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Four Tiered Implementation

= DB2 9 for z/OS enhancements
— Profile based Query Performance normal/exception monitoring
— Virtual Index “What-if” Optimizer support
— Server based Administrative Scheduler
— Expanded Explain facility

= Built on Eclipse
— New Qutside In Design process

= Optimization Service Center (OSC)
— Visual Explain functional replacement
— Workload Control Center

= Optimization Expert (OE)
— Includes all OSC functions

— Index, Query and Access Path Advisors
23 15 IBM INFORMATION ON DEMAND 2007 Right Now.
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OSC / OE Avallability

= DB2 for z/OS Optimization Service Center
— New no-charge offering
— Included in DB2 Accessories Suite for z/0S V1.1
— Avallable via web download

= DB2 Optimization Expert for z/OS V1.1
— New One Time Charge (OTC) offering
— Value Unit, Reference based pricing

= Simultaneous availability with DB2 9 for z/OS
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Family Product Positioning

Functions Visugl Optimization Optimization
Explain Service Center Expert
Queries from Cache, Catalog Yes Yes Yes
Query Formatter, Annotation Yes Yes
Access Plan Graph Yes Yes Yes
Visual Plan Hint Yes Yes
Query Statistics Advisor Yes Yes Yes
Workload Statistics Advisor Yes Yes
Profile based Monitoring Yes Yes
Query Index Advisor Yes
Workload Index Advisor Yes
Query Advisor Yes
Workload Query Advisor Yes
Access Path Advisor Yes
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Application Performance Problem

B Applications are designed and implemented very quickly

B Often there is insufficient skill and resource to perform an adequate review of
SQL performance and database physical design

B Entire applications can be developed and/or enhanced with performance
"surprises" discovered in production

B Tuning an entire workload requires analyzing each query in the workload, the
frequency of execution, and cost of individual operations

B The overwhelming amount of resource required to perform the review often
means the analysis is either not done, or done incompletely
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DB2 Solution

B Problem Query Identification
v Snapping queries from various sources
v Monitoring performance exceptions

B Problem Query Resolution
v Design Advisors for recommendation of stats, index, and query design

v Turing tools for deep analysis of problem query
v Query format to present a readable query
v Annotation of optimizer rewritten query to embed critical information

v Intelligent report to show the underlying physical design with critical
information

v Visual explain to show the access path choice
v Visual optimization hints to implement emergency solution
v Service SQL to send relevant doc to IBM for diagnosis

B Tuning Application Workload
v Automatic collection of application queries
v Design Advisors for regular health check
v Monitoring application performance exceptions
v Problem resolution with Design Advisors and tuning tools
7
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ldentifying Problem Query
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Scenario: Critical application outage

10
Milliseconds l l l

Scale Gap - ———— - L -
o) Dynamic Query |
£ + —  Orders of
- Inadequate Magnitude
= Stats ‘_% Index ___ Improvement
© Low Skills
Baseline | E— - - S
3 Seconds = -
Customer Stats Advisor IBM Expert
& 7 isfi — | — Tunin 7
£ Satisfied Restores _ g
- With Baseline Aided By
2 ~— Performance —— — Performance — Stats Advisor _
O
Scale Gap T T T T T T TTTTT”T
Expert Still
5 Minutes Required For
5 Day Optimal
Critical Application Outage Index Design
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Scenario: Critical application outage

Post-mortem Analysis

M [t sounds easy but actually not
v Inadequate query tuning and physical database design skills
v Took 3 days to identify the problem query
v No idea how to investigate the performance problem

B Customer costs
v Time and money lost due to application outage
v Loss of confidence in IT team
v Extensive and costly performance review performed for simple regression

B Lack of expert design rules and methodology
v Original query performance was actual suboptimal

v Good design rules and methodology would result in faster & more stable
performance

E . A% 3
>t SAYS
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B [dentifying Problem Query
B From Dynamic Statement Cache

B Many other query sources are supported

B [dentifying Problem Query with Query Monitors

B Automatic notification for performance exceptions
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Identifying Problem Query — Welcome Panel

') IBE DB2 Optimization Expert for z/0S

Froject Tools Help

O welcome &2

WELCOME

I
Y

Optimization Service Genter for DB2 for /05

Configure DBZ Subsystems
Connect to DB2 subsystems, enable OSC, and grant EXPLAIN
authorizations.

Wiew Query Activity
“ieww and zort dynamic and static gueries to find potential
problems,

Tune a Single Query
Use OSC advizors and advanced tools to analyze and
improve the performance of & guery.

H

¥

Yelcome! To get started with the IEM Optimization Service Center for DEZ for /05 (0SC), you must first configure a connection to a DEZ for /05 subsystem. Then you
can create a new praject to tune a problem query or an entire query warkload.

Wiew Workloads
“iew the status of woarkloads | apen existing workloads, and
archive the worklosds on & subsystem.

Tune aWorkload

Uze O5C advizars and advanced tools to capture and
analyze and improve the performance of gquery worklozds,

“iewr Monitor Profiles
Yiewy the status of all monitor profiles on & subsystem, create
nesey montor profiles, and open existing maonitor profiles.
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ldentifying Problem Query — Dynamic Statement Cache

@I!il DE2 Optimization Expert for z/05 |—._I,rD_I x

Project Tools Help

e R RE s B E E M@ G-

%5 Project Mavigator ~. = O |[Configure Subsystems [0 vizw Queries . view Warkloads | View Monitors =
=

- Subsystem Context

= = Welcame : ; :
- Configure Subsyster|| Select the subsystem from which you want to view gueries,

- El Wiew Manitars

; : il i
@) e Subsystem: |BJ23v91A <enabled> |_” Configure ]
- [ Wiew Workloads ~ Queries List
Select the query source, Then specify how you want to view the queries by selecting a view. To create a custom wiew Click
Mewy,
Query source: |Statement cache \'*I Enable Cache Trace Disable Cache Trace
e 1
Catalog plan or package N
igw name: Query Management Facility Elwiew - Gk Customize - o7 Fefresh
Query Management Facility HPO
Manitor

Sources:
Cache
Catalog

QMF
QMFHPO
Monitor
etc.

|il i | [l] &l Il | g
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Identifying Problem Query — Dynamic Statement Cache
M=%

@IBI DEZ2 Optimization Expert for z/05

Project Tools Help
iEwE e gk R E E B @ :0E-
© Project Mavigater . = O ||Configure Subsystems [@5 Wiew Queries [E\L'E‘-'T'--\_\_Jiew Workloads | Wiew Monitars =
b
~ Subsystem Context
= = Welcame : ; :
- Configure Subsyster|| Select the subsystem from which you want to view gueries,
- El Wiew Manitars -
; ; hd
I8, RS Subsystem: |BJ23V91A <enabled> |_I [ configure ]
- [ Wiew Workloads ~ Queries List
Select the query source, Then specify how you want to view the queries by selecting a view. To create a custom wiew Click
Mey Y
"Eetrieve 5QL statements from statement cache tahle .
@] ] Cizable Cache Trace
i ) Retrieve SOL statements from stat...able Elapsed time: 1.4 seconds
il ——————— ustomize <+ < Refresh
[ HEEER ]
ERun in ﬂackgroundﬂ [ Cancel ] [ Details == ]
|il 1 | [l] &l i | [i|
Retrieve SAL stateme. .. cache table [E5 @J | %l

Right.Now.
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Identifying Problem Query — Dynamic Statement Cache

'¢D IBN DB2 Optimization Expert for z/0S uw

Project Tools Help

EBwEH B E s E B s E € @ 5

% Project Navigator - 2 O || configure Subsystems (0% view Queries - view Workloads | View Monitors =i
4

~ Subsystem Context

= = Welcome 3 : :
% cConfigure Subsyster| Select the subsystem from which you want to view queries.

L[llji, m:: 332:2? Subsystem: |BJ23V91A <enabled> ] [_gonfigure... |
[ View Workloads - Queries List

Select the query source. Then specify how you want to view the queries by selecting a view. To create a custom view Click W
News,

Cached Query saurce: ‘Statement cache @ Disable Cache Tracs
Statements, View name: /ACCUM_CPU_DESC v|] Clview - G Customize - <& Refresh
sorted by § hdisors - I Todts -
descendin g All of the rows are displayed, The number of rows is 24,
accumulated T e

g i o & SE i -y ¢ 4 ED] EY in } Ty
B.001804591. .. mLum COU'RTE!) MIN (L _TAX) li.lﬂ.,_‘l‘l.'l] suu._!:rmmmm

5 AVG L_E
. s 2.412140131. .. SELECT DISTINCT O_ORDERKEY FROM SYSADM LINEITEN , STSAIM ORDER WHERE L ORDERKEY = (

CPU t|me 5 1.040755511. .. . SELECT _NAME, L EXTENDEDPRICE AS REVENUE FEOM custom ORDER, LINEITEM, SUFFL]

1 0.804309323. .. 1.3527300... DELETE FEON SYSIBM. SYSCOLDISTSTATS WHERE TEOWNER =

S 0.5577S0597. .. 33.846088... SELECT S_SUPPKEY, S_MAME , SWU.,_!!‘I‘MII‘IPBIC!'(PL_WJJ AS REVENUE FROM SYSAD

S 0.111229434... 10.281851... SELECT L_ORDERKEY, L | sumcu L_SMIPDATE, L_RETURNFLAG FROM SYSADM. LINEITEM ¥MERE L 3

5 0110829547, .. 33650882 .. SELECT = FRON SYSADH, LINEITEM L, SYSADH. ORDER 0 srsmmmsnmu._m:ﬁ

