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IBM Navigator for i

for Business

« IBM Navigator for i is the Web console for managing IBM |
« Has much of the function as System i Navigator

e but with a browser user interface

« Simply point your browser to http://systemname:2001

IBM. Navigator for i

IBM Systems Technical Events | i

Nelcome e = ]

Welcome to the IBM Navigator for i About Console

IBM Navigator for i provides an easy to use interface for the web-enabled IBM i management tasks, including all
previous IBM i Navigator tasks on the web, and 2001 port tasks.

Expand IBM i Management in the left-hand navigation area to get started.

To see the previous version of the 2001 port tasks and where they are located now, click below.

‘IBM i Tasks Page

& 0 IBM.



Updates to the Performance Data Investigator - PTFs

* Major enhancements have been made to Navigator for i and the Performance
Data Investigator

- IBMi7.3!
o HTTP Server group PTF SF99722
o Javagroup PTF SF99725
o Database group PTF SF99723
o Performance Tools group PTF SF99703

* For7.2 - install the latest level of:
o HTTP Server group PTF SF99713
o Javagroup PTF SF99716
o Database group PTF SF99702
o Performance Tools group PTF SF99714

* For7.1 - install the latest level of:
o HTTP Server group PTF SF99368
o Javagroup PTF SF99572
o Database group PTF SF99701
o Performance Tools group PTF SF99145

June 2016 Service Pack is the latest.... with the next update coming late this year

© Copyright IBM Corporation 2016. Technical University/Symposia materials
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Java 64-bit Requirement

 Admin2 server was updated to use JDK 64bit in the December 2015
DG1 group (HTTP server for i)

« Java SE 6 or 7 64-bit must be installed in order for Admin2 server to
function properly

* Product install requirements:

https://www.ibm.com/developerworks/community/wikis/home?lang=en

#!/wiki/IBM%20i%20Technology%20Updates/page/Product%20Install
%20Requirements
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Browser Support

« Supported Browsers for the latest Navigator enhancements:

‘ Unsupported Web Browser

té * Internet Explorer 9
Unsupported Web Browser
Your Web browser is not offically supported by the IBM Navigator for i. Use of an unsupported Web browser may
. lead to unexpected or possibly incorrect behavior. The following Web browsers are fully supported:
)
* FireFox 20 or newer -
Microso plorer 9
Google Chrol r higher

You may continue and use your unsupported Web borvser, but it is not recommended.

€. Google Chrome 25 or higher

[T po not show this message again

Unexpected results may be browser related
Example problems are....

 Hung charts
 Empty tables

Clear your browser cache after installing the PTFs
Review your browser security settings

For details see browser tips
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Tips for Best Performance for Navigator -

(and the Performance tasks) HelpLul
« Good system tuning practices are essential [P
- CPU
« Memory
* Disk

PDI makes extensive use of SQL to gather data for charts and tables
Navigator tasks run in the ADMINZ2 job in the QHTTPSVR subsystem

Ensure no bad DNS entries on the system

Use Application Runtime Expert to validate your environment

 Network health checker can be run from QShell:

/QIBM/ProdData/0S/0SGi/templates/bin/areVerify.sh —network

Use the Web Performance Advisor to validate your Web Performance
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B Performance

Investigate Data
Manage Collections

Performance Tasks

Configure Collection Services

« “Performance” is a major function in @ Graph History
Navigator B All Tasks
Active Jobs

Disk Status
* Investigate Data Investigate Data Search

[nvestigate Data

. M Collecti
« Manage Collections srens e

Performance Management for Power
Systems
 And much more! System Status

Collections

Performance Data Reports

B cCollectors
Disk Watcher
Job Watcher
Collection Services

Graph History
Sizing
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https ://www.ibm.com/developerworks/community/wikis/form/anony mous/api/wiki/beb2d3aa-565f-4 1f2-b8ed-55a791b93f4f/page/156bfb04- 396-

434e-8977-a0baaffd52f4/attachment/2d6e85a2-3cf1-4fe1-bd0e-af2f57d82a67/media/Intro to the Performance Data Investiga

HELLO

my name Is

nhvestigat
Data
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Enhanced Left Frame Navigation

PDI Perspectives Tree

IBM® Navigator for i

B Performance

Bl Investigate Data

Investigate Data Search
Health Indicators

Monitor
Collection Services
Database
Job Watcher
Disk Watcher

Performance Explorer

EEEEEEREBE

Batch Model

Manage Collections
Configure Collection Services

[E] Database

Database Locks Overview I

Database I/O

SQL Performance D{ Database Locks Overview l

Welcome | Database Locks Overview

Investigate Data - Performance Data Investigator

Selection
Name
Database Locks Overview

Description
This chart shows the database record lock contention time for all
contributing jobs and tasks over time for the selected collection.

View List
Database Locks Overview

Collection

Collection
Library Collection Name

QPFRDATA ~ Most Recent

" Displ ]\ S Most Recent
ISplay | | =€ar¢ 1141132820 (*CSFILE) - May 21, 2013 1:28:20 PM

Q141164450 (*CSFILE) - May 21, 2013 4:44:50 PM

Q142000003 (*CSFILE) - May 22, 2013 12:00:03 AM
Q143000002 (*CSFILE) - May 23, 2013 12:00:02 AM

. . . © Copyright IBM Corporation 2016. Technical University/Symposia materials
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Packaging: Performance Tools Licensed Program Product

= |BM i for Collection Services, Health Indicators, Monitors | 7.2
and Graph History| 7.3

» Performance Tools Licensed Program Product
« 5761PT1 for 6.1
5770PT1 for 7.1, 7.2, and 7.3

Performance Tools - Manager Feature
Disk Watcher, Performance Explorer, Database, Batch Model | 7.2

Performance Tools - Job \Watcher
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Packaging - Performance Tools Licensed Program Product

Investigate Data - Performance Data Investigator

Perspectives

Selection

uPerformance Explorer

uDisk Watcher

P

F L_JJob Watcher

71

IBM Performance Tools —
Manager feature

L..]Health Indicators

i uDatabase

Collection

collection Services \

Collection Library Collection Name
QPFRDATA ~ Most Recent

Display J Search J Options J Close J

IBM Performance Tools —
Job Watcher feature

Included with the base
operating system

T

IBM Systems Technical Events | ibm.com/training/events

IBM Performance Tools —

Manager feature
and latest PTFs

) )

IBM.
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Packaging: Performance Tools Licensed Program Product

7.2and 7.3
Included with the base
Perspectives operating system

t S Health Indicators /

7.2 F L-'Monitor

t UCollection Services

B Upatabase IBM Performance Tools —
B d30b watcher Manager feature

_# uDisk Watcher

‘F Jperformance Explore/r,/

7.2 _F uBatch Model

IBM Performance Tools —
Job Watcher feature
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Prerequisites: Authorizing Users to PDI

« Users need to be authorized to use the investigate data and collection
manager performance tasks

* |nclude users on the QPMCCDATA and QPMCCFCN authorization
lists

* Can be done via GUI or green screen

Edit Authorization List

Object . . . . . . . : QPMCCDATA Owner . . . . . . . : QSYS

Library . . . . . : QSYS Primary group . . . : *NONE
Type changes to current authorities, press Enter. Qpmccfen.autl Permissions - Localhost -

. . Object:
Object List
) /QSYS.LIB/ fen.
User Authority Mgt ;Q N o or
* * ype: wner: nmary group:
PUBLIC EXCLUDE Authorization list Qsys (None)

QSYS *ALL X N -
PDIO1 *USE Authorities view: Details ¥ | Go
ig%gg :ggg B T --- Select Action --- ¥ |
PDI04 *USE Sel;ct :fame. AUTL Management Use Change All Excdude Custom
PDIOS *USE e C
PDIO0G *USE T 8Qsys @ Z
PDIO7 *USE Remove | Customize...
fr0s  ~vos smove J
PDIOOS *USE —‘O\vner 888 imary Group @ Secured Objects

_OK || Cancel | Apply |




Content Packages

e 7.1 Investigate Data - Performance Data

« Health Indicators Perspectives

« Database (with PTFs) ' Elhieaith Indicators
- Job Watcher @ Monitor

* Disk Watcher DCollection Services

* Performance Explorer  (Apatabase

l:]Job Watcher

* New in7.2 uDisk Watcher
* Monitor r @ performance Explorer
 Batch Model F@Ba“h Model

* Newin7.3 B Graph History
* Graph History Summary

Detail

© Copyright IBM Corporation 2016. Technical University/Symposia materials 14
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Prerequisites - Authorizing Users to the Performance Tasks

« Users need to be authorized to use the investigate data and collection
manager performance tasks

https://www.ibm.com/developerworks/community/wikis/home?lang=en#!/wiki/IBM i Technology Updates/page/Authority

* Include users on the QPMCCDATAand QPMCCFCN authorization lists
« Can be done via GUI or green screen

B Security @ | (& v (_@ Actions ¥
Authorization Lists g
Create Authorization List Name Description
Change Object Permissions 3+ ... | No filter applied
Application Administration ] Qiwsadm IBM i Access Administrators
Cryptographic Services Key Managemer [_:Z] Qlwisvr
Intrusion Detection 9 Qoptsec Default Optical Authorization List
All Tasks L [L;_‘] Qpmccdata ]
Users and Groups B 23 Qpmeccfen
Database ! & prfse-rver
Journal Management o Lﬂ Qsylmtjava
B Performance 2 Qzsrvhttp

. . . ‘ © Copyright IBM Corporation 2016. Technical University/Symposia materials 15
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Prerequisites - Authorizing Users to the Performance Tasks

Fdit Authorization List

Object . . . . . . . : QOPMCCDATA Owner . . . . . . . : QSYS
Library . . . . . : QSYS Primary group . . . : *NONE

Type changes to current authorities, press Enter.

Object List

User Authority Mgt
*PUBLIC *EXCLUDE

QSYS *ALL X
PDIO1 *USE

PDIO2 *USE

PDIO3 *USE

PDIO4 *USE

PDIO5 *USE

PDIOG6 *USE

PDIO7 *USE

PDIOS8 *USE

PDIOY *USE

More. ..
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Application Administration for Performance Tasks

Welcome X || Performance | Investigate Data 3| Application Administration X

Select the functions or applications available to users.
IBM Navigator for i

Select | Function | Default Access | All Object Access | Customized Access |

Client Applications C > ‘-"S File Systems®)

Host Applications c - EPerformanceEl

C i Investigate Data®]

C (f#:Manage Collections ]

C = Disk Watcher[]

C & 10b Watcher®
[ ]

You can now customize the performance tasks available to users in the Navigator GUI

© Copyright IBM Corporation 2016. Technical University/Symposia materials 17
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Investigate Data

[ Performance
B Investigate Data
¥ Investigate Data Search

@ Health Indicators
Monitor
Collection Services
Database
Job Watcher
Disk Watcher
Performance Explorer
[E Batch Model

Investigate Data - Performance Data |

Perspectives

DHeaIth Indicators

mMonitor

mCollection Services

DDatabase
[:|Job Watcher
E:'Disk Watcher

mPerformance Explorer

[:]Batch Model

CIHealth Indicators
mMonitor
@Collection Services

#® cpy utilization and Waits Overview
#® Cpy utilization by Thread or Task

® Resource Utilization Overview

Investigate Data - Performance Data Investigator [4

Perspectives Selection

Name
CPU Utilization and Waits Overview

Description
This chart shovws CPU utilization and some categories of the
more interesting waits for all contributing jobs and tasks over
time for the selected collections. Use this chart to select a time
frame for further detailed investigation.

mJob Statistics Overvievs View List
mWaits
GCPU

mDisk

mphgsical Disk I/O
Gsvnchronous Disk I/O

[:lMemogx
mpage Faults
mLoqical Database I/O

mVirtual /o

O communications

m5250 Display Transactions

mphgsical System

Bsava

mTimeline

mWorkload Group

DCollection Services Database Files
CIDatabase
GJob Watcher
[:]Disk Watcher

mperformance Explorer
Bgatch Model
mCustom Perspectives - PDITESTO

Collection
Collection Library Collection Name

CPU Utilization and Waits Overview

QPFRDATA v Most Recent

Iv Display ] | Search ] | Save as Favorite ] | Options ] | Close ]




|
- dColledion Services
‘ ’ * CPU Utilization and Waits Overview

Resource Utilization Overview 2 Cey utlization by Thread or Task

e Resource Utilization Overview

Resource Utilization Rates ¥
_— Summary for general overall health:
14,000—- - CPU Ut|I|Zat|On
% 12000 = Disk Utilization
= Disk Busy
% 8,000 .
= 5250 Transactions
A = 1/Os per Second
2000 N W - Page Faults
0 | N\ '
12:15 AMI 2:15I AM l 4:15lAM I 6:15I AM I 8:151AM I10:115 AMI; IZ:EEIST!’M l 2:15l PM ' 4:15I PM I 6:15 PM 8:15PM 10:15 PM L
—— Total Physical Disk |jOs Per Second ~—Total Logical Database |f/0Os Per Second Total 5250 Display Transactions Per Second

—— Total Page Faults Per Second

. .

100

80

60

40 -

Utilization (Percent)

20

0 /l\/l\ I /l\/\l I I T T T T T T T T T T T I I I Ar
12215AM 215 AM  4:15 AM 6:15AM 815AM 10:15AM 12:15PM  2:15PM 4:15 PM 6:15 PM 8:15PM 10:15 PM
Date - Time

IBM Systen — Percent Disk Busy Disk Space Utilization — Partition CPU Utilization




tF 'j Collection Services

‘ ’ . CPU Utilization and Waits Overview
CPU Utilization by Thread or Task
® Resource Utilization Overview

CPU Utilization and Waits Overview

CPU Utilization and Waits Overview

Perspective ] Edit 2] View ] History

Collection Time System
Name(s): CS22822SND Start: Feb 28, 2008 12:00:02 AM Name: RCHASTND
Library: COMMON End: Feb 29, 2008 12:00:00 AM Release: VGR1MO
Type: Collection Services File Based Collection

File level: 28

‘ { --- Select Action --- ¥ I ‘

CPU Utilization and Waits Overview
60,000: 100
50000—5 <
000 5 E - 80
_ : -
] \ e
o l0,000-§ 's - =
= & : 60| £
S 5 ; : =
& po.000 E 2
@ E " b 1l =
Bl o~ ; : 0|3
= $0,000 4 i CH AERAERRRL., . 3
a N4 2 L B 1 =
] A 51 - - i 3
: (oo oM S ——— 303 bl -
o000 (RERRREHEHEEIEE L R ﬂﬁ 3 H i [
] PR C O E R R Rk D wu ifilsss e e/sn FEREREDD
: e "!!!!g!ptuwsuiuu‘;!';‘ i g oanonnoo ERniRE
it T T T Tt R e e T iiiimiii I,
12:15AM 2:15AM 415 AM 6:15AM  8:15AM 10:15 AM 12:15PM 215PM 415PM 6:15PM  8:15PM 10:15 PM
Date - Time
Dispatched CPU Time CPU Queuing Time Disk Time
Journaling Time Operating System Contention Time 1] Lock Contention Time
Ineligible Waits Time =— Partition CPU Utilization
%]




B Performance Ve \f
Investigate Data Search B Investigate Data \_/

Investigate Data Search

* |nvestigate Data Search

https://www.ibm.com/developerworks/community/wikis/home?lang=en#!/wiki/IBM i Technology Updates/page/Investigate Data Search Function

* Replaces the old search (aka “metric finder”)

« Searches in the:
» Content package and perspective names

* View

* Description
* Metrics

« SQL

« Search without metrics and SQL for faster results
 Add metrics and SQL for more detail searches

© Copyright IBM Corporation 2016. Technical University/Symposia materials 21
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B Performance

B Investigate Data

l “ Investigate Data Search l

Investigate Data Search

Whole Words Only

Investigate Data Search

Case Sensitive

Type at least 3 non-empty
characters

Search In:

Package Name

.+ Perspective

. View

Description

Metrics

SQL

Show Columns

Metrics

SQL

Package Name . Perspective Description View
This chart shows allocation and deallocation
Storage
Storage of the temporary and permanent storage,

Collection Services

T o : Allocation
viewing its storage statistics over time.
This chart shows allocation and deallocation
Storage of the temporary and permanent storage for Storage
Collection Services Allocation/Deallocation all contributors over time for the selected Allocation/Deallocation
Overview collections. Use this chart to select a time Overview

Monitor

Allocation/Deallocation by
Thread or Task

Disk Storage Utilization
(Average

net frames requested by thread or task. Use
this chart to select a thread or task for

frame for further detailed investigation.

