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Power is performance redefined

New Wiki for DB2 Enhancements via PTF

= Regularly check (or Subscribe) to the DB2 for i Updates
Wiki!

— Contains details on new PTFs that deliver new DB2 capabilities

— Examples:
+ CANCEL_SQL system stored procedure
+ PROGRAM NAME keyword for controlling SQL Triggers Program Name
« SQL Query Engine 6.1 support for Logical File on FROM clause
+ New RUNSQL CL command

— Wiki URL:

https://www.ibm.com/developerworks/systems/ibmi/techupdates/db2

» The wiki is part of the IBM i zone in IBM developerWorks
launched in April 2011

https://www.ibm.com/developerworks/systems/ibmi/

= New DB2 for i Blog too! - http://db2fori.blogspot.com/
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Agenda

= Why care about DB performance
= Causes of poor DB performance
= What tools are useful

* Things to look for

= DB performance tips
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Why care about DB performance

= Key objective is to provide Information

—Which means processing data
+ Sometimes very large quantities of data

L=
for Business

— In timely manner

— Using resources efficiently
» Both systems and personnel

—To accommodate growth — SQL set at a
time
+ At the Transactions
* At the Data volume level
« Complexity of requests
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Typical causes of DB performance problems

1. Accessing more data than needed

2. Physical disk operations are consecutive (versus
concurrent)

3. Trying to consume more resource than is available,
or more than your share.

4. Under utilizing hardware or not using it efficiently

5. High full opens or access plan rebuilds

6. Inefficient access plans — does the optimizer have
what it needs?

© 2012 IBM Corporation
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What tools would | use

= Collection Services

= Job Watcher

= Disk Watcher

= Performance Explorer
= Plan Cache Analyzer

— Available through
+ IBM Navigator for i - Performance Data Investigator
* iDoctor

= INavigator — SQL and DBA specific tools
— Plan Cache, Visual Explain, Index advisor....
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What tools would | use ...

= Application knowledge

= Data knowledge
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Monitor, Analyze and Tune

= Needs to be someone’s Job
— DB engineer position
— OR, cross team (Operations, Developers)

= Get the right training
» iDoctor workshop
+ DB2 for i SQL Performance Workshop

= Need to establish best practices.

— One being to capture performance data expectations before major
changes

© 2012 IBM Corporation
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What to look for ?

Look at System Resources

—Memory
« WRKSYSSTS

EZZEEEEEE

—I/O Disk Opts
- WRKDSKSTS

-uEEHHEE LS adEEERE

—High CPU
« WRKSYSACT

QUSER 4/2012
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Collect Based on What You Find/Suspect

Sampling Collectors

Application-defined and
user-defined interval data

Performance
Data ~

Tracing Collectors

Application-defined
frace points

QUSER 4/2012
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Collection
Services
Job > ::r]mtawal
Watcher ata
—
~
Disk
Watcher
— Trace or
Performance Statistical
Explorer Data
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The collections at a glance

Collection Disk Job Performance
Services Watcher Watcher Explorer
+ Sample data + Statistics as + Sample data = Trace data
» Support for '3'9" as frace » Support for » Information
small intervals ata ) very small collected for
« No information | | * Focus on disk intervals every /0
concerming data + Focus on job event
specific 'O data = Collection and
operations « Call Stacks analysis
.saL complex
Statements
« Wait buckets
less detail more detail

QUSER 4/2012
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The collections at a glance

Example: Job are typically
- using CPU

- queued up waiting to use CPU

- in an idle wait

- waiting for something specific...JW wait buckets

. Elapsed time .
Disk reads Disk writes Record Journal
locks
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iDoctor

! iDoctor Components

Connected to spstem with Luger

— Compornent list for gystem Queenpl: —

Use thig interface to work with the B iDoctar for IBM | components on your spstem. Yo may alzo
apply access codes ko your spstem that were given to vou by [BM service to authorize uze to a
companent.

Change User ]

<

Component IExpires I Status
liyg Job Watcher Never  Available
il Collection Services Investigator Never  Available
' Disk Watcher Never  Suggested
% Plan Cache Analyzer Never  Available
hEdPEX Analyzer Never  Available
BB V105 Investigator Avwailabla
mliDoctor FTP GUI Available

To authorize use for a component, enter the access code below:

Access code: |

¥ Cloge window after clicking Launch

Suystem senal: 1

QUSER 4/2012
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Symptom Example — High CPU
Job Watcher-> CPU Graphs—> dispatched CPU/CPUQ by high/Low Prior..

Dispatched CPU/CPUq usage by high/low priority with CPU utilization
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07:12:02
07:12:12
07:12:22
07:12:32
07:12:42
07:12:52
07:13:02

K-axis (Labels)
Tnterval end time (5 second intervals)
Primary Y-axis (Bars)

CPU time for high priority jobs (seconds
CPU time for low priority jobs (seconds
CPU queusing time for high priority jobs
CPU queusing time for low pricrity jobs
Secondary Y-axis (Lines)

CPU utilization

Maximum partition CPU utilization
Average collection CPU utilization

L1 |

Fields

‘priority threads tasks
priority threads tasks
elta time (seconds)
Current number of active processors

I
[Interval] stamp

Minimum interval timestamp
Maximum interval timestamp
Tnterval mumber

Tnterval delta time (usees)

Total active threads/tasks
Dispatched CPU active (seconds)
Dispatched CPU waiting (seconds)
Transferred CPU (seconds)

CPU queusing (seconds)

uolezijnn Ndo
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Symptom Example — High CPU
Drill into an interval or set of intervals

: 2 = e Hasis (Labels)
1700 Dispatched CPU/CPUq usage by high/low priority with CPU utilization 145 ezl S22 e (3 Soccad EaEia)
1600 140 Primary Y axis (Bars)
_ 135 B CFU time for high priority jobs (seconds
1500 Thread signatures ranked by Djgpatched CPU: From 07:09:26 am to 07:13:07 am 130 = gg lmfml‘l’“'P?mﬁ;ﬂb%(”r;mt
- - quensing time for high priority jobs
Thread rankings 125 [0 CPU quensing time for low priority jobs
1400 S 120
ob rankings 115 Secondary Y-asis (Lines)
1300 Job user rankings 110 —— CPU utilization
Generic job rankings —— Maximum partition CPU utilization
1200 105 ——  Average collection CPU utilization
Current user rankings 100
Flyover Fields
1100 Pool rankings 95 Average high priority threads/tasks
= Priority rankings o Average low priority threads/tasks
£ 1000 Subystem rankings T Interval delta time (seconds)
c = Current number of active processors
8 900 Collection overview c
= = Available Fislds
- Create Job Summary... = e
L terval] - timestamy
o 800 Split Collection... 3 Nt e st
E 700 o Maximum interval timestamp
= Preferences... E SR
600 Crn(Ea b ey Taleoal defa fime (imes)
500 Change SQL Parameters
Graph Definition 3 If | select one or more
400 Query Definition 4 of these intervals and
300 Duplicate right click, | can get a
e list of the jobs that
200 are using the most
100 CPU in that interval or
- set of intervals
T T e B N T R B R Y S R SR SR
o B T T S B T - B S B T A= L= S B B A - =
T P % @B B OO 0000 - Y - oo o NA NN NN
383 333 22 s rrs oSS T2
I N S
o o o (== B | o (=] o (=] o o O o o o o o O o O O o (=] o o
Interval end time (5 second intervals)
<  —rrT— 3 KN I, | b
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Symptom Example — High CPU
(JW) From list of jobs | can see call stacks to get an idea of What is running

