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Exercises Guide

Review Performance Data

Estimated time

One to one hour and a half

What this exercise is about

This lab introduces you to the Performance Data Investigator (PDI)
feature in IBM Systems Director Navigator for i. You will use PDI to
review performance data collected previously on IBM i systems. You
will learn the key features of PDI used in analyzing Collection
Services performance data and learn the basic methodology needed
to analyze system performance on IBM i.

What you should be able to do

At the end of this exercise, you should be able to:

Requirements

Use Systems Director Navigator for i to access the performance
tasks in Performance Data Investigator (PDI).

Use the Health Indicators data perspective of PDI to review the
health of the key system resources at a high level.

Use the Collection Services data perspective of PDI to review
resource utilization and use drill down features to analyze memory
usage and CPU usage by threads and tasks.

Use the navigation features and filtering and sorting options of PDI
to analyze performance data more effectively.

Learn how to export performance data to a spreadsheet for further
analysis.

Instructor exercise overview
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Exercise instructions

Section 1. Access IBM Systems Director Navigator for IBM i

This section of the lab uses the browser interface through IBM Systems Director Navigator
for IBM i which is supported by IBM i 6.1 and later releases, to graphically review
Collection Services. For this lab, use the data in

o Library: OLB6 .........cc o

* Performance Collection: TEXAS and CHICAGO........

___ 1. From a Web Browser (like Internet Explorer or Mozilla Firefox) enter the following
URL.: http://<systemname>:2001.

A minor section heading

___ 2. You will see the following sign-on panel. Enter the user id and password assigned
to you, and select the Log in button.

. . . DO
IBM® Systems Director Navigator for i d | 38}%

Welcome, enter your information.
User 10: *
ol66

Paszword:

=

3. Expandthe IBMi (i5/0S) Management container on the left: Note: If using ani 6.1
system, you will see “i5/0OS”. If using an i 7.1 system, you will see “IBM i’ on the
following screen.
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IBM# Systems Director Navigator for i

My Startup Paes

%IBM i Managemant
' St Target System

System

Basic Opsrations

Work Managemant

Eile Systems

High Awailability S Managsr

Settings

=

i |
welcome olos melp | togeut - I I "

| Welcome:

WWelcome to the IBM Systems Director Navigator for i Abgut C =

Ths |BM Systems Director Navigstor for | providss sn essy to uss interfsoe for the web-snsbled |BM i msnagement tesks, including si previcus 1BM i
Mavigster tashs on the web, end 2001 oot tasks.

Expaznd |BNM i Management in the lsf-hsnd navigation sres to get stertes

Ta se= the previous varsion of the 2001 port tasks and whers they afe located now, dlidk Below,

‘IBH i Tasks Pags

___ 4. You will see all the functions available through IBM System Director Navigator for
IBM i (i5/0S). Select the Performance option from the navigation pane on the left:

IBM Systems Director Navigator for i5/08"

welcome
My Startup Pages _

B i5/0S Management

System

Basic Operaticns “
Work Management

Configuration and Service

Metwark

Integrated Server
Administration

Security

Users and Groups

Dratabases

Jeurnal Management

Perfarman

File Svsteﬁjé? E
Internet Configurations

Cluster Resource Services

Backup, Recovery and Media
Services

Settings

___ 5. On the next dialog, select Investigate Data:
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IBM Systems Director Navigator for i5/08" Welcome Lioyd Help Logout '[ ﬂ Is: ;
Welcoms y J P e 2 I--- Select Action --- ;I
My Startup Pages &

E i5/0S Management

System

Basic Operations Performance - Itcgen2.rchland.ibm.com

Waork Management

Configuration znd Service i3/ 05 Performance tools allows you to collect and investigate performance data on your system.
Metwork

Integrated Server ﬂ Investigate Data

Administration

Seilinhy Allows you thiinvestigate previously collected performance data on your system.

Users and Groups I Collacticns

Databases

Allows you to manage the performance data of your system.
Journz| Management

Performance . ) )
File Systems= Show All Performance Tasks
Internet Configurations Close

Cluster Resource Services

Backup, Recovery and Media
Services

Settings

Note: Click on the “Hide Navigation” tab on the left of the Performance display
window. This will expand the area available to display graphics.

The Perspectives dialog is displayed. (In this lab we will use Health Indicators
and Collection Services data only. Note that there are additional options to review
performance data from Job Watcher, Disk Watcher, and Performance Explorer.
You also have the option to save your own custom perspective containing the
views that you find most valuable.)

Click the Health Indicators link in the Perspectives dialog and then select the
Disk Health Indicators link.

Perspectives

erfarmance Explarar

Disk Watcher

CPU Health Indicztors

~ ®5icl Health tndicatars

[~ .?‘-‘:E.-ncr'.' Pools Health Indicators

— Responss Time Health Indicators
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Section 2. Select the Health Indicators Performance data

This section of the lab uses the browser interface through IBM Systems Director
Navigator for IBM i to select the data set for review. (Your IBM i environment may
have multiple data collections).

___ 7. .Use the Collection Library pull down to identify the Collection library assigned to
this lab:

Instructions
ﬁ Chacse 3 collection below snd clidk "Display” to view the performsnos dats.

Close Meszape

Perspectives Selection

Hame

Disx Heslth Indicstors

Bescription

This chart shoiws Disk heslth indicaters oy enslyzing =l collection time intervals scoonding to the definsd

| - Sy ssources Heslth Indicators z % e P 3 %

— & oroporticn of intervals where Disk health indicators exoeeded the defined thresholds
| j th*Indicators

[ ® G Heslth Indicators

i" .r._:E

Tims Heslth Indissters

B u?:lle:;i:r Servicss

Collection

¢ Cellection Nams 3
Most Reosnt %

F i B

EugD

QFFROATA

___ 8. Next, use the Collection Name pull down to select the first collection assigned for
this lab:
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e Instructions
m Choose & celledion below snd clidk "Display™ to viaw the perdformanos dats.

