization for System LXMJ0001

<--- Percent CPU Uilization ----> <-Accunul ated (s)->

Pr ocessor Tot al User Ker nel Ni ce [ dl e Tot Tm User Tm Ker nTm
>>Mean>> 0.70 0. 06 0.64 0 99.29 --- --- ---
cpuO 0.78 0. 06 0.71 0O 99.21 --- --- ---
cpul 0.73 0.18 0.54 0O 99.26 --- --- ---
cpu?2 0. 48 0 0. 48 0 99.51 --- --- ---
cpu3 0. 86 0.01 0. 84 0O 99.13 --- --- ---
Process Nane

sysl ogd. 293 0.78 0 0.78 0 --- 3657 36.08 3621
nnbd. 499 0. 46 0. 03 0.43 0 --- 9166 1649 7517
apachegat . 29502 0.3 . 0.3 . --- 353.9 1.48 352.5
gengat . 29511 0.3 C 0.3 e --- 498. 0 1.37 496.7
procgat. 29517 0. 23 C 0. 23 C --- 370.7 13.47 357.2
htt pd. 464 0. 18 0 0.18 0 --- 953. 6 18.3 935.3
kupdat e. 3 0. 16 0 0. 16 0 --- 603. 9 ... 603.9
filegat.29508 0. 06 . 0. 06 - --- 89. 36 0.21 89.15

© Copyright IBM Corp. 2004



Multiple (Remote) Access to
Performance Data

Local VMCF Interface
Patterned after RTM VMC interface
Useful when used with CMS Pipelines

APPC/VM Local & Remote

WWW Interface for Standard Web
Browsers
Only serves Performance Toolkit data
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Local VMCF Interface

USER1 VMCX PERFSVM DEV

PERFSVM
FC MONCOLL VMCF ON

USER?2 /
FIFconrmT

REXX
AUTHORIZ

xX0OZ<

Pl PE VMC PERFSVM DEV | STEM FCONCQUT.
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APPC/VM: Store & Forward Logic

VMSYSB
VMSYSA
USER1 PElﬂIT
PERFKIT Server
Client
VMSYSC
USER2
PERFKIT PERFKIT PEI@”
Client S&F S AVS Server
. &I Qerver J
USER3 VMSYSD
FCON/ESA
Client FCON/HSA
Jerver

Client recognized as
USERS3 at VMSYSA
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ILﬁi ——
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|File Edit Transfer Setfings Keyboard: Help

FCK198 FCON/ESA Remote Perf. Konitoring Facility Remote Data

Sel Node-ID Ti > AvExcp
LAY : :
NLUIZ
ITAVHIG
THUKBA
TAGY2
TVRKT
TAGH1
TAUMPRI
TAUNSC3
TAYKPRED
| TSBUNL
SHKUN
IS5V
LROVNA




WWW Server Interface

VMSYSB

PE RFKIT
qerver

VMSYSC

RFKIT
erver

VMSYSD

Fchbn/Hsa

erver

VMSYSA
USER1
PER.FKH PERFKIT
Client S&F Server
WWW Server
USER?2
PERFKIT ‘ - ‘
Client AVS
USER3
FCON/ESA TCP/IP
Client Server
USER4
Web Browser
Client
Internet /
USER5 Intranet
Web Browser
Client
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USER4 at VMSYSA
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Central Monitoring via WWW

%+ Central Monitoring System Load Overview - Netscape
File Edit “iew Go Communicator Help

Remote Performance Monitoring Facility
Select the system to be monitored

Hefresh Sy ahlenu | Helplr Auto-Pefresh

FCON/ESA Remote Perf. Monitoring Facility

Node-TD I = R R Excepbions & ORI ogd —=-cssaanings > AvEXCD
MLV T1:12 eesbrsnen e nhnh e . a3
LW 11:12 =rrrrrrrrrrrrrrrriis . ED
ITAVMTOl 11:12 =Fx=x=> : .04
ITHVMO4 11:12 I/0 Cont, >>rrrrrsidbrrrrriirisi : ~oE
ITAGHE 11:12 =errrrrrrrrrrrrrrrrrrrrrrrErris : B B
ITAVMMET 11:12 >>>=x>> : ]
TTAGH] 11:12 >=>== - . P
TTAVMESCE 11:12 =rrrxrrrrrerrrelrrcrsiririzieiis . 04
LISEWVIM 11:12 >erzrex : 1.24
G EATM 11:12 Collect Error ; Y
TESSVM] 11:12 CPU, Usrlimit >>>>333533333333033333EFE3333330530S 1.132 o
ROV 11:12 === : 40
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Initial Perf. Data Selection Menu