Charts show the disk storage utilization
(average) metric of the performance data
monitored, as well as the metric breakdown
details by ASP.

Allocation/Deallocation by
Thread or Task Sorted by

Disk Storage Utilization
(Average)

© Copyright IBM Corporation 2016. Technical University/Symposia materials 22
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Collection

Collection Library Collection Name
QPFRDATA ~ Most Recent v

Metric Finder | :] . . )
. Display | | Search || Options | | Refresh Perspectives | | Close

Investigate Data - Performance Data Investigator

Investigate Data - Performance Data Investigator

Metric Finder

Metric Metric Finder
Metric Name: Metric
Prima . . Metric Name:
ry Affinity Domain ID

' SMAPP Evaluations Serviced

Pe SMAPP Index Build Time Estimations
SMT Hardware Threads: Perspective
SQL Cursor Count

SQL Cursor Reuse Select | Perspective
STRPFRMON Trace Type:

Samples Taken

SaveDocument URLs Received

Scaled CPU Microseconds

0 Scaled CPU Tme |
" Scaled CPU Time Microseconds

~— Scaled CPU Time Used

Q| scaled cpu utilization

-~ Search String Commands

_Disl second Most Frequent Journal Entry Type

Secondary Affinity Domain ID

Secondary Control Unit

Secondary Line Description

Secondary Thread Flag

Secondary Thread Thresh (ms):

Scaled CPU Time

Collection Services --= CPU --> CPU Utilization Overview

Collection Services --> CPU --> CPU Utilization by Generic Job or Task
Collection Services --> CPU --> CPU Utilization by Job Current User Profile
Collection Services --= CPU --=> CPU Utilization by Job User Profile
Collection Services --> CPU --> CPU Utilization by Job or Task

Collection Services --= CPU --> CPU Utilization by Pool

Collection Services --= CPU --> CPU Utilization by Server Type

Collection Services --> CPU --> CPU Utilization by Subsystem

Collection Services --= CPU --> CPU Utilization by Thread or Task

DI0|10I0|O0(0|0|0|10|0

Collection Services --> CPU Utilization by Thread or Task

Page 1 of 1 ‘ \ Go ‘ Rows g Total:

Collection
Collection Library Collection Name
QPFRDATA ~ Most Recent v

IBM Systems Technical Events | ibm.com/trainin | Display | [_List | | options | | Refresh Perspectives | | Close |




Options Collection

Collection Library  Collection Name
QPFRDATA v  Most Recent -

_ Display | | Search | | Save as Favorite ||| Options ||| Close |

Investigate Data - Performance Data Investigator

Options
Use pattemns Use patterns where applicable in charts.
Show charts Whenever possible, show charts instead of tables.
Enable design mode Enable advanced features allowing design and development of new content.
Show help Show help messages for many tasks.

Show SQL error messages Show SQL error messages to user.

Set table size Rows: |15 Columns: |8 Specify the number of visible rows and columns shown for tables.
Default library Specify the default library that will be used when a collection is
@ Use Collection Services configured library selected.

© Use last visited library

|:_:| LJ se ||D ra l‘y

-
System Monitor

Show thresholds | Show thresholds in system monitor charts.

7.2 __OK | | Cancel |

IBM SyStemS TeChnical Events | ibm'com/training/events ’ ’ ' may not be reproduced in whole or' in part without the prior written permission of
IBM.



Option — Show SQL Error Messages

Investigate Data - Performance Data Investigator

Options
Use pattemns Use patterns where applicable in charts.
Whenever possible, show charts instead of tables. = = . .
sl P CPU Utilization and Waits Overview
[l Enable design mode Enable advanced features allowing design and development of new content
{ » it 2l Vi » | »
] Show help Show help messages for many tasks. Perspective :I Edit :I View :] History :I

Show SQL error messages [Show SQL error messages to user.

[ --- Select Action --- w |

] Set table size Rows: |15 Columns: |8 Specify the number of visible ro
. CcpPU Waits Overview
Default library Specify the default library that v
@ Use Collection Services configured library selected. Seizes and Locks Waits Overview
Use last visited library Contention Waits Overview
Use library: Disk Waits Overview

System Monitor Journal Waits Overview

] Show thresholds Show thresholds in system monitor charts. ] Classic JVM Waits Overview
(oK ) ( Cancel ) |  CPU Utilization by Thread or Task

Resource Utilization Overview

1 CPU Health Indicators

@
“Show SQL error messages” - E et
Y
Modify SQL window will provide error @ | size next upgrade
message to help solve SQL errors. £ | Change Context
= Show as table
Table Actions I
© Copyright IBM Corporation 2016. Technical University/Symposia materials 25
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Show SQL Error Messages

SQL Statement

| Reset '
SELECT MOdIfy SQL window

QSY.INTNUM,

QSY.CSDTETIM AS CSDTETIM,
MAX(PCTSYSCPU) AS PCTSYSCPU, ;

SUNTIMED) = Q0001 AS WEDL. Easier to see SQL errors
SUM(TIMEO2) * .000001 AS WBO02,

SUM(TIMEOS + TIMEO6 + TIMEO7 + TIMEOS + TIMEQ9 + TIME10) * .000001 AS WB050607080910,
SUM(TIME11) * .000

SUM(TIME14 + TIME Welcome X | Performance X | InvestigateData X

SUM(TIME16 + TIME

SUM(TIME18) * .000

100 AS PCT100,

>

m

DTETIM AS DTETIM, [ITRRTNRTE T
DTECEN AS DTECEN
FROM( The query you entered can not be understood by this application. Please correct and try again.
SELECT
DTECEN (LRPOWELL) - SQLQuery.executeQuery() - Select String: SELECT QSY.CSDTETIM AS CSDTETIM, QSY.PARTCPUUTIL,
ggggig QDK.PCTDSKFULL, QDK.PCTDSKBUSY, QSY.INTNUM, QSY.DTETIM AS DTETIM, QSY.DTECE AS DTECEN FROM ( SELECT
DTETIM, DTECEN AS DTECEN, INTNUM, DTECEN || DTETIM AS CSDTETIM, DOUBLE(SYSPTU)/DOUBLE(SYSCTA) * 100 AS

Allow collection choice PARTCPUUTIL FROM QTEMP.QPFRDATAQAPMSYSTEMQ146000002 QSY) QSY INNER JOIN ( SELECT CSDTETIM, CASE

WHEN SUM(DSCAP) <> 0 THEN (SUM(DSCAP - DSAVL) / SUM(DSCAP)) * 100 ELSE 0 END AS PCTDSKFULL,
AVG(PCTDSKBUSY) AS PCTDSKBUSY FROM ( SELECT QSY.DTECEN || QSY.DTETIM AS CSDTETIM, DOUBLE(MAX(DSCAP))
AS DSCAP, DOUBLE(MIN(DSAVL)) AS DSAVL, AVG(CASE WHEN DSSMPL <> 0 THEN DOUBLE(DSSMPL - DSNBSY) /
DOUBLE(DSSMPL) * 100 ELSE 0 END) AS PCTDSKBUSY FROM QTEMP.QPFRDATAQAPMSYSTEMQ146000002 QSY LEFT
OUTER JOIN QTEMP.QPFRDATAQAPMDISKQ146000002 QDS ON QSY.INTNUM = QDS.INTNUM WHERE ((DSASP = '1"))
GROUP BY QSY.DTETIM, QSY.DTECEN, DSARM, DMFLAG) A GROUP BY CSDTETIM) QDK ON QSY.CSDTETIM =
QDK.CSDTETIM ORDER BY CSDTETIM

[SQL0205] Column DTECE not in table QSY in *N.

IBM Systems Technical | _OK]

. OK J | Cancel ]
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Design Mode

Once you “Enable Design Mode” additional options become available to create
and edit your own charts and tables.

Investigate Data - Performance Data Investigator

Perspectives Selection
X Name

— Collection Services
B Ul Health Indicators

= ) Description
- UMonltor P ) . L. . .

- Chart and table views over a variety of performance statistics from Collection Services
B U collection Services performance data.

. G _
patabase Default Perspective

B L job Watcher Resource Utilization Overview
B pisk watcher f

B B performance Explorer
B Ugatch Model
B (O custom Perspectives - PDITESTO | Edit J Advanced Edit J | Delete J

. Move Up J Move Down J

Locked \

| New Folder... J | New Perspective... J

J

Collection
Collection Library  Collection Name
QPFRDATA v Most Recent v

Display | | Search | | Save as Favorite | | Options | | Refresh Perspectives | | Close |

27

IBM| http://ibmsystemsmag.blogs.com/i can/2011/08/customizing-a-perspective-in-pdi.html |




Health Indicators
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Health Indicators

(i

Investigate Data - Performance Data Investigator

Perspectives

0 QHealth Indicators System Resource Health Indicators

. System Resources Health Indicators
_— . System Resources Health Indicators

- M Perspective I Edit &I View I History 2
. Disk Health Indicai collection Time System

[ . Memo ry POO|S He  Name(s): CS228229ND Start: Feb 28,2008 12:00:02 AM  Name:
Library: COMMON End: Feb 29,2008 12:00:00 AM Release: V6R1MO

. Response Time He¢  Type: Collection Services File Based Collection
® Database Health 1 [ |- Select Action - <

System Resources Health Indicators

Intervals Distribution (Percent)
N 10 Y © *° A
L L 1 1 1

Database Health I &
Indicators were \\\\\\

introduced with 7.2

Performance Metric

5250 OLTP Response Time

. Percentage of intervals with values under defined thresholds . Percentage of intervals with values abowve Warning threshald

- Percentage of intervals with values abowve Action threshold

IBM Systems Technical Events | ib




CPU Health Indicators

= System Resources Health Indicators
CPU Utilization and Waits Overview
CPU Utilization Overview
Interactive Capacity CPU Utilization
Define Health Indicators




Database Health Indicators|7.2+

r | | --- Select Action --- » | |

Datab  gystem Resources Health Indicators

Physical Database I/O Overview - Basic

P73 Logical Database I/O Overview

Plan Cache Searches

Adaptive Query Processing (AQP)
Define Health Indicators

Export

Modify SQL

Size next upgrade

Change Context
Show as table
Table Actions

Plans Removed from Cache Rate

Database&e Performance Metric (Per

I Percentage of intervals with values under defined thresholds
. Percentage of intervals with values above Warning threshold
. Percentage of intervals with values above Action threshold

P Faults O i . - .

TR T S Intervals Distribution (Percent)
Query Opens Q
Plans Detailed "L° &Q 6° $° ‘\.°

. - ] © Copyright IBM Corporation 2016. Technical University/Symposia materials
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Define Health Indicators

/.2 screen captures

Define Health Indicators

System Resources Health Indicators

CPU

Disk

Memory Pools

[Empty] *

5250 OLTP Response Time

Database

Available Indicators

Selected Indicators

Add >> |
" |Memory Pools
| Remove << | |Disk

Database
CPU

5250 OLTP Response Time [k

‘ ] --- Select Action --- ¥ I ‘

CPU Health Indicators

Disk Health Indicators
Memory Pools Health Indicators

Response Time Health Indicators
Database Health Indicators

Define Health Indicators

Warning o

—

Action

Define Health Indicators

System Resources Health Indicators

CPU

[Empty] *

Disk

Memory Pools

5250 OLTP Response Time

Database

Available Indicators

Selected Indicators

Current Threshold Values

| Add >> |

Jobs CPU Queuing Percent
) | Interactive CPU Utilization
| Remove << | |Partition CPU Utilization

Warning (10

Action |20

Define Health Indicators

System Resources Health Indicators

CPU

[Empty]

Disk

Memory Pools

PN

5250 OLTP Response Time

IBM Sy

Database

Available Indicators

Selected Indicators

Current Threshold Values

| Add >> |

| Remove <<

Average Disk Response Time
Average Disk Space Percent Used

Warning |20
Action |30

N IBM.




Define Health Indicators

/.2 screen captures

Define Health Indicators

System Resources Health Indicators

Available Indicators

Disk
Memory Pools

Selected Indicators

 Add >> |

l' Remove << ]

Faults Per Second
Page Faults Pending Per Second

Action

5250 OLTP Response Time

Database

Current Threshold Values

Warning |4000
|5000

Define Health Indicators

System Resources Health Indicators

CPU

Disk

Memory Pools

5250 OLTP Response Time

Database

Available Indicators

[Empty] < | Add >> |

| Remove << )

Selected Indicators

5250 OLTP Resp ] m

Current Threshold Values

Warning |300

Action

1000

Define Health Indicators

System Resources Health Indicators

Available Indicators

CPU

[Empty] * | Add >> |

Disk

| Remove << |

Memory Pools

5250 OLTP Response Time

Database

Selected Indicators

SQL Full Opens Rate

Plans Built/Rebuilt Rate

Native Full Opens Rate

Physical Database I/O Rate
Plans Removed from Cache Rate

-

Current Threshold Values

Warning |200

Action  |5p0




Reports
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Performance Data Reports

http://ibmsystemsmag.blogs .com/i_can/201 3/05/performance-reports-with-the-performance-data-investigator.html

‘Executive” Reports = Create a group of printed or online graphs

B Performance of performance perspectives

@ Investigate Data
Manage Collections

B All Tasks
Active Jobs

Generate a PDF or zip file containing the
requested graphs for the collection

Disk Status

Investigate Data Search

Use for weekly reports

Investigate Data

Manage Collections

Performance Management for Power Crea te Pe rfo rmance Da ta Repo rt

Systems
System Status
Collections

[ Performance Data Reports
Add Definition

s / Start with Report Definitions
New Based On
Report Definitions

) )
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Performance Data Reports

Performance Data Report Definitions

IBM® Navigator for i |

Welcome || Report Definitions || Add Definition | Delete Definition || NewBasedOn X
B Performance

Investigate Data

Manage Collections Add Performance Data Report Definition

Configure Collection Services

Name: |
Graph Histo .
“ P y Description: |
= All Tasks .
Perspectives
Active Jobs -
Select | Perspective | Package
Disk Status
None
Investigate Data Search
Investigate Data
Manage Collections )
Collection

Performance Management for Power Systems

Collection: Any ~
System Status

Collections Library: Any v

[E Performance Data Reports Type:

Add Definition C p
Delete Definition over Fage

New Based On Title:
Report Definitions |

Report Definitions allow you to view existing definitions
Add Definition to create your customized report

)‘) © Copyright IBM Corporation 2016. Technical University/Symposia materials 36
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[F] Performance Data Reports
B Add Definition
Delete Definition

O
Report Definitions " New Based on

Report Definitions

Performance Data Report Definitions - Etc3tl.rchland.ibm.com
—— . |
e | ¥ @y Actions ¥ Filter :,
. \ Name Description
No filter applied X
] Health Indicators A predefined performance
] System Overview A predefined performance
u Resource Consumption A predefined performance

Create Performance Data Report

Report definition: | system Overview -
Output type: PDF v
Collection: Most Recent v
Library: QPFRDATA ~
Type: Collection Services File Based Collection
oK | | cancel |
IBM Systems Technica R he pror witen pemmissionct




Create your own Report Definition
3

e I v [ﬁ Actions ¥ Filter 1
New » | Add Performance Data Report Definition...
Name | - T oo -
No filter applied [ Refresh
Health Indic :G:O Advanced Filter A predefined performance
System Ove[i#) Export » A predefined performance
Resource C EE Configure Options A predefined performance

Add Performance Data Report Definition
Add Performance Data Report Definition

Name: | |

Description: | ]

Perspectives
| Select | Perspective | Package J‘ \j

None

Add Performance Data Report Definition

Add Perspective

Filter

Collection name: (CS5228229ND (*CSFILE) «
Library: COMMON v
Perspectives Selection
DData base

J':i(:ollection Services

® py utilization and Waits Overview
® Resource Utilization Overview
DJob Statistics Overviews

Owaits

CPU

Disk

Physical Disk I/O
: Svynchronous Disk I/O

~

DI DI DI DI

|

Collection
Collection: Most Recent A 4

Library: QPFRDATA  +
Type:

Cover Page
Title:

4
R

Report definition name
Date created
Perspectives

Collection name

[ ok ] [ Cancel

IBM Systems Technical Events | ibm.com/training/events m

Add Performance Data Report Definition

Add Performance Data Report Definition

Name: IDemo Report ]

Description: IReport prepared for my presentation

Perspectives
: E? l --- Select Action ---w»

Select | Perspective | Package

] CPU Utilization Collection Services
and Waits
Overview

¥ Page Faults Collection Services
Overview

] Synchronous  Collection Services
Disk I/O
Overview

IBM.