Thread signatures ranked by Dispatched CPU: From 07:09:26 am to 07:13:07 am @ jw7
Job name uzer numbe
QZDASOINIT / QUSER / 327435: 00000010 T
QZDASOINIT / QUSER / 300725 00000004 M Dispuchied CPU (s2¢
Il CPU queusing (sscon
[0 Other waits (sscond:
QZDASOINIT / QUSER / 326657 0000000F b
I Disk non fault reads (
QZDASOINIT / QUSER / 285675 00000007 = D sk:g:oensa;:ﬂo;q
QZDASOINIT / QUSER / 328713 0000000A [ Dk o
I Jousnaling (seconds)
QZDASOINIT / QUSER / 285771 00000001 1 Machine level gate ==
[a] B Ssize contntion (sec(
3 QZDASOINIT / QUSER / 285854: 00000001 B Socketracives (5231
g B Abnormal contention|
£ QZDASOINIT / QUSER / 285413 0000005F TEm T
L QZDASOINIT / QUSER / 312212: 00000059 Totl e (seonds) |
E Eudn:gt:?:‘-al
E QZDASOINIT / QUSER / 326615° 00000062 Come v ot
c —
H QZDASOINIT / QUSER / 312208 00000007 Avalabls Fslis
0w OBIVALUE
3 QZDASOINIT / QUSER / 293548- 00000001 Totalinfervals includ
E Minimum interval tn
& QZDASOINIT / QUSER / 316418: 00000193 Maimum itervl
c Task count
3 QZDASOINIT / QUSER / 293313: 00000001 Process niial thread
S Jab o tack name
RO /329128: 000002EE P
. Minimum LIC priorit
QZDASOINIT / QUSER / 326448: 00000017 Mo LIC o
QZDASOINIT / QUSER / 330803: 00000027 e ol
/T /331232: 0000002F
RO 1329796: 0000055A
Ineligible
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Symptom Example — High CPU
| can have job watcher collect current SQL too

| Guick view Csll stacc | Obsct waitec on | Wat buckets | Physisal 140s | Logical 140s | Transactons | FS Otter statitios | Query |

-~ General

Frimary thread CZDASCINT 7 GUSES 7 327835 0000~ 73] Interval B|[z= K |->§§ "\

dob subsyslem:  RUSRWRK Thread status:  RUN Job fanction Pod: 2

Cumentuseprofiles. ) Cumenisiae:  RUN Frieriy (<PF/LIC) 200160 Qriginal LIC: 176 Job watcher can collect

Cumrent orlast wait:  215/LTR) Comm/soskets: ong wait for top raceive Vit duraticn: Omicrosecends

current SQL as well

Object waited on:  Segment ype LIC HEA® (M3} AREA DATA Interval duration:  5.023 seconds

Holdngjobortosk:  None detected this ntcval Interval end 2012-02-13407.09.36 594000 /

QL client j3b None detected this rte~val
Call stack corterts
Call |Program Module Offcet Procedure TBT
tevel addcess
£ 001 00000064  qubasegste lociis FFFFFFEF4A1IDEAD E
& 00 0000008D d ontrol_ FP31LR <Header FFFFFFEF33951C28 ¥
5003 G00000ED iateAdjacent ToL astFoundOp_t FR1 ZntrCQ2 SkRadind 1 4IncesDirscti FFFFFFEF33043200 }—
i 00000088 fiadlnmedisteNex:ToL astFound_ILRadixdFR1IbIncexEntry FFFFFFEF33084140 ¥
£ 005 00000120 ._16DbpmD ‘0deFR13DbpmQuerylnfo FFFFFFEF33CFDAAD F
£ 005 00000088 P &E: 1 TonNodeFR1 3DbpmQueryafo FFFFFFFF3304DES0 ¥
£ 007 000006C4  vCall_iDbpmQdsEUL FFFFFFFF339E0F10 F
£ 008 00000214 populate TDbpmQcsFR1 TDbpmResdOntyQuery: FFFFFFEF339E0D20 F
£ 009 00000058 populate_21DbpmQdsLeafAcsesiNedeFR 13DbpmQeryIn FFFFFFEF5771C920 F
£ 010 00000044 vPositionNextAndExecute_32DbpmDspClusteredloNodeFR1 IDbpm{ueryInfo FFFFFFEF33D2180 F
S ou 0000007C . 16DbpmD 13DbomQueryinfe FFFFFFEF33CFE440 F
£ on 00000064 vPositionNextAndExsecute_1 3Dbpml ogisNodsFR.1 3DbpmQueryInf FFFFFFEF33EF6440 F
£ 013 000000TC  vPositionNextAndEsecute_13Dbpml imitNodeFR13DbpmQuerylnfo FFFFFFFF 55986428 F
2014 OODODIED  positionNexEntryAndFetchOutline_17DbpmFeadOrlyQueryFRQD_| ThbpmReadOnlyCuery10Descripter FFFFFFEF33874478 F
& 015 00000090 posiionNestEntryAndFetch | TDbpmR=adOnlyQueryFRQ2_17D5pmReadOnlyQuery10Descripto: FFFFFFFF3387A3C0 F
£ 016 00000844 DbpmEsecOEOWtapperCursorfequest FFFFFFEFS77265C0 F
B ow 0000016C  dbmzint FFFFFFEF33C19740 F
£ 018 O0DODOES  #efmir FFFFFFFF4A0ICTSS F
£ ow 0000012C  swscall A_portal FFFFFFFF4A0ICADD F
4020 QDBGETMQO QDBGETMCO 00001B60 QDEGETMOQD 13ETBUSI0SA00  13ZETBUSI001940 1
S om 000001D0  cblabranch FFFFFFFF4A0IDS90 FFFFEFFFFFFFS000  F
£ o 0000004 aisec_progsam_call_portal FFFFFFEF33AF2D60  FFFFEFFEFEIFBCO F
£ 0253 QSQRUN2 QSQFETCH 00000460 F_GETELE 0A40FTODE4040320  DAJOFTODE4OIBS0 O
£ 02 QSQRUN2 QSQFETCH  00000SD0  BLOCK_FETCH 0A40F70DE40AS150  DA{OF7ODEOIEE0 O -
< n v

T oK | carcel | Hep |
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Performance Data Investigator — New Database Perspective

IBM* Systems Director Navigator for i Welcome

* Robust graphical e e | | s

Welcome
My Startup Pages

. Investigate Data - Performance Data Investigator
interface enable
Set Target System Perspectives

by Collection i

Services support.