Perspectives Selection

Hlame

- DF‘E‘f:"!'Fo’: Explorer

Clisk Heslth Indicators

Description

This chart shows Disk heslth indicatons oy anslyzing sl collection

Indicstors

2 Tirne Heslth Indicators

B- a:clla:u;' Services

Collection

ropontian of intervsls where Disk health indicators exossded the

Collection Library

OLED ]
| -Display Search

___ 9. Click Display to display the disk health indicators for this collection.

Section 3. Review Performance Health Indicators

This section of the lab uses the Performance Data Investigator to review

performance health indicators for disk on the IBM i system.

___10. On the following pane, notice the Average Disk Response Time shows a high
percentage of time when it exceeded the warning and action threshold. Click the
Warning (Yellow) portion of the Average Disk Response Time bar and notice the
percentage of time the system exceeded the warning threshold appears in the

graph.
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--- Select Action --- ¥

Disk Heslth Indicators

Intervals Distribution (Percent) |
o
& 0 A0 ® 40 S
L 1 1 1 |
Average Disk Response Time -

Average Disk Percent Busy —

Disk Performance Metric

Average Disk Space Percent Used

-.'_ Fercentage of intervals with values under defined thresholds
Fercentage of intervals with walues abowe Warning threshold
E Fercentage of intervals with values abowe Action threshald

bone | Options | Save &=5... |

___11. At this time, we do not know if the average disk response time is an issue until the
Health Indicator Definitions are reviewed to determine how the warning and action
thresholds are defined. Use the Action pull down at the top of the chart to select

Define Health Indicators as shown here:

i--- Selact Action --- iV

L
i
A

Systam Resources Health Indicators
Rescurce Utilization Overview

Disk Overview by Disk Pool

Cisk Dretzils oy Disk Pool

Intervals Distribution (Fercent)

Export
Medify SQL
Size next upgrads

Define Heslth Indli_zt'c%s

Aetric

Change Context
Show a=s table

___12. Review the Disk Health Indicator thresholds by clicking the Average Disk
Response Time indicator. Notice the Warning threshold is set to 2 milliseconds
and the Action threshold is set to 6 milliseconds. (Note: Milliseconds is not shown
here! The development team is aware of this omission and we expect this to be
fixed in a future release.)
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Available Indicators Selected Indicators Current Threshold Values

[Empty] aAverage Disk Space Percant Used Warning |—2.
= = Auersge Disk Percent Busy :
| Remaove << Ty if‘fﬁ . N ,75

__13. Change the Warning threshold to 4 milliseconds and click Ok at the bottom of this
dialog. Notice that the average disk response time is now acceptable over 60% of
the time, but the system still exceeds the Warning threshold over 30% of the time
and exceeds the Action threshold about 4% of the time. Again, you can click each
section of the bar graph to see how much time is spent at each level.

___14. Now, let's investigate the disk resources in more detail. Click the Action pull down
at the top of the graph and select Disk Overview by Disk Pool as shown here:

i--= Salact Action --- iw|
|'Disk | --- Selact Action--- ;
| System Rascurces Health Indicators

o | Resource UI;iIi_za[:ipn Overview
= Dizk Datailzs bylpsk Pool
Cefine Health Indicatars
Excport Intervals Distribution (Percent)
Modify SQL
Size next upgrade '1,0 20 EP
Change Context : | 1 | ! |

Show a= teble
7

Average Disk Response Time

Average Disk Percent Busy
Average Disk Space Percent Used

___15. This system has only one disk pool (also called Auxiliary Storage Pool or ASP) so
the graphs are not very interesting. However, it does show that the average disk
response time and the average disk busy rate for the entire data collection when
you click the bar graphs. Now drill down to view the disk units by selecting Disk
Overview by Disk Unit from the Action pull down.

Disk Performance Metric
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Average Response Time

r

a

--- Selact Acticn ---

iv|

Disk Detzils by D Fool

% DOizk Detzails by Digk Unit

BES Dizle-Overview for Disk Pools

Disk Overview far Disk Units

Disk Detailz far Disk Pools

Cisk Detzils for Dizk Units

Dizk Owerview for System Disk Pool
Oisk Health Indicators

Export

Milliseconds

Disk Pool ldentifier
(=
i

Madify SOL

Size next upgrade

Change Context

Show as table
7

___16. Notice the disk units with the longest average response time appear in the top
graph. You can also scroll down to see the Disk Busy rate for the disk units.
Notice some disk units are averaging over 7 millisecond response time.

Average Response Time

: | | --- Select Action --- ] |

0054
0014
0060
0008

50052 7
Z 0012
=2 0042 4
=
= 0058
20032
0019
0059
0034
0040
o001 V7
Awerage Response Time

Percent Disk Busy

[' | | --- Select Action ---
Percént Disk Busy

10
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__17. Now, let’s view detailed statistics for each disk unit by selecting Disk Details by
Disk Unit from the Action pull down.