Create Performance Data Report

Report Definitions - Dmil.rchland.ibm.com

§| %V @V |Actionsv

No filter applied

Name Description
l@ Health Indicators A predefined performance dat:
A HS System Overview ( datz
" Create Performance Data Report...
!fg Resource Consumpti J - dat:
New based on...
Delete...
Properties...

Create Performance Data Report

Report definition: ‘ Demo Report v’

Output type: W

Collection: CS228229ND (*CSFILE) - Feb 28, 2008 12:00:02 AM «
Library: COMMON v

Type: Collection Services File Based Collection

| OK | | Cancel |

IBM Systems Technical Events | ibm.com/training/e




Resulting Report (PDF example)

CPU Utilization and Waits Overview
Collection System Time
Name(s): CS228220ND Name: RCHASTND
Library: COMMON Release: V6R1MO
Type: Collection Services File Rased Collection
000

Start Feb 28, 2008 12:00:02 AM
End: Feb 29, 2008 12:00:00 AM

50,000

Feb 28, 2013 10:03:43 AM

Performance data report definition:
Demo Report

Report title:

Perspectives included in report:
CPU Utilization and Waits Overview
Page Faults Overview

Synchronous Disk 1/O Overview

Library/Collection used for report:
Common/Cs228229nd

Example Report based upon COMMON performance collection

100

IBM Systems Technical Events | ibm.com/training/events

40,000 ] o}
c
.
< s
= -
H =
Z g
3 30,000 g
@ =
E 2
= A
2
20,000 - 2
i
10,00 Collection System Time
Name(s): CS228220ND Name: RCHASTND Start: Feh 28, 2008 12:00:02 AM
Library: COMMON Release: V6R1MD End: Feb 29, 2008 12:00:00 AM
Type: Collection Services File RBased Collection
6,000,000 10,000
Disn® 5,000,000
Jourt 5 8,000
- 4
Ineli i
i
4,000,000 H 1
ﬂ ] : :w m
s g R 511 16,000 §
(e i Il @
H Ry |
3,000,000 3 f i e g
o 1] Budh { w
= i <) 2
° i B4 ¥ 4,000 S
= » 11 3 L4 ] =
] L1 1 8 ]
2,000,000 - ' i f Wk |
> " 1 Lid 8
4 £ S48 "
i " 84 { . ]
| il h Hiiti Kk
ki X5 2,000
1 ann nan ] i H QR A ’
Synchronous Disk 1/0 Overview
Collection System Time
Name(s): CS228220ND Name: RCHASTND Start Feb 28, 2008 12:00:02 AM
Library: COMMON Release: V6RIMO End: Feb 20, 2008 12:00:00 AM
Type: Collection Services File Based Collection
14,000,000 12
12,000,000
10
10,000,000
& 8,000,000
=
-
£
=
=
S 6,000,000
4,000,000
2,000,000 -

LT
8:15 AM
Date - Time
E] Total Synchronous Disk IfO Reads Ea Taotal Synchronous Disk 10 Writes
— Awverage Write Response Time

) )

DI,

8 805
415 PM

— Ayerage Read Response Time

(Spuodasiip) awi] asuodsay aberday



7.2 and later
System Monitors

Predictive Performance Management

Tuesday — 15:00-16:00
Thursday — 8:45-9:45

IBM Systems Technical Events | ibm.com/training/events
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7.2 System Monitors

(= IBM i Management

Target Systems and Groups

Favorites

« System Monitors were introduced with
Navigator in 7.

« Similar to Management Central System Monitors

« System Monitor data comes from Collection Services

2

System
B Monitors

System Monitors

Message Monitors
= All Tasks

System Monitor

Message Monitor

* You can view System Monitor data with the Performance Data

&l & &

Investigator

IBM Systems Technical Events | ib

30 ... | No filter applied

v

Monitor
DawnDemoTwo

DawnDemo

b ‘@ ’ Actions ¥

Status

Crarknd

Visualize Monitor Data

Metrics Description

Disk Response Time (F Small Intervals

Investigate Monitor Data *»

All Metrics

Event Log
Start

Stop

New Based On
Delete

Properties

Disk Response Time (Read)
Machine Pool Faults Rate

User Pool Faults Rate (Average)
CPU Utilization (Average)

Temporary Storage Utilization

ds

aterials 42
mission of



Monitors with IBM Navigator for i

B IBM i Management

Target Systems and Groups Select what you want to monitor

Roldliiaos Set monitoring intervals
System
B Monitors Set thresholds
System Monitors
i T Define actions taken when a threshold is reached
B All Tasks

[E System Monitor Manage event |OgS

Create New System Monitor
System Monitors

(= T SN ]l ie gl System Monitors - Lpg9ut27.rch.stglabs.ibm.com
Create New M

Message Moni -
9 @ ‘ @ v @ Actions ¥ Filter
Monitor Status Metrics Description Creation Date/Time Status Changed Owner
3 ... ] No filter applied

DawnMay Started Disk Arm Utilization for Example CPU Monitor  2014-04-26 17:35:30. 2014-04-26 17:40:22.07 DMMAY
SYS_MON_3 Stopped LAN Utilization (Averag System Monitor ' 2013-12-03 20:08:59.: 2013-12-03 20:10:02.03
Disk_monitor Stopped Disk Arm Utilization (Av 2013-11-27 13:32:13.1 2013-11-27 13:32:29.11 L. o
SYS_MON_2 Stopped Disk Arm Utilization (Av 2013-11-2520:13:11. 2013-11-2520:13:11.12
SYS_MON_1 Stopped Disk Arm Utilization (Av 2013-11-25 20:09:42.1 2013-11-25 20:09:42.05 © =~ L

List of system monitors on the system
‘ © Copyright IBM Corporation 2016. Technical University/Symposia materials 43
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[E) Monitors
“ System Monitors

Create New System Monitor = Message Monitors
[ All Tasks

[ System Monitor
% Create New System Monitor
B system Monitors

System Monitors - Lp8 s.lbm.com & Message Monitor

e | @" E Actions ¥

Create New System Monitor...

:J Monitor J
3+ ... No filter applied
] SYS_MON_3 Save as Favorite

Event Log

Disk_monito e Refresh :
|

SYS_MON_2 :? Advanced Filter r

SYS_MON_1/% Export b

E Configure Options

Set Monitor General Information

*General *Name IDawnMay]
TR Description [Example System Monitor
Summary
. - ] © Copyright IBM Corporation 2016. Technical University/Symposia materials
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Visualize Monitor Data

* Visualize Monitor Data
* Added with 7.3, going back to 7.2 soon

§| gv [;17 [E|Actionsv

|20 ... | No filter applied
Monitor Status Metrics D

Visualize Monitor Data
DawnDemo Investigate Monitor Data » | Disk Response Time (F Al

% DawnDemoTw Disk Response Time (f St

Event Log
Start
Stop

New Based On
Delete

Properties

© Copyright IBM Corporation 2016. Technical University/Symposia materials
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Welcome ¢ | Dashboard | System Monitors 3 | DawnDemo - Monitor Data

" -e- Actions - w | DawnDemo - All Metrics

« Context
Collection Name: R297000002 Collection Date: 2016-10-23 Collection Type: *CSFILE
Library: QPFRDATA Coordinate Scrolling | | Show Thresholds V]
Layout(columns) EE Automatic Refresh V)
Refresh
+ Disk Response Time (Read) ~ Spool File Creation Rate v Machine Pool Faults Rate
5.3 - 1.0 4 1.0 4
48— o 0.9 0.9
43 - E 0.8 - o 08~
w 3.7 & 0.7 g 0.7
E 3.2 i 0.6 S 06
2.7 4 0.5 5 0.5
a
‘;‘ 2.1 g 0.4 8 04
= 16- 5 03- 3 03-
1.1 8 02- “ 0.2
0.5 L 0.1 0.1
0.0 T ! T T T T T 1 0.0 PPttt L ——a & o
KL, R I R R B o @ KL NN VR ,@ @ @ 6! oo @ @ @ @ ,@ @ e@ o
01‘30-6110-&.10-&.49 @1\ Q"L\ g DO o 6‘":" e A @\“ o _\e o AT ,\s o 1\3 &\a ) o A
Date - Time Date - Time Date - Time
= )
~ User Pool Faults Rate (Average) ~ CPU Utilization (Average) ~ Tempoerary Storage Utilization
5.3 - 4.1 1.1
48 3.7 1.0
o 437 334 0.9
—o—0—0—0—0—0—0—0—
§ 3.7 2.9 0.8
& 3.2 € 254 € 0.7
§ 271 8 20- 8 o6
g 2 o 16 o 04
3 16 1.2 0.3
o 0.8 - 0.2
0.5 0.4 0.1
0.0 T T T T T T T 1 0.0 T T T T T T T 1 e.0 T T T T T T T 1
PRSP P S S P PC L PR S PRI S A R R D o a aR B s SR SR I L . MR e e
@\ @.\A 0.1\“ o A Qq-.x o A o A Q,, ¥ a Q.,« @-."@ 6,-?@ @-ﬁ @-:LQ o g P @ g g Q.,-?} 01-.'@ 6,-.'@ @a“ @aﬁ AP g P @ g g Q-ﬁ}

Date - Time Date - Time Date - Time




Investigate Data - Monitor

 Investigate Monitor Data via the Performance Data Investigator
« This interface allows you to view monitor data without having setup a

system monitor

Investigate Data - Performance Data

Perspectives

uHeaIth Indicators

uMonitor

IBM Systems Technical Events | ibm.com/training/events )‘)

UCollection Services

uDatabase

uJob Watcher

uDisk Watcher

uPerformance Explorer

uBatch Model

© Copyright IBM Corporation 2016. Technical University/Symposia materials
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/.2 and later

Batch Model

IBM Systems Technical Events | ibm.com/training/events
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Batch Model

« Batch performance is important for many customers

« "What can | do to my system in order to meet my overnight batch run-
time requirements?”

* (also known as the Batch Window )

* A sizing tool
* based on Collection Services performance data

 predicts batch workload run times, resources used, and duration of the
“‘batch window”

© Copyright IBM Corporation 2016. Technical University/Symposia materials
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Batch Model

B Performance
Investigate Data

Manage Collections
I Configure Collection Services

Graph History
B All Tasks
“ Active Jobs
Disk Status
Investigate Data Search
Investigate Data

Manage Collections

Performance Management for Power Systems

System Status
Collections
Performance Data Reports
Collectors

Graph History

(ﬁ Sizing

[E Batch Model
| Analyze Batch Model
| Batch Models
' Calibrate Batch Model

' Change Batch Model
! Create Batch Model
Merge Batch Model

K ! Reset Batch Model

' Change Batch Model Calibration

~

/

Investigate Data - Performance Data Investigator

Perspectives !

DHeaIth Indicators

DMonitor
E]Collection Services

DDatabase

DJob Watcher
[:]Disk Watcher
mperformance Explorer

<'jBatch Model

* Measured/Modeled Resource Utilization Overview

* Measured/Modeled Workload Timeline Overview

Collection

Collection Library Collection Name
QPFRDATA ¥ None ~

| Display J . Search J . Save as Favorite J . Options J . Close

© Copyright IBM Corporation 2016. Technical University/Symposia materials
may not be reproduced in whole or in part without the prior written permission of
IBM.
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PTFs for POWERS8 Hardware Support

PTFs are needed for POWERS8 hardware support

« S154715
« S154462

* You must restart the HTTP Server after these PTFs are applied for
them to take affect

* ENDTCPSVR SERVER (*HTTP) HTTPSVR (*ADMIN)
e STRTCPSVR SERVER (*HTTP) HTTPSVR (*ADMIN)

© Copyright IBM Corporation 2016. Technical University/Symposia materials 51
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Batch Model - Change Batch Model

« Change Batch Model
* Model the workload
o Growth
o Processor
o Storage
o Other workload changes

IBM Systems Technical Events | ibm.com/training/events
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Batch Model - Change Batch Model — Growth

Change Batch Model - BMDEMO/Q095130713

IBM Systems Technical Events | ibm.com/training/events

Ceneral Batch model: Q095130713
Library: BMDEMO
Processor
Start date and time: 12/31/69 11:59:59 PM
Storage :
End date and time: 12/31/69 11:59:59 PM
Workloads Workload growth rate(%): lo |
Increase or decrease
Workload growth rate(%): D = 5% |ncrease grOWth I'ate Of Work
Workload growth rate(%): I'S—’ — 5% decrease done by a" JObS

© Copyright IBM Corporation 2016. Technical University/Symposia materials 53
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Batch Model - Change Batch Model — Processor

Change Batch Model - BMDEMO/Q095130713

General

*Processor

Storage

Workloads

IBM Systems Technical Events | ibm.com/training/events

Original Processor Information
Model/Feature/Frequency/Cores:

Partitioning type:

Number of virtual processors:
Processing units:

SMT enabled:

Maximum number of SMT hardware threads:

Model Processor Information
Model/Feature/Frequency/Cores:

Partitioning type:
#Number of virtual processors:
#*Processing units:

SMT enabled:

Maximum number of SMT hardware threads:

) )

570-9117-MMA 7388 5000 2-16
Partition dedicated processors
2

2.0

Automatic

0

570-9117-MMA 7388 5000 2-16 v

Partition dedicated processors v

2

2

Automatic ¥

0
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Batch Model - Change Batch Model — Storage

Add, Change, or Delete Disk Configurations

Change Batch Model - QKXKDATA/Q113000002

o Original Storage Configuration
S |- Select Action - v | |

Disk Attachment Family Name J Storage Type J Disk Speed(RPM) or Generation J Number of Disks _]
Storage

[
IOA Feature #5705 1 'HDD 7200
iriiEois Dual POWER6E Cached DAS ' ssp 3

Model Storage Configuration

I'm) ‘ | --- Select Action --- ¥ | ‘
Select J Disk Attachment Family Name J Storage Type J Disk Speed(RPM) or Generation J Number of Disks J
[ I0A Feature #5705 »] HDD 7200 2
[T Dual POWERE Cached DAS 2] ssD 3

e

Disk attachment family name: [0A Feature #5705 - Disk attachment family name: pual POWERG Cached DAS -
Storage type: HDD Storage type: SSD

Disk speed (RPM): m Disk Generation: i

#Number of disks: 2 #Number of disks: 1

| oK ] \ Cancel ] \ OK J | Cancel ]
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Batch Model - Change Batch Model — Workloads

Copy, Change, Delete, or Move Workloads

Welcome 2 Batch Models

Change Batch Model - SBSPLAY/Q095130713

General I g )

oo l --- Select Action --—- v |

Storage I Select | Job Name | 3ob User | Job Number | Thread ID | Job Type |Job Priority | Growth Rate | Start Time | End Time

T [T~ pcomepaoo1i] PRTEMP 006810 00000005  Batch 25 0% 4/5/11 1:22:38 PM 4/5/11 5:16:25 PM
[ PCOMCUDO( PRTEMP 006817 00000002  Batch 52 0% 4/5/11 2:00:23 PM 4/5/11 2:11:36 PM
O PCOMFTDOO| pelete PRTEMP 006819 00000003  Batch 52 0% 4/5/11 2:11:49 PM 4/5/11 2:14:29 PM
[ ¥ PCOMTMDO]  Move PRTEMP 006824 00000004  Batch 52 0% 4/5/11 2:14:19 PM 4/5/11 2:16:05 PM
O PTM95253] OPRTEMP 0068321 00000006  Batch 50 0% 4/5/11 2:16:05 PM 4/5/11 2:16:12 PM
[ PTAO110M02[] OPRTEMP 0068324 00000007  Batch 50 0% 4/5/11 3:13:57 PM 4/5/11 3:34:51 PM
O PTA0110MO1[3] OPRTEMP 0068323 00000004  Batch 50 0% 4/5/11 3:13:57 PM 4/5/11 3:48:40 PM
O PTA0110M04[3] OPRTEMP 006836 00000007  Batch 50 0% 4/5/11 3:13:58 PM 4/5/11 3:35:31 PM
O PTA0110MO03[] OPRTEMP 006835 00000009  Batch 50 0% 4/5/11 2:13:58 PM 4/5/11 3:33:29 PM
[ PTA0110M05[] OPRTEMP 006837 00000006 Batch 50 0% 4/5/11 3:13:58 PM 4/5/11 3:29:24 PM
(I PFTOS500(] OPRTEMP 006847 00000005  Batch 50 0% 4/5/11 4:20:58 PM 4/5/11 4:23:37 PM
[ PCOPYTA001 3] OPRTEMP 006850 00000005 Batch 52 0% 4/5/11 4:26:47 PM 4/5/11 4:28:01 PM
[ PCOMTAP0O1[B] OPRTEMP 006861 00000002  Batch 52 0% 4/5/11 4:28:52 PM 4/5/11 4:34:20 PM
[ PCOMTADO01[%] OPRTEMP 006862 00000002  Batch 52 0% 4/5/11 4:28:52 PM 4/5/11 5:05:24 PM
O v PCOMTAMO001 3] OPRTEMP 006863 00000002 Batch 52 0% 4/5/11 4:28:52 PM 4/5/11 4:30:47 PM

Page 1 of 5| > i ][ o] Rovs [15 | = Total: 71 Selected: 0
&J | Cancel l
© Copyright IBM Corporation 2016. Technical University/Symposia materials 56

IBM Systems Technical Events | ibm.com/training/events

may not be reproduced in whole or in part without the prior written permission of
IBM.