- |nitial Performance Data Selection Menu - Netscape
File Edit Yiew Go Communicator Help

i w§ Bookmarks A Location:[sDE/a%v-%2F00A23E618%2FG8DE %eFaform=024s=-Menu  +| G507 What's Felated 5

Data Retrieval Session with System VIM4ALL
FCDN Initial Performance Data Selection Menu
ESA

wd.2

Command Refresh | Systems | Forwl Help'r Auto-Refresh

Paerformance Scresn Selection

General Svstem Data I/0 Data Higtory Data (by Time)

1. CEJ load arnd trans. 11. channel load 31, Graphics selection

2+ Storage: wkilizaticn 12. Control units 32. History . data files+

3. Storage subpools 12, I/ device load® 23, Benchmark digplaves®

4. Priv. operaticns 14. CP cwned disks# 34, Correlaticn coeff.

E. Svsztem counters 15, CO-cached disks® 3k, Svstem overview

6. CP JTUCY services 16. Cache extend. func.# 36, Auxiliarv storage

7. SPOOL file digplav® 17. DASD I/C assist 27. CP communicaticng®

&. LPAR data 14, DASD seek distances 28. DASD load

9. Shared seqments 1% . DASD =zesk locations® 39, Minidisk cache®

L. Shared data spaces 14 Ti0 configuraticon 34. Paging ackivits

B. Virt. digks in stor. 1B. I/C config. changes 32B. Processor load

. Trangact. sStatisticg 3¢, Logical part. load
Uzer Data 3D. Besponse time (all)®

D. Mconitor data 21, Uzer resource usadged JE. REE data menu#
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Example for Performance Data Display

#: General I/0 Device Load and Performance - Netscape
File Edit “iew Go Communicator Help

Data Retrieval Session with System VM4ALL
Select a device for YO device details
lﬂyper“nk Command | %ﬁmshl sy stems |wmnu| mel
selection -
of:
Sort \ Interval 15:36:35-15:41:37, on 2000/04/06 (2elect average for
sequence S i E; Bhesceplin . ol R h
<-- Device Descr., --»> Mdisk Pa- <-Ratefg-» <------- Time (mMgec
Context _— 5ddr Tvpe Label/ID -Links ths I/0 Eiwold Perd Disc Conn Servw
help »> 211 DBRED =< S ‘g A wE o3 $iE b
0200 3380-K XDSEOL A T 7 G R (- B
Q201 Ssen<k dTEEEL E & 3 g L B8 B
. 0202 3380-K 1IBK3?Z 9 & .0 am o A oA
Device —1™ 0203 3380-K 1IBK33 1 B % 2 wb o8 .0 34 Fa
detalils 0204 3380-K 1IBK34 W & a8 gk i al g W
0205 3380-K 1IBK35 W & .3 g 3 Gl 31.% 59
0206 3380-K 1IBK36 1. &8 .3 Al SR e A
0207 3380-% A1TBE3T . &8 A sl 8 $sB 455
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History Data Files

Data

General System
Data only

Users,
I/O Devices

All Data

Time resolution

low high
HISTSUM HISTLOG
Benchmark
Log Files
FCXTREND

© Copyright IBM Corp. 2004

Disk space
requirements

low

medium

high

. very high
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Graphics

Simple Plots with Commands PLOT...
No additional graphics SW required

GDDM Line Graphics with Commands GRAPH...
Requires GDDM on the system where graphics are to be
shown