Average Response Time

C
Disk

E 0052

& 0012

= 0042

=

= 0058

£ 0032
0019
0059
0034
0040
oool

Percent Disk Busy

--- Select Action --- |
= Disk Overview by Disk Path

Cverview for Disk Units

Disk Overview for Disk Paths

Disk Details for Disk Units

Disl Detzils for Disk Paths 2 ]
Disk Overview for System Disk Pool

Esxtport
Modify SGL
Size next upgrade
Change Context
Show == table
008

>

FILLIES,

Awerage Response Time

Milliseconds
B

|' | | --- Select Action --- [2] |

__18. You should see the detailed view as shown below. Use the scroll bars to view the
statistics for each disk unit.

( I_E |_§_. | |-~ Select Action - (%] |
Disk Unit Hame Average Percent Disk Riads Per Writ=s Par Cperations Per
- ?'ﬁl%t;r;angsr?a e ~ Second . Sacond ~ Second -~
[] |oos4 7.37 762 10.85 10.53 21.82
[] ooi4 7.26 5.36 13.31 11.35 24.66
[] | ods0 7.08 7.55 12.35 12,04 24,35
[] ooos £.45 5.04 12.62 12.04 24,66
[ | cosz 6.44 7.9 11.76 10.03 21.79
[] ooz £.43 £.33 1072 102 2713
[] ooz 591 5.47 12,45 271 33,55
El nose 5.88 7.6 10.8 12,45 23.25
El 003z 5.22 B8.58 10.68 3172 42.4
[ oois 4,72 7.62 11.77 13.36 25,72
[] ooss 4,63 7.98 10.98 16.83 27.81
[] 0oz 4,51 £.33 10.04 13.53 22.38
#.'—I: (i |
| | Total: 55 Filterad: 39
Done | [ options | | Save A=... |
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__19. Notice it can be difficult to view the data in this format. You may want to use the
Export option from the Action pull down to export the data to a file. Note: We might
also want to do more detailed performance analysis at this point to investigate why
the disk response times do not meet expectations. This is beyond the scope of this
lab, but one of the purposes of this lab was to show the capability that exists in the
Performance Data Investigator for more detailed analysis if necessary. Note: You
will get a chance to use the export function later in this lab and perform more
detailed analysis in a future lab exercise.

20. Now, let’s end our disk health analysis and return to where we began. This can be
done quickly by using the History tab at the top of the dialog. Click History and
then select Home to return to the initial Health Indicators view.

Farspective ] Edit (] view &l History %]

Collection

Cisk Cwerview by Disk Pool

Mamei=): TEXAS
Disk Health Indicators

Library: SED1 T

[}
(]
o
=il

Loe ]
m

___21. You may want to review the Memory Pools and Response Time health indicators
and drill down in more detail as was done for the Disk health indicators. However,
in order to complete this lab in the time allotted, this is left as a future exercise for

the student.

Section 4. Review Collection Services Data Perspective

This section of the lab uses the browser interface through IBM Systems Director
Navigator for IBM i to work with Collection Services to review more performance

data.

___22.From the Perspectives pane, select Collection Services link (Notice several
categories of data are available for investigation in this view. Also notice the
Collection Library and Collection name you selected earlier are displayed near the

bottom of the pane.)
Next, select Resource Utilization Overview as shown here:
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l EEEFFD!’!TIEFICE Explarer
B DEIE-\_ teher
. m]c: skcher
B aCnllertinn Sarvices
[~ * cey -Utilizstion by Thread or Task
;- "Rescurce Utilizstion Cwerview
B- DJD: Statistics G'-Er'.le-.--sw
B [Scoy

DE‘.:E'»C

B- [Hokysical Disk 170

| §

I. US'.‘J:hroﬁous Disk I/O
p

&

- D age Faults

1 D'_cqn:s.l Catabsse [/ O

B Dyitual o

I. D-:o-'nrnumcatlcns

B- Dizi- Display Transactions
o Df"l'-.:ma' System

B collection Services Databsse Files
E.]- a.—!ealth Indicators

— . Disk Heslth Indicators

__23.Click the Display button at the bottom of the pane to display the resource utilization
overview. A graph of Percent Disk Busy, Disk Space, and CPU Utilization appears
at the top of this pane.

(Note: You may not always see the entire pane show nin this lab. There may be
two vertical slide-bars on the right-side in additi on to the horizontal slide bar at the
bottom. To see all of the graphics/legends, you ma y have to use all the slide-bars).

140

= =
1= (=]
=} =1
| |

Utilization (Percent)
(=51 [~ -]
= (=]
1 |

i
=
|

]
=
I

0 T T T T T T T
5:15 AM 7:15 AM

T T T
11:15 AM 1:15 PM 3:15 PM

Date - Time
= Percent Disk Busy Disk Space Milization = Partition CPU Utilization

T
9:15 AM
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___24.Use the outer slider bar to scroll down and view a second graph titled Resource

Utilization Rates. Review the metrics that appear on each graph.

Resource Utilization Rates

--- Select Action --- [
Resource Utilization Rates

30,000

25,000
20,000 -
15,000

10,000

Utilization Rate Per Second

ﬂ ] T T T T T T I
5:15 AM 7:15 AM

T T T
11:15 AM 1:15 PM 3:15 PM
Date - Time
= Total Physical Disk 1f0s Per Second - Total Logical Database 1f0s Per Second

Total 5250 Display Transactions Per Second = Total Page Faults Per Second

T
9:15 AM

___25. Scroll up to the top of the pane and notice the navigation options that appear in

26.

upper left of each graph which looks like the following:

e WA H

These options allow you to manipulate and view the graphs in different ways. Here
is the purpose of each option from left to right:

Select - allows you to select specific data points on the graph

Pan — enables you to slide the window over the graph to view a different portion of the graph
Tool Tip — shows the value of a specific data point as you hover over the point

Zoom Region — allows you to draw a region on the graph to zoom into that portion of the graph
Zoom Out — zoom out after zooming into a specific region

Full Zoom Out — shows the full range of data points available on the graph

Click the Full Zoom Out option (on the far right above) to show the entire Resource
Utilization Percentages graph. The full graph should appear as shown here:

14
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Resource Utilization Percentages

| --- Select Action - ]

Resource Utilization Parcantages
BV - o

140

120 -

100

Utilization (Percent)
& -
=3 =
1 1

o+
=}
L

]
=
!