[ Configuration and Service

Collection Services

Health Indicators
Ohyob watcher
Disk Watcher

@ Network
« New breakd
ew breaxdown B e ——

k t H -t B Users and Groups O ‘dpatabase 10
makes It easier 10 B " Sprysiet 10

. « B Journal Management
n Otl Ce Wh at B Performance |~ ® physical Database 1/0 Overview - Detailed

Investigate Data " ® physical Database 1/0 by Job or Task - Detailed

" ® physical Database 1/0 by Thread or Task - Detailed
|~ ® physical Database 1/0 by Generic Job or Task - Detailed
® physical Datahase 1/O by Job User Profile - Detailed
|~ ® physical Database 1/0 by Job Current User Profile - Detailed
" ® physical Database I/0 by Subsystem - Detailed
F " @ physical Database 1/0 by Server Trpe - Detailed

Manage Collections

changed”?

@ File Systems

Weicome x| Pesfomance | Investigate Data

- Q5oL performance Data (mmlitvin prototy
0 Q5oL plan Cache
[~ ® soL overview
@ soL attribute Mix
0 Q50 performance Monitor

Perspective ] Edit 8] View 3] History 8
Physical DB 1/0 Overview - Detailed

— Select Adton — v

Physical DB 1/0 Overview - Detailed

Zooo Asyachronens Wiis Per Sscond (e SQL relt: 27 I ® 501 overview

& s00 ® 501 Attribute Mix
5400

2300

200

£100

LASAM  215AM  245AM  FISAM  F4SAM  4ISAM  445AM  SISAM  S4SAM
Date - Time
[ synchronous Reads Per Second (OL relatec) ‘Synchronous Writes Per Second (SQL related)
Asynehronous Reads Per Second (L related) Asynchronous Writes Per Second GQL relatec)
EH Svnchronous Reads Per Second (non-50L related) Synchronous Writes Per Second (non-5QL relatec)
[ Asynchronaus Reads Per Second (non-SOL relatec) Asynchronous Writes Per Secand (non-SCL related)
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Getting started with CS, JW and iDoctor

Get the redbook for
— Job Watcher and
— End To End Performance Management on IBM i

Know about iDoctor links
— www.youtube.com/user/IBMiDoctor

Use the GUI interface, easier to drill and understand data/labels,
contains some custom profiles for capturing the right data

v7.1 PTFs more SQL metrics, instrumentation in Collection
Services

= Experience makes the best teacher

© 2012 IBM Corporation
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What to Look for - How to Analyze and Tune

= Time Consuming SQL or queries -

—Where to start... SQE Plan Cache
* Long running SQL
High usage (often extremely short running)
» Those scoped to job only tables...QTEMP awareness
» Temporary index use

Proactive vs Reactive

© 2012 IBM Corporation
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SQL Plan Cache properties — Greater insight & control

= Autosizing enhancement
— The default hit ratio changes from 70%—>90%
— The maximum size allowed for autosizing, which was previously set to a hard
coded value, is now calculated based on partition size.

= Slowest runs information. Plan Cache Activ'tx Threshold
™ SQL Plan Cache Properti v e =

Description Value
F Time Of Surmmary 2014-01-24-21 06.26.77965
E Plan Cache Creation Time 3013-12-18-00.16.40.996319
Active Query Summary
E Nurnber of Currently Active Queries 220 l
F Nurmber of Gueries Run Since Start 54176078
H Number of Query Full Opens Since Start 2439871
: Plan Usage Summary .
&% Databases i o P e Customizable
e-Ba Rehbstge [ Total Number of Plans Built Since Start 1892310
@ Schemas Total Number of Unigue Queries Since Start 1499321 . .
Current Plan Cache Size 563 MB
§ Database Maintenance Plan Gache Size Threshold “AUTO ¢ MaXImum AUt08|ze
] Datab[%e Navigator Maps | £ Maxmur Plan Cache Size Allowed For AutoSizing *DEFAULT (15055) MB

Current Flan Cache Hit Ratio B2 % - -
Target Plan Cashe AutoSize Hit Rafio DEFAULT (30 % ° Target Hlt Ratlo
Gurrent Number of.Job ScopedfQTEMP]Plans 215

Explore Total Humber of Job Scaped (QTEWF) Plans Built Since Start 174z

-] SQL Performance Monitors

Total Number of Unigue Queries With Job Scoped (QTEMF) Referan. 264 Y
Open | B Total Times Plans Used from Gache PREE # Of |Ongest runs pl’e
Create Shortcui| £ Total Plans Pruned 1780408 .
) ) Current Number of Temporary Runtime Objects Stored in Cache 12776 plan tO keep in the
Customize this | £ current Total Size of Temporary Runtime Objects stored in Cache 1852 MB
Add a connection Maxirurn Nummber of Termporary Runtime Objects Stored Per Plan | "DEFAULT (8) cache

Show Statemer [pian Cache Configuration

. Propenties « Maximum Plan Cache Size Allowed Far AutoSizing DEFAULT (15089) MB

ha nranartioc nf the '« Target Plan Cache AutoSize Hit Ralio *DEFAULT (30 % |
« Marimum Nurnber of Longe st Runs Allowed Per Flan 10 |
e Maxmum NUrmBer of Temporary Runtime Objects Stored Fer Flan | “DEFAULT (5] I

| Plan Cache Activity Thresholds

-« Actity Thresholds Start Time 20131218-09.37.04 921978
Highest Mumber of Active Queries at One Time 5113 (2013-12-18-06.55.52 657937) Il
Highest Number of Plans in Cache 70399 (2013-12-18-01.2934044215)
Highest Nuraber of Temporary Runtime Objects Stored in Cache 18446744073708661615_(2014-01-07-09.07 56.8

Largest Total Size of Temporary Runtime Objects Stored in Gache 0 (2014-01-08-05 57 55.439267) MB

Refresh Clase Help |7 © 2014 I1BM Corporation
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Plan Cache Example — High use statements
Filter and ask for top N most time consuming statements

4 Statements

Start Time Most Expensive Time ‘ Tatal Processing Time W | Total Tirmes Run Average Processing Time | Average Result et Rows Staterner
BN 12:07:08 AM 15939 17313458343 907151294 00019 1.6785 SELECT®
18R 12:05:50 AM 147643 1279651 4753 188198137 0.0067 1.8790 SELECTI
11811 12:05:50 AM 16202 8045751310 168385063 00047 1.9399 SELECTI
TN 8:36:22 AM 14159325 648807 5707 T42 8745385 6592641 INSERT Il
18N 12:05:49 A 11892 444759.4572 108276566 0.0041 1.8998 SELECTI
1181 12:05:50 A 12098 3187365454 B2441396 0.0051 1.9080 SELECTI
AT 11:50:31 M 111779 2020838404 168303178 o017 20000 SELECT
12012010 9:00:44 AM 12288 273038.8923 131785343 0.0020 1.6232 SELECT”
HTA111:50:31 P 1455886 2642198238 104669738 0.0025 20000 SELECTI
HTA110:30:24 PM 1257868 250574 6024 203422 0.8846 B6471 selectRL

> 3 Billion
Disk ops

~ 6.2 Million
Seconds of
execution

~1.7 hillion
executions

Tuning these can have a major impact on the
system !!