1 0.033946683. .. 0.19359S6.. DELETE FEOM SYSIBY. SYSCOLDIST WMERE TEOWNER = ’SYSADW

1 0.008425281... 0.0234471... DELETE FROM DSN_STATEMENT CACHE_TABLE

(1 0.001826585., . 0.001872S... SELECT STNT_ID, STMT_TOKEN, COLLID, PROGRAM_NAE, INV_DROPALT, INV_REVOKE, INV_LR)

0 4.601565308. .. 0.0019182... SELECT CURKENT SQLID FROM SYSIBA. SYSDUMY1

0 3.659374853... 3.6578119... SELECT | FROM SYSIBM, STSDUMMY] WHERE O = 1:

0 0.0 0.0 SELECT CURRENT TIMESTAMP AS TIMESTAMP FROM SYSIEM, STSDUMAY|
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Identifying Problem Query — Dynamic Statement Cache

€ IBE DB2 Optimization Expert for z/0S =) 2/ed

CHEE e T K create View _
%z. Project Navigator -, =
Specify criteria to limit the query rows that are returned by typing values in the Value column &5
and specfying operators in the Operator column. If you do not want to filter the queries, do not J

= = Welcome
® configure
2 view Monitll Steps View name: Maximum rows: [
r . - rh b4
0%, view Queri :I G
= ACCUM_CPU_DESC 100
(& View work@l » 1. Filter i e S —
2. Sort Column Name Operator Value Comment o~
3. Columns STAT_ELAP The accumulated elapsed time thati | ; ;
STAT_CPU The accumulated CPU time that is us custom view Click v

The accumulated wait time for synck
The accumulated wait time for lock &
The accumulated wait time for synck
The accumnulated wait time for globa
The accumulated wait time for read
The accumulated wait time for write |
Average accurnulated CPU time.

40 |average accumulated elaEsed time used.

verage accumulated wait time for £

Average accumulated wait time for &
Awerage accumulated wait time for 2

STAT_SUS_SYN...
STAT_SUS_LOCK
STAT_SUS_SWIT

STAT_SUS_GLCK
STAT_SUS_OTHR
STAT_SUS_OT...

AVG_STAT_ELAP

AVG_STAT_SUS...
AVG_STAT_SUS...
AVG_STAT_SUS..,

|
Illlllglllllllll

AVG_STAT_SUS... Awerage accumulated wait time for 2
AVG_STAT_SUS... Average accumulated wait time for 2 SYSADM. LINEITEM WHE
AVG_STAT_SUS... Average accumulated wait time for & v
!:‘ I il 2!
[ Next > ] [ Einish | [ Cancel |

User-defined view:
filters, ordering, attributes

. 4

€]

5]

. Retrieve SQL stateme...table: (0%)
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Identifying Problem Query — Dynamic Statement Cache

@IBI DB2 Optimization Expert for z/0S - " L;;g
CHEE s T (G Create View = |
= Pro; : =nQ
€. Project Navigator Sort Rows a |
If you want to sort the queries, specify which columns are to be used to sort the result rows by 1
= (= Welcome moving columns from the list of available columns to the list of sorted columns list, Then select z
% Configure ¢
) view Monit! Steps Available columns Sort columns :] E
0%, View Queri STMT_ID ~ + - <
View Work STMT_TOKEN [l
@ . ; Z'D":;r COLLTD
3' Col PROGRAM_MNAME e ——
« Lolumns INV_DROPALT . .
INV_REVOKE B custom view Click V

INV_LRU
INV_RUNSTATS

<P CACHED_TS I
COPIES 22 - th
LINES - -

PRIMAUTH E O Ascending

EIUNRDSQCI{:JEUHER ® Descending
User-defined view: D
: R L
filters, ordering, BitD_SaLrL Firicn) - ol BT
: STAT_TS L_ORDERKEY = 0_
attributes STl d WEITEN ¥HERE 0_ORDERKE

[ <pack J[ next> ][ Finish ][ cancel | |fow LiNErTEm meERe L s

1 0.008425281... 0.0234471... DELETE FROM DSN_STATEMENT CACHE_TABLE
|0 0.001828585... 0.0018725... SELECT STNT _ID, STHT_TOKEN, COLLID, PROGRAM_NAME, INV_DROPALT, INV_REVOKE, INV_LRU,
|0 4601585308, .. 0.0019182... SELECT CURRENT SQLID FROM SYSIBN. SYSDUMY1
0 3859374853, 3.6578119... SELECT | FROM SYSIBN SYSDUMMYI WHERE O = I.

0 0.0 0.0 SELECT CURRENT TIMESTAMP AS TIMESTAMP FROM STSIEM STSDUMAY|
€],

8l

. Retrieve SQL stateme. .. table: (O%)

IBM INFORMATION ON DEMAND 2007 Right.Now.




Identifying Problem Query — Dynamic Statement Cache

@IBI DB2 Optimization Expert for z/0S

Lfl':“i.ﬁ] P“"

| = = Welcome "Display columns" list. Then click Finish.

Available columns

Specify the columns that you want to be displayed in the view by moving columns to the Ly O o)

¥ configure §

& view Muniv% Steps
0% View Queri

@ view Work|

STMT_ID
STMT_TOKEN
COLLID
PROGRAM_NAME
INV_DROPALT
INV_REVOKE
INV_LRU
INV_RUNSTATS
USERS

COPIES

LINES

PRIMAUTH
CURSQLID
BIND_QUALIFIER
BIND_ISO
BIND_CDATA
BIND_DYNRL
BIND_DEGRE
BIND_SQLRL
BIND_CHOLD

1. Filter
2. Sort
®» 3. Columns

User-defined view:

Display columns

| 7

[l

a custom view Click v

>

<<

, 0_SHIPFRIORITY FRD

) , AYG (L EXTE

WHERE L_ORDERKEY = O_

EII!ITEI WHERE 0_ORDERKE
I A

filters, ordering,

teat> |

Finish | [ Cancel | (DM LINEITEW ¥HERE ISV

attributes

OO0 -
-
2
E

£3)

0.0234471. ..
0. 0018725, . .
0.0019182. . .
3.6578119. ..

0.0

DELETE FROM DSH_STATEHENT_CACHE_TABLE
SELECT STWT_ID, STWT TOKEN, COLLID, PROGRAM_WAME, TNV _DROPALT, INV_REVOKE, INY LRV,
SELECT CURRENT SQLID PEOM SYSIEM_ STSDUMTI

SELECT | FROM SYSIEM STSDUMAY1 WHERE 0 = 1:

SELECT CURRENT TIMESTAMP AS TIMESTAMP FROM SYSIEM SYSDIMY1

B=

: Retrieve SQL stateme. .table: (0%)
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ldentifying Problem Query — Dynamic Statement Cache

|E X

") IBE DB2 Optimization Expert for z/0S

Froject

Tools Help

==

ReE PO
l:lﬁ..‘

B B e e
|%=. Project Navigator ™

= B (configure Subsystem ([0, view Queries _View Workloads | View Monitor

= (=

€3

Welcome

¥ Configure Subsystem
& view Monitor

[8) View Queries

@ view workloads

Subsystem Context

Select the subsystem from which you want to view queries.
v] <

© View Queries List

Subsystem: :9]_23\!9 1A <enabled>

Select the query source. Then specify how you want to view the queries by selecting a view. To create a custom view Click v
Query source:  Statement cache | |Enable Cache Trace | Disable Cache Trace

View name: ACCUM_CPU_DESC [wl* Clview - [3cCustomize * < Refresh

B Advisors... = & Tools... ~

All of the rows are displayed The number of rows iz 1.
STAT_ELAP STHT_TEXT
247. 0208168173381 [ MAME | EXTEMDEDPRICE

éi| 52

al
. Retrieve SQL stateme ..table: (0¥)
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ldentifying Problem Query — Query Monitor

@I!il DEZ2 Optimization Expert for z/05 '—:i._l_: /\f«

Project Tools Help Window

e E R RE e B s E B @ :0E-

5 Project Mavigator . =} 'Configure Subsystems [@,'-.r‘ie-w Queries . View Workloads | Wiew Monitors | * Mew Projectl =0
b

~ Subsystem Context

== Welcome
B8 Configure Subsyster,
- El Wiew Manitars
[0 view gueries
- [ view Workloads
==k New Projectl
-} Project
[0 query
<& Run Query Result

Select the subsystem from which you want to view queries.

Subsystem: |[BJ23V91A <enabled> |i” Configure...

~ Queries List

Select the guery source, Then specify how you want to view the gueries by selecting a view, To create a custom view Click W
e,

Query source: EMUnitDr [v_].
Maonitar profile: <Select a profilex (] §F refresh
CPU Time Exception Monitor 1

& Advisors -~ = Tools ~

View queries from CPU time

exception monitor

] Im

EY (B3 Il (2]
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ldentifying Problem Query — Query Monitor

') IBN DB2 Optimization Expert for z/0S M=)
Project Teels Help Hindew

oW E R A TR E o @ i@~

. Project Mavigatar = O ||configure Subsystems (@, Wiew Queries - View Workloads | Wiew Monitors | * Mew Projectl

-

Subsystem Context

== Welcome

¥ configure Subsyster Select the subsystem from which you want to view queries.

=] V!BW MD”"‘TWS Subsystem: |BJ23V014 <enableds M ’ Configure...

@, Wiew Queries
[ wiew Workloads Queries List
== New Projectl

i H} Project Select the query source, Then specify how you want to view the gueries by selecting a view, To create a custom view Click W
[0 Query Mew,
' Run Query Result .
= Y Query source! Monitor Ml

Monitor profile: CPU Time Exception Monitor v & Refresh

£ advisors - = Tools -

All of the rows are disEIazed. The number of rows is 7.