Line Graphics with Java Applet via WWW Interface

Based on graphics capability of WS and Web Browser's
Java support

No additional graphics SW required
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7 Graphics Selection Menu - Netscape

File Edit “iew Go

Communicator  Help

Data Retneval Session with System VIM4ALL
Graphics Selection Menu

Command | Refresh | oy stems |Menu| Return | Helplr' Auto-Rafresh

Cutput format
Data origin

Graphics type

gelected davs

Selected hours

¥-Variable
Truncate a

Y-Wariables

Selected period

Yariable Salection

I
1
2
3

Genaral Specifications
Line graphics j Validate Submit

File WM4ALL PCETREEND &

Summary graphics (coarse time scale) :J

211 data

A1l davs

211 hours

Trend Record

Salaction

Display PRecord Details

Io/8 SSCH/RSCH Rate ISTSTEM |

Io/8 SSCH/RECH Rate STSTEM

TOTAL Total I/0 Rate USER

TCPIP

© Copyright IBM Corp—eea————
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.ile Edit V¥Yiew Go Bookmarks Links Options Directory Window Help

Data Retrieval Session with Systern GHVMA

Graphical Representation of Ferformance Data

Comrnatd 'Ref.resh. _-Systems Merw _.Retm_'t} ;:Help

9% total CPL SoCGHRSCH rate Total page rate

500 HCPU 4
S00 10z
LS00 Fgls
260 WP
250 |0
400 FPgls
o £
97z 5 7 = i1 9801
Source data: ACUM  HISTSLM A
Seal days: Wl andan-F riclay
=l hours: QR 0L10141 13 141516 b
. s
] E47
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:g Metscape - [Graphical Representation of Performance Datal IEal=

File Edit Yiew Go Bookmarks Links Options Directory Window Help

Data Retrieval Session with Systern CHWVIMA

Graphical Bepresentation of Fedormance Data

Command || Refresh .S}rstems | Merma || Return | Help

9% total CHLI solHRSCH rate Total page rate

200 WCOFPU
400 1Oz
200 FPgi=s
100 SLCFU
200 1Oz
100 Pgi=
I:l 1 i :{:IH“-A:. | | | 1 1 =
1| 100 200 Active users 5000 =ul 700
Solrce data: 190201413 HISTLOGT ™
Feariod: D700k - 19:00h .
| >
=g it
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&7 Graphical Representation of Performance Data - Netscape
File Edit “iew Go Communicator Help

Data Retrieval Session with System VR4ALL
Graphical Hepresentation of Performance Data

Command | Refresh | Systems | Menul Heturn | Helplr Auto-Refresh

80.0100s 4 Yser = TCPP
e AR T s AT T
m | :
............................................................................................. Pl e h—
40.0 1005 : : :
et B SR B S, S PR B EE
.............................................. S AT S TR | ST L | N ... AU . | W
1
™ o o o e - ! --------- [ e e
T —————
0 .
7 q 11 13 15 17

source data: WhALL FCKTREEND A =el days: All
FPeriod: All
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FCX238

AVS
DGTSRVO3
HARDWARE
JSW TZER
MULTI SRV
PERFTEST
RTMIST4
SMSSRVO1
TCPNAI NC

Selectable with IDLEUSER command

CPU 2064 SER 51524

M n
I dl e
30
189
189
189
8
189
189
189
189

M n

Userid | dl e
BUCKETS 189
DI RVAI NT 1
HOLDER 189
K4SERV 8
OPERACCT 6
PORTNVAP 8
RXAGENT1 8
SNMVPD 8
TFTPD 8

St at us

M n

Userid | dl e
DATAMOVE 2
FTPSERVB 189
| MAPAUTH 189
LI NI NS 189
OPERSYMP 189
RAI CHER 189
SFCML 189
SNVPQE 1
TOOLS 189

© Copyright IBM Corp. 2004

06: 58: 11

M n
Userid | dl e
DGTSRVO1 189
GCS 189
| MAP3SRV 8
LNXMASTR 189
OSADM N1 189
RECOVERY 189
SFSESA 189
SQLMACH 2
TPOPER 189