© 2012 IBM Corporation
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Long running SQL — Examine the access plans

= What to look for
— Full table scans

Hested Loop Join

— Full index scans m/ \m I;%

Table Scan Table Scan
Random 10

425

—Temp index builds 73

Index Probe

— High use statements needing better indexes
* Index Only Access

© 2012 IBM Corporation
QUSER 4/2012
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Look for expensive table scan

| Fre_view actions opuons et |

[EIEE I I

1= Attribute | value ]

Time Information
Timestamp for Creation of Monit..  2011-01-07-08.36 22 346762

Statement Start Timestamp 2011-01-07-08.26 22 346762
Statement End Timestamp 2011-01-07-03.36 32 346762
Total Estimated Run Time (ms) 2,318,604

Actual Runtime Information
Optimization Time (ms) B4

Fun Tirme (ms) 874,538
1) How many Staternent Open Time (ms) Mot mvailable
rows are being Statement Feteh Time (ms) 874,538
Statemnent Clase Time (ms) Mot Available
scanned ? Rows Fetched 329
Total Times Query ias Run 742
2) How Selective Total Time For all Runs (ms) 5.488E8
s Synchronous Database Reads 47,658,342
is it? Asynchronous Database Reads  2.2015EQ
Fage Faults 47,658,966

3) How much

= Information about SQL stateme...
resource has it

Statement Mumber 123,704
consumed? Statement Function Insert
Staternent Operation Open
. Statement Type Static
4) Can | avoid the Statement Name
scan by creating Statemnent Outcome Successiul
an index that can Additional Table Info
Table Scan Total Rows in Table 1,544,582,493
be probed and or Table Size(bytes) 389,246,666,732
scanned? Active Table Rows 1,544,582,403
Deleted Table Rows oo
5) Does it have Hostvariable values 73481, °2010-10-31°
lots of deleted
rows ? Additional information about SQ...
GLOSQLOSR value
— |aLwePrDTA value Any Time
Pseuda Open Mo
~ | |Pseuso close Mo
<1 | » [ |Hard close Reason coae Mot Available ~1

INSERT INTO |
FROM HERE P411BILLZ = : H AND DATE { P411STAMP } = : HWITH NC | |

Statement text |

CREATE INDEX DTALIB.TABLENAME_IDX ON DTALIB.TABLENAME
(P411BILL2 ASC, DATE(P411STAMP) as p411Date );

© 2012 IBM Corporation
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Replace a high use Index scan with a Index probe

File ‘iew Actions Options Help

=
=5

TFIEEEEIE I

Table Frobe

]

Random 1O
1

===
MNested Loop Join

S
§= SR

Logic Index Scan

+

| <

=l Attribute

| walue

Time Information

Tirnestarnp for Greation of Monit
Staternent Start Timestarmp
Statement End Timestamp
Total Estimated Run Time (ms)

Actual Runtime Information
Optimization Time gms)
Run Time (ms)

Staternent Open Time (ms)
Staterment Fetch Time (ms)
Staternent Glose Time (ms)

Total Times Query YWas Run
Tatal Time For All Runs (ms)
Synchronous Database Reads
Asynchronous Database Reads
Page Faults

2010-08-04-23.42
2010-08-04-23.42
2010-08-04-23.42
73.368

473
112
kot Available
1z
Mat Available

3,638,984
4.1078E8
406
2,529
430

178,227 keys

Scanned 3,636,984 Times
= 648,208,747,368 keys

processed

Prograrn or Package LiBran
Statement Text

f Haostvariable Yalues 649159 I'

ER
SELECT FCEMPMNL

| 3 1

. L

SELECT FCEMPMNUM , FIDEPTOID INTO : H, : H FROM .NUMEMF‘LEM WWHERE EMPMNUM = : H

Statement text |

Pass matching Host variables, or alter the column to be an integer.

QUSER 4/2012
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Replace high use temporary index with permanent SQL INDEX

File

View Actions  Options  Help

FlIlEEECIE L I

<

Ezég

Aggregation

1

e

Tahle Probe

1

Random 1O

f

S

Index Probe

Temporary Index

Attribute | walue

Time Information

Timestamp for Creation of Manit.
Staternent Start Timestarmp
Staternent End Timestamp
Total Estimated Run Time (ms)

Actual Runtime Information
Optimization Time {ms)
Run Time {ms)

Staternent Open Time (ms)
Staternent Feteh Time (ms)
Statement Glose Time (ms)
Royes Fetched

2011-04-04-16.29.29.773919
2011-04-04-16.28.29 773819
2011-04-04-16.28 28 773814
086

14

Z

Mot Available
2

Mot Available
1

Total Times Query Vas Run
Total Time Far All Runs (ms)
Synchronous Database Reads
#synchronous Database Reads
Page Faults

16,548

39,1186
4,900
&
4,284

Total Times Temparary Results
Reason Temporary Result\Was

Index Info

Nurmber of Index Entries
Key Cardinality

Size of Index, in Byles
Arnortization Value

List of Key Columns
Key Size(byles)
Shareable

Index was Reused

o

Program or Package Marme
Program or Package Library
Staternent Text

oo
Temporaries Are Maintained

978,225
878,225

B4,403,166

1

Ascending, PFPEDO0OO0DZ_PFPED...

Yes
Yes

BELECT SUM{DMUCA) FROMBC

Stal

|SELECT SUM{DNUCA) FROM BCKLXUSRF.BASCULA4_REV WHERE DPEDID =? AND DLINEA = ? AND DPRODU=?

temant text |

QUSER 4/2012
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Create a better index — Avoids touching the table

File Wiew Actions Opfions Help

[EEECEIEL SIEEI |

= Atribute | vaue
& i
i

2011-01-07-22.30.24.11354

Final Select
r'y

2011-01-07-72.39.24.11354
2011-01-07-22.39 2411354
1,864

3

We reject
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CREATE INDEX DTALIB.TABLENAM_IDX ON DTALIB.TABLENAME (RLSTMSF
ASC, RLSLOC ASC, RLFRTR ASC, RLTOTR ASC);
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ldentify SQL running in CQE

= CQE Only Monitor

STRDBMON OUTFILE(LIB/MonFile) OUTMBR(*FIRST *ADD)
JOB(*ALL) TYPE(*DETAIL) COMMENT('WANT_CQE_ONLY")

= Summarize CQE Reasons

— See appendix for query to run against the DB monitor
= Move them to SQE

—6.1 PTF to support SQL that references simple LFs

—Migrate to i 7.1 — All SQL goes to SQE
— Replace non- SQL queries with SQL

© 2012 IBM Corporation
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Profile the data — Look for BIG tables

= How big are your tables ?