) )




Batch Model - Change Batch Model — Workloads

Change Workload

Job name:

[pcomeDA001
Job user: [OPRTEMP
Job number: loosg0 |
Thread ID: (00000005
Job type: F_’:at'ch v
Previous workload: None
Job priority: 25 |

Grovith rate(%):

0 |
Exceptional vait time (microseconds): (3586000000

Start time:

|4/5/2011
End time:

Workload Details
| | priority | Start Time

4/5/11 5:16:25 PM

| End Time

; ﬁ 1:22:38 PM | Example: 12:30:00 PM

| cpu Time(Microseconds) | Synchronous Disk Reads I K

'@25

4/5/11 1:22:38 PM  4/5/11 5:16:25 PM 3138727248

2543111

< | 1]

’ ‘ | Total: 1

[ ok | [ cancel

Priority: 25

Can change
= Priority

= Growth rate
= Start time

= CPU time

= Reads/writes
= |O waits

= Transactions
» Page faults

IBM Systems Technical Events | ibm.com/training/events

CPU time (microseconds): 3138727248 }

Synchronous disk reads:

23331 |
Synchronous disk vrites: I@
Asynchronous disk reads: m
Asynchronous disk writes: @

Asynchronous IO vaits:

Change Workload &
Change Workload Details

Change Workload Details

Interactive transactions: 0 i
Page faults: W
Start time: |4/5/2011

End time: 4/5/11 5:16:25 PM

ok | [ cancel

[ @I 1:22:38 PM | Example: 12:30:00 PM



Batch Model - Workload Timeline Overview

Compare Measured vs Modeled Workload Timelines
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Batch Model - Resource Utilization Overview

Compare the Measured vs Modeled Resource Utilization

Measmed Resowrce Utilization

e Sabeat Atin e

Mesrured Resource Ublication

E.evomqa

4

Weastt:

04 T r T r T
ni2m Eirm KM n sm r 6N ritm I:IIN I:I'IN mom M a2m ra N aam s m a6 M T4l M ras ™ oM
Date - Time
= Parcert Deik Busy — Paration CPU LU200e
Pogeinfi 1 G | Aeme : Totat 3
Modeled Resowrce Utilization
Modeind Revaurce Ublinstion
"
de\ :
4
MO €
»
10
N J\,_,__—j\f
o

T T T T T T T T T T T T =
n32m 33 EL R ) 73ISM 736 PM 3T 738 M I m e 741 MM A2 PM R ] AP TAS M e TAT M AP 7™M

I B M SyStemS Te _. rev——r—— Date - Time - 59

— Parrtion CPU Ltz 00n



Batch Model with Prior Release Collections

* You can restore Collection Services datafrom 6.1 or 7.1 ontoa 7.2
partition

* ... and use batch model with that prior release data

* Support for data from 5.4 is also available
o PTF SI55981

 Batch Model Support for 5.4 and 6.1 Collections

https://www.ibm.com/developerworks/community/wikis/home?lang=en#!/wiki/IBM i Technology Updates/page/Batch

Model support for 5.4 and 6.1 collections

© Copyright IBM Corporation 2016. Technical University/Symposia materials
may not be reproduced in whole or in part without the prior written permission of
IBM.
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Performance Tasks
and
Work Management

IBM Systems Technical Events | ibm.com/training/events
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IBM.
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Investigate Data for an Active Job

e

B Work Management |
Active Jobs

@ Ludsommi

-~ N=Ad-caninit

Reset Statistics

Printer Output
Job Log

Details »
Reply...

Hold...

Relea:

U
T

_| Move...
< |_J
101 Delete/End...
Performance »

Properties

Job wait data

waiting ror time interval
Waiting for time interval
Waiting for time interval
Waiting for time interval
Waiting for time interval
Waiting for time interval
Waiting for time interval

Waiting for time interval

AA L ads, £ A

interval
Elapsed Performance Statistics

Qsecofr
Dmmay
Dmmay
Dmmay
Qwgadmin
Qwqgadmin
Qwgadmin
Dmmay

Dmmay

Active jobs — what's
happening right now

—
|
System

I

& Oct 1, 2009 12:00:06 AM Name:

Investigate Job Wait Data

Start Job Watcher

Collection Services job data

How did | get here?

IBM Systems Technical Events | ibm.com/training/events

Time Seconds)
e
=
(%]
L

51 10] 25 | 50 | 100 | Al

NS
XAy
0

Ongoing Release: VZRIMO

T T
12:05 AM

Dispatched CPU Time

—u
12:35 AM

A S
T T

Al
1:05 AM

AL
1:35 AM

\l ? r - T - T T T - T - T - T
2:05AM  2:35AM  3:05AM  3:35AM  405AM 435 AM

Date - Time
CPU Queuing Time

may not be reproduced in whole or in part without the prior written permission of
IBM.



Integration with System Status

Last refresh: 3/6/15 9:50:28 AM - -
System Status - etc3t2.rchland.ibm.com
General Jobs Last refresh: 3/6/15 9:50:28 AM
Total: 3,315 Total 8,119.00 MB
Jobs G otal memory: , .
. eneral
Active: 214 . _
Processors Jobs _iActive Memory Pools ' |
Addresses used | : )
Memory Permanent: 0.007 % . Memory Pools Health Indicators
Disk Space Temporary: 0.013 % Memory
Addresses Total disk space: 95.44 GB Disk Space
System disk pool Rk essas
Capacity: 95.44 GB
Usage: 93.706 %
CSvetem R Health Indicators )
YSEEIhesOIces feea DACATMS Last refresh: 3/6/15 9:50:28 AM
e Total disk space: 95.44 GB
[ System disk pool
System Status - etc3t2.rchland.ibm.com Capacity: 95.44 GB
Processors o
Last refresh: 3/6/15 9:50:28 AM Usage:  93.706 %
Memory Temporary storage used
. 0,
T CPU usage (elapsed): 0.0 % Dick Space Corrent: -
Jobs Type of processors: Shared - uncapped Addresses Maximum since last system restart: 7,528 MB
Processors Processing power: 0.50 processing units & Temporary Storage Details N
Virtual processors: 1 \ Disk Status )
sosllitch Interactive performance: 0 % \ Storage System Values |
Disk Space Shared processor pool usage (elapsed): 0.0 % ‘ Disk Health Indicators )
Addresses Uncapped CPU capacity pool usage (elapsed): 0.0 %
| gcpu Health Indicators§ | © Copyright IBM Corporation 2016. Technical University/Symposia materials 63
. * may not be reproduced in whole or in part without the prior written permission of
IBM.




Integration with Disk Status

Diskstatus-zi -

Elapsed time: 00:00:00

e Iv @3 Actions ¥

. Investigate Disk Data ,

| unit Size (MB) % Used % Busy

Start Disk Watcher
(#0...] Nofilter applie  Reset Statistics

@1 AQ 704 75.7 n
COIUmnS... Disk Overview by Disk Unit

j @ - z Refresh Perspective ] Edit #] View (] History

_] @ 3 -l Collection Time System

’é Advanced Name(s): Q067000002 Start: Mar 8, 2013 12:00:02 AM  Name:  Z1433DP1
4 h Library: QPFRDATA End: Ongoing Release: V7R1MO
_] @ E Export Type: Collection Services File Based Collection

File level: 36

% Conﬁgure Average Response Time

£ | --- Select Action --- » |

erage Resp Time

Milliseconds

0003

0004

0002

Disk Unit Name

0001

IBM SyStemS Technical Events | ib A Average Response Time




Investigate Data

Database

Need latest PTF groups, including the database group
Must have the Performance Tools LPP, Manager feature installed

Available on IBM i 7.1 with
additional enhancements on 7.2 and later

Investigate Database Performance the Navigator Way
Thursday — 15:00-16:00

) )

© Copyright IBM Corporation 2016. Technical University/Symposia materials
may not be reproduced in whole or in part without the prior written permission of
IBM.
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Database Perspectives

Investigate Data - Performance Data Investigator

Perspectives Selection

uPerformance Explorer

uDisk Watcher

u]ob Watcher

UHeaIth Indicators

uColIection Services

‘ uDatabase
Collection
Collection Library Collection Name
QPFRDATA ~ Most Recent

. Display J . Search J ~ Options J _ Close J

) )

© Copyright IBM Corporation 2016. Technical University/Symposia materials
may not be reproduced in whole or in part without the prior written permission of
IBM.
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Integration with Database

7.1 examples

Launch Investigate Performance Data from database tasks

(available on all releases)

SQL Performance Monitors - = “77 ' ©

Database: Zh22dp1

@ I v @ Actions ¥ Filter

Name Type
(32 ...] No filter applied
5 amonitor2 Detailed
./  Ejamonitor3 Detailed
Bas End
5 asmalltest Analyze...
By asum Investigate Performance Data...

SQL Plan Cache Event Monitors - Z1°~~ " ~

Database: Zh22dp1

@ I@V @ Actions ¥

Filter

Name Status Schema
[ ...] No filter applied
* oL
P myeventmon1 Ended FLANAGAN
3 SQL Plan Cache Event
— v SQ End PDITESTLIB
SQL Plan Cache PDI ZZLIB
W Analyze...
Ended Investigate Performance Data...
Ended
Imported
o

E Welcome 2| SQL Plan Cache Snapshots X

IBM Systems Technical Events | ibm.com/training/e\

SQL Plan Cache Snapshots - Z14 .

Database: Zh22dp1
@ | V @ Actions ¥

Name
(3% ... | No filter applied
= asmalltest2

4 = kxkSnapshot

= Irp1 Analyze...

@ my snapl

Investigate Performance Data...

Filter

Schema

QGPL

ZZLIB

LRP

~




Launch from System i Navigator client

u"""'

. - A0 Database Maintenance
Database Navigator Maps
----- % SQL Performance Monitors

=) Bﬂ SQL Plan Cache

- @3 SQL Plan Cache Snapshots
N % SQL Plan Cache Event Monitors

~ '-H'\ Transactions

f& OmniFind Text Search

3 File Systems

) Backup

) Application Development
| AFP Manager

—— v

e —

m |

- L s.ibm.com

%myperrm Detailed  Ended DEBUG
%QGPL CLTESTL 6... Detailed
%QGPL CLTEST:
BIQGPL  CMP1
BIQGPL  CRTL SO E
ﬁQgpL CRT2 Investigate Performance Data...
% QGPL  MYFILE Show Statements...
BRISCOTTF IASPM .
BASCOTTF  KMON ompare..
BSCOTTF MARyl ~ Comments.
BRSCOTTF MONL
| |ByscoTTF MoN2 drzs
Y: ﬁqrnﬁp MON?2 Rename...
Properties

sz aREZOoon 0l o«

-

E] Bﬂ SQL Plan Cache
L@ SQL Plan Cache Snapshots l
P % SQL Plan Cache Event Monitors
- »Q Transactions
@[, OmniFind Text Search
o2 File Systems
Backup

@ Application Development

8 AFP Manager

m | »

ks - |
IBM Systems Technical Events | ibm.ci a connection

)s.ilbm.com

é TH02011467PLANCACHE 0201232...
=) TH02021468PLANCACHE 0202112
ﬂ TH02021469P L/ iy

@3 TH02031470PLA
@3 TH02031471PLA
@3 TH02041472PLA
@3 TH02071474PLA
@3 TH02071475PLA
@3 TH02081476PLA

@) TH02081477PLA
= THN2NA147RD1 &

7.1 examples

TH02011467 1
TH02021468 1
T

Analyze...
Investigate Performance Data...
Show Statements...
Compare...

Comments...

Delete...

Rename...

IBM.

Properties



Database Perspectives

> ‘dpatabase

* I/O Reads and Writes
* SOQL CPU Utilization by Job or Task

* Database Locks Overview

0 rjDatabase I/O

0 'jphysical I/O
[ JBasic

o JDetaiIed

O 'jLogicaI I/O
B (gasic 7.1 and later

o JDetaiIed

[ JSOL Cursor and Native DB Opens

7.1 and later

O rjSQL Performance Data

- A collection Services

b Query Opens

* Active Query
* Plan Cache Searches

* Plans Detailed
* Maintained Temporary Indexes (MTIs)
* Adaptive Query Processing (AQP)

/.2

i —ISOL Plan Cache Snapshots and Event Monitors

[ :JSQL Performance Monitor
IBM Systems Technical Events | ibm.com/training/events

) ) |

Database Package

* |/O Reads and Writes

» Physical Database 1/O - Detailed
* Logical Database |/O — Detailed

« SQL Performance Data —
Collection Services

Health Indicators Package |7.2

« Database Health Indicators

Physical Database 1/0 Rate (i

b77777777777777777 777777
SQL Full Opens Rate [aiedidlddis il
/ / /
77
Native Full Opens Rate |~~~

Plans Built/Rebuilt Rate

base Performance Metric

2 LIS SIS ST RS S S LA S A
o Plans Removed From Cache Rate

Z Percentage of intervals with values under defined thresholds I
Percentage of intervals with values above Warning threshold
B percentage of intervals with values above Action threshald

© Copyright IBM Corporation 2016. Technical University/Symposia materials 69
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Investigate Data Examples

Dawn’s Favorite
Collection Services Perspectives

(PDI is for more than Performance)

New Perspectives

IBM Systems Technical Events | ibm.com/training/events

‘ © Copyright IBM Corporation 2016 . Technical University/Symposia
may not be reproduced in whole or in part without the prior written pe
IBM.
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Physical System Charts — Frame view of Utilization!

Collection Services has the ability to collect certain high-level cross-partition processor performance metrics for all
logical partitions on the same single physical server regardless of operating system. This is available on Power 6 and
above servers, with a minimum firmware level xx340 _061. When this data is available, it can be viewed via several

perspectives found under "Physical System".