513 AM 7:15 AM 9:15 AM 11:15 AM 115 PM 15 PM 2:15 PM 715 PM %15 PM 11:15 PM 1:15 AM 315 AM
Date - Time
— Percent Disk Busy Disk Space Ltilization — Panition CPU Liilization

27. Drill down to review CPU utilization in more detail by selecting CPU Utilization
Overview from the Action pull down.

i--- Select Action --- i ]
=7 e Sel|ect Action ---

CPU Utilization and Waits Overview

CPU Utilization by Thresd or Task

:h CPU Utilization mﬁwm
- 2

Page Faults Cverv

Physical Disk I/O COYerview - Basic
Logical Datsbase /O Overview .
5250 Dizplay Transactions Overviaw
Disk Owerview for System Disk Pool
1Memory Pools Heslth Indicators
Disk Hezlth Indicators

Export

Modify SOL

E 1 Size next upgrade
E Change Context
a | Show as tables

E_ oor

=

=

= 60

o)

E

= 40

___28. Review the graph which shows CPU by milliseconds and by utilization rates. From
the Action pull down, select CPU Utilization by Pool to investigate which pools
contain jobs that are using the most CPU.
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CPU WHilization Overview

i --- Select Action --- iil:
| | --- Select Action -=--
SE CPU Utilization by Job or Task
CPU Litilization by Thread or Task
h. CPU Utilization by Generic Job or Task
=S CPU Litilization by Job User Profile
CPU Utilization by Job Current User Profile
Y CPU Wiilization by Subsystem
CPU_'JI;ilizE.t_i_pn by Server Type
{ CBU Utilization ugﬁfﬁ :

CPLU Health Indic
| Export
| Modify SOL

Size next upgrade
i Change Context

Show as table

CPU Time (Milliseconds)

500,000 - \ ——
400,000 - P /z\.\ | !\a\/\‘/
F 300,000 - "h\/&\/{ .
200,000 -
100,000 - : *
R -

T T T T
2:15 AM 7:15 AM 9:15 AM  11:15 AM 1:15 PM 3

___29. Review the graph and notice that most of the CPU is being consumed by jobs
running in Pool 2.

CPU Utilization by Pool

--- Select Action - [v]

| cBu Utilization by Fesl
hoeilaE
CPU Utilization (Percenty

o ® b R W0 &0 ] 19
1 1 1 1 1 1

024

01+

E
|

Job Pool

03+

04

CPU Utilization

E}% Options | [ Save As...
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__30. Click Done on the CPU Utilization by Pool graph and then click Done again to
close the CPU Utilization Overview graph. You will return to the Resource
Utilization Percentages graph.

__31.Review disk I/O data by selecting Physical Disk I1/O Overview — Basic  from the
Action pull down.

Resource Utilization F‘Eﬂ:entages

CPU Utilization 2nd Waits Overview
CPU Utilization by Thread or Task
E'E CPU Utilizztion Overview

= Page Faults Overview
Physical Digk /0 Overview - Basic
Logical Dall.zase 1/O Overview
5250 Display Transactions Overview
Disk Owerview for System Disk Pool
1Memary Pools Health Indicators
Disk Health Indicators
Export
Modify SQL
Size next upgrads
Change Context
Show z=s t=ble
oor

A

40-

Utilization (Fercent)

20
: %
5:15 AM 1:15 PM

___32. From the Physical Disk 1/0 graph click the Tool Tips navigation option (circled
below). Then move the cursor over a data point on the graph to see detailed
information about the data point.

© Copyright IBM Corp. 2011 17

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



Exercises Guide

3.500

11:15 AM 1115 PM 3:15 PM 5:15 PM 15 PM
Date - Time

%15 AM

f:15 AM

59:15 AM

1,500

= =
= =
7] =
a] ]

3,000

puolas .iad s0/1151d easiud

] Prisical Disk |0 wirites

Fhesical Disk |fO Reads Per Second

33. Click Done to return to the Resource Utilization Percentages graph.

© Copyright IBM Corp. 2011

34. Review main storage faulting by selecting Page Faults Overview from the Action
pull down.
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Resource Utilization Percentages

i -r- Selact Action ~--

i}

T Select Action ---

CPU Utilization and Waits Overview
CPU Utilization by Thread or Task
CPU Utilizati o i

Physical Disk Cverview - Basic
Lagical Datzbaze [/O Overview
3250 Display Tranzactions COverview
Disk Overview for System Disk Pocl
Memery Pools Health Indicators
Disk Health Indicatars

Export

Modify SQL

Size next upgrade

Change Contaxt

Show as table

oo

401

Utilization (Percent)

20+

5:15 AM

— Percent Disk Busy

T
1:15 PM
Date - Time
Disk Space Utilization

T
9:15 PM

— Pan

___35. Review the page faults graph which shows total faults and faults per second.

600,000

500,000 —

400,000

300,000

Total Page Faults

200,000

100,000

215 AM 715 A

[E] Total Page Faults

9:15AM 11:15 AM 1115 PM

315 PM

515 PM  T15 PM

Date - Time

“ 10 Pending Faults Fer Second

P == e S

%15PM 1L15PM  1:15 AM

— Page Faults Per Second

__36. Now, we will drill down and view which pools are doing the most faulting. Select
Page Faults by Pool from the Action pull down.
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| — Select Adticn —

B !F‘sgs Faults by Job or Task
'age|
""1'1 Page Faults by Thread or Task

sge Feults oy Generic.Job or Tesk
| Page Faults by Job User Profile

iF’sg& Faults by Job Tument User Frofils

Fags Faults o
SFags Faults by Server Tyoe
Memaory Poels Heslth Indicstors
Export

Medify SQL

I

Size next upgrads

Change Context

Show asts

Total Page Faults

200,000

100,000

15 AM 715 AM 915 AM  11:15AM LIS PM 0 3:15 PM 5:15 PM  7:15 PM 9:15PM  11:15PM  1:15 AM
Date - Time
I3 Total Page Faults 101 Pending Faults Per Second — Page Faults Per Second