STMT_TEXT
SELECT * FROM SYSADM.LINEITEM L ,SYSADM.ORDER O ,S5YSADM.SUPPLIER 5 WHERE L.L_RECEIPTDATE <= '1999-12-§
SELECT DISTINCT O_ORDERKEY FROM SYSADM.LINEITEM , SYSADM.ORDER WHERE L_ORDERKEY = O_ORDERKEY AND
SELECT L_ORDERKEY, SUM(L_EXTENDEDPRICE) AS REVENUE , O_ORDERDATE, O_SHIPPRIORITY FROM SYSADM.CUST
SELECT L_ORDERKEY,L_SUPPKEY ,L_SHIPDATE,L_RETURNFLAG FROM SYSADM,LINEITEM WHERE L_SUPPKEY BETWEE
SELECT L_SUPPKEY, COUNT(*),MIN(L_TAX) ,MAX(L_TAX), SUM{L_EXTENDEDPRICE) , AVG(L_EXTENDEDPRICE) FROM S
SELECT O_ORDERPRIORITY, COUNT(*) FROM SYSADM.ORDER , SYSADM.LINEITEM WHERE O_ORDERKEY = L_ORDERKE
T PPKEY ML EXT PRICE™* (1 R FROM SYSADM.OR| Y

Problem Query Identified!

<l

<] i | (2] [il R m
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Ready for Problem Resolution — All Users

) IBE DB2 Optimization Ezpert for z/05 M E <
Project Tools Help
BN H B e e he B © @
%=. Project Navigator = 0|/ configure Subsystem (2 view Queries . View Workloads | View Monitor | =l
v
_ |~ Subsystem Context
= = Welcome i
¥ configure Subsystem | Select the subsystem from which you want to view queries.
8 View Monitor Subsystem: B)23v914 <enabled> vl e

[0, view Queries
3 view Workloads
~ Yiew Queries List

Select the guery source. Then specify how you want to view the gueries by selecting a view. To create a custom view Click v

|Statement cache lv| [Enable Cache Trace| Disable

vl * Clview = 0§ Customize ~ <7 Refresh

Query source;

View name: ACCUM_CPU_DESC

B Advisors... - ¥ Tools.. -

3 e ST ber of rows iz 1.

4 Bun Statistics Advisor T_ELAP STMT_TEXT
5 ~ SELECT N_NAME, L_EXTENDEDFRICE AS REVENUE FROM CUSTOMER, @

Dg Run Query Advisor
Run Aececess Fath Adviser

4 Fun Index Advisor
5] Show Advisor Options

Diagnosis using Design Advisors:
Stats Advisor, Index Advisor,

Access Path Advisor, and
Query Advisor

(<],

(<] T— B3
. Retrieve SQL stateme...table: (0%)
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Ready for Problem Resolution — Expert Users

W DE2 Optimization Expert for zf0S BE 3(‘
Eroject Tools Help

SR EHBIC w0 B|0]|0

(% Project Navigator .

s '::tonﬁﬁyre Subsystem f@. View Queries . View workloadsgvisw Monitor

h=4
|~ Subsystem Context
= (= Welcome
¥ Configure Subsystem | Select the subsystem from which you want to view queries.
] view Monitor %
B View Queries Subsystem:  BJ23V91A <enabled> E] E
(A view Workloads

© View Queries List

Select the query source. Then specify how you want to view the queries by selecting a view. To create a custom view Click V
Query source; Statement cache ~ |Enable Cache Trace

View name: ACCUM_CPU_DESC [» * [Clview = [§Customize = < Refresh

All of the rows @ Gy tation

STAT_EXEC | STAY| S Access Plan Graph
=04 i< Yisual Plan Hint
=/ Query Reporis

@ Gather Service Information

Diagnosis using Expert Tuning
Tools: Annotation, report,

index evaluator, explain,
;q visual hint, service SQL

£l '_ 2l

é-| 2

. Retrieve SQL stateme. .. table: (O%)

|
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Problem Resolution with Design
Advisors
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B Quick way to identify the cause of performance problem
B Recommended for all users

B Four Advisors
M Statistics Advisor
B |ndex Advisor
B Query Advisor

B Access Path Advisor

25
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Tuning Problem Query with Design Advisors
l@' -TBI DB2? Optimization Exzpert for z/035 Mw
rlo_J:ecEt‘IL;]sD:EE‘s e Gk AEEE | @

‘r'.:. Project Mavig.. 5"\ =m Cunﬁgure SubsyStemgl\J’lew Quer|85|V|ew Workloads | Wiew Monitors 1= * New Projectl &2 N

—
= |H Al
|

Source:

== Welcome ‘
- configure Subsyst
Bl Wiew Monitars
@, Wiew Queries
o[ view Workloads : -
£ = New Projectl Query source: |Text v L)
-H Project

Advisors make _\

tuning \

reCO m m en d at I O n S e are several options to 1) e the selected query. Format or categorize selected query text, analyze the query, or use

Specify the source of the guery that you want to tune and then, if applicable, select a view, customize, and save it, After
the gquery is identified, tune the query in the Query text section,

3

o
=
“
-
o
b
-
B

EXPLAIM opth [ Run A1 Advisors se subsystem EXPLAIN information O Use local EXPLAIN information

@& Fun Statistics Advisor

SELECT M_M4 @'& Fun Guery hdwiszor
WHERE C_C IE|__““ Fun Access Path Advisor

UE FROM CUSTOMER, ORDER, LINEITEM, SUPPLIER, NATIOMN, REGION
'DERKEY = L_ORDERKEY &MD L_SUPPKEY = 5_SUPPKEY

AND C_MATIC | 5 Bun Index Advisor IOMKEY = N_MATIONKEY AMD M_REGIOMKEY = R_REGIOMKEY

‘.Show Advisor thlons
AMD B_MAME . i MAND YEARIL_SHIPDATE) = 1994 AND O_CRDERDATE == DATE('1994-01
-a01n _ORDERDATE < DATE('1994-01-01") + 1 ¥EAR;

=] I | [*]!| Project |"(’:)uerv 52 |
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Tuning Problem Query with Stats Advisor
@' IBEN DBEZ Optimization Exzpert for z/035
[ Teels Help 4 Recommendation
CoEBEanThaE eEE (8 @ Summary

%5 Project Na\rigatm:\\___ = O||configure SubsyStemglview Queri85|View Workloads

Ew Monitors 1= *

~ Recommendations I

== Welcome . . .
B configure Subsystems Select a recommendation ta view maore details,

Bl Wiew Monitars

EE’ V!BW Queries Mumber Priority Recommendation Descriphion
i [ view Worklnads 1 High Run repairing RUMSTATS Repair statistics problems for this query. Ga...
= News Projectl 2 Low Run complete RUMNSTATS Gather and recollect all of relevant statistic...
-H Project
0] Query

--£ Statistics Advisor

~ Selected Recommendations: No.1: Run repairing RUNSTATS

Wiewr more details for this recommendation, run the statement, or copy the statement for later use,

RUMSTATS Control Statements Description Actions
RUNSTATS INDEX(SYSADM. PER@RKNM] [ﬂ' .Repair statistics problems for this
SHRELEVEL CHAMGE REPORT YES | guery, Gather missing statistics. =
A Recallect conflicting statistics and
3 potential obsolete statistics, Collect A
R U NSTATS RUMNSTATS INDEX statistics for potential data skew and _
[(SYSADM . PRLEOKSORFSKERDC KEYCARD, = data correlation problems, m
SYSADM. SXL@PKSKOKEPDSGMN
commands KEYCaRD)
SHELEVEL CHAMNGE REPORT YES
RUNSTATS INDE®X(SYSADM. PES@EKNE])
SHELEWVEL CHAMGE REEPORT YES ol
[ae)
(%] il |[L] Project | Query | Statistics Advisor &2 | ) EX p I an atl O n
/ Run the Huery hdvisor ((J__-lu
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Tuning Problem Query with Stats Advisor

l@' IBN DB2 Optimization Ezpert for z/0S Hw
Project Tools Help

CHH D e e GBE BeEE R @

= Project Na\rigatm:\\____ = 0| ’Cunﬁgure SubsyStemglview Queri85|view Workloads | Wiew Monitors 1= * Mew Projectl &3 "'\,\_ = 0|

-

This page explains the reasons for the selected RUNSTATS recommendation. To run the statement or copy it for later use,
=

== Welcome
- configure Subsystems Table, index, column, and column group details I
- El view Monitars — = —1
ol et !StatlisﬂCSE.MI\'”S?r DEtggDR??ngtm 15:54:41.986 |
LA i (Analysis Begin Time: -02- (G441,

é. = r[\,]!;\.\.\-:li\:fo;!:cntrflnads iﬁ\nalxsis Eng Time: 2007-02-14 15:54.42.747
-H Project - A e s e s e
-0 query ==

£y Statistics Advisor
TABLE SYSADMEEGION

Cardinality: 5.0
Collection Tirne:  0001-01-01 00:00:00.0
Statistics Status: OK

INDEXES:

SYSADM . PXR@RKMNM (R_RESIONKEY,R_MAME]
First Key Cardinality: 5.0

Detal | ed Full Key Cardinality; 5.0
. Data Repetition Factar: -1.0
Collection Time: 0001-01-01 00:00:00.0
Recommendatlon Statistics Status: missing

Explanation

| Interesting Columns:

R_REGIONKEY

Cardinality: 5.0 .
Uniform Statistics Collection Time:  0001-01-01 00:00:00.0 [

i1 Conflicts detail

(] I | [3]

|‘-] i |[L] Project | Query Statistics Advisor |Statistic5 Advisor Details &2 |

Run the Huery hdvisor ((J__'-u 28
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Tuning Problem Query with Query Advisor

@ IBE DB2 Optimization Expert for z/05 Recommen d atl on
Project Tools Help

CHE BEiabThE heEE (8@ Summary

YT Project Na\rigatm:'”\____ = O || Caonfigure SubsyStemglview Queri85|View Waorkloads | Wiew Moni .E!ﬂ * Mew Projectl &2 N =g

b
Query Advisor Recommendations List

== Welcome
i 5 Configure Subsystems
B view Monitars
i @, Wiew Queries Mo Severity

Select a recommendation to view more details, To implement the recommendation, change the SQL statement in the
source from which it came.