0 ‘Aphysical System

. Logical Partitions Overview

. Donated Processor Time by Logical Partition

. Uncapped Processor Time Used by Logical Partition

. Virtual Shared Processor Pool Utilization

. Physical Processors Utilization by Physical Processor

* Dedicated Processors Utilization by Logical Partition

. Physical Processors Utilization by Processor Status Overview

Partition Properties - etc3t2

General I Hardware Virtual Adapters Settings Other

* Physical Processors Utilization by Processor Status Detail

. Shared Memory Overview
* Full System I/O Architecture

. All 12X Loops
* All PCIe Gen2

HMC option — “Allow performance
information collection” must be turned on
for the IBM i partition to collect the data

IBM Systems Technical Events | ibm.com/training/events

Name:

ID:

State:

System:

Environment:

Attention LED:

Resource configuration:
0OS version:
Current profile:

+ etcat2
22
IBM i

Running
Off

Configured

IBM i Licensed Internal Code 7.2.0 410 1
default

7998-61X*10065FA

Allow performance information collection ]

ync current configuration Capability Sync turned OFF

OK | Cancel | Help |

»)

© Copyright IBM Corporation 2016. Technical University/Symposia materials
may not be reproduced in whole or in part without the prior written permission of

IBM.
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Logical Partitions Overview

Requires Power 6 and IBM i 6.1 or later

IBM Sys

--- Select Action --- Ad
Logical Partitions Overview
=
% 500,000 -
-
-
§4oo,ooo-
= R
Y
= 300,000 -
5 oo RERRRRA pooooood
gzoo,ooo-
7 R000000)
b el Y/ % % ma

-800

-600

-400

-200

| | | | | | | | |
3:10PM  3:15PM  3:20PM  3:25PM  3:30PM  3:35PM  340PM 3:45PM 3:50 PM
Date - Time

CPU Entitled Time Used (10-02824) Uncapped CPU Time Used (10-02824)

E CPU Entitled Time Used (x540al4p2) Uncapped CPU Time Used (x540al4p2)

CPU Entitled Time Used (x540al4p3) Uncapped CPU Time Used (x540al4p3)

@ CPU Entitled Time Used (x540al4p4) Uncapped CPU Time Used (x540al4p4)

- Average Partition CPU Utilization (10-02824) - Average Partition CPU Utilization {(x540al4p2)
Average Partition CPU Utilization (x540al4p3) Average Partition CPU Utilization (x540al4p4)

[WUESIEY)]
uonezinn Nd>D uoniued abeiaa




Disk Response Time Charts

- Qpisk
lJJ‘ aDIsk Response Time

0 Spetalled

. Disk 1I/O Rates Overview - Detailed
® Disk I/O Rates Overview With Cache

® pisk 1/O Average Response Time Ov
# Disk /O Total Response Time Overv| Perspective 2| Edit 2 View 2| History |

® Disk 1/0 Total Service Time Overvie Collection Time System
— ® Disk 1/O Rates Overview

— ®Disk 1/O Rates Overview With Cache Sta
— ®Disk 1/O Average Response Time Overvi¢
— ®Disk 1/O Total Response Time Overview

Disk 1I/0 Rates Overview - Detailed

Name(s): DISKRSPCOL Start: Mar 11, 2008 12:31:19 PM Name:
Library: COMMON End: Mar 11,2008 7:30:00 PM Release: V6R1MO
Type: Collection Services File Based Collection

— ® pisk 1/0 Total Service Time Overview (| [~ Select Action --- |
10,000
Writes Per Second When Write Response Time >1 024 000 microseconds: 0 41
~8,000
S|
© 3
= m
. S 6,000 2
A very easy interface to 3 5
. : g 2
see if you have slow disk P 4,000 &
—_— -
. — =3
operations &
~2,000
/\_/_\_/ 0 ] T t t T T T 0
12:45 PM 1:45 PM 2:45 PM 3:45 PM 4:45 PM 5:45 PM 6:45 PM
Date - Time
. . Reads Per Second When Read Response Time <=15 microseconds
IBM Systems Technical Events |ibm.co




Java Perspectives

"jJava

*

-

E * IBM Technology for Java Memory Overview
IBM Technology for Java Memory by Job

‘ ‘ | --- Select Action --- ¥ | ‘

IBM Technology for Java Memory Overview

500

700,000 -
600,000 -
500,000
400,000 -

300,000 -

Size (Kilobytes)

200,000 —

100,000

HERR D

35
i
. G
9T

-
Ll — 1 — 1
4:55 AM 5:00 AM 5:05 AM <4

B current Heap Allocated ] Heap In Use

/\_/_\/

Find that job using a
lot of heap...

/\_/\/

IBM Systems Technical Events |ibi

[T
[T

ol X

400

300

N
(=]
o

22134 uonezinn ndd

4 ‘ | --- Select Action --- ¥ | ‘

IBM Technology for Java Memory by Job

Size (Kilobytes)

O
,59

ADMIN2/QLWISVR/ 026577

CAS/QCPMGTDIR/ 026653 i

ADMIN4/QWEBADMIN/ 026563

Full Name

QYPSJSVR/QYPSJSVR/026171

ADMIN3/QLWISVR/ 026571 -

ADMIN1/QLWISVR/ 026564 —jaea ="~

QPOZSPWT/QCPMGTDIR/ 026716

QSRVMON/QSYS/026131

Il Current Heap Allocated - Peak

B Heap In Use - Peak

B Malloc (Break) Memory - Peak




Java Perspectives

Drilldown for one job -
Look at the heap and memory usage over time for one selected job.

IBM Technology for Java Memory for One Job (Job Name = 'ADMIN2")

Perspective &l Edit &l View &l History [l

--- Select Action ---+

IBM Technology for Java Memory for One Job

2,000,000

1,500,000

10
S8 he Aty

1,000,000

Size (Kilobytes)

|HENEEREENEERERRENRRnNI|

AL el
e i Ia gy

R o R R S Rt e |

AN

LU e ey

LN I KT
|IHRRERRRRREN|

500,000 942,136

Anoooonoooooonoo

1:15 AM 1:45 AM 2:15 AM 2:45 AM 3:15 AM 3:45 AM 4:15 AM 4:45 AM
Date - Time
E Current Heap Allocated EE] Heap In Use Malloc (Break) Memary

IBM Technology for Java Memory for One Job

. - ] © Copyright IBM Corporation 2016. Technical University/Symposia materials
IBM SyStemS TeChnlcal Events | |bm.c°m/tra|n|ng/events m may not be reproduced in whole or in part without the prior written permission of
IBM.
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0 'JMemory
* Memory Pool Sizes and Fault Rates

M emOry o Memory Pool Activity Levels

® DB and Non-DB Page Faults

« Memory perspectives are now available

« Similar information from what you get on WRKSYSSTS....

System Pool Reserved ———Non—-DB-——-—
Pool Size (M) Size (M) i Fault Pages

490.59 247.83
5344 .71 6.07
2283.44 .00
.25 .00

© Copyright IBM Corporation 2016. Technical University/Symposia materials
may not be reproduced in whole or in part without the prior written permission of
IBM.
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Memory

In a graphical view!

Note the change in pool sizes.

0 'ﬂMemou

Memory Pool Sizes and Fault Rates

¢

Memory Pool Activity Levels

® DB and Non-DB Page Faults

- T

Memory Pool Sizes and Fault Rat QPFRADJ |S on.
SN SUERE
— — 25
8,000 -Ir-- — 1t --1 l-] I--MIH--- T8 - 1 T — —— 1 T8 T e i \|--|:
7,000 ] ] T :_20
26,000 -
= 15
35,000-
=
o 4,000
g 10
= 3,000
* 2,000 wiw -
1,000 =
o NI RN KN KN | NN NINNN NN ,

11:35 AM

Pool Size (001)

I
11:50 AM 12:05 PM 12:20 PM 12:35 PM
Date - Time

B Pool Size (002) [ Pool Size (003)

12:50 PM

1:05 PM

B Pool Size (004)

1:20 PM

puo0das 134 siyne4



Memory Perspectives — DB and non-DB Page Faults

3 views

N\

' 1
1215 AM  12:30 AM

7

DB Faults Per Second (001)
DB Faults Per Second (005)

IBM Systems Technical Events | ibm.com/traini

a
1

v
I

Page Faults Per Second
-
s

DB and Non-DB Page Faults Overview (All Pools)
9
8
7
=
=
S6
&
g5 DB Page Faults (All Pools)
~
E ; 0.35 \
£ 2 T 03 -'\
8 1
1 & 0.25
o
12:15 AM 215AM | 5 :
Z 0.15 Non-DB Page Faults (All Pools)
I OB Faults Per Second > -
£ 0.1 E
7
0.05 -

8 Non-DB Faults Per Second (001)
& Non-DB Faults Per Second (004)

8:15 AM 10:15 AM 12

Non-DB Faults Per Second (002)
% Non-DB Faults Per Second (005)

1IDIVI.

(= A

Date - Time

: = 1 1 L ' 1 1 1 '
:15PM 215PM 415PM 6:15PM 8:15PM 10:15 PM

[£] Non-DEB Faults Per Second (003)
Non-DB Faults Per Second (006)




Memory - Drilldown

Memory Pool Sizes and Fault Rates (001-004)

' ‘ \ --- Select Action --- » | ‘

Memy Memory Metrics for One Pool

/\_/_\/

Find the jobs that are
faulting

Page Faults by Job or Task

/\_/\/

——— Memory Pool Activity Levels
...._ DB and Non-DB Page Faults

Waits by Pool

Disk Waits Overview

Memory Pools Health Indicators

* Export
<

)

Full Name

QPMRSYSCMD/QSYS/064090

Q1PPMSUB/QPM400/064156 -

QYMEARCPMA/QSYS/ 064085
QZRCSRVS/QUSER/ 064149 {1

QPWFSERVSO/QUSER/ 064142 {7 ]

Q1PPMCHK/QPM400/064102
Q1PPMCHK/QPM400/064117

Faults Per Second

A

QPMHDWRC/QSYS/064089
QYMEPFRCVT/QSYS/064086
CFSLTO0

eSeeetonstonstonsionstonatonstonsionsinnstonsionsionsbonsbonsionsiunstnrebonsionsinnsbnrebonsionstonet)
[injEssiniEia et ey Rl R e Rl R R R R S R R e R R E
T T O T T T

CAS/QTMHHTTP/064093
ADMIN/QTMHHTTP/ 064094
Q1PDR/QPM400/064091 -

HEE ]

Q1PPMSUB/QPM400/ 064120 =75

E&] Faults Per Second

/O Pending Faults Per Second

IBM.




Performance Data Investigator - Storage Allocation Perspectives

7.2 and later

Expand Collection Services

[l} ‘Astorage Allocation

* Storage Allocation/Deallocation Overview

. Storage Allocation/Deallocation by Thread or Task

aTemDo rary Storage

B ‘TemDo rary Storage Allocation Accounting

Selection

Name
Temporary Storage Allocation Accounting

Description

This chart shows the amount of temporary storage charged to
active and ended jobs, the amount of user temporary storage, and
the amount of temporary storage used for database and non
database operations by the IBM i operating system across the
system over time for the selected collections. Use this chart to
select a time frame for further detailed investigation.

View List

Temporary Storage Allocation Accounting and SQL Statements
Temporary Storage Allocation Accounting and Disk Average
Response

. Temporary Storage Allocation/Deallocation Overview

. Temporary Storage Allocation/Deallocation by Job or Task

. Temporary Storage Allocation/Deallocation by Thread or Task

* Temporary Storage Allocation/Deallocation by Generic Job or Task

‘TemDo rary Storage Allocation/Deallocation by Job User Profile

* Temporary Storage Allocation/Deallocation by Job Current User Profile

.TemDo rary Storage Allocation/Deallocation by Subsystem

® Temporary Sto rage Allocation/Deallocation by Server Type

IBM Systems Technical Events | ibm.com/training/events

) )
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Temporary Storage Allocation / Deallocation Overview

Generally, allocations and deallocations following a similar pattern

Temporary Storage Allocation/Deallocation Overview
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From an overview perspective, drill down to more detail

--- Select Action ---»

Temp  tomporary Storage Allocation/Deallocation by Job or Task

~— Temporary Storage Allocation/Deallocation by Thread or Task
I*31  Temporary Storage Allocation/Deallocation by Generic Job or Task

Temporary Storage AIIocation/DeaIIocation by Job User Profile |

Temporary Storage Allocation/Deallocation by Subsystem

Temporary Storage Allocation/Deallocation by Server Type

© Copyright IBM Corporation 2016. Technical University/Symposia materials
may not be reproduced in whole or in part without the prior written permission of
IBM.
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Temporary Storage Allocation by Job or Task

Generally, allocations and deallocations following a similar pattern

Temporary Storage Allocation by Job or Task

Temporary Storage (Megabytes)

Q Q \
Q N) N \) Q
9 o® ey AP 1® 1? »® 0 and
P T | [ G S [N (O (O S S S | ] g
QDBSRVO0S/QSYS/ 0910067 —aersnemnsmnmnstm —_— —_— —_—
QDBSRV04/QSYSs/091066 —mM—MmMmm—m—mm™@™ ™ ™ ™ @™ ™ @™ @™ @™ ™ @ ™ @ @ @ @ @
Q1ACPDST/QBRMS/091196 -

CRTPFRDTA/QSYS/ 099104 s
QUMEPRVAGT/QSECOFR/ 091459
QZDASOINIT/QUSER/ 098329 sy
QZDASOINIT/QUSER/ 095186 =y
QDBFSTCCOL/QSYS/091087 oy
QZDASOINIT/QUSER/ 099166 -y
3
-

Full Name

QZDASOINIT/QUSER/098328
QYPSPFRCOL/QSYS/091160
QUMECIMOM/QSECOFR/091190 —h
QUMEPRVAGT/QSECOFR/095188 —-b

QUMEPRVAGT/QSECOFR/ 091430
Temporary Storage Allocation (Megabwtes)

E] Temporary Storage Deallocation (Megabytes)

IBM Systems Technical Events | ibm.com/training/events m
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Temporary Storage Allocation by Job Current User Profile

Teﬂnporary Storage Allocation. by Job Current User Profile

Temporary Storage (Megabytes)

QsYs

AAAAAAAANANAANANANAAAAAANAAAAAAAAAAAAAAANAANAANAAAAAANAAAANANAAANAANANAAANANAAANANAANAAAAANNANAANN
T T T T I T I T I I

QBRMS

QSECOFR I

A AAAADNADNADDDNDNANDNNDNDNDNANNNN

DMMAY -I

QUSER -l

Current User

QDIRSRV -

QLWISVR -

QYPSJSVR -

Temporary Storage Allocation (Megabwes) Eﬂ Temporary Storage Deallocation (Megabwytes)

IBM Systems Technical Events | ibm.com/training/events
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Storage Allocation Perspectives 7.2 and earlier

0O QAp; -
aDlsk Selection

Name
Storage Allocation/Deallocation Overview

E:]Disk Response Time
aStoraqe Allocation o
Description

. Storage Allocation/Deallocation Overview This chart shows allocation and deallocation of the temporary and permanent
storage for all contributors over time for the selected collections. Use this chart

. . .
Storage Allocation/Deallocation by Thread or Task to select a time frame for further detailed investigation.

‘ | - Select Action - | ‘
Storage Allocation/Deallocation Overview

140,000

120,000

100,000

Megabytes

40,000

20,000+

0-
12:45 PM 1:45 PM 2:45 PM 3:45 PM 4:45 PM 5:45 PM 6:45 PM
Date - Time

B storage Allocation (Megabytes) [ storage Deallocation (Megabytes)




Storage Allocation by Thread or Task 7.2 and earlier

Selection
Name

Storage Allocation/Deallocation by Thread or Task

Description

This chart shows allocation and deallocation of the temporary and permanent
storage, net frames requested by thread or task. Use this chart to select a thread or

task for viewing its storage statistics over time.