— The bigger they are the more
important it may be to pay attention

—Use Qsys2 views to understand your
biggest files. Or Files with largest
numbers of deleted rows

Select Table_schema, Table_name, Table_partition, Number_rows,
Number_Deleted ROWS, DATA SIZE,

Variable_length_size, Number_Distinct_Indexes

FROM QSYS2.SYSPARTITIONSTAT

order by DATA_SIZE DESC

FETCH FIRST 100 rows only;

© 2012 IBM Corporation
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Look to see how the big files are used in SQE SQL Plan Cache
New SQL Plan Cache Smpw

Name: [BIG_FILE_PC_ 88

schema: [m ‘ =

 Include all plan cache entries

@ Include plan cache entries that meet the following criteria I o o k fo r

Filters to apply:

[ Minimurn runtirme for the longest execution of the staterment;

\ 7= [Fecans = 1. Table scans

[ Staternents that ran an or after this date and time:

[ zmema=d [ sanaarn=
I Top 'n' mostfreguently run staterments
=
[~ Top 'n' statements with the largest total accumulated runtime: 2 . Index scans
=
I™ staternents the following user has ever run:

———

I Statements that are currently active

[ Statements forwhich an index has heen advised 3. Index i m provements

I Staterments for which statistics have been advised

I Include statements initiated by the operating system

V¥ Statements that reference the following objects:

| Scthema [ Name Browse.. ‘ - .

Louwe siorier 1| 4. Temp index builds
| oy

[ —] 2

[™ Statements that contain the following text
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Profile the data — What kind of indexes do | have

= What kinds of indexes do | have?
—DDS versus SQL index
— Page Size or max index size

T —
B Select INDEX_TYPE, SUM(CASE WHEN accpth_type =0 then 1 else 0 end) as ... (o=l mSom
e ———————————

NDEX_TYFE RADIFMAXITE RADMARAGE SALEVYI
FOREIGM KEY 2420 0 0
PHYSICAL 1366 522 0
PRIMARY KEY 2846 1 0
UMNIQUIE 125 0 0
LOGICAL 401 534 0
NDEX 5686 0 7

* See Appendix for Index Profile queries

QUSER 4/2012
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Profile the data — What kind of indexes do | have

5! Select INDEX_TYPE, LOGICAL PAGE SIZE, SUM(CASE WHEN acc

hl
0 then 1 else 0 =nd) as .. - CtctesH{C.= = e Som)

Il INDEX_TYPE LOGICAL PAGE_SIZE | RADIMAXITE | RADIMMAXAGBE SQLEWI
FOREIGMN KEY 8192 5 0 0
FOREIGN KEY 65536 2415 0 0
INDEX 65536 8686 0 0
INDEX - 0 0 7
LOGICAL 4096 o KK 0
LOGICAL 8192 397 0 0
LOGICAL 65536 4 0 0
PHYSICAL 2048 0 15 0
PHYSICAL 4096 N 507 U
PHYSICAL | 8192 1354 0 0
PHYSICAL 16384 B 0 0
PHYSICAL 65536 1 0 0
PRIMARY KEY 2048 0 1 0
PRIMARY KEY [ 5100 5 0 0
PRIMARY KEY 65536 2841 0 0
UNICIUE 65525 125 0 0

* See Appendix for Index Profile queries

QUSER 4/2012
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What tools should | use to look at the files

= Use the following to get a file profile

DSPFD FILE(*ALLUSR/*ALL) TYPE(*ATR) OUTPUT(*OUTFILE) FILEATR(*PF)
OUTFILE(<yourlib>/DSPFD_ATR)

Select count(*) as Total_Files_Tables, Sum( case WHEN PHFTYP='R' then 1 ELSE 0 end) as
DDM_files, SUM(CASE WHEN PHFATR ='PF38' then 1 else 0 end) as Sys_38_PF, -- Reuse
Setting SUM(CASE WHEN PHRUSE ='Y' then 1 else 0 end) as Reuse_Delt_Rows,
SUM(CASE WHEN PHRUSE ='N'then 1 else 0 end) as NOT_Reuse_Delt, -- Partitioned tables
sum(case when PHPRBY <>0 then 1 else 0 end) as Partitioned_tab, -- SQL Tables, Ifnota T
or M, its a PF SUM(CASE WHEN PHSQLT ='T" then 1 else 0 end) as SQL_Tab, -- MQTs
SUM(CASE WHEN PHSQLT ='M'then 1 else 0 end) as MQT, SUM(CASE when PHFRCR<>0
then 1 else 0 end) as With_Frc_ WRT_RATIO, -- Program Described sum(case when
PHFLS='N'then 1 else 0 end) as NOT_Ext_Described

from <yourlib>.dspfd_ATR ;

TOTAL_FILES TAB...| DDM FILES| SYS 38 PF| REUSE DELT ROWS| NOT_REUSE_DELT| PARTITIONED..| SQL_TAB| MQT| WITH_FRC_WRT RATIO | NOT_EXT DESCRIBED
1977 0 0 1989 13436 4 H 3 9 199
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Look for

High number of deleted rows

Max 4GB Indexes

High use indexes with small page (8K) size

Indexes that are not used

— How do | find these?
« iNav OR
« QUSRMBRD API,

= Data space index last query statistics use. The date and time the last time this data
space index was used for statistics when optimizing a query. This is in the
YYYYMMDDHHMMSS format.

= Data space index last query use. The date and time the last time this data space index
was used in a query full open. This is in the YYYYMMDDHHMMSS format.
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Interview the application developers

= What data are you using?
= How do you access it?
—One row at a time?
— Set based processing
— Do you make copies of the data?
= How much data do you process?
—What are the most expensive components
= Have you done performance testing
on production-like data?
— Size and content needs to be comparable
— Environment is key as well
—What analysis did you do on that test?

QUSER 4/2012
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What should | do about it — Tip #1 - Improve indexing Strategy

= Minimize accessing data that you don’t need to
— More Selection columns in the index
— Utilize Index Only Access when possible

= Utilize new indexing technology in 6.1 and 7.1
—Derived indexes
— EVI Aggregates
— Memory resident indexes
— Indexes on SSDs (tables too)

= Get rid of MAX 4G indexes
= High use indexes should have bigger page size

Read the newly updated Indexing white paper

© 2012 IBM Corporation
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What should | do about it — Tip #2 - ldentify critical, inefficient jobs,
applications and programs. Make those more efficient!!