___37. A graph of page faults for each pool appears here. This graphs shows the page
faults per second per individual pool. Here we can quickly learn that most of the
faulting is occurring in Pool 2 on this system.

| —SelectAdion— > |
Page Faults by Pool
~
Page Faults Per Second
034
=]
o
-8
a
o
i}
01 -
04 |
Page Faults Per Second 140 Pending Faults Per Sacond [se]
Pageiofi | 1 = | Rove 1 | et

___38. Click Done to return to the Page Faults Overview graph.

__39. Now, we will look at faulting in another way by viewing which subsystems are doing
the most faulting. Select Page Faults by Subsystem from the Action pull down.
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Page Faults Ovarview
perspactive B Edit B view Bl History B

Collection Time System
Nameis): TEXAS Start: May 31, 2008 S:00:113 AM Hame: LOTS
Library: SE0L End: Jun 1, 2008 3:00:24 AM Release! VIR4MO
Type: Collection Services File Bazed Collection
: | i--- Select Action --- iw| |
e

T Select Action ---
___ag_l Page Faults by Job or Task
== Page Faults by Thread or Task

M P=age Faults by Generic Job or Task
S8 Page Faults by Job User Profile
Page Faults by Job Current User Profile
Page Faults by Pool

Page Faults by Server
4 Memaory Pools Health Tridicators
Export

Modify SQL

Size next upgrade

| Change Context

Show as table

300,000

Total Page Faults

200,000

100,000
0
5:15 AM 7:15 AM 9:15 AM 11:15 AM L15PM 3115 PM 315 PM 715 PM
Date - Time
Tatal Page Faults -1/ Pending Faults Per Secand

___40. A graph of subsystems with the highest number faults appears here. This shows
the average faulting rate for the entire collection.

Page Faults by Subsystem

parspactiva bl edit Bl view ] History 5]

Collection Time System
Nama{s)i TEXAS Starti May 3%, 2008 S:00:13AM  Hame: LOTS
Lbrary:  SEOL Endi Jun 1, 2008 5:00:24 AM Relsase: VSRAMO
Type: Collection Services File Based Collection

\

| [ sslectacton— |
| Page Faults by

Page Faults Per Second

o i o & *® ° W B0

E2A1SBS
QBATCHLOTS

___41. Now, we can examine faulting for a single subsystem. Select Page Faults for One
Subsystem from the Action pull down.

| i-"Saject Action --- 1] |
' |
Pags

Size next upgrade
Change Context
Show a5 table

Page Faults Per Second

E2A1SBS
QBATCHLOTS
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__42. Enter the subsystem name E2A1SBS and click OK as shown below. This is the
highest faulting subsystem.

Variable
| Wariable: | Description | ¥alue | Reguired
JB5SYS Subsystem ||:'2,u_15|35| | Yes
fira el 1
MINDTECEN Century Digit | | /No
MINDTETIM Interval Date | No
And Time : ;
MAXDTECEN Century Digit [ Mo
MAXDTETIM Interval Date | || Mo
And Times - T
Collection |5|§01 ¥eas
iy fnleizi
Collection |TEKA5 Yes
Mame . :
Page I af'l | Total: 7 Displayed: 7

.
% [ cancel

___43. Review the graph which shows faulting data for subsystem E2A1SBS. This graph
shows total page faults and faults per second.

350,000

300,000

250,000
2
E
W 200,000 e
o || F
=
=
= 150,000
]
Z
g

100,00

bi & big
50,00
| E ik 8} : eils
T
515 AM 7:15 AM 915 AM 1L:15 AM 115 PM 315 PM 515 PM 7:15 PM %15 PM 1115 PM 1:15 AM
Date - Time

Total Page Faulis 10 Pending Faults Per Second = Page Faults Per Second

___ 44 Click the History tab at the top of the pane and select Home to return to the
Investigate Data pane.

___45. Now we will analyze performance of a second collection. Review the Resource
Utilization Overview of the second collection by selecting it as shown below.
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O Aceisction Serviees

* CPLU Litilizetion by Thread or

L Resource Utilization Cuwerviaw

4ok Statistics Overviews

Waits

CPU

DoDoo

B Dpnysicsl Dis 0

E‘ IJE,:"‘E!"’E"GL:-- [
!.' L]Es:-s Faults

B B} ooicel nstabase 0
B Dy o

E‘ IJUC"':'.‘.L-!'I_FB tigns
!.' |_]=="',_. Disolay Transs
E‘ ﬂFz-.-al::el Shystern

!.' r—]sa

i

B ﬂ:c ledlion Services Datsbsse Files

Collection

Collection ._|‘.:|rE|r',I ._cllehtn:un Mame

oLes ,v. f TEXAS ("CSFILE} ine |
r.-I...;tF-!:&nt
Cisolay S=_5?:t: 211
MOLE1D {"CSFILE)
CHICAGOE _E}

TEXAS T ILE_-

___46. Click the Display button at the bottom of the pane to display the resource utilization
overview for the new collection.

___47.From the Resource Utilization graph, let’s drill down and look at CPU utilization by
individual threads. Select CPU Utilization by Thread or Task from the Action pull
down as shown below.