Storage Allocation/Deallocation by Thread or Task Sorted by Allocation

|- Select Ation v | |

Storage Allocation/Deallocation by Thread or Task Sorted by Allocation

QRWTSRVR/QUSER/436662 -

Thread or Task

QRWTSRVR/QUSER/436662 -

Storage Allocation (Megabwtes)

BEIJINGA/QTMHHTTP/351432 -
BEIJINGA/QTMHHTTP/351452 -
QZDASOINIT/QUSER/436389 -

QRWTSRVR/QUSER/436570 -
QRWTSRVR/QUSER/436570 -
QRWTSRVR/QUSER/436570 -
QRWTSRVR/QUSER/436570 -

Storage Allocation/Deallocation (Megabytes)

00000029
00000032

0000000F -JRLLLLLZ
001A3AB7 (R
00000050
00000051

0000004F ZZZZZZ2
00000052 fZZZZZZ1
001A3ABY (F222ZZ4

Q

VI TITITIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIVIIVrryyyys

FTTTLTLTTTTTTTLTTTTL
ERE R R PR R P PR

T ST A

T T T T T T T T T T T

o o o o
RS o8 o )
y »

Net Storage Requested (Megabytes)
EE Storage Deallocation (Megabytes) — Net Storage Requested (Megabwtes)




‘ aTimeline

L * Timeline Overview for Jobs or Tasks

Timeline Perspective

The timeline bars on the chart represent the elapsed time of threads or tasks

* Dispatched CPU Time
« CPU Queuing Time
* Other Waits Time

Timeline Overview for Jobs or Tasks - Top 10000

QTFTP00128/ QTCP/436688
QALERT/QSYS /345339 -
QTFTP00135/QTCP/436691 - |
QZSOSIGN/ QUSER/436693 -
QZSOSIGN/QUSER/436694 -
QZRCSRVS/QUSER /436696 -
QRWTSRVR/ QUSER/436698 -
QDFTJOBD/LNETOOLS /436701 -
POWRROUTERTASK -
POFBAITO1NO17 -
QTFTP00140/QTCP/436703 -

Date - Time (Mar 11, 2008 12:31:19 PM ~ Mar 11, 2008 7:30:00 PM)
3/11/08 3/11/08 3/11/08 3/11/08
3:06:40 PM

4:13:20 PM 5:20:00 PM 6:26:40 PM
i | A i | A N | i

Full Name

EE] Dispatched CPU Time ] CPU Queuing Time B Other waits Time




Timeline Overview for Jobs or Tasks - Top 10000

‘ | --- Select Action --- » | ‘

Select a job for drilldown ...

Waits for One Job or Task

You can see when the threads for that job ran
Tip: you can select more than one job for your drilldown selection

Timeline Overview for Threads or Tasks

Date - Time (Mar 11, 2008 3:04:47 PM ~ Mar 11, 2008 5:15:00 PM)
3/11/08 3/11/08 3/11/08 3/11/08
30640 PM 3:40: 00 PM 4:13: 20 PM 44640 PM

QRWTSRVR/QUSER/436699 - 0000003F
QRWTSRVR/QUSER/436699 - 00000041:
QRWTSRVR/QUSER/436699 - 00000043:
QRWTSRVR/QUSER/436699 - 00000045:
QRWTSRVR/QUSER/436699 - 00000048:

QRWTSRVR/QUSER/436699 - 00000047 -
QRWTSRVR/QUSER/436699 - 00000048 -

Thread or Task

QRWTSRVR/QUSER/436699 - 0000004D -
QRWTSRVR/QUSER/436699 - 0000004F -
QRWTSRVR/QUSER/436699 - 00000051 -

E&] Dispatched CPU Time ] CPU Queuing Time B8 other waits Time



CPU Utilization by Job or Task

--- Select Action --- ¥

CPU Utilization for Jobs or Tasks

cPU

CPU Utilization by Thread or Task

Change Context S

Size next upgrade

Show as table
Table Actions »
QBRMSYNC/QBRMS/338021
QRWTSRVR/QUSER/436569
QRWTSRVR/QUSER/436661
g QRWTSRVR/QUSER/436570
Z QZDASOINIT/QUSER/436740

Details
Use the fields below to adjust your current context. These changes will only affect this panel and any subsequent panel, not previous panels.
Variable
Variable
Variable | Description | Value | Required AAANNAAAANAAAANNN

v Setl
v Case 1

CPU Utilization (Percent)
s%

o)

2

JBNAME Name No
JBNBR JobNumber [ | No
JBUSER Job User |:| No
MINDTECEN Century Digit |:] No
MINDTETIM Interval Date |:| No

And Time
MAXDTECEN ~ CenturyDigit [ cpy utilization by Job or Task
MAXDTETIM Ipzatgr_}li:::)ate ; l — T T ]
Collection PDIDEMO CPU Utilization by Job or Task
Library
Collecti —= 3
CPU Utilization (Percent)
Page 1 of 1 (o) Row QRWTSRVR/QUSER/436699
(o) ((Cancel QRWTSRVR/QUSER/436569
QRWTSRVR/QUSER/436661
QRWTSRVR/QUSER/436570
QRWTSRVR/QUSER/436662

g QRWTSRVR/QUSER/436518
5 QRWTSRVR/QUSER/436551
S QRWTSRVR/QUSER/436492
“ QRWTSRVR/QUSER/436658
QRWTSRVR/QUSER/436698
QRWTSRVR/QUSER/436672
QRWTSRVR/QUSER/436487
QRWTSRVR/QUSER/436657
QRWTSRVR/QUSER/436666

CPU Utilization

<
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Perspective — Save As

When a table or chart is modified, you can
save that table or chart for your own
custom perspective using “Save As..."

CPU Utilization by Job or Task

Perspective ®]

CPU Utilizat

Saving a custom perspective
Original Location
Collection Services > CPU > CPU Utilization by Job or Task

Save Location
Perspectives Selection
Name

‘Scustom Perspectives - DMMAY Custom Perspectives - DMMAY

L [Empty

Description

Perspectives that have been saved by the user.

Perspective

*Name: CPU Utilization by Job or Task - QRWTSRVR

Description: |Thjs chart shows CPU usage by job or task and ranked by the largest

contributors, limited to mmjobd. Use this chart to select contributors for
further detailed investigation.

Locked

\ SaveJ Cancel J

IBM Systems Technical Events | ibm.c
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Perspective — Save As

CPU Utilization by Job or Task

Perspective ] Edit ®] view 2] History ]

Save Complete
n This perspective was saved successfully.

Close Message

Investigate Data - Performance Data Investigator

Perspectives Selection
& Name
Performance Explorer Custom Perspectives - DMMAY

C]Disk Watcher
C]Job Watcher
C]Collection Services
C]Health Indicators

‘custom Perspectives - DMMAY
L ® cpy utilization by Job or Task - ORWTSRVR

Description
Perspectives that have been saved by the user.

Collection
Collection Library Collection Name
QPFRDATA ~ Most Recent v

_ Display | | Search | | Options | | Close | -
IBM System Fresionot




Perspective ®] 2ait Bl view 2 History ®

Collection Time System
Name(s): Q067000002 Start: Mar 8, 2013 12:00:02 AM Name: ETC3T1
Library:  QPFRDATA End:  Ongoing Relesze: VIRIMO
Type: Collection Services File Bas=d Collection
File level: 36

QAPMCONF Panel View

Display Collection Services gprRoaTa Freceess Frmre Time e

Member Name: Q067000002 Task Threshold Value (ms): 1,000

Database Files St HarS, 2003 1200:02  Secondary Tosg Toh (m: 1,000

Disk Response Time Boundary 1 (us): 15

1 s
QAP MCO N F et Fcmier= IK Disk Response Time Boundary 2 (us): 250
EEmnm System Type: 7588

Disk Response Time Boundary 3 (us): 1,000

Partition Memory (KE): 4184304 Disk Response Time Boundary 4 (us): 4,000
| : Y

ks Kiwtis Sholissting Disk Response Time Boundary 5 (us): 8,000

Machine Serial Number: 10-065FA

N av I g atl o n : oy S Pty () 1000 Dizk Response Time Boundary 6 (us): 16,000

Disk Response Time Boundary 7 (us): 64,000
Response Time Boundary 2 (ms): 2000

COIIection SerVices 9 fesmaree Tome Sourony 3 (me). 4000 Disk Response Time Boundary 8 (us): 256,000

Disk Response Time Boundary © (us): 500,000
Response Time Boundary 4 (ms): 8000

Collection Services Database  ....ccmnwe: s whnmhtes i
Files > QAPMCONF v S,

Installed Processors: 4 Time Interval {minutes): 5

O Qcollection Services Database Files —_ SHISSRcHs S s Leee
- Time Interval (s=conds): 300
. QAPMARMTRT ?::ﬁ" Response Boundary 2 - Interactive Threshold (%): 100.00
— & QAPMBUS Remote Response Boundary 3 ) Processor Multi-tasking Capability: Z:t:::u
- {ms):
i QAPMBUSINT System ASP Capacity (KE): 23,208,752 Output File System: SR
— . Partition Count: 3
. QAPMCONF Perm 16MB Addr Remaining: 274,848,547,584 . Feigime Summert .
— & T=mp 16MB Addr R=maining 274,814,995,200 ressszar Tolding Suppant: =
APMDISK Disk Resp Time Boundary 1 (ms): 1 Fartition 0= 2
- . QAPMDISKRB Dizk Resp Time Boundary 2 (ms): 16 Primary Partition ID: o
— & Dizk Rezp Time Boundary 3 (ms): 64 Processar Units: o2
OAPMDOMINO Disk Resp Time Boundary 4 (ma): 258 System \Version: 7
. QAPMDPS Dizk Resp Tim= Boundary 5 (ms=): 1,024 xgm :eleasez ;OCBT
— Collaction Data: Corsistant with *SYS =m fame: :
. APMETH Collact Intarmal Data: N Performance Monitor Select Job:
. QAPMHTTPB *CSMGTCOL Collection Library: QPFRDATA Shar=d Proceszar Posl: Yoz
1 He . — 1 *CSMGTCOL Collection Name: QU67000002 Partition Sharing Capped: Uncapped
IBM Systems Technical Events | ibm.com/training/even Datsbase Corsistency: Variable Processor Speed Capabiity: 1
QPFRAD] System Value: 2

Databas= Limit (% of CPU): 100.0




QAPMCONF ... acloserlook....

QAPMCONF Panel View

Library Name:
Member Name:

Start Time:

Model Number:
System Type:

Partition Memory (KB):

Comm Data Collected:

Machine Serial Number:

Virtual Processors:

Installed Processors:

IBM Systems Technical Events | ibm.com/training/events

QPFRDATA

Q258000002

Sep 15, 2014 12:00:02

AM

FHB

9119

1048576000

Y

02-88C55
Partition Count: 109
Processor Folding Support: Yes
Partition ID: 89

32 Primary Partition ID: 0

128 Processor Units: 32.00
System Version: 7
System Release: 2.0
System Name: LP89UT27

© Copyright IBM Corporation 2016. Technical University/Symposia materials %
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Graphing Multiple Collections

* If your collection library has 5 or
fewer collections, an All option
Is available to display all the
collections in one graph

* It will take longer to display the
graph

* Multiple collections means
larger queries!

- Hint. when the graph appears,
you need to use the “full zoom
out” tool to display all the data.

[ ‘A collection Services

ueLdieu mvesuyduorl.

® Cpu utilization and Waits Overview
® by utilization by Thread or Task
’ Resource Utilization Overview
1ob Statistics Overviews

waits

SQcru

Olpisk

Jphvsical Disk I/O
JSynchronous Disk I/O

—]Memory

—]Page Faults

JLoqicaI Database 1I/O
virtual 170

—]Communications

35250 Display Transactions

;]thsical System
Oiava

Oimeline

-JW_OrIdOE Most Recent
Ocollecti

: Q235000002 (*CSFILE) - Aug 23, 2013 12:00:02 AM
] —]D_aLEi'ES_e Q236000002 (*CSFILE) - Aug 24, 2013 12:00:02 AM
Q237000002 (*CSFILE) - Aug 25, 2013 12:00:02 AM
Q238000002 (*CSFILE) - Aug 26, 2013 12:00:02 AM
Collection Library | Q239000002 (*CSFILE) - Aug 27, 2013 12:00:02 AM

Collection

PERFDATA ¥  Most Recent v

' -' may not be reproduced in whole or in part without the prior written permission of
IBM.
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Graphing Multiple Collections
This example shows five days of (uninteresting) Collection Services data
Do you know what ran each day at midnight?
' CPU utilization and Waits Overview
X @l E
160 § 30
140 [
1 _—25
120 L S
o (20 ¢
= 100 - oS
= -
Q N
s 5
@ 80 .—15 =
W 1 L =
E 60 F 3
40 .-
20 : ll I :—5
| l VES SOCI ' v:‘-&‘f ’ v
0 XWW!WV\NW\': .\ : N .\ .\ '\' Y \W'.\ .\"\ .\'\ RS '\' RS \'.\' LRSS .\ .\,\' '\' \' \ RS \ ‘\' N :': N ‘\' .\" 0
I I 1 1 I I I 1 I I 1 1 I I
12:05 AM 4:05 PM 8:05 AM 12:05 AM 4:05 PM 8:05 AM 12:05 AM 4:05 PM
Date - Time
Dispatched CPU Time B3 CPU Queuing Time Disk Time
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A More Interesting Example

4 days of more interesting performance data.
Observe the pattern...

CPU Utilization and Waits Overview

PRI

Time Seconds)

30,000 -
25,000 —
20,000 -
15,000 -
10,000 —

5,000 -

Reset Zoom

-
o

BRR

S |
N
; —

%
P
s 7

~ N

1

~

P

Rreels pin s Bl
i ?

a0 1 0 ST
| |

| I
(=2 ~l
o o

I
(%))
[—

I
[SN]
o

" -
o o
Quadiad uonezinn ndd

|
[y
o

|

7215 AM 3115 PM 11:15PM 7:15

Dispatched CPU Time

I I I
AM 3:15PM 11:15PM 7:15 AM 3:1
Date - Time

CPU Queuing Time

5PM 11:15

: T
PM 11:15PM

.-
(8 =

T
PM 7:15 AM 31

Disk Time




Display Charts in Separate Window

It's useful to compare two graphs side-by-side

TILPEIL.. M. - |@ Prec.e... oading... x | 1Z143L_._ M. x |I ETC3T1 - IBM N... }3<l { https:/...umPeZVD]x |

- a https://etc3tl.rchland.ibm.com:2005/ibm/console/contentTabPanel.jsp?panel

c [3 v Google P

Investigate Data ¢

Welcome X | Investigate Data 2

Close

CPU Utilization and Wz

Move to new window

Perspective ] Edit | Reload tab

Collection Close other tabs
Name(s): Q1230C
_ Close all tabs
Library: QPFRDA..«

IBM Systems Technical Events | ibm.com/training/events

| - Select Action --- ¥ I

CPU Utilization and Waits Overview

PR ER TN

250

Time Seconds)
(=
(9}
o

100

50

12:05 AM  12:35 AM

1:05 AM

1:35 AM 2:05 AM 2:35 AM

Date - Time
CPU Queuing Time

3:05 AM

Dispatched CPU Time

< o o o e o 97
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Two Different Charts from Two Different Days

|

iL -IBM Navi... ~ | /i) Problem loading page | ("} - 1BM Navig... =

:- @ https://etc3tl.rchland.ibm.com:2005/ibm/console/login.do?action=secure ve | " Google
° Target system:
BM Navigamr fori Welcome dmmay

etc3tl.rchland.ibm.com

Tools Help

= i A S A
J - . - &

Moszilla Firefox: IBM Editi T — | el e
ETC3TI - IBM Navigat e °"W

Eile-gdit View History Bookmarks Tile
J i3 ht'tps://etdtl.rch...7ABqu3ra1umPe2VD| +

€ i) a https://etc3tl.rchland.ibm.com:2005/ibm/console/contentTabPanel.jsp?panelTi wve [ ' Google P ¥ A

Welcome | Investigate Data X

CPU Utilization and Waits Overview !