= Move from Record at a time to Set based SQL
processing
— Minimize the data you access in your programs

— Rewrite to use SQL set at a time (don’t do SQL record at a
time)
» Focus on the expensive, not everything!!

— Potentially use RPG Open Access to intercept native 1/0O
and do SQL set processing in the handler.

* http://www.ibm.com/developerworks/ibmi/library/i-
roaforsql/index.html?ca=drs-
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What should | do about it — Tip #2 CONT Native Record Level Access to SQL
Set based processing

= Take more of a Data Centric Approach versus applications centric
— get the database management system to do more on your behalf

= Drive as much work down into the DBMS as possible
With traditional record level access:
You tell DB2 what you want, and how to do it.
With SQL:
You tell DB2 what you want, but not how to do it.

= Key attributes of Data centric Approach and set based SQL
— More sophisticated access
— More Concurrent 1/O
— More Easily multithreaded
— Centralized data integrity

© 2012 IBM Corporation
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What should | do about it — Tip #3 Ensure that Jobs Memory share is
not too Small

= Optimizer calculates Jobs fair share and considers Max Active job setting
in the pool. Smallest active number of jobs that will be used to calculate
the Share is 10% of max

= Avoid setting Max active higher than it needs to be

File View Actions Options Help

@ A B o | of B[ T | b g 15

L
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calcalate the jobs share. We used
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What should | do about it — Tip #4 Set Optimization Goal to match behavior

Set via optional SQL statement clause
—OPTIMIZE FOR n ROWS
—OPTIMIZE FOR ALL ROWS

Set via QAQQINI options file -or- ODBC/JDBC connection attributes
—*FIRSTIO
—*ALLIO
—(chggrya gryoptlib(<ini lib>))

Default for dynamic interfaces is First 1/0
—ODBC, JDBC, STRSQL, run SQL scripts (iNav), dynamic SQL in programs

—CQE - 3% of expected result set

—SQE - 30 rows

Otherwise default is ALL I/0
—Extended dynamic, RUNSQLSTM, INSERT + subSELECT, CLI, static SQL in
programs
—All of expected excepted result set

Optimization goal will affect the optimizer's decisions
—Use of indexes, SMP, temporary intermediate results like hash tables
—Tell the optimizer as much information as possible
—If the application fetches the entire result set, use *ALLIO

QUSER 4/2012
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What should | do about it — Tip #5 Reorganize high use files with lots of deleted
rows

= We can reduce disk space, main store foot print, CPU
and disk ops by compressing out deleted rows
— Rule of thumb says > 10% should be reorganized ??

= Look for the really bad ones first

-- Top 25 tables that Have > 10,000,000 deleted rows

Select Table_schema, Table_name, Table_partition, Number_rows, Number_Deleted_ ROWS,
DATA_SIZE, Variable_length_size, Number_Distinct_Indexes

FROM QSYS2.SYSPARTITIONSTAT WHERE NUMBER_DELETED_ROWS > 10000000
order by Number_Deleted_ ROWS DESC FETCH FIRST 25 rows only;

=Use Reorganize to compress out deleted rows

RGZPFM FILE(FLGHT400/ORDERS) MBR(ORDERS) KEYFILE(*RPLDLTRCD)
ALWCANCEL(*YES) LOCK(*SHRUPD) ; — This example allows concurrent updates and replaces

deleted records at the start of the file with valid records from the end of the file.

© 2012 IBM Corporation
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What should | do about it — Tip #6 Control adhoc queries

= Control significant resource usage

— Ad hoc queries

 Limit access to certain interfaces
» Use Query Governor (see the QAQQINI file)

—Look for users that are doing expensive queries
» Should they be doing that off peak?
» Should they be doing it at all??

© 2012 IBM Corporation
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What should | do about it — Tip #7 Don’t ask for more data that is needed

= Limit result set to something reasonable

— Ask yourself, will a end user really scroll through millions of rows in a
report?

— Use FETCH N rows

— Search for SQL Pagination

© 2012 IBM Corporation
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What should | do about it — Tip #8 Avoid making copies of data

* Replace creation of work files or temp table with
a virtual table

— Optimizer is often given no implementation tools with
these temp tables AND the plans cannot be shared.

— Create a view that defines that data set and access the
view instead of the work file (if reuse of view is likely in
other queries and no hostvar requirements)

— Otherwise, Use Common Table Expression or derived
table

» See CTE examples in the appendix

© 2012 IBM Corporation
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What should | do about it — Tip #9 Use separate environment for Query and
reporting

= Mixing core applications with analytical type
queries/reports can cause problems
— Query and reporting may be resource intensive
— Needs different set of indexes than OLTP apps
— May need different DB design (OLAP vs OLTP)

= Move the query and reporting to separate
system or LPAR

— Maybe the HA target

— Separate box with an Operational Data Store
 Appliance like i for Bl Optimized Solution

© 2012 IBM Corporation
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What should | do about it — Tip # 10 Reduce Full opens
e S e . =~

= First determine if it’s a R —

problem

— Analyze plan cache snapshot or DB
monitor

L

— Use System Tools

= Common Causes

— Frequently getting new connection
from remote app

— In RPG setting LR on exit

— Programs compiled incorrectly

TRLLRL VL OLLRLLN N
BRARLORRORAR RN O

See Appendix for more info
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Miscellaneous Tips

* For Varchar columns set the allocated length so it covers most occurrences
= Utilize the DB2 for i Grouping sets support
— Allows grouping at many levels/dimensions within one query
= Avoid use of Force write ratio
= Rebuild EVIs with high over flow count
= Utilize Tuned Views — DB engineer creates, tests and tunes before making
them available
* Improve DB design (39 normal form recommended)
= Use Referential integrity — Avoid data integrity checking
= Ensure you have a balanced configuration
— Avoid bottleneck on CPU, Memory Disk (do analysis and tuning before adding HDW)
* You can’t cheat the SQE Stats collector — leave it on!

= Use Performance Explorer to identify expensive proigrams and focus
attention on those — histogram of the expensive calls
= Utilize SMP to take advantage of CPU power
— Do proper tuning first
— Careful about SMP scope (do NOT set it system wide unless its a dedicated query box)

— Utilize % capability in the QAQQINI file (*OPTIMIZE NN — Set degree to NN % of what
the optimizer calculates ) to throttle back SMP

© 2012 IBM Corporation
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Miscellaneous Tips —continued

= Be aware of need (or NOT) for Live Data Mode or Allow Copy Data *NO
— This restricts optimizer choices

= There are three possible options for cursor sensitivity. The default on a create cursor is
ASENSITIVE (the most flexible) but be aware while debugging or developing an application that
different environments may have this set to other values.

— ASENSITIVE - Specifies that the cursor may behave as SENSITIVE or INSENSITIVE depending on
how the select-statement is optimized (optimizers choice!)