. Confidence Line Mumber Descripkion
12 view workloads ——" Ly Wi g Eansider rewriting the fallawing predi
== Mew Projectl
-t Project —
[0 Query SQL Text
[0y Query Advisor
AMD SYSADM.ORDER.O_CRDERKEY = SYSADM.LIMEITEM.L_ORDERKEY |A|

AMD SYSADM MNATION MN_REGIOMKEY = SYSADMREGION.E_REGIOMKEY
AMND SYSADM CUSTOMER,C_MNATIOMNKEY = SYSADM, SUPPLIER.S_MATIOMKEY
AMD SYSADMLINEITEM.L_SUPPKEY = SYSaDM SUPPLIER.S_SUPPKEY

AND SYSADM.SUPFLIER.S_MNATICMNKEY = SYSADM.MATION . N_MNATIOMNEEY
AND SYSADM .CUSTOMER.C_NAME = 'IBM'

AND YEAR( SYSADM LINEITEM.L_SHIPDATE j = 1994

< Explanation

Selected Recommendation:

Recommendation

Recommendation

Explanation

Description

Detalil

Consider rewriting the following predicate so that it
is either an indexable or a stage-1 predicate:
YEAR[ SYSADMLIMEITEM.L_SHIPDATE ) = 1994

=0 that it might filter out unnecessary rows earlier,
Check the explanation for this warning for more
details about possible impact and examples,

The specified S0L staterment might perform faster if [:\]'
you rewrite the stage 2 predicate as an indexable |E"|:
predicate or as a stage 1 predicate, Stage 1 E
predicates are better than stage 2 predicates

because they disqualify rows earlier and reduce the
amount of processing that DBEZ needs to perform

during later stages of evaluation. Also, because
processing of stage 2 predicates can take many CPU
cycles, these predicates are generally slower than

stage 1 predicates. Indexable predicates, which are Iv'I:

| S A \
(=] I | >]|| Project | Query' | Query Adwisor &2 I_/

—
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Tuning Problem Query with Index Advisor

@ IBN DB2 Optimization Expert for z/0S
T Dg . . Index
CHEHBIaLrGE EEE(8 O :
— R = Recommendation

%5 Project Na\rigatm:\\___ = O||configure SubsyStemglview Queri85|view Waorkloads | View

b
Index Advisor Recommendations
== Welcome
: % Configure Subsystems The following information shows the inder recommendations for the selected query, I
B view Monitors - - _ - _
[0 View Queries | Feature Details Chject Mame | Columns Estimated Disk Spau:el Shaow DOL. .
- [3 view warkloads | = [ CUSTOMER :
=== MNew Projectl Index CUSTOMER_... C_MNAME(ASC), C_MNATIONKEY(... 206.0234375 M
£ Project 2 [F] REGION
Select All
: @ Query Index FEGION_WIR... R_MAME(ASC), B_REGIOMKEY(... 0.0234375 M
~&74 Index Advisar & [¥] ORDER Desalect Al
Indesx ORDER_WIRT... O_CUSTEEY(ASC), O_ORDERD... 1024.0703125 M —
=] MNATIOMN
] T I\]n “h “ E h EE“ “hﬁﬁ:‘ﬂﬁi ] ﬁ ﬁﬂ “ u uaaiazﬁ M

JRun Selected DDL Statements =)okl

[H] save Action T

DDL for creating

| CREATE INDEX DBZOE.CUSTOMER_WIRT_IDX_1171438532131 ON o]l
SYSADM.CUSTOMER ( C_NAME ASC, C_MATIONKEY ASC, C_CUSTKEY | |
ASC) FREEPAGE 0 PCTFREE 10;

recommended
index

CREATE INDEX DB2Z0OE REGION_VIRT_IDX_ 1171433532105 ON
SYSADM.REGION { R_MNAME ASC, R_REGIONKEY ASC) FREEPAGE 0
PCTFREE 10;

CREATE INDEX DB20OE,ORDER_VIRT_IDX¥_1171438563818 ON
SYSADM,ORDER ( O_CUSTKEY ASC, O_CORDERDATE ASC, O_ORDERKEY
&45C) FREEPAGE 0 PCTFREE 10;

CREATE INDEX DRB2ZOE MNATIOM_VIRT_ID¥_1171438538804 ON
SYSADMMNATION ( N_REGIOMKEY ASC, M_NATIOMKEY &5C, M_NAME
A5C) FREEPAGE 0 PCTFREE 10;

(%1 Iy [>]|| Project |Quer,m)

/ Eun the Huery hdwiszor ((J__'-u 30
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Tuning

Problem Query with Access Path Advisor

B
LN

- zation Expert for z/0S

BEY %]

Access Path

".s@sl?iiii\ heEEE @

Warning List

-

== Welcome

- B configure Subsystems

Bl Wiew Monitars

@, View Queries
oo [ view workloads
==+ New Projectl

-H Project

- [0] Query

@ Access Path Advisar

Warning
Description

Corresponding
record in

. o d || config ?E SubsyStemglview Queri85|View Workloads| View Monitors |= * Mew Projectl &3

Access Path Warning List

detailed description. Make the necessary changes to avoid this

The following list shows potential problems in the selected statement's access path, Select a warning to view a more

warning in the future,

Severity o Query Block Number | Plan Mumber
APA_HIGH SEVERITY 1 2

Description
The inner table SYSADM.OR...

Access Path Warning Details

Description
The inner table SYSADMORDER in the nested loop [
join is accessed by a relational scan. When a large I
number of records are returned after the outer table
is accessed, DBE2 might be using a inefficient access
path, Check the explanation for this warning for |

Wh;EhEDE-E Dptimizer chooses a nestgdl.loup'jgﬁ_@;

Explanation

DB2 first scans the outer table and then scans the
inner table one time for each qualifying row in the
outer table. The DB2 optimizer might choose to
access the inner table by using a table space scan.

o)

~—

PLAN_TABLE record War n i n g
The following row in the plan table related with this warning. Exp I an atl O n
PLAN_TAB L E QBLOCKMO | PLANMO | MIXOPSECQ | METHOD | CREATOR | THAME CORRE...| ACCESS
1 1 u} u} SYSADM LINEITEM R
- [E] i I Ed| |
(=] I [ Project | Query  (#ccess Path Advisor 52 I)
/ Retriewing PLAN TAELE Records ((J__-lu 31
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Problem Resolution with Tuning
Tools

“h”_

.{ﬂ

5

= — 2

()
i




B Deep-dive into the root cause of the problem
B Recommended for expert users

B Expert Tuning Tools

B Query Annotation
B Query Report

M Visual Explain

M Visual Plan Hint

W Service SQL

E |~ >
> SETS N

33
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Tuning Problem Query with Tuning Tools

L@' IBN DB2 Optimization Ezpert for z/0S

Project Tools Help
o E L Eanes b BEEE @ ®
YT Project Na\rigatu\ = O || configure SubSystems|View Queries!view Waorkloads | View Monitors I/[;EE Mew Projectl 53 B

o

~ Source:

Ei= Welcome
B configure Subsysten d save it,
Bl Wiew Monitars

[0 view Queries

Specify the source of the query that you want to tune and theses

After the guery is identified, tune the gue
Expert tools can be

[ view Workloads — . 2
1 e o] Query source; [Text invoked in the same
[0 Query Query PrOjeCt

* Query text

There are several options to tune the selected Format or categorize selected guery text, analvze the guery, or
use additional taols for more analysis. &

% query - B Advisors - = Tools ‘uAINtimestamp:

] Query hamotation IN information Use local EXPLAIN information

ExPLAIN options: &) Run EX

= Access Plan Graph

isual Flan Hint R, ORDER, LINEITEM, SUPPLIER, NATIOM, REGICN
RKEY &MD L_SUPPKEY = S_SUPPKEY

SELECT M_MAME, L_EXTEMD

WHERE C_CUSTKEY = O_CU =) nuory Reports

MEEY AMD N_REGIOMKEY = R_REGIOMNKEY

AND C_MATIONKEY = 5_MATI L@J Gather Service Information

AMD R_MaME ="A51a" ANDTL_ = ™= ATE) = 1994 AND O_ORDERDATE »= DATE('1994-
01-01") AND O_DRDERDATE < DATE('1994-01-01') + 1 YEAR,;

(%1 I | [2]/ Project |query 22|
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Understanding Query with Query Annotation

[@'I-Bl DB2 Optimization Expert for z/05

Project Tools Help

 EE E DrE@stu il B s B @

\

% Pro... ':'E'

=

Original | Transformed

=0 Queries|view Warkloads | Wiew Monitors |I5 Mew Projectl &3 ""\,x

Ei= Welcome
B configu

Bl Wiew M

Original and
transformed
Query

cate which annotation to display and customize your view, Selecting a row wi

iginal text view,

Annotation to display: | All

[ Expand all = Collapse all G cuffomize

ecting a join predicate will highlight all of the join predicate rows in both of the joined tables, Click Reset Text to return to the