Userid
DGTSRV02
HAM LTJL
| SPVM
M1
PERFSVM
RVBMASTR
SVSVASTR
TCPMAI NB
VIWNFS

Moni t or

M n
I dl e
189
189
189
189
189

5
189

12

3
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FCX239 CPU 2064 SER 51524 Interval 03:49:11 - 07:14:11 Perf. Mbnitor

<------- CPU -------- > Ke-------- Spin Lock Activity --------- >
<--Ratio--> <----- Total ----- > <--- Scheduler ---> <-
| nt er val Pct Cap- On- Locks Average Pct Locks Average  Pct
End Ti ne Busy T/V ture |line /| sec usec Spin /| sec usec Spin st
>>Mean>> 1.0 1.66 .7789 9.0 74.8 1.825 .002 58.4 2.029 .001
05: 30: 11 1.0 1.71 .7760 9.0 65.9 1.941 .001 50.5 2.208 .001
05: 35: 11 1.0 1.71 .7672 9.0 69.1 1.881 .001 52.7 2.151 .001
05:40: 11 1.0 1.69 .7717 9.0 71.7 1.611 .001 55.2 1.798 .001
05:45: 11 1.0 1.69 .7794 9.0 72.5 1.646 .001 56.0 1.834 .001
05:50: 11 1.0 1.67 .7748 9.0 71.2 1.578 .001 55.1 1.762 .001
05:55: 11 1.0 1.69 .7708 9.0 72.4 1.642 .001 56.9 1.801 .001
06: 00: 11 1.0 1.68 .7804 9.0 70.0 1.558 .001 55.0 1.714 .001

Similar to SYSTEM_SUMMARY2_BY_TIME
Selectable with PROCSUM command
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z/VVM Version 4.4 provides monitor data for
Virtual Switches activity
VM Resource Manager operation
Processor type information

New Displays
VSWITCH display
VMRM display with VM Resource Manager data

Modified
Processor type added on LPAR and LPARLOG displays
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FCX240

Addr Userid
>> System <<
0113 TCPIP1
0116 TCPI P1
0119 TCPIP1

Selectable with VSWITCH command

©0woo< MO

© Copyright IBM Corp. 2004

Data for 2002/11/13 Interval 10:58:41 - 10:59:41
Time <--- Qutbound/s ---> <--- Inbound/s ---->
Qut Byt es <--Packets--> Bytes <--Packets-->
Sec T Byte T Pack T _Disc RByte R Pack R D sc
300 0 .0 .0 0 .0 .0
300 0 .0 .0 0 .0 .0
300 0 .0 .0 0 .0 .0
300 0 .0 .0 0 0 .0

Perf. Mbnitor

<--- Signal

<-- jssued/
Wite Read
.0 .0
.0 .0
.0 .0
.0 .0
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FCX241

Server
| RDSVM
| RDSVM
| RDSVM
| RDSVM
| RDSVM
| RDSVM
| RDSVM
| RDSVM
| RDSVM

Data for

Wor kl oad
WORK1
WORK?2
WORK3
WORK4
WORK5
WORK6
WORK?7
WORKS8
WORK9

Selectable with VMRM command

2003/ 04/ 07

| npor
t ance
10

)

1

10

)

1

10

5

1

| nt er val

10: 48: 14 -

10: 49: 14

<-- DASD --> <-- CPU --->

D- Goal
100

50

1

100

50

1

100

50

1

D- Act

100
100
100
100
100

© Copyright IBM Corp. 2004

C- Goal

100
50
1
100
50
1
100
50
1

C- Act

72

77
63
63

Per f .

Acti ve
Sanpl es

P R RPRRPRRERRPRPR

Moni t or
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= General Information
» http://www.vm.ibm.com/related/perfkit/

= Performance Toolkit Book
» http://publibz.boulder.ibm.com/epubs/pdf/hcsl7a00.pdf

= Comparison to VMPRF
» http://www.vm.ibm.com/related/perfkit/pkitprf.ntml

= Comparisonto RTM
» http://www.vm.ibm.com/related/perfkit/pkitrtm.html
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