Perspective | Edit 2] View ®] History ®]

Collection Time
Name(s): Q122000002 Start: May 2, 2014 12:00:02 AM i
Library: QPFRDATA End: May 3, 2014 12:00:00 AM i
Type: Collection Services File Based Collection

File level: 36

| — select Adtion —v | |
CPU Utilization and Waits Overview

-,—j*&auc

350

N N
(= Lo
o o
1 l

[y

(%))

o
!

Time Seconds)

Investigate Data

<

FEISpeLUVe & EUIL ) VIEW =] FHISLOIY =

IBM Systems Technical Events | ibm.com/training/events

Collection Time System

Name(s): Q123000002 Start: May 3, 2014 12:00:02 AM Name: ETC3T1
Library: QPFRDATA End: Ongoing Release: V7R1MO B
Type: Collection Services File Based Collectio
File level: 36

[ --- Select Action ---» | ‘

CPU Utilization and Waits Overview

¥ ] WH=RSTC 3

350

300 -

250
@ 1! bl
= 1
e 200"
o 1
= -
(22 1
o 150 11|
£ i
= i

100+

ﬂ —— —
[ ] »
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Format

Export - *.png, *.jpeg, *.csv, *.txt Image (*png) |~

D2 1mage (*.jpeg)
Comma Delimited (*.csv)
Tab Delimited (*.txt)

P S —

CPU Utilization and Waits Overview

Perspective ®] Edit 2] view ®] History 2] Title

|CPU Utilization and Waits Overview |

‘ | --- Select Action --- ¥ | ’

cpPu Waits Overview Format
Seizes and Locks Waits Overview Image (*.png) v
Contention Waits Overview Data Range
Disk Waits Overview © All data

Journal Waits Overview -
) ) ) @ Displayed data
Classic JVM Waits Overview

® - - Data Series
CPU Utilization by Thread or Task ® User-defined range: =L

Dispatched CPU Time

Resource Utilization Overview CPU Queuing Time

CPU Health Indicators Disk Time
: Journaling Time
Operating System Contention Time ~

L | »

Modify SQL

. First Record Number |1 ‘ 12.3...28
Size next upgrade o
Change Context Last Record Number |28 | 1,2,3...28

Time Seconds)

Show as table

Table Actions 18

oK J | Cancel ]

IBM SyStemS TeChnical Events | ibm Com/training/events m © Copyright IBM Corporation 2016. Technical University/Symposia materials 99
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Modify SQL — customize the queries

CPU Utilization and Waits Overview

Perspective 2] Edit 2] view ®] History 2]

‘ | --- Select Action --- ¥ | ‘ I

cPu Waits Overview Modify SQL
Seizes and Locks Waits Overv QL Statement
Contention Waits Overview | Reset |
Disk Waits Overview ~
. . SELECT P
Journal Waits Overview QSY.INTNUM,
Classic JVM Waits Overview QSY.CSDTETIM AS CSDTETIM, =
- MAX(PCTSYSCPU) AS PCTSYSCPU,
CPU Utilization by Thread or T SUM(TIMEO1) * .000001 AS WBO01,
Resource Utilization Overview SUM{TIMEOZ) = 000001 AS Wel2,
SUM(TIMEOS + TIMEO6 + TIMEO7 + TIMEO8 + TIMEO9 + TIME10) * .000001 AS WB050607080910,
~ |  CPU Health Indicators SUM(TIME11) * .000001 AS WB11,
g ] SUM(TIME14 + TIME15 + TIME19 + TIME32) * .000001 AS WB14151932,
- Export SUM(TIME16 + TIME17) * .000001 AS WB1617,
8 ; : SUM(TIME18) * .000001 AS WB18,
@ 100 AS PCT100,
< Size next upgrade DTETIM AS DTETIM,
@ DTECEN AS DTECEN
= Change Context FROM
[t (
Show as table SELECT
Table Actions DTECEN || DTETIM AS CSDTETIM,
DOUBLE(JWTMO01) AS TIMEO1, -
DOUBLE(JWTMO02) AS TIMEO2,
Allow collection choice
IBM Systems Technical Events |ibm.c | ok | | _cancel |




Size Next Upgrade

Send data directly to the IBM Workload Estimator

Using the Performance Data
Investigator

you can send measured data from
Collection Services

and input it to the IBM Systems
Workload Estimator (WLE)

CPU Utilization and Waits Overview

Intended for a one-time sizing activity

IBM Systems Technical Events | ibm.com/training/events

»y

Perspective 2] Edit ] view ®] History ®}

--- Select Action --- |

cpU |

T

Time Seconds)

Waits Overview

Seizes and Locks Waits Overview
Contention Waits Overview

Disk Waits Overview

Journal Waits Overview

Classic JVM Waits Overview

CPU Utilization by Thread or Task
Resource Utilization Overview

CPU Health Indicators

Export
Modify SQL

Change Context
Show as table

Table Actions I

- ~opyuye TN

T TR ET T aTTTTTETE —
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IBM Workload Estimator v2015.1 ’ ( I\.)

Solution Overview Workload Questions Server Consolidation Sizing Report Help

€ Back =» Continue

PDI COMMON2/CS228229ND

PDI Workload Definition

Note: The partition information specified above reflects the target partition, in the same manner as the
other workload definitions within the Estimator. Please ensure that the target partition is what is
desired (name, type, OS level), this can be changed by clicking on the partition name.

The data below is a summary of the data passed to the Estimator from PDI. Please see the help text
for more best practices for using PDI data in a WLE sizing.

Model: i570-9406-MMA
Feature: 5462
Clock Speed: 4700 MHz

1. Total CPU Utilization 68.04

2. Processor cores activated 16

3. Assigned Processor Cores &

4. Memory (MB) 30404.7

5. Disk Configuration
Group Storage  Read Read  Write Write Attachment Protection Type Disk unit
Name Used(GB) Consumed Ops 10Size Ops 10Size type

(bytes) (bytes)

Grou;1> 88 366 14,896.0 325 4.843.0 External Storage No Protection 15,000 RPM 2107
Groug 2474 4950 15,046.0 4537 47920 External Storage RAID-5 15,000 RPM 2107

( 102
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Workload Estimator Solutions - Immediate and growth options

IBM Workload Estimator v201’§.1~* |

L
Solution Overview Workload Questions Server Consolidation Sizing Report Help
File  User Options
= MySolution Solution Summary
= Tier Name - IBM Power System
= RCHASTND - 720-8202-E4D - PowerVM Tier Name RCHASTND
- = RCHASTND - OS400 6.1 LPAR Dedic
v = Workload - PDI COMMON2/CS22 Immediate System Growth System
System 720-8202-E4D 720-8202-E4D
Available Cores 6 cores 6 cores
MHZ 3600 MHz 3600 MHz
Cores Allocated 30 4.0
Processor Utilization 31 % utilized 46 % utilized

Do you know why WLE didn’t recommend a POWERS system?
The operating system this came from is on 6.1.

‘ © Copyright IBM Corporation 2016. Technical University/Symposia materials 103
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Considerations for Viewing Prior Release Performance data

 Performance data from earlier releases can be viewed with the Performance
Data Investigator at the latest release

* Note: Not all graphs and charts will be available after conversion due to changes in
data content and format

If prior release data has not been converted, you may get errors when trying to
display charts :
Perspective error
O The specified collection is invalid.
Close Message

Use the Convert Performance Collection (CVTPFRCOL) command

» Supports Collection Services, Job Watcher, Disk Watcher, and Performance Explorer
data

 Data from 6.1 can be converted and viewed with PDlon 7.1 or 7.2
 Data from 7.1 can be converted and viewed with PDI on 7.2
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Considerations for Viewing Prior Release Performance data

Convert the performance data to the current release format (commands)

* For Collection Services data

[0 The preferred approach is to save the Management Collection objectto a save file
SAVOBJ OBJ (MYMGTCOL) LIB (MYLIB) DEV (*SAVF) SAVF (MYLIB/MYSAVF)

* FTP the savefile to the 7.1 or 7.2 partition

» Use the Restore Performance Collection command (RSTPFRCOL) to restore the
*CSMGTCOL collection

» Use the Create Performance Data (CRTPFRDTA) command to get the data into database
files

* Create Performance Data will create the data at the current release format

* Note: the library in which the performance data is restored into needs to be at the current
release level

* For Job Watcher, Disk Watcher, or Performance Explorer collections
[0 Save the performance data using the Save Performance Collection (SAVPFRCOL) command
COFTP the savefile to the 7.1 or 7.2 partition

[JUse the Restore Performance Collection (RSTPFRCOL) command to restore the data on the
7.1 or 7.2 partition.

[JUse the Convert Performance Collection (CVTPFRCOL) command to convert the prior release
database files to the current release.
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Considerations for Viewing Prior Release Performance data

* Convert the performance data to the current release format via the GUI

The steps are similar to the prior slide: N Qo7 >
— Save the performance collection | ST DAWN o )
£
| save i
— FTP the save file to the desired partition to2zorazien ——
nvestigate Data
Properties

— Restore the collection via the Collection Manager

— Convert the collection to
the current release format

é &~ @ Acions v

Maintain Collectionsp | Rebuild Collection Table
Name
30 ...] No filter appliec Columns Restos
(#i: Q0660000C é Refresh Convert 3
(A Q0680000C :%9 Advanced Filter Collection Services File B
(i Q0690000Q 5 Export »| Collection Services File B
IBM Systems Technical Events | ibm.com/training/events (## Q07000000 @ Configure Options Collection Services File B




Manage Collections

« The Manage Collections tasks allows you to see and manage all of
your performance data from one central location

 Various tasks can be launched from the Manage Collections task,

including the Performance Data Investigator

e e v Jﬁ Actions ¥

1-100 of 312 items

5110 25| 50| 100 | Al

Name Library Type Status Started Ended Size MB System Version
E\ No filter applied

§§0; Q311025028 ZZTEST Disk Watcher File Based Collection Complete 11/6/12 2:50:28 AM 11/6/12 2:51:20 AM 2.766 ISZ1LP13 V7R1MO
\1 Cop;“ = DFLADP Collection Services File Based Collection Complete 6/11/12 4:25:07 PM 7/15/12 4:28:35 PM 1.754 ASWC V7R1MO
Delete RAKLIB Job Watcher File Based Collection Complete 1/9/13 3:56:07 PM 1/9/13 4:12:10 PM 0.004 ISZ1LP13 V7R1MO
Save RAKLIB Collection Services *MGTCOL Obj Based Cc¢ Complete 6/11/12 4:25:07 PM 7/15/12 4:28:35 PM 3.684 ASWC V7R1MO
Investigate Data ZZTESTR Collection Services File Based Collection Complete 11/1/12 12:00:06 AM 11/1/12 12:03:25PM  380.464 ISZ1LP13 V7R1MO
Properties P ZZTESTR Collection Services *"MGTCOL Obj Based Cc¢ Complete 11/2/12 12:00:06 AM 11/3/12 12:00:04 AM  428.644 ISZ1LP13 V7R1MO
~ (@ Q307000005 ZZTESTR Collection Services File Based Collection ~ Complete 11/2/12 12:00:06 AM  11/3/12 12:00:00 AM  401.808  ISZ1LP13 V7R1MO
@ Q254000002 ZZTESTR Collection Services File Based Collection Complete 9/10/12 12:00:02 AM 9/10/12 10:20:00 PM  42.375 ISZ1LP13 V7R1MO
@ Q306121500 ZZTESTR Collection Services File Based Collection Complete 11/1/12 12:15:03 PM 11/2/12 12:00:05 AM  344.484 ISZ1LP13 V7R1MO
(i Q309010017 RONSNA1210  Collection Services File Based Collection =~ Complete 11/4/12 1:00:17 AM 11/4/12 11:01:04 PM  90.836 OCCO1XX4 V7R1MO
(fi Q313000005 DFLTEST1 Collection Services File Based Collection Complete 11/8/12 12:00:05AM  11/8/12 2:06:30 PM 506.066 ISZ1LP13 V7R1MO
NORMAL QPEXDATA Performance Explorer *"MGTCOL Obj Based Complete 1/7/13 3:37:10 PM 1/7/13 3:37:21 PM 4.039 ISZ1LP13 V7R1MO
@ CSPFR0O225 CRSS_MON Collection Services File Based Collection Complete 2/25/13 12:01:03 AM  2/26/13 12:00:00 AM  729.32 LDPROD V6R1MO
@ Q078110401 QPFRDATA Collection Services File Based Collection Complete 3/19/13 11:04:04 AM  3/20/13 12:00:04 AM  76.016 ISZ1LP13 V7R1MO

@ IBMPEX0002 DFLBUGNN1 Performance Explorer File Based Collection Complete 12/12/12 8:09:41 PM  12/12/12 9:10:28 PM  2,459.21  FOHC2E V7RIMO |
A D192 AnEvnaTa P S S P SN S SO S 7 PGP pagargs Slozeo o o0 o0 o) B oc zo—aioao 2oaaao



Manage Collections

 If you restore performance data without using the Restore
Performance Collection interface, collections may not display in the
Manage Collections view.

* The “Rebuild Collection Table” option will rebuild the meta-data used
for the Manage Collections task and then your performance data
should be visible.

Manage Collections - Isz1lp13.rch.staglabs.ibm.com

§ i v 1@ Actions ¥

Maintain Collections » | Rebuild Collection Table
Name
30 ... | Nofilter applie¢ ~ Columns estore
£ Q31102502 33 Refresh Convert .
(fi: CPYCS05 :%9 Advanced Filter Collection Services File B:
& DIFFERENTS |51 Export » | Job Watcher File Based C
IBM Systems Technical Events | ibm.com/training/evei & DIFFERENTE(_fg) Configure Options ]
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Collection Services ... Status

[F] Collectors
Disk Watcher
Job Watcher

[F] Collection Services

Active Collection Services Collections
Collection Services Collections
Collection Services Status

Configure Collection Services

Cycle Collection Services

Start Collection Services

Stop Collection Services

IBM Systems Technical Events | ibm.com/training/events

Collection Services Status

Status: Started

Library: QPFRDATA

Collection object: Q261000002

Collection profile: Standard plus protocol
Started: Sep 18, 2014 12:00:02 AM
Cycle time: 00:00:00

Default collection interval: 00:05:00

_OK J

) )

© Copyright IBM Corporation 2016. Technical University/Symposia materials 109
may not be reproduced in whole or in part without the prior written permission of
IBM.




E IBM i Management

. . @ Target Systems and Groups
Navigator Favorites

Favorites

- Throughout Navigator, can save favorites

* Including favorite Performance Data Investigator perspectives
» Action drop-down or a “Save as Favorite” button

Active Jobs - LpO: ;.ibm.com
Refresh] Elapsed time: 00:21:30
e i @ - [ﬁ Actions ¥ Welcome ¢ CPU Utilization and Waits Overview ¢
SIS Reset Statistics Investigate Data - Performance Data Investigator
Investigate Jobs Wait Data Selection

- ) : ) e Name
5% ... ] No filter applied Investigate Jobs Statistics Data I . .

@ Asabatsi CPU Utilization and Waits Overview

d Start Job Watcher D . .
escription
[% Asqbats2 Columns... This chart shows CPU utilization and some categories of the more interesting waits for all
[% Asgbats3 contributing jobs and tasks over time for the selected collections. Use this chart to select
q Sort... a time frame for further detailed investigation.
% Asqbats99 Include... View List
. CPU Utilization and Waits Overview
% Bats Save as Favorite
VAL e r i/ oA P~ co“ection
Collection Library Collection Name
QPFRDATA v Most Recent v
Display J Search J[ Save as Favorite J Options J Close J

IBM SyStemS TeChnical EventS | ibm Com/training/events © Copyright IBM Corporation 2016. Technical University/Symposia materials
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Favorites

Save As Favorite

Save As Favorite

Specify the name to appear in the Favorites list in the left navigation area.

*Favorite name: |Logical Partitions Overview

Category:
' None

~ New |

©

 Existing  PDI Favorites

. OK | | cancel |

= Favorites

[=] PDI Favorites
Logical Partitions Overview
Disk IO Rates Overview Saved by user
Page Faults Overview
CPU Utilization and Waits Over

Health Indicators

. - ] © Copyright IBM Corporation 2016. Technical University/Symposia materials
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Documentation

IBM Systems Technical Events | ibm.com/training/events

How do | learn about all the new stuff??