[L]save - (= Print ~ % Reset Text

Il kighlight all of the relevant rows for this table,

Formatted, reorganized query text

, SYSADM.CUSTOMER

, SYSADMNATION

, SYSADMSUPPLIER

, SvSADMORDER
, SYSADMLINEITEM

WHERE [ SYSADM.CUSTOMER.C_CUSTKEY = SYSADM.ORDER.O_CUSTKEY

AMD 5YSADM.ORDER.O_ORDERKEY = S¥YSADM.LIMEITEM.L_ORDERKEY
AMD SYSADMNATION.M_REGIOMKEY = 5YSADM.REGION R_REGIOMKEY
AMD SYSADM.CUSTOMER, C_NATIOMKEY = SYSADM.SUPPLIER.S_MATIO
AMND SYSADMLINEITEM.L_SUPPKEY = SY3ADM.SURPPLIER.S_SUPPEKEY
AMD SYSADM.SUPPLIER.S_MATIONKEY = SYSADM MATION. N_MATIOMKE
AND SYSADM.CUSTOMER.C_MNAME = "IBM’
AMD YEAR({ SYSADM.LIMEITEM.L_SHIPDATE ) = 1994
AMND 5YSADM.ORDER.O_ORDERDATE = ( DATE( '1994-01-01" ) + 1 YEA
AND SYSADM,ORDER.O_DRDERDATE »= DATE( '1994-01-01'" )
AND SYSADM.REGION R_MAME = 'ASIA

Formatted Query Annotation
= iSELECT SYSADMMATION, N_MAME |
, SYSADM.LINEITEM.L_EXTENDEDPRICE AS REVENLIE
FROM SYSADM REGIOHN CARDF=5 QUALIFIED_ROWS=0,99999994 [MNF

CARDF=4,500,000 QUALIFIED_ROWS=9,999995
CARDF=25 QUALIFIED_ROWS=25.0 NPAG
CARDF=300,000  QUALIFIED ROMWS=300,000.0
CARDF=45,000,000 QUALIFIED ROWS=6,823,580.
CARDF=179,993,372 QUALIFIED_ROWS=7,199,935
COLCARDF=4,500,000/3,000,000 MaAx_FREQ=/ FF:
COLCARDF=45,000,000/45,000,000 MAX_FREQ=/ FI
COLCARDF=5/5 Max_FREQ=/ FF=0,1995
|COLCARDF=25/25 Max_FREQ=/ FF=0.035
COLCARDF=303,104/300,000  MAX_FREQ=/ FF=:
COLCARDF=25/25 Max_FREQ=/ FF=0.035
COLCARDF=450,000 MAxX_FREQ= FF=2.22
|CULCARDF:45|J, 000 MAX_FREQ= FF=Z. 22222Z0RS0Z9ZE-
COLCARDF=2,304 MaxX_FREQ= FF=0.455
COLCARDF=2,304 MAxX_FREQ= FF=0.695
COLCARDF=5 Max_FREQ= FF=0.1999¢

E2

(%] _m
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Understanding Query with Query Annotation

{@'I-Bl DB2 Optimization Expert for z/0S - ")'('
Project Tools Help

ﬁﬁ]’l.ﬂ] D"E@&D&[_] %_&H E‘I=|:|'L—=...I U @

(% pro.. =0 Canlgure Subsystams | Wiew Queries | Wiew Workloads | view Maonitors | Mew Projectl 52 =
B i i - |
¥ | original | Transformed |
== Welcome .
Al : Query Annotation
B configu
El wview M Indicafce which annotation to display and customize your view, Selecting a row will highlight all of the relevant rows for this table.
@ Wiew O Selecting a join predicate will highlight all of the join predicate rows in both of the joined tables, Click Reset Text to return to the
[ view W original text view, : o
= & New Proje Two tables with small number of qualified
- Project Annotation to dis y |
i play: Al . .
B quen rows. Either one could be the leading
uery ¢ L - y
Queny [F Expand all = Collapse all G Custo » [Hisave 7
Formatted Query AOANOtation
= ESELECT SYSADMMATION N_MAME :
- FROM SYSADM REGIOHN CARDF=5 QUALIFIED_ROWS=0,99999994 [MNF
SYSADM.CUSTOMER CARDF=4,500,000 QUALIFIED ROWS5=2,999995
, SYSADM MATION = L =20,
, SYSADMSUPFLIER CARDF=3200,000 QUALIFIED _ROMWYS=300,000.0
,SYS.&.DM.ORDER CARDF=45,000,000 QUALIFIED_RCOWS=6,823,580.
, SYSADMLIMEITEM CARDF=179,993,372 QUALIFIED _FOW5=7,199,935
WHERE [ SYSADM.CUSTOMER.C_CUSTKEY = SYSADM.ORDER.O_CUSTKEY COLCARDF=4,500,000,/3,000,000 MAX_FREQ=/ FF:
s AMD 5YSADM,ORDER.O_ORDERKEY = SYSADMLIMEITEM,L_ORDERKEY COLCARDF=45,000,000/45,000,000 MAX_FREQ=/FI
AMD SYSADM, MATIOM.M_REGIOMNKEY = SYSADM.RESION . F_REGIOMKEY COLCARDF=S5/5 Max¥_FREQ=F FF=0,199¢
AMD SYSADM,CUSTOMER.C_MATIONKEY = SYSADMSUPPLIER.S_MATIOMNICOLCARDF=25/25 Max_FREQ=/ FF=0.03%
AMD SYSADMLIMNEITEM.L_SUPFKEY = SYSADM.SUPPLIER.S_SUPPKEY COLCARDF=303,104/300,000 Max_FREQ=/ FF=:
: ; v Wy COLCARDF=25/25 Max_FREGQ=/ FF=0.03¢
COLCARDF=450,000 MAX _FREQ= FF=2.22
T |CDLCARIIF 450, 000 MAX_FREQ= FF=2. 2222220550292]3-5'
.i\ND SYSADM, ORD .0 ORDERD.E\TE E D.&TE( 1994-01-01' ) + 1 YEARSCOLCARDF=2,304 MAx,_FREQ= FF=0.455
AMD SYSADM.ORDERN_ORDERDATE »= DATE( '1994-01-01" ) COLCARDF=2,304 MAx_FREQ= FF=0.695
AMD SYSADM.REGION.N_MNAME = 'ASIA COLCARDF=5 MAx_FRECG= FF=0.1999¢
]
&L
2 Iﬂ Project !Query | Query Annotation E@]

Annotate Query @J 36
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Query Report — Table Report

Legend for column names that have been truncated
PARTS -- Mumber of partitions in tablespace
QUALROWS -- Ciptitizet's estitnate for how many vows oualify if this table were the outer table
CLU |- Is the index the clustering index? |
R |- Uniegue rule |
CE |- Clusteratiof |
TABLE_SPACE | NACTIVEF] PARTS | sSEGSIZE| PG_SIZE | | ] | | | |
DE4REGN TSREGION | 9000 4 i — ]
TABLE CARDF | NPAGESF| TABNO| QUALROWS| |
| | SYSADM REGION | 5 | o ][ 6 | ossogsee4]| | | |
| | INDEX | clv | UR |NLEAF| NIEVEL | CR| KEYCOLNAME |COLCARDF|MCARDF,
S¥SADM PER@RINM ¥ u 5 2 10| R _REGIONKEY 5 5
| RNAME 5 5
b
TABLE_SPACE | NACTIVEF| PARTS | sEGSIZE| PG_SIZE | | ] | | | .4
DE4MATN.TSNATION| 45000 | 25 | o | a4 ] | ] | | |
TABLE CARDF | NPAGESF| TABNO| QUALROWS| |
S¥YSADM HATION e 0 5 30| |

| 5 I Two indexes on the table ‘CUSTOMER’, but
| neither contains the column key

‘C_NAME'.
TABLE_SPACE | NACTIVEF =
DB4CUST TSCUST | 1925690 60 0 4
TABLE CARDF | NPAGESF TABNO| QUALROWS| |
S¥YSADM CUSTOMER 4500000 i 1 oo99095 | |
INDEX CLU UR | NLEAF| NLEVEL | CR| KEYCOLNAME |COLCARDF| MCARDF
| | SYSADMPXC@CKNKMS | v | w | 2040 | 3 | 10| c.CUSTKEY | 4500000 | 4500000
| | | | | | | ] cwamiowkey | 25 | a1
| ¢ MKTSEGMENT 5 4500000
SYSADM ITXC@NKCK i 1 17853 3 0999 ¢ NATIONKEY 25 25
| | | | | | | ] ccustkey | 4500000 | 4500000

| COLUMN_GROUP MCARDF - 37
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Query Report — Predicate Report

| Legeml-fnr column names that have heen truncated |
FF --Filter factor
BT --Whether this predicate iz a boolean term predicate
51 --Whether the predicate is 2 stage 1 predicate
JN | - Whether this predicata s aizin sradizas |
L = Three EQUAL join predicates and one EQUAL N |
- . . ) belection when the set of predicates
local predicate on the table ‘CUSTOMER
SYSADM CUSTOMER| 1 C_CUSTKEY | 1 4500000 | 80444 41 FAI404040 | S000000240404040 FQUAL|  SYSADM ORDER 2 0_CTISTE
C_NATIONKEY| 4 25 2000001 740404040 | 2000000140404040 EQUAL|| SYSADM SUPFLIER 4 s NATIOR]
SYSADM NATION 5 N_NATIOH
C NAME 450000 Customer Custorer ] WAL
S¥YSADM ORDER 2 | O_CUSTKEY 3000000 | 0444 51 EAT404040 | 2000000240404040 BQUAL| SYSADM CUSTOMER 1 (_CTISTE =
O_CRDERKEY 45000000 | A4 AD4ETAN404040] 200A000240404040 FQUAL| SYSADM LINEITEM 3 L_ORDER
{O_ORDERDATE, 204 19930512 1952-01.011 RANGE i VALIT
| | | | | RancE| 0 VAL
SYSADMLINEITEM | 3 | L_ORDERKEY 45000000 | S4B AG4ETAN404040] 2000000240404040 FQUAL|  SYSADM ORDER 2 O_ORDER
. . . 4 5_SUFFK
One EQUAL join predicate and one EQUAL . T
local predicate on the table ‘REGION’ L[| B
3 | M_maTION
4 S_NATION
| C_NATION
| | T\T_'D'E'F“Tﬁ'l\TV'DT | I ﬁﬁﬁﬁﬁﬁﬂﬂwﬂﬁ I 107705957 e R I 5, f\ﬁwT\T | | 'D_'D
SYSADMEEGION | 6 | R REGIONKEY | 5 | so00000340404040 | 20000001 40404040 FQUAL| SVSADMNATION | 5 | ¥_REGION
| | R._MAME 5 || wMIDDLEE | AMERICA EQUAL 0 [ waLm
-
<l " | Bl 38
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‘Query Report — Index Report