— INSENSITIVE -Specifies that once the cursor is opened, it does not have sensitivity to inserts, updates,
or deletes performed by this or any other activation group (tends towards plan with more cached
results in the query)

- SENSITIVE - Specifies that changes made to the database after the cursor is opened are visible in the
result table (results in a ‘live data’ mode access plan, focuses on indexes and direct table access
methods)

= Beware of the DEFAULTS for Creating UDFs (and UDTFs)!

Although defaults on UDF are the ‘safe’ choice, they are NOT the most performance friendly!

— NOT DETERMINISTIC - function might not return the same result each time that the function is invoked
with the same input arguments (prevents caching)

— EXTERNAL ACTION - function can take an action that changes the state of an object that the database
manager does not manage (prevents caching)

— FENCED - Function runs in a separate thread (additional overhead for thread)

— READS SQL DATA — function can execute SQL but not statements that modify SQL

— IF the nature of the UDF permits, the foIIowin%ﬁFtions can result in a more optimal performing access plan:
DETERMINISTIC, NO EXTERNAL ACTION, UNFENCED, CONTAINS SQL

— Ensure that UDFs are NOT FENCED unless they need to run on a different thread

© 2012 IBM Corporation
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Miscellaneous tips -continued

= Inline UDFs (available in PTF)

—In cases of very simple SQL functions, instead of invoking
the function as part of a query, the expression in the
RETURN statement of the function will be in-lined to the
query. To take advantage an existing UDF needs to be
altered or recreated with enablement PTFs.

« A function is an inline function IF:
= [tis deterministic
= SQL-routine-body contains only a RETURN statement.
= RETURN statement does not contain a scalar subselect or fullselect.
= SQL-routine-body does not contain BEGIN ATOMIC.

= Example Tip. If you do an if/then/else with a RETURN on each leg, it cannot be
inlined...but ...if you return a CASE statement .. itcan ...

© 2012 IBM Corporation
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Additional Education

= IBM i Database Performance and Query Optimization
Guide (infocenter pub)

= SQL Performance tuning workshop
— http://www-03.ibm.com/systems/i/software/db2/db2performance.html
= DB2 for IBM i Website
— http://www-03.ibm.com/systems/i/software/db2/
= DB2 Performance tuning Redbook (old)
— http://www.redbooks.ibm.com/abstracts/sg247326.html|?Open
= iDoctor
— https://www-912.ibm.com/| dir/idoctor.nsf
| |

Navigator for i (browser)

— http://www-03.ibm.com/systems/i/software/navigator/directornavigator.html

© 2012 IBM Corporation
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Additional Education - IBM i Navigator database tasks

Countrylregion [ select ]

Home Solufions  Services Products  Support&downloads My IBM
Search: Search scope: All topics
Contents. &-|¥-|B% %0 c o f |20
@ 1BM i 7.1 Information Center ~ [MIBM i 7.1 Information Center > Database > Database overview I =
# 24 About IBM i information Send feedback
[ Availability - -
= & Basic system operations System i Navigator database task:

i [ Blade and System x
Connecting to your system
& 3 Database

B PDF files for Database

You can perform many database tasks with System i® Navigator, including creating, modifying,
and deleting various database objects.

In addition to the tasks described in Getting started with System i Navigator, you can use

:‘ 3 System i Navigator with DB2® for IBM® i in many other ways. With System i Navigator, you can |
B Database information finder perform a task in the following ways:

& I Administration

® 4 Commitment control * In System i Navigator, right-click an object and then select the appropriate function from the

= [ Performance and query optimizatio|= context menu.

4 Programming
4 Reference
& I Troubleshooting

* In the System i Navigator Web interface, select the appropriate function from an object
context menu.

B Related information for database * In System i Navigator, use a System i Navigator utility, such as the Run SQL Scripts window.
# [ e-business and Web serving
® @ Files and file systems Note: Most of the System i Navigator utilities are not available from the Web interface.

& G IBM i and related software
B Linux in a logical partition
04 Networking

Database objects creation tasks
This table shows how you can create various database objects in System i Navigator.

© W Printing Database objects operation tasks
‘f;g:mg’i;”m'”g B | This table shows how you can work with various database objects in System i Navigator.
@ 3 Securi
# 1 Service and support I Database performance optimization tasks
# [ Storage solutions This table shows how you can access various tools in System i Navigator to optimize your
& [ Systems management database performance.
& [ Troubleshooting =
<L B I k Mapping vour database
a & Database Navigator is a System i Navigator function that you can use to visually represent i
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Summary

* The more data being processed the more
important efficiency becomes.

— Not just lots of data per request. But large number of small requests
as well.

= Learn to use the tools

— Collection Services, Job Watcher and iNavigator
— Experience is the best teacher

* Focus tuning effort on what is expensive
—low hanging fruit

= Think Data Centric, not Application Centric
— Learn to utilize the Power of SQL - set at a time processing!
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OnDemand Performance Center — User Authority Simplification

*JOBCTL (Job Control Authority)
= Whatever worked with *JOBCTL in IBM i 6.1 will continue to work

QIBM_DB_SQLADM - Database Administrator
» This is a database specific alternative to *JOBCTL. It is a superset of the function authorized by
QIBM_DB_SYSMON.
= Examples:
- Change parallel degree for DB2 SMP feature
- Work with Plan Cache
- Work with OmniFind Text Search Server

QIBM_DB_SYSMON - Database Information
= This allows a user to view some system level details, but not specifics about operations or anything
related to changing or controlling the database.
= Examples:
- QUSRJOBI for SQL information
- Show SQL Information for Jobs

No Special Authority required when using OnDemand Performance Center with
own job
= Starting/ending SQL Performance Monitors on your own job
= Analysis of SQL Monitor/Plan cache data
= Visual Explain in Run SQL Scripts

© 2012 IBM Corporation
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Index Profile queries

Select INDEX TYPE, SUM(CASE WHEN accpth_type =0 then 1 else 0 end) as
RADIXMAX1TB,
SUM(CASE WHEN accpth_type = 1 then 1 else 0 end) as RADIXMAX4GB,

SUM(CASE WHEN ACCPTH_TYPE=2 then 1 else 0 end) as SQLEVI

FROM qsys2.syspartitionindexstat
where table_NAME not like 'Q%' and table_SCHEMA NOT LIKE 'Q%'

group by index_TYPE;

Select INDEX_TYPE, LOGICAL PAGE_SIZE, SUM(CASE WHEN accpth_type =0
then 1 else 0 end) as RADIXMAX1TB,
SUM(CASE WHEN accpth_type = 1 then 1 else 0 end) as RADIXMAX4GB,

SUM(CASE WHEN ACCPTH_TYPE=2 then 1 else 0 end) as SQLEVI

FROM gsys2.syspartitionindexstat
where table_NAME not like 'Q%' and table_SCHEMA NOT LIKE 'Q%'

group by index_TYPE, LOGICAL_PAGE_SIZE
order by index_type, logical_page_size;
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CTE EXAMPLE — Logical Step-by-Step