Note: This task could take several seconds or even minutes because this is a
guery against every thread and task running on the system when the data was
collected.
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Resource Utilization Percentages

Disk Poal

icstons

ony Fools Health

| Disk-Heslth Indicatoss
o Export

|Madity SGL

A Sizs next uggrade

hange Context

Utilization (Percent)

0

! T T T T T T T
12115 AM 2:15 AM 6:15 AM 8:15 AM 10:15 AM 1215 PM 2

Date - Time
— Parcent Dizk Busy Dizk Space Utilization — Fartition CPU Ltilization

Fage 1 of 1 1 0 Rovs L Total: 1

___48. After the query completes, you will see a list of threads/tasks by CPU utilization as
shown here.

— Select Adtiocn — =

/€U Utilization by Thread or Task

CPU Utilization (Percent)

OE750P/ GENERAL/ 477350 - 0000001F 7
OE750P/ GENERAL /484649 - 00000087
LDIOM
OE750P/ GENERAL/483570 - 00000070 Ui
OE750P/BILLB/477573 - 00000089
OE750P/ GENERAL/483423 - 000000EC
OE750P/ GENERAL/483617 - 00000024
OE750P/ GENERAL /478188 - 000000BC -
OE750P/ GENERAL /482295 - 57
OE750P/GENERAL/483115 - 000000D2 -fAnrmmnnrma s
OE750P/ GENERAL/479492 - 00000041 -[rrnmnnmeis
OE750P/ GENERAL/481136 - 00000086 i,
CPU Utilization

Page L of t 1 o | Riows 1 | Totali &

Dons | [ Opfiens | [ Saveds.. |

Thread or Task

___49. More information about these jobs can be viewed by looking at the performance
data in table format. View the table data by selecting Show as table from the
Action pull down.
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— Sslact Adtion — 0w

ECFU Utilization for Threads or Tagks |
CPU Y
AN Waits for One Thezsg or Task

i
E ; = CRU Hilization and Waits Ovarview

SRR D snuroe Utilization Owerview
|

CPU Utili

| Size next upgrade
i
|
{Change Context

04649 - 00000087
LDIOM S

OE750P, GENERAL/483570 - 00000070 -
OE750F/EILLB/477573 - 00000089
QE750P/ GENERAL/483423 - 000000EC
OE750P/GENERAL/483617 - 00000024
QE750P/ GENERAL/478188 - 000000BC
OE750P/ GENERAL/482295 - 00000057
OE750P/ GENERAL/483115 - 000000D2
OE750P GENERAL/479492 - 00000041 -

OE750P/ GENERAL/481136 - 000000B6
CPU Utilization

Page 1 of 1 1 Frows L Totali 1

e — T B
Cens | Treticns | Savs Az |

Thread or Task

___50. The CPU and related performance data appears in a table as shown. If you would
like to review the data in more detail, you can use the scroll bar to see additional
metrics in the table or scroll down to see additional threads and tasks.
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{ el Tl | | — Select Antion —
54 2] (5] (] || seearson— - ]

Select |Mame ~ |JobUser ~ | Job Number ~ | Thread ~ = | CPU Time ~ | Scaled CPU »~ | Scaled CPU Time (Milliseconds)

Identifier {Milliseconds]) Utilization
A | . A J{Percent)

D OETE0P GENERAL 477380 Q0000017 3297 9325 il
D OETE0P GENERAL 454885 03000087 2285 70960 a
D LIS 2278 983 0
D LEICM 2248 975 0
l:‘ OETECR GENERAL 482570 Q2000070 3235 58575 ]
D LETO 3Z22 158801 0
D OE7EQF BILLE 477573 00000082 3201 47080 a
D OETE0P GENMERAL 483433 000000EC 3201 87227 2
D OETE0P GENERAL 483817 Q0000024 31.9 86282 2
D OETS0P GENERAL &TE188 030000BC 3176 83841 a
D CETEOP GENERAL “BZZEE 00000257 21.74 87602 o
D TETEDP SENERAL 482115 Q0000002 ST B8485. 0

|5 ] 1l . ]

L‘\§ Totzl: 20846 Filtered: 206845
> ﬁ:ne | Sl:tl:}r‘s E‘s»_..-’-—\s... |
Pl 1}

___51. Let's reorder how the data is displayed and bring the priority of each job closer to
the CPU metrics. Select Columns... from the Action pull down to begin this
process.

*i@\ ‘;}‘ @ \ —Select Adtion —-

|CPU LWHilization for Threads or Tasks

| @ B

| Select | Name ~ |JobUser ~ | Job R e : : = 5 CPU Time o~ _.
| f'_'” Waits for One Thread or Task lon i[Milliseconds) i
) | ICPU Wtilizstion =nd Waits Cvanisw  1E)
DEY50P EENERAL 477250 Resource Utilization Dvery 3287 BOZRD
OETEOP  GENERAL 484249 “f: L 3255 70880
| htadify SOL [
LOHChA next upgrads 3278 BE3

LEHCM 22 .49 575

DETS0F  GENERAL 483570

find toclbar
LDIOM i oot Z a9 927 158501

| Tehle Actions
OETEOF BILLE 47773 O000DnES: i 330 ATOED
CETS0F GENERAL 483423 0O0D0DOES 32:01 &7227
OETS0P GENERAL 482817 00000024 24.8 88882
OETEOP GENERAL 478188 000000BE 21 .78 gagat

ODETEOP GENERAL 4BZEBE 00000067 3174 aredz

CETSOR GENERAL 433115 00990002 347 agass

1 0 e O e e S

|4 E :.:.". & |

Total: 26646 Filterad: 20646
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___52. Scroll down through the list in Current Columns and select Minimum Job Priority.
This is the minimum priority number a thread can run at which means it is the
highest priority for that thread. Click the Move Up button 6 times to move the
Minimum Job Priority column right after the CPU Time column. Then click Ok.

Available columns Current columns

IEmptys | Agd Befors ECF“U LHilization
|CPL Time
Ad After | Scaled CPU Uiilizaticn
Scaled CPU Tima
Job Type
Job Subtype

Mimirnurs Job Poocl
htaximum Job Posol|

oK | [ Cancel | [ Help |

Note: An alternative way to do this is to click Remove to remove the
Minimum Job Priority column from the list of current columns. Then click on
CPU Time and then the Add After button to add this column after CPU Time.