TABLE CORR_NAME
SYSADM REGION | | |
| INDEX |DEX_ONLY| ONE FETCH | EQUAL UNIQUE | GB_OB_DISTINCT
SYSADM PXR@RKNM ¥ N H H
KEYCOL ORDER | COLUMN_CARD| MULTI COL CARD FRED
R_REGIONKEY e o 5 SYSADM_NATION.N_Régfggl;gg‘;gsgggﬁ%?rm.R_REGIONKEY
| R_MAME | sscEMDING | 50 | 50 | SYSADMEEGION R_NAME=4SIA' (FF-0.19990598507007104)

SYSADM NATION
| table ‘REGION'.

SYS LD PEN@NEKHIEES

This index supports index-only scan on the

KEYCOL ORDER | COLUMN_CARD|MULTI COL_CARD

PEED

(0 LS ERITITHICE 21500 500

H_REGIONEEY ASCENDING

B _MATIOHKE

T I TS ADNCFEGION B, REGIONEEY
(FF 0. 1999999880?90?104}

TABLE CORE_NAME
SYSADM CUSTOMER]
INDEX | MDEX_ONLY| ONE_FETCH | EQUAL UNIQUE GB_OB_DISTINCT
| svsaDMExc@cKNEMS | v i | | | H
| KEVCOL | ORDER |COLUMN CARD|MULTI_COL_CARD| FRED
¢ CUSTKEY ASCENDING | 45000000 45000000 SR 'CUSTOME&%%E;%; 635‘2'22‘“‘4%2’“??@“'0—'3”5““
¢ HATIONKEY — o oo SYSADM.CUSTOMER.C_I?égg;:lgl;g;;gsgfggkgrgjé\;lés)UPPUER.S_NATIONK]I
SYSADM CUSTOMER C_NATIONKEY=5YSADM NATION N_NATIONKE
(FF:0,03990990910503033)
¢ MKTSEGMENT ASCENDING Hy 4500000 1
INDEX INDEX_ONLY| ONE FETCH | EQUAL_ U'NIQU'E GB_OB_DISTINCT
| svsaDmuxcgwkck | v i | | H
KEYCOL ORDER | COLUMN MULTI_COL_CARD FRED

IBM INFORMATION ON DEMAND 2007

SVSADMSUPFPLIER.S MATIONKEY=5YSADM NATION.N _NATIONKE} e

39

Right.Now.




Understanding the Access Path with Visual Explain

L@' IBN DB2 Optimization Ezpert for z/0S (=2
R Access Plan Graph

HEE G EEE BEEE @ P \

% Pro... \\__':' g | Canfigure Sub5y5t9m5|view Queries|view workloads | View Monitors | * New Projectl 23 \ =0

+ Welcome

Hierarchical
Descriptor
Structure

Detailed
Descriptor
Attributes

(¥ [0] & &g
Bl Mode Descriptor

it
Rt

Query: QUERY

Tt

“ @ guery

APG Palette

TNGRK FILE
6.8

Attribute explanation;

FETCH
1.36

oMLY SCAN
4

ONLYSCAN
23647

P XL @oKsD R.FSI(EF‘D'E

178985572

A XO@CKOKODSP
45000000

i

SCAN ] (wmmwscm)
5

aIXSCAN ECUSTOMER
— 180000 500000
Save as .. ] [ Print ... l Sufi L i S T 5 ) |
- 2d
L@ Bookmarks and Histary I
& Graph [ Plan Table
3 | [ll Project | Cuery | Query Annotation | Feport [.&00855 Plan Graph 2 J

Annotate Query

IBM INFORMATION ON DEMAND 2007
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Implementing Emergency Solution with Visual Plan Hint

Project Tools Help

Do E b EEshsmE BEEE O

2 Pro.., '\&':' O || configure Subsystems | e Queries|view Wurkluad5|view Manitars ﬁﬂ'_‘f}MeW-P.mj:ecti-"'ﬁi' : =0
- - = =
_ o LS Guery Block 1 E GraphReport .7 Validate Hints &% DeployHints 2 ZoomIn = ZoomOut
I"geﬁljcﬂor:]:iZL | @ Show Local Fredicates @ Show Join Predicates | gg‘ Create Join Hode Ei' Delete Selected

xn

‘Bl Wiew M

@, Wiew O |5 Clear 411
s [ view W
== New Proj

[0 Query CUSTOMER _'@

Access = = L JOIN | | sumgnl
2 visual F l -lﬂ"l-l | LINEITEM |
[ supuier | | Join | | annenrl
| JOIN | L REGION |

Pcusrousn’ [ | rumau.l

REGION

m&! <l |

Edit Hint Criteria 3§ Delete Hint Criteri®

Default Join
Sequence

iteria A

3 | [>]|! Project | Query | Query annotatian Repaort &ccess Plan Graph | wisual Plan Hint 52 |

: Annotate HQuery & 41
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Implementing Emergency Solution with Visual Plan Hint

lﬁ IBN DB2 Optimization Ezpert for z/0S5

Project Tools Help

oHEHBEaRTERE BeEES

© @

% Pro... \\_':' ]

=

';. Query Blocks:

= Welcome

| @ Show Local Fredicates @ Show Join Fredicates

PARALLELISM_MODE
ACCESS_DEGREE

| REGION JOIN_DEGREE

Customize the
access path

= V?BW s = Hint Customization Rule
@, Wigw O
; [ view Wy
= & New Proje CREATOR
THAME
CORRELATION_MAME
ACCESSTYFE
LR ACCESSCREATOR
e Wisual F
ACCESSMAME
il PREFETCH
adeilel PAGE_RAMGE
METHOD
SORTRH_JOIN
SORTC_JOIN

ACCESSTYPE

Configure Subsystems | Wigw Queries|view Wurkluad5|view Maonitors I/I;E," % Newﬁmjiacti-"-ﬁi' B,

[srsapm |
|cusTOMER |
[MuLL |
[1npEX | @ |[mu [+]
[pBzDE | & [WwoL [+]

'LcuanuER_wn T_IDX_117160824

RUL
NUI

CUSTOMER VIRT IDX 117160824
PXC@CKNKMS
UXC@NKCK

gg Create Join Hode E:‘Ii' Default Join Sequence x Delete Selected
Hodes
<A

[HULL -

[N & |nuL

(M & [nuL

[MuLL @ |[mu [+]

[HuLL | & [woL !

[MuLL | @ [wo !
| & [won [v]
| e [ 0

using hint

Feport Access Plan Graph

|visual Plan Hint 52 |

| Query Annotation

Annotate Query @J 42
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Automatic Collection of Relevant Information for PMR Analysis

@ IBN DB2 Optimization Expert for z/0S ” ﬁlL,::\_J
Froject Toclz Help

g (L7 [0y B @ [hy =W §=h o] et " =
&) Service SQL w

Generate Options

Specify options for generating a report about the query, You can also specify an FTP server
to send the report to IBM Software Support,

usktomize, and save it, &fter the query is

Options

Convert to version: |ND Conversion M

Generate CREATE statements [ Generate statistics []Parallelism [¥] Edited

PMR or ETR Mumber [xxxxs, vy, z22): | 1.0 | , ! :\.-"EI’SiDr'I:

| C:/Program Files/IBM/OE ’ Browse...

Senerate Report | | Send Eeport to IBM

[Jinclude analysis results

wt, analyze the query, or use additional

FTP Server Settings

Server name: |tﬁﬁtﬁéfﬁ;fﬁﬁt:%éfﬁffbm&ﬁml M Port: -[-21
R [lanonymuus | Password: I*********H**H**H* al EXPLAIM information
Directory: | froibrnyfim |
Proxy Settings...|  [PLIER, NATION, REGION
= SUPPEEY
Upload file list: F_REGIOMKEY
RAsEEsEs Add.., DATE »= DATE('1994-01-01)

AME ASC) FREEPAGE 0 PCTFREE 10
leaf=3000.0, clusterratiof=1.0 --

Send Service

Information

Mest = Finish ” Cancel ]

© Annotate Query
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Capturing Application Workloads

}
)
“h”hi

.{ﬂ

5

= — 2

()
i




Scenario: Version to version migration failure

150+
Improved
Queries
That Were
~100 Not
8- V5 Regressed
> Customer | V6
&2 Using Trick Optimizer
Y— g To Force Change Tuned V6
© = Optimizer Causes Performs
* ptim Trick M
] To Stop ThanV5 —
V5 Baseline Working
% Customer IBM Expert
= 9 Satisfied Tuning
SS9 With Aided By
(@4 5 . Performance StatS AdVISOI’
o9
w 5 Person
Regressions in Véﬁgiﬁftgf
~100 Daily, Weekly, Monthl
Y, Y, Yy, Tune All
Quarterly Workloads Workload
S

45
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Scenario: Version to version migration failure

Post-mortem Analysis
B Customer satisfied with V5 performance, but it was actually sub-optimal

B Complexity of problem tested the limits of expert analysis
v 30 table joins nested behind several layers of views
v Column names changed in views
v Days to analyze a single query
v 100s of queries in multiple workloads

B Customer costs
v 6-8 month delay in migration
v Person weeks of effort to resolve problems
v Inability to take advantage of V6 enhancements

E | = >
= Skt B

46
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Capturing Workload Queries

@ IDN DB2 Optimization Expert for z/05

Project Tocls Help
ERE L e e EE B
% project Nsvipstor -~ O|[Configure Subsystems | View Queries | [ View workloads - View Monitors | =5

=

= = Welcome
@3 Configure Subsysten
B View Monitars s
[0 view Queries
“o [ view Warkloads

Workload
Provide following information to create a new workload project:

-1 Subsystem: |CSREC063 <partially enabled= Ii] [Qonfigure...]