« Technology Refreshes
« Add function PTFs

* New release

and there’s all that old stuff too...

) )

IBM.
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Knowledge Center
http://www.ibm.com/support/knowledgecenter/en/ssw ibm i

~
v

Version 7.3 - edition of IBM i documentation from the drop-down menu.

Version 7.2
Version 7.1
Version 6.1
Version IBM i V5R4
Version IBM i V5R3

IBM SyStemS TeChnical EventS | |bm Com/training/events m © Copyright IBM Corporation 2016. Technical University/Symposia materials
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IBMi 7.2 and 7.3 Documentation

Performance is a major topic

IBM Knowledge Center
2 € . . .
Navigator is under Connecting to your system
| BMi
|1IBMi73 | IBM i
Welcome | IBMi7.3
-+ About IBM i information Welcome
-+ Availability -+ About IBM i information
-+ Basic system operations -+ Auvailability
+ Blade and System x -+ Basic system operations
-+ Connecting to your system + Blade and System x
+ Database — Connecting to your system
-+ Electronic business and Web serving + Choose your connection
-+ Files and file systems + IBMiAccess
-+ IBM iand related software ) X
System i Navigator
+ Networking — IBM Navigator for i
Performance
= What's new for IBM Navigator for i
-+ Printing

PDF file for IBM Navigator for i
Working with IBM Navigator for i
Related information for IBM Navigator for i

‘ 114
)” -+ Application Administration
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7.1

~ :Systems management:

» Backup and recovery

» Common Information Model

» Disk management

» Journal management

» Logical partitions
Management Central

» Performance I

» Systemvalues

» Time management
» Work management

IBM Systems Technical Events | ibm.com/training/events

L:] Table of Contents

» Availability
» Basic system operations
» Blade and System x
~ Connecting to your system

» Choose your connection

» IBMiAccess

~ System i Navigator

» Getting to know System i Navigator

» System i Navigator tasks on the Web

~ iIBM Navigator for i:

What's new for IBM Navigator fori
PDF file for IBM Navigator for i
Working with IBM Navigator for i
Related information for IBM Navigat

» Application Administration

» Management Central

Intelligent agents
Operations Console
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IBM i developerWorks

* IBM i developerWorks is the web site to go to find out about
« Latest function delivered via Technology Refreshes
 Enhancements delivered via PTFs

e http://www.ibm.com/developerworks/ibmi/
* https://www.ibm.com/developerworks/develop/ibmi/

developerWorks

= IBMi

Technical resources for IBM | developers and users

Tutorials & training { Tools & code ] Communities

) )
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Tutorials & training Tools & code Comm
http://www.ibm.com/developerworks/ibmi/

Featured
= IBM wiki
developerWorks IBM i Technology Updates

IBM i operating system (OS) levels and related
I B M H software products are frequently enhanced via
E I Program Temporary Fixes (PTFs). This wiki
contains a centralized list of all enhancements for

Technical resources for IBM i developers and users BMi

Tutorials & training Tools & code I Communities Find updates

Performance Tools
[Z] Like | Updated today at 12:17 PM by ShaunaRolling! mance_tools

Page Actions ~

This section contains information about the most recent enhancements to IBM i Performance Tools. This topic inclu: nce |
collection tools, the performance components of IBM Navigator for i and the Performance Tools LPP (Licensed program 57xxPT1).

Performance Data Collectors
Collection Services, Disk Watcher, Job Watcher, and Performance Explorer are the primary performance data collection tools suppc

IBM i. Other performance related tools include: Batch Model, Work with System Activity (WRKSYSACT), Dump Main Memory Inform......

(DMPMEMINF), and Analyze Command Performance (ANZCMDPFR).

Performance on the Web
The Performance components of IBM Navigator for i include the Investigate Data task which is used to start Performance Data

Investigator (PDI) and the Manage Collections task used to manage performance collections. Other tasks provide access to the

web-based GUI interface for Collection Services, Job Watcher and Disk Watcher.

Performance Tools LPP (57xxPT1)

Performance Tools is a licensed program product that contains additional performance tools. The most common is known as Performance

Tools Reports. More information on this licensed program is contained in the IBM Knowledge Center - IBM Performance Tools for i.

IBM | Technology Updates

Upclates Oct 11, 206 3¢ 1016 AV by Timeer | Taga: 20, enhancements, frmwas, hardware, | bm, cperstng, syatem, tschnaiogy Lpduie

Page Actioes -

IBM i operating system {CS) levels and related software products are frequently enhanced via PTFs.
Priar to the exisience of this wiki, IBM did not pravide a single point for clients io learn about all IBM i enhancements.

IBMi7.3

IBMi7.2

IBMi7.1

Enhancement Landing Pages

TR1 - Base Enhancements

TR5-TR4-TR3-TR2 - TR1 - Base Enhan

TR11-TR10 - TRS - TR8

The following links take you to landing pages for various products and subjects.
Each subject area contains extended details about existing and new support.

IBM | Technology Updates - by IBM i product or subject matter

Backup Recovery and Media Services (BRMS)

Collaboration and Social for i (Lotus)

DB2 for i (Database)
IBM Cloud Storage Solutions for i

General IBM i operating system

Hardware and Firmware (including Technology Refresh content)

IBM i Access Client Solutions

IBM Integrated Web Services for i

Integration with BladeCenter and System x

Javaon IBMi

Navigator

PowerHA

Performance Tools

1y

ystemMirror for i '

Systems Management

SQL Services

Web Integration on i

IBM Systems Technical Events | ibm.com/training/events
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IBM i Performance FAQ - a MUST read!

http://www.ibm.com/common/ssi/cgi-
bin/ssialias ?subtype=\WH&infotype=SA&appname=STGE PO PO USEN&htmlfid=POWO03102USEN&attachment=POWO03102USEN.PDF

IBM Power Systems Performance

IBM 1 on Power - Performance FAQ
October 3, 2016

) )

© Copyright IBM Corporation 2016. Technical University/Symposia materials
may not be reproduced in whole or in part without the prior written permission of
IBM.

IBM Systems Technical Events | ibm.com/training/events

118



o
—

for Business

ithankyvou

www.ibm.com/power/i

IBM Systems Technical Events | ibm.com/training/events
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IBM i Performance on developerWorks developerWorks

IBM i

Technical resources for IBM i developers and users

= developerWorks
httD //www.ibm.com/devel ope rworks/ibmi/ Tutorials & training Tools & code Communities

= Performance Tools
https://www.ibm.com/developerworks/mydeveloperworks/wikis/home?lang=en#/wiki/IBM i Technology
Updates/page/Performance Tools

= Forum
https://www.ibm.com/developerworks/forums/forum.jspa?forum|D=2751

= |IBMi Performance Data Investigator
http://www.ibm.com/developerworks/iomi/library/i-pdi/inde x.html

= |IBMi Performance Data Investigator — Edit Perspectives
http://www.ibm.com/developerworks/iomi/library/i-pdiedit/index.html

= |IBMi Wait Accounting

http://www.ibm.com/developerworks/ibmi/library/i-ibmi-wait-accounting/

= How to use the Batch Model performance tool
https://www.ibm.com/developerworks/ibmi/library/i-how-to-use-the-batch-model-performance-tool/
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IBM i Web Sites with Performance Information

*- IBM i Knowledge Center

hitp://www.ibm.com/support/knowledgecenter/ssw ibm i/welcome

*- IBM i Performance Management

http://www-03.ibm.com/systems/power/software/i/management/#tab 2

« Performance Managementfor Power Systems

hitp://www-03.ibm.com/systems/power/support/pm/index.html

 |IBM Workload Estimator

hitp://www.ibm.com/systems/support/tools/estimator

* iDoctor

hitp://www-912.ibm.com/i dir/fidoctor.nsf

 Job Waits Whitepaper

https://www-
912.ibm.com/i dir/idoctor.nsf/3B3C112F7 FBE774C86256F4000757A8F/$FILE/Job Waits White Paper 61 71.pdf
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Steve You and i YOll allCl 1 IBMu Trends (1‘1(1 Strategies

will
Posts

http://www.ibmsystemsmag.com/Blogs/You-and-i/

| | Call lechnical Tips fort

| Can
v http://www.ibmsystemsmag.com/Blogs/i-Can/

Mr. Modern-i-zation Rowe
https://www.systemideveloper.com/blogs/?qg=blog/6

DB2 for i

http://db2fori.blogspot.com/

) )

DB2 for i
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| CanTechnical Tips fort

| Can

http:/www.ibmsystemsmag.com/Blogs/i-Can/

For a simple list of all
blogs on one page:

"I Can” Blog of Blogs

https://www.ibm.com/developerworks/community/w
ikisslhome?lang=en#!/wiki/Power Systems/page/i
Can Blog of Blogs

IBM Systems Technical Events | ibm.com/training/events
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IBM i 7.3 System Monitor Enhancements

IBM i 7.3 Enhancement With Binder Lanquage Export Source
Workload Group Configuration with IBMi 7.3

IBM i 7.3 - Network Connection Auditing

IBM i Performance Frequently Asked Questions Revisited

IBM i 7.3 Enhancements for Display Job Log (DSPJOBLOG)

Route More Work to Subsystems by User Profile

Graph History: New in 7.3 IBM Navigator for i

Using ALLCHGRCV or ALLDTCRCV Control Group Entries to Save J
ournal Receivers

IBM i 7.3 - Qshell Jobs and the Inactive Job Time Out

IBM i 7.2 Improved Temporary Storage Tracking (Part 7)

IBM i 7.3 Adds Authority Collection Feature

IBM i Services for Function Usage Information

PowerHA for SMB

Visualizing Database Performance Data With the Performance Data |

nvestigator
Collecting Database Performance Data With IBM i Performance Data

Investigator

IBM i Configuration Defaults

Single Object Restore Performance Enhancement

Why You Should be Using Expert Cache

Leveraging SSDs and IASPs with BRMS Migration

SQL CPU Utilization

January 2016 IBMi Large User Group Meeting

IBM i Job Accounting and Prestart Server Jobs

Route Remote Command Requests to a Specific Subsystem
Copy Spooled Files to PDFs using the UIM Exit Point for WRKSPLF
IBM i Job Accounting and Prestart Jobs

IBM i Access Client Solutions and Performance FAQ Updates
Everything is Design: The Work of Paul Rand
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What Happened to the PCRM?

Performance Capabilities Reference Manual — “PCRM?”

Was THE reference manual for all things related to IBM i performance
considerations

« Content was carried forward but not always updated

Beginning in 2014, the PCRM only covers CPW information
« Updates for new hardware models and CPW ratings

* QOlder versions are still available for download

Use other sources for IBM i performance information:
- The IBM i Performance FAQ
« Knowledge Center
» developerWorks
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IBM i 7.1 Technical Overview D oot et Py . 2034 17
with Technology Refresh | IBM|71 Techmcal Overview W|t

Updates Technology Refresh Updates

http://www.redbooks.ibm.com/redpieces/abstracts/sg247858.html

Enriched database functionality and enhanced
graphical environments for application development

Covers the 7.1 content through e B
Technology Refresh 7 .

Easler deployment of new features
with technology refreshes

Chapter 6 — Performance Tools

Justin C. Haase

Chapter 17, Section 6 — “%%mg
Performance in Navigator for i o

ibm.com/redbooks Red b 00ks
) )0
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IBM i 7.2 Technical Overview with Technology Refresh Updates

http://www.redbooks.ibm.com/redbooks.nsf/RedpieceAbstracts/sg248249.htmI?Open

Covers the 7.2 content through
Technology Refresh 1

Section 2.8 — Performance

Section 8.6.7 — Job level SQL
stats in Collection Services

IBM Systems Technical Events | ibm.com/training/events

“lm"
P
x..
1'h

B ||||

14 2:51 pm

IBM | 7 2 Technlcal Overview WIth
Technology Refresh Updates

Covers new functions and enhancements

through IBM i 7.2 TR1

Easy to use web-based system

management

Integrated Data-Centric

approach
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Session Evaluations

YOUR OPINION MATTERS!

Submit four or more session
evaluations by 5:30pm Wednesday
to be eligible for drawings!

*Winners will be notified Thursday morning. Prizes must be picked up at
registration desk, during operating hours, by the conclusion of the event.
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Continue growing your IBM skills

ibm.com/training N\\OW/

.~ provides a comprehensive

portfolio of skillsand career = AVNET
accelerators that are designed -

to meet all your training needs. -
Global Knowledge.

[=]
=
=

If you can'’t find the training that is right for you with our
Global Training Providers, we can help. /earn7 uest

Global Skills Initiative

Contact IBM Training at domc@us.ibm.com
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Special notices

IBM Systems Technical Events | ibm.com/training/events

This document was developed for IBM offerings in the United States as of the date of publication. IBM may not make these offerings available in
other countries, and the information is subject to change without notice. Consult your local IBM business contact for information on the IBM
offerings available in your area.

Information in this document concerning non-IBM products was obtained from the suppliers of these products or other public sources. Questions
on the capabilities of non-IBM products should be addressed to the suppliers of those products.

IBM may have patents or pending patent applications covering subject matter in this document. The furnishing of this document does not give
you any license to these patents. Send license inquires, in writing, to IBM Director of Licensing, IBM Corporation, New Castle Drive, Armonk, NY
10504-1785 USA.

All statements regarding IBM future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives
only.

The information contained in this document has not been submitted to any formal IBM testand is provided "AS IS" with no warranties or
guarantees either expressed or implied.

All examples cited or described in this document are presented as illustrations of the manner in which some IBM products can be used and the
results that may be achieved. Actualenvironmental costs and performance characteristics will vary depending on individual client configurations
and conditions.

IBM Global Financing offerings are provided through IBM Credit Corporation in the United States and other IBM subsidiaries and divisions
worldwide to qualified commercial and government clients. Rates are based on a client's credit rating, financing terms, offering type, equipment
type and options, and may vary by country. Other restrictions may apply. Rates and offerings are subject to change, extension or withdrawal
without notice.

IBM is not responsible for printing errors in this document that result in pricing or information inaccuracies.
All prices shown are IBM's United States suggested list prices and are subject to change without notice; reseller prices may vary.
IBM hardware products are manufactured from new parts, or new and serviceable used parts. Regardless, our warranty terms apply.

Any performance data contained in this document was determined in a controlled environment. Actual results may vary significantly and are
dependent on many factors including system hardware configuration and software design and configuration. Some measurements quoted in this
document may have been made on development-level systems. Thereis no guarantee these measurements will be the same on generally-
available systems. Some measurements quoted in this document may have been estimated through extrapolation. Users of this document
should verify the applicable data for their specific environment.

Revised September 26, 2006
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Special notices (cont.)

IBM, the IBMlogo, ibm.com AlX; AlX(logo), AIX6 (logo), AS/400, Active Memory, BladeCenter, Blue Gene, CacheFlow, ClusterProven, DB2, ESCON,i5/0S, i5/0S
(logo), IBM Business Partner (logo), IntelliStation, LoadLeveler, Lotus, Lotus Notes, Notes, Operating System/400, OS/400, PartnerLink, PartnerWorld, PowerPC, pSeries,
Rational, RISC System/6000, RS/6000, THINK, Tivoli, Tivoli (logo), Tivoli Management Environment, WebSphere, xSeries, z/OS, zSeries, AIX5L, Chiphopper, Chipkill,
Cloudscape, DB2 Universal Database, DS4000,DS6000,DS8000, EnergyScale, Enterprise Workload Manager, General Purpose File System, , GPFS, HACMP,
HACMP/6000, HASM, IBM Systems Director Active Energy Manager, iSeries, Micro-Partitioning, POWER, PowerExecutive, PowerVM, PowerVM (logo), PowerHA, Power
Architecture, Power Everywhere, Power Family, POWER Hypervisor, Power Systems, Power Systems (logo), Power Systems Software, Power Systems Software (logo),
POWER2, POWER3, POWER4, POWER4+, POWERS, POWER5S+, POWERG, POWERY, pureScale, Systemi, System p, System p5, System Storage, System z, Tivoli
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