___53. The minimum job priority now appears in the initial view as shown. Now click on
the CPU Time column TWICE as shown below to sort the CPU Time used in
descending order. (Clicking only once will sort by ascending order). We now have

threads and tasks that used the most CPU at the top of the list. This will be our
secondary sort column
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_ _;%g_,. 419 ,.i? ﬁ i - Sglect Adticn - =

| Select | Mame - |JobUser ~ |JobNumber - '_ Thread ~ | CPU = .l CPU Time | Minimum o ]

|Identifier Utilization HMilliseconds) Job Priority
| {Percent)

D OETSOP GENERAL 477350 0000001F 32.97 Ao0zan 050

I:l DEFSIP GENERAL 4545840 20000087 23 EE TOs40 | 050

D LOISM 3278 282 000

D LOICH 2249 oFE 000

I:l OETBOP GENERAL 483570 Q0000072 3235 88975 | 050

D LC1OM 3222 1E5501 000

D CETEQP BILLBE ATTETS 20000088 2201 47080 08D

I:l DETERP SEMERAL 283403 J0Q00CEC 22.0% a7az7 080

D DETELRP GENERAL 4832817 03300024 313 aagaz 08D

I:l DEFSIP GENERAL 4TH188 0000008C 31.78 83841 | 050

D OETBIP GENERAL 4823285 00000057 a1.74 a7g02 | 050

D CETEOP GENERAL 483118 Q0000002 T fg4a8s 08D

[£] I
Total: 206468 Filterad: 20546

___54. Now sort by Minimum Job Priority. Click on the up arrow ONCE for that column as
shown below to sort job priority in ascending order. This is our primary sort column.

' 4:» -b? ,ﬁ @ | = Select Action — |
Selact | Name ~ | JobUser ~ | Job Number .~ | Thread ~ | cPu | CPU Tima | Mimimum i
| Identifier Utilization = [ (Milliseconds) * 3ob Priority }
-l A - i{Percent] i
D CFINTO 197 5122458 000
|:| ZIECTL QPGME ATT0ES tE b L e bR 1.33 2042129 020
D ODSMAniFPAS  O5YSOPR 477101 000300028 134 2gayzze 020
D LD 29:38 1828447 000
D TR4 AFPLUSCTLS 477082 20000024 0.25 1825034 050
D PETRABS1 FETRAB 4T 7433 00000077 .99 78332020
|:| IMRSTF BILLB 4811732 20000387 2765 858872, 050
D OSTRANF AFCRMCTLE 477082 Q00000BE .42 957154 080
|:| IMRSTE BILLB 480478 SO3030CE 2593 853879 020
D IMRETP BILLE 250118 Q0030088 28.2 aEtTel 050
D APCZSBKRE CHUCKP 47053 00000048 0.37 gaga02 040
D TF2 APLUSCTLE 477081 Q0900000 0.3 a3gs0e 050

a) |

Total: 20646 Filtered: 20646
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___55.We now have the data sorted for each priority by CPU time used. You can scroll
down to see the data for each job as shown, but this can take an extensive amount
of time with this browser-based interface.

NN | —SsleAdion — ¥
Select | Name A | Jobuser « | Job Number -~ | Thread ~ | cPU CPU Time Minimum @ \'Scaled CPU Utilization {Percent) ~
Identifier  |Utilization (Milliseconds) Job Priority
L [(Percent)
[] crmTot 187 122458 00D o[ 1
[ Lowom 2338 o
[0 &FnTez 02 a
[T eFnuToz 0.07 0
I:l LOION az22 Q
[ erFRADS Q5YS 422807 00000001 0
[0 |9CMETHERLING 004 191223 000
01

___56. When doing performance analysis or capacity planning, you will often discover than
many of the threads/tasks in the collection will use very little amounts of CPU.
Sometimes threads are started and never do any meaningful work. To reduce the
number of threads and tasks that are analyzed, let’s filter out or remove all threads
and tasks that have used less than 10 milliseconds of CPU time. Select Table
Actions >> Show Filter Row as shown below to start the filtering process.

ERCREREIIRE

" CPU Timea | Minimum "5.

Salect | Name ~ | Job User E1) £
lization | (Milliseconds) Job Priority
| arcent)
[] CcFinTol Rescurce Uilization & 1.87 5i22458 000
Export
D LT 2938 TRae4a7 000
Modify S2L
l:l CFINTOZ2 Size next upgrade 0.08 227705 000
D CFINTCZ 185413 00D
l:l LDHEh {1E8E01 000
l:l QPFRALDJ Q5Y5 145228 000
D |ISCMETHERLINDG 04223 000
[] Loom T £S228 000
] Lotom |Edit Sort 52205 000
l:l [GCMETHERLIND | ge TETIT 000
aa |
l:l Y PSISVR QYPEJSVR 433032 00200020 g2 aoo48 000
[ LR 214 A4003 000
(&l I |
Total: 20646 Filtered; 206486
57. Now click the Filter link in the CPU Time column as shown.
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E =0 [ | < SelectAdion—

Select | Mame ~ | Job User ~ | Job Mumber | Thread ~ Py CPU Time Mimimum
Identifier Utilization ([Milliseconds) Job Priority
- J | L (Percent)
Filter Filter Filter Eilter Filter Filter
D CFINTO 1.597 A zzasg 002
D LOISM ag9.28 1838447 1000
D CFINTDZ .09 227702 000

___58. Select Numbers greater than or equal to  from the Condition pull down. Enter 10
in the Number field and Click Ok as shown. This will filter the threads and tasks
and keep only those that used 10 milliseconds or more of CPU time.

e — Calect Artion —
B = (5 (8] | oo ~
Selact | Mame ~ | Joh #| Jeb ~ | Thread ~ | cpu CPU Tima
|User Humber Identifier ‘Utilization {Milliseconds)
_-:{Perce_n_t_)_
Filts Filter Eiltss Eilter Filter

Notice when the list is displayed again, look near the bottom of the pane to
see that the total number of entries was 20,646 but the new filtered number is
9,647 which means we eliminated almost 11,000 threads and tasks just by filtering
out those that used less than 10 milliseconds of CPU.