Sg
W Project name:; |CSRECD6S_WDrkluadWithTypicalStatS |

e workload, To create a workload, cli

(%) Create a new workload
1 Time Description

(O attach to an existing workload

Waorkload name:

Workload
Project

Wizard

Finish ] [ Cancel

(=] I Y [l m B
47

Get Workload List
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Capturing Workload Queries — General Info.

4. Capture

=] L—.Z,'r CSRECODA3 Description:
[ worklog .

@ IDN DB2 Optigs ' Workload Wizard w :—'_ |
Froject Tocls Hel
s Workload
: B E‘i |_.3] (O | i . ;
= = WProvide the following information to create a warkload.
T Project Maviga ts 2% T O
——————— Steps
u =+ Welcome S | EET———
H Workload name: |WorkloadWithTypicalStats
E S;T,:I?-_qu » EEEEAEY SRHOPR DS ILILYDILALStaL s
2, Source Cwher: | SYSADM |
B view Q 3. Filter
CBuiewwl] ¥ I
I
I

i

Workload
Wizard

and
50, You can
workload
he proper

d, including

that
donsolidated,
ion was

48
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Capturing Workload Queries — Query Source

@ IDN DB2 Optife™y | Workload Wizard

.{0

Hel
Source

ERT L;_

Specify a source for the statements in this workload, Either select an existing source,

==)Ed

Source type:

“ [ worklog

Description:

Different query
sources can be
specified for the
retrieval of SQL
statements

5. Project Mavigalll or create a new one. gts 2% T O
—— 0 | Steps Exristirig source

==+ Welcome @

: Mew saurce

il ¥ C.unﬁgu 1. Workload

- Bl Wiew Mg

o . B 2, Source

P 0 view Q . Filtar Source name; Source_0 | :

LE) Wiaw Wi 4' h i ‘B|Project...

= 2 CSRECO63 ek

IBM INFORMATION ON DEMAND 2007 Right.Now.

=, and

pad, You can
pworkload
the proper

ad, including
e that
onsolidated,
ation was

49



Capturing Workload Queries — Selection Criteria

e T
€3 Yorkload Wizard

& 1B DBZ Opti

=k

e

Source Filter

5. Project Maviga

IUze the Operator and Walue columns to define filkering criteria, Only those statements that
satisfy the criteria are in included in this workload,

x|

| Stpps
==+ Welcome
-8 C.unﬁgu 1. Wwarkload
B V!BW e 2 Source Column Mame Operatar Walle Comment *
B view au S e PRIMAUTH = ABDMFOO1 " The primary authorization 10 that did the'in Project.. |
Lé, Wiew W 4, Capture CURSQLID = The CURREMT SOLID that did the initial PRES ]
=12 CSRECOAR] i SCHEMA The value of the CURRENT SCHEMA special t E
“ [ worklos BIND QUALIFIER = The BIMD qualifier, For ungualified table nar
BIND_ISO = The value of the ISOLATION BIND option th:
Sel eCtl on Crlterla BIMND_CDATA e The value of the CURRENTDATA BIMD uptiu_n
BIND_DYMREL = The value of the DYNAMICRULES BIMD optio
BIMD DEGRE = The value of the CURRENT DEGEEE special r
B = m 9
BIND CHOLD = The value of the WITH HOLD attribute of the
STAT_ExEC = The number of times this statement has be b
STAT _GPAG . The number of getpage operations that are G
STAT_SYME = The number of synchronous buffer reads th
STAT_WRIT = The number of buffer write operations that
CTAT_EROW = The number of rows that are examined for t L d
STAT_PROW = The number of rows that are processed for Jéc?n‘r‘nu P
STAT_SORT = The number of sorts that are performed for WCIII'kh:IEId
STAT_IMDX = The number of index scans that are perforrl | (4,5 nroper
STAT_RSCH = The number of tablespace scans that are pi
STAT_PGRP = The number of parallel groups that are crea
STAT_RIDLIMT = The number of times a RID list was not use:
STAT _RIDSTOR = The number of times a RID list was not use:
&5 STAT GPAG = The average number of getpage operations ad, including
AMG_STAT_SYNR = The average number of synchronous buffer e that
AVG_STAT _WRIT = The average number of buffer write operati ronsolidated,
AVG_STAT_ER.., = The average number of rows that are exam lation was
&0E_STAT_PR.., = The average number of rows that are proce
&AVE_STAT_SORT = The average number of sorts,
&5 STAT IMDx = The average number of index scans.
&5 STAT RSCM = The average number of tablespace scans. y
AT STAT DRRD = Tha avaramna kiimbhoar Af narallal AranRs ""'\:_i_"t|
< Iy (2]
li] = [ < Back “ Mext = ] Firish
-
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Capturing Workload Queries — When & How

@ 181 B2 Opt R YCTRTond Fizard X BE X
Froject Taocls Hel

{5 1:‘1 L_'ﬁ'] :.D— |
5. Project Maviga

Capture Type

Specify any related options, To customize the capture profile, select the Customize profile to =H=
choose from more options,

T — Steps Capture profile Descriptian
== Welcome s
- Immediately
® C.Dnﬁgu 1. Warkload one Time
= V!BW gl 2, Source TiITIE F‘_El’itld )
B view Q ; Periodic Sampling
. 3. Filer ;
(2 wiew wi » EEEEETE Customize
= &2 CSRECOAT Sl

Profile Details

Capture the
workload now or
later, once,
multiple times or
periodically

[

Finish

] [ Cancel
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Capturing Workload Queries — Capturing

@ IBN DB2 Optimization Expert for z/0S LB

Praject
EWE &y B E E B ®
5. Project Navigator\\__ = O | configure SubSystemsIView Querieslview vWorkloads [BUSY]|View Maonitars IB':SF'EL:GEI3_'-."\-'Elri{!F.'»B:_'J\a"-a'!ti'!_l"\fi_'lli:... N T O

hd

Workload Project

== Welcome
- B configure Subsysten
- & Wiew Monitars
[0y view Queries

To tune a workload, specify the workload name and choose one of the following actions,

i roject; _wWworkloadwithTypicalStats Eename Project. ..
@ view workioads Project CSRECDE3_WarkloadwithTypicalstat B Project
= B ESP;ECEII{?B—J\}WMDNWI Subsystern: CSRECO63 <partially enabled= M [ configure... ]
----- orkloa

[
_ w
e e e U

i) Define Waorkload... Elapsed time: 15.2 seconds

1

[ HEEER | Charic

- Define capture task for the workload T
Capturing

voke owner, update, and
[Run in Background [ Cancel l [ Details = ccess to the workload. You can
orization IDs in the workload

ter only if you have the proper

o
i)

authorty,
Run &dvisars History
— Get recommendations for workloads that = Wiew the history of this workload, including
fe ' could improve workload performance. ' when it was created, each time that
o Schedule workload analysis for a later time, 5 statements were captured or consolidated,
and each time EXPLAIN information was
gathered.
Schedule Tasks
- Schedule when to capture statements,
L (ZKEh consolidate statements, and gather EXPLAIN
= information.
[£] ul | [2]||| workload E@J
Define Workload. . . @J 52
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Capturing Workload Queries — Completion

l@ IBE DB2 Optimization Ezpert for z/05 g@ﬁl
Project Tools Help
E W E bR E gk B e E k| @

B Project Mavigator - = O [ Corfigure SubSystemsIView Querieslview WorkloadSIView Mohitars |'L:§'CS'F{'ECi:iGS';_WorHoadWith'f-yﬁicaZIStatS X - =0

¥
Workload Project

8 Configure Subsyen To tune a workload, specify the workload name and choose one of the following actions,

Bl View Monitors
[ view Queries ’

: B i roject; _wWworkloadwithTypicalStats Eename Project. ..

@ view workioads Project CSRECDE3_WarkloadwithTypicalstat B Project

= E ESP;ECEII{?B—J\}WMDNWI Subsystern: |CSRECD|53 <partially enabled: M [ configure... ]
------ orkloa

Change...
Users
z ture workload statements, Grant or revoke owner, update, and
recommendations from the read-only access to the workload., You can
advizors, and use tools to tune an create authorization 10s in the workload
individual guery. control center only if you have the proper
authaority,
Run Advisars = History

DN

Get recommendations for workloads that = Wiew the history of this workload, including

could improve workload performance. — when it was created, each time that

Schedule workload analysis for a later time, statements were captured or consolidated,
and each time EXPLAIN information was

gathered.
- Schedule Tasks
- Schedule when to capture statements,
\_U consolidate statements, and gather EXPLAIN
information.
<] i | [2]|| warkload |
Define Workload. . . 53
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Capturing Workload Queries — Browsing

\@' IBE DBZ Optimization Exzpert for z/0S mE
Project Tools Help
T EwE k&S RE B Y

|5 Project Navigato;'\\,__ = H) Configure

Subsystems ! e Queriesiview WorkloadSEView Mohitars |L:§ % CSRECDES_WDrkID-adWithTypi-tals'tatS -

hd

Workload Statements

~iml

=2 Welcome
-8 Configure Subsysten
- & Wiew Monitars

Immediately capture statements or multiple sources to this workload, launch workload advisars, use tools to tune selected
gueries from the workload, or schedule tasks for capture, consolidation, and analysis.