= Break query into logical steps when query requires multiple SQL
statements
— Improved readability
— Removes SQL view management, host variables also supported
— Can be used to avoid temp files

WITH (deptno, empcount) AS
(SELECT deptno, COUNT(*) FROM employee
WHERE division = :div_var GROUP BY deptno)

SELECT deptno, empcount FROM
WHERE empcount =
(SELECT MAX (empcount) FROM )
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CTE EXAMPLE - Logical Step-by-Step & Work Tables

= CTE logical step processing can eliminate the need for temporary
work tables

DECLARE GLOBAL TEMPORARY TABLE tl AS

(SELECT shipdate, customer, phone, orderkey, linenumber
FROM item fact i, cust_dim c
WHERE c.custkey=i.custkey AND discount=0.08) WITH DATA;

DECLARE GLOBAL TEMPORARY TABLE tl AS

(SELECT customer, phone, orderkey, linenumber, year, quarter
FROM tl1, starlg.time_dim t
WHERE t.datekey=shipdate ) WITH DATA;

© 2012 IBM Corporation
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CTE EXAMPLE - Logical Step-by-Step & Work Tables (Continued)

= CTE provides the same step-by-step approach without the
overhead of populating physical tables

WITH AS
(SELECT shipdate, customer, phone, orderkey, linenumber

FROM item fact i, cust_dim c
WHERE c.custkey = i.custkey AND discount=0.08),

AS
(SELECT customer, phone, orderkey, linenumber, year, quarter

FROM tl1l, starlg.time_dim t
WHERE t.datekey = shipdate)

SELECT * FROM ;
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Finding EVIs with large over flow

Select Index_schema, Index_name, Column_names, Number_keys,
Last_query_use, Query_use_count, Query_Statistics_count, index_size,
Overflow_values, EVI_CODE_SIZE

FROM QSYS2.syspartitionindexstat

where ACCPTH_TYPE=2 and overflow_values > 0 and table_ NAME not like
'Q%' and table_SCHEMA NOT LIKE 'Q%'

order by Overflow_values desc

Refresh the symbol table using CHGLF
CHGLF FILE(LIBNAME/INDEXNAME) FRCRBDAP(*YES)

© 2012 IBM Corporation
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More Info on Tip #1 — Find and replace max 4GB indexes

= Replace MAX 4G indexes with MAX 1TB

Select *

from gsys2.syspartitionindexstat

where (table_schema not like 'Q%' or table_schema = 'QUSRSYS') and
ACCPTH_TYPE=1

Order by INDEX_SIZE DESC;

*For LFs
*Option 1 Change these to MAX 1TB USE THIS OPTION
CHGLF FILE(DTALIB/PF1) ACCPTHSIZ(*MAX1TB)
*Option 2 — Recreate Simple Keyed LFs using SQL CREATE INDEX and
new 6.1 syntax. You can access these as LFs from Native I/O Commands

*For PFs
CHGPF FILE(DTALIB/PF1) ACCPTHSIZ(*MAX1TB)
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QUSER 4/2012




Power is performance redefined

Tip #2 — Monitor, Analyze and Tune strategy

= Monitor

— Keep archive of historical performance data

» For a typical Day or week
= Collection services
= Plan cache snapshot
= Health center file information
= DB monitor sample

» For Peak periods (end of month, peak season...)
+ Batch window as well (maybe a separate collection of data )

— If problem occurs capture data and save to allow analysis of what just
happened

— Automate collection process (i.e. schedule job to monitor or collect data)

— Here is article showing how to automate a Plan cache snapshot collection

© 2012 IBM Corporation
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Tip #2 — Monitor, Analyze and Tune strategy.....

= Analyze
— Periodically analyze top N most time consuming SQL from Plan cache (Save
those to a new snapshot and compare to old one to see if anything is slower)

» Look for Table scans, Index scans, Temp index builds, queries that access more
data than they need to. Apply the tips (i.e. copies of data, large result sets... )

» Are there statements that can be written more efficiently

— Look for expensive executions (sort descending by longest run time)
+ Should these even be run?
» Look for Users that are doing expensive queries and investigate

— Assess the system
» Are any resources a bottleneck. Don't just look at system CPU %

— Look for Indexes that are advised a large number of times
« Find the statement(s) that are causing that advice and assess those
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Tip #2 — Monitor, Analyze and Tune strategy.....

* Tune
— Proactive analysis for new or changed applications
+ Part of testing needs to include data collection and analysis
+ A good indexing strategy is KEY!!

— Apply the tuning Tips given earlier

— Use Visual Explain on the statements that are generating index advise for
those IXs that have a high advise count.

© 2012 IBM Corporation
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Reducing Full Opens

= Use DBMON analyze program summary to see program with high SQL full

Opens
— CLOSQLCSR setting needs to be explored for those programs that show all full opens

= Use iDoctor Pex full open trace to identify programs with high native full

opens

* |In addition the Information given, the SQL Query and performance
optimization guide should be used. The following link can be used to
access that manual:
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Reducing Full Opens

= Reducing Full opens in native applications

— we typically see high rate of full opens and closes is that programs
issue SETON LR and then Return or end the program. This has a
consequence of closing the open files. In some cases the SETON LR
(or *INLR = *ON) can be removed avoiding the close and subsequent
open on the next call to the program. You would want to use RETURN
(without SETON LR) if you are calling this program multiple times
from the same calling program, in order to reduce overhead of
opening and closing the files each time. For more info on use of
SETON LR See the following link:

M > > >
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Reducing Full Opens

= Reducing Full Opens in JDBC Access

— The key to reducing full opens in the JDBC access is to use
connection pooling. Based on the data we see, you are not using
connection pooling successfully. You need to avoid getting a new
connection for each external request. Java has classes that will
support the creation and reuse of connections. IBM Info Center has
information on JDBC Object pooling, which also includes
ConnectionPoolDataSource properties. Go to IBM InfoCenter to see
additional info

° > > >
> >

— You may also build your own connection pooling. See that topic at the
following info center location:

° > > >
> >
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OnDemand Performance Center & Sensitive Data - SECURE columns

* Prevents sensitive data values from being displayed in DB2
performance tools — Database Monitor & Plan Cache (5.4 & 6.1 PTFs)

— Only security officer will be able to see sensitive values, *SECURE’ value presented to
normal users (... WHERE cardnumber=:hostvar1 )

— User must register sensitive columns with DB2 tooling

» Registration interface is system stored procedure:
SET_COLUMN_ATTRIBUTE

— Procedure parameter descriptions

» Table_Schema - System name of a table's schema
+ Table_Name - System name of a table
» Column_Name - System column name being secured.
» Attribute - Secure attribute setting for column
= SECURE NO

= SECURE YES
— Example:

CALL SYSPROC.SET_COLUMN_ATTRIBUTE
(‘MYLIB1', 'ORDERS’, 'CCNBR’, 'SECURE YES');
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