___59. Now let's export the remaining CPU data to .csv format which can be easily used
with Excel. Select Table Actions >> Select All to select all remaining data for the
export operation.
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@| «@i ,f F — Select Adion — ¥
o 7 r_.F'u Utilizaticn for Thesads or Tasks | o
| Salect | Name | Job User ~ |3 o - i *u CPU Time | Minimum
All Waits for One Thresd or Task ﬂlzatxm (H‘iﬂisecpnds] Job Priority
| | . |CPU Utilization-and Waits Cwerview 'EFCE“f]
b _F'_I% | F_'IT'E' | Resgurces Utilizaticn Dwemnview E'Ii_' ! _f 10 | %
D CRINTOA Expor 197 E{224E8 000
Notodify SQL
D LTI i i 29,38 1828447 000
Size next upgrade
D CFINTOR2 Change Sontext .09 227708 000
Show as chart
D CFINTDZ oor 12413 000
Caolumns..
D LTHCM Show find toolber 32,322 168501 000
D QPFRADJ 2575 40 ! Y4008 000
D ICCMETHERLIND |H,QE Filt=r Aow ‘ 101223 000
81
!CIEE r &l Filters
D LOIONR |E it Sort ‘ ggz28 000
[] LoioM frlesr BilSde | 52208 000
Restore Defsults |
D ISEMETHERLIND T2 78737 000
L]

___60. Select Export from the Action pull down.

o e i - R :
B m 8 =] | g] (2] ||| —seetadeon— v |
- = I'“F'LI Utilizstion for Threads or Tazks I I
Select | Name ~ | Job User ~ @14 : P‘l.l
- : g All Waits for Sne Threed or Task Hdization
| | CPU WHilizetion and Waits Tvarview hﬂ:ﬂnt}
I _Filﬂ Filt-er__ __I Resgurce Wtilization Cwearvisw |__F'|i Ly |
GRINTO S
LB S 3538
Size next upgrade
CTRINTO2 Change Context 09
- Show as-chast .
CEINTI2 0.7
. Columns.. )
LIS Show find tacloar azas
SFFRADY QsEYs @:—...Tfmrmmq_i Das

___61. Select .csv format and All data and click Ok as shown below.
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Title

CPU Witilization by Thread or Task
Format

Comma Delimitad |~ csv) [ivh]
[Data Hange

%II data
¢ FDisplayed data

{3 user-defined range: D3ts Series e
N

[ oK ] [ cancel

___62. When the browser Save dialog appears, save the file to your laptop. Name the file

63.

64.

OL66Labl.csv. Note: if your browser does not allow pop-ups to be displayed, you
may need to allow pop-ups from this IBM i system.

Open the file you just saved and review the data that was exported here. You may
need to adjust the column widths to see the data as shown.

AT § [ ¢ [ 5 [ ¢ [N

|CPU Utilization by Thread or Task

1
2' |Mame Job User |Job Number  Thread Idantifier CPU Utilization |CPU Time Ilﬂinimum Job Prianty |
3. |CFINTOY a0k 7 5122456 0
4 | LDIOM 29.36 1836447 0
5 |CFINTO3 [ [ 0.09 227709 0
6 |CFINTOZ2 | [ 0.07 1859413 0
F|LDIOM 32.22 158501 0
8 |QPFRADJ Q8YS 432807 1 0.06 145228 0
g ||IOCMETHERLIND 01 [ [ 004 101323 0
10 |LDIC [ [ 30.35 89226 0]
11 |LDIOM 11.24 83305 0
12 IOCMETHERLIMD 00 0.03 78737 0

Scroll down through the rows of the table paying attention to columns F and G,
CPU Time and Minimum Job Priority. You can see that approximately 1540 entries
have a priority of O which indicates it is a system thread/task. If you continue to
scroll down, you will find thousands of priority 10 jobs. The priority 20 jobs begin in
row 6068. Notice each task is sorted by CPU Time Used within each priority as
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you would expect since this is how we sorted the data in Performance Data

Investigator.

___65. From here, those with a minimal level of Excel expertise could graph the CPU time
used for system jobs (priority 0), high priority jobs (i.e. priority 1-20), medium
priority jobs (i.e. priority 21-40), and low priority jobs (41-99). This will be left as an
optional exercise for the student to be done at your discretion.

___66. Return to the Performance Data Investigator window and select Modify SQL from

the Action pull down as shown.

iz L = e =2

Selact  Mame FS

CFINTEA
| |Loion
7] |eFmmas i
| crmTaz
| Loion
| aPrRAD. Euas*re
[iocmeTHERLING |

[

Job User -~

All'Waits for One Thread or Task
CPU Wilization and Waits Overview

| Rescurce Utilizetion Cwerview

Export

- Select Acticn — ¥

CPU WHilizstion for Threads or Tasks

a
dlization {
ercant)

Eilter

___67.Inspect the SQL that gets created to produce the view shown (and appreciate all
the work that is done for you!!!). Later in the class you will learn where the columns
(fields) for this query are documented. Depending on your knowledge of SQL, you
might wish to copy and/or modify the query to produce another view of the data.
However, the sort and filter options that you just used gives you a simpler way to
modify the view and will meet your needs in many situations.
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5QL Statement

] JBEU3IER; JEHER;
EHD A3 2CTTED,

A (JBCUR)

VAT, MEX(JB

Allcw, collection choice

[ ok | [ cancal
M.

___68. Click Cancel on the above dialog and click Logout (upper right in your browser) to
end this PDI session.

End of exercise
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