Captured Statements

[#]

[0} view Queries @ capture - B workload Tools ~ G Schedule - X Remove - & Query Tools - <F Refresh
o [ view Workloads
== CSRECO63. Warkloadyyi  §A! of the rows are displayed. The number of rows is 10,
- workload 2l Source_0|
RS ILrce Accumulated El.. | Average Elapse... | Accumulated C... | Average CPUTi.. | Statement Text
CHE 0.001967156 0.001967156 0.0019474978 0.0019474978 SELECT C_MAME,C_ADDRESS,M_
CHE 0.005028826 0.005028826 0.004934781 0.004934781 SELECT O_ORDERKEY,C_CUSTKE
CHE 0.0029194586 0.0029194686 0.0028823551 0.0028823551 SELECT S_SUPPKEY,S_MNAME, SU
CHE 0.0029387153 0.0029387153 00018932667 0.0018932657 SELECT C_MaME,=_aADDRESS,M_
CHE 00047716247 0.00477 16247 0004721173 0004721173 SELECT O_ORDERKEY,O_CUSTKE
CHE 0.0024057186 0.00234057186 0.0033768355 0.00337683355 SELECT S_SUPPKEY,S_MAME, SU
CHE 0.0020138593 0.0020138593 0.0019925022 0.0019925022 SELECT C_MAME,C_ADDRESS,MN_
CHE 0.004906592 0.004906592 00046221213 00046221213 SELECT O_ORDERKEY,O_CUSTKE
CHE 0.0027890936 0.0027890936 0.0025451551 0.0025451551 SELECT S_SUPPKEY,S_MNAME, SU
CHE 0.004266531 0.004266531 00040141614 00040141614 INSERT INTO REGIOMN (SELECT M

(2]

(€] M | [2]|| workload | Statements &7 |

. Define Workload. ..
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Capture Workload Queries with Monitor

'@ IBN DB2 Optimization Expert for /05

Project Tools Help

= welcome 52 -

DB2 Optimization Expert for 2/05

WELCOME
YWelcomel To get started with the DBE2 Optimization Expert (OE), you must first configure a connection to 3 DB2 for /05 subsystern. Then you can create a new project to

tune a problem query or an entire query workload.

pe Configure DB2 Subsystems Wiew Workloads
f\f:J Connect to DE2 subsystems, enable OE, and grant EXPLAIN E"" Yiewy the status of workloads, open existing workloads, and
authorizations. 7 archive the woarkloads on a subsystem.

Tune a Workload

Ul 1 ‘_ Uze OF advizors and advanced tools to capture and analyze
- and improve the performance of query workloads.

Wiew Query Activity

Wigwe and zort dynamic and static gueries to find potertial
problems.

Wiew Monitor Profiles

Yiewy the status of all monitor profiles on & subsystem, creste
- neyvy montor profiles, and open existing monitar profikes,

Tune a Single Cuery

LJ Use OF advizors and advanced tools to analyze and imgrow
|_E the performance of & quety.

55
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Capture Workload Queries with Monitor

l@' IBE DB2 Optimization Ezpert for z/05 m

Project Tools Help

EEH L R eGSR B R ®
(@ Project Navigatg\ = O || configure SubSystemsIView Queries|\.fiew WDrkIDadS[E iew Monitors @ ==

¥
Subsystem Context

= = Welcome
@) Canfigure Subsyster Select the subsystem for which you want to view existing monitor profiles or define new monitor profiles.

Bl Miew Monitors

[0y view Queries

“o (4 wiew wWaorkloads

Subsystem: [ICS "ﬂv] l Car

~ Monitor Profiles List

Dpen an egisting monitor profile to view or modify the information or create a new monitor profile, Each time a new profile is «
can skart monitoring to update the list of maonitar profiles, If you stop all monitoring, this affects the normal maonitar profiles w
result in the loss of important data.

E% Monitor Profile = B Manitoring = 5 Open [ Schedule = & Refresh Subsystem monitaring is: |OFF

ﬁ Hew. ..
& Edit..
x Remowve
[ Enable
O Di=zatle

k Surmmary Status Dwrer Description

Creating a new monitor

+ Selected Monitor Profile
[&] i | 2] £l m (2]

Define Worldoad. .. |E| 56
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Capture Workload Queries with Monitor

@ 158 052 0p (k% Nonitor Wizard

Froject Tocls H

Monitor Name

BR[| o : ; 3 ; : :
,,M Provide a name for the monitor profile, and specify the type of monitor profile,
5. Project Mavig

e} Steps : CSRECDES =partially enableds
= @ Welcomell Subsystem: JSRECO63 «parbally enabled:

g S.an' = 1. Monitor Mame Monitor name: | Normal Monitor
L) 2. Source .
0y view ¢ 2. Filter Owner: | SY5A0M

- 18 view 4. Start Monit

Select which type of monitor to create.

(#) Mormal - Monitor all SQL statements that run within a monitor source

() Exception - Monitor SQL statement pushes that meet specific exception conditions
Description: [ELhn

Monitor wizard for

capturing
application workload

+ Selected Monitor Profile

8 new profile is ¢
hiitor profiles w

giS:’ﬁ

[&] i | 2] |B] m

E

Define Worldoad. ..
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Capture Workload Queries with Monitor

=

@ 1ox 152 oG Hanstor Wizard B eE
Froject Tocls H Monitor S
- e e opnitor Source
: W ]| : : : : : : .
— || Define sources for the monitor profile. You can specify maore than one statement source in a single monitor J
5. Project Mavig| profile. Specify Autharization ID and IP address for each dynamic statement source, and specify =0
o Steps () Dynamic statements
= = Melcome||
g S_Dnﬂg 4 ian i Mame Authorization 1D: \ADMFO0L |
=2 -~
LR view (il T SR 1P address: (2.181.133.73 | - Iv[_con
! 3. Filter :
- 18 view 4. Start Monitor
) Embedded statements

e Scope of the monitor:
o Auth. ID: ADMF0O01
IP: 9.181.133.73

Source List

Authorizati.., | IP Address | PlanMame | CollectionID | Package M., |

+ Selected Monitor Profile

[&] i | 2] £l m 2]

Define Worldoad. .. |E| 58
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Capture Workload Queries with Monitor

e - e
@ 18x DB2 Op ) Honitor Wizard H BEX]
Froject Tocls H
o o o — || Settings !
e I S : : ; ) : ; : y
— || Define a filter to specify when the monitor profile pushes out information about a statement execution and - J
©5 Project Navig| which information is recorded at each statement push. = =gl
= = Welcome hees Monitar type: Description:
2 Config 1. Manitor Name Maormal execution ||| Monitor a normal query exception. I
- Wiew

i . 2. Source |v| Con
B view 4l | | 5 Fifrer

@ view 4. Start Manitar

General Settings

i i i3 new profile is ¢
Push out EXPLAIN infarmation onitor profiles w

Granularity:

nitoring is: (OFF
(%) Push out number of executions and accumulated CPU time
(recommended for minimal effects to performance)
(2 Push out complete runtime information

Limit for statement pushes that leave the cache: |SDDD i

Capturing runtime and

explain information for
up to 5000 statements

[ < Back “ Mext= | Firish

- Selected Monitor Profile

[&] i | [z £l

Define Worldoad. .. 59
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Capture Workload Queries with Monitor

l@' IBE DB2 Optimization Ezpert for z/0S5

Project Tools Help

W (=

bp B By nya i

\
Ii‘ -

B

© | @

B Project Mavigator - a

Configure Subsystemns I Wigw Querieslview wWarklo

hd

-8 Configure Subsysten
- Bl Wiew Monitors

[0y view Queries

oo [@ view workloads
== CSRECOA3_MWormal Mon
[ warkload
Statements

~ Workload Statements

@ Captire

Immediately capture statements or mulkipl
gueries fraom the workload, or schedule ta

B woarkload Toaols -

[ Schedule -

= for capture, const

® Zemove

Statements captured
Auth. ID: ADMF001

& Query Tools -

IP: 9.181.133.73

< Refresh

il

All of the rows are displayed. The number of rows is 8,

Accurnulated Ela...

Ayerage Elaps... |

Accurnulated C...

Average CPUTIL..

Statement Text

AAOAOaaaaan

<

[&] I |

1.1260938E-4
0.0048566284
0.007253484
0.0029460466
0.0047927657
0.00370739435
0.0052859383
0.0021096093

1.1260938E-4
0.0024283142
0.003626742
0.0014730233
0.0023963829
0.0018539726
0.0026429691
0.0010548047

1.11054695E-4
00021274262
0.0050335685
0.0028902674
0.004579288
0.0034317768
0.004823123
0.0020319007

1.11054695E-4
0.0010637131
0.0025167842
0.0014451337
0.002289644
00017158854
0.0024115616
0.0010159503

SELEET 1 FROM SYSIBM SYEDUMMYL
SELECT C_MAME,C_ADDRESS,M_MAK
SELECT O_ORDERKEY,0_CUSTKEY,O
SELECT 5_SUPPKEY,S_HAME, SUML,
SELECT O_ORDERKEY,0_CUSTKEY,O
SELECT 5_SUPPKEY,S_MNAME, SUML,
SELECT O_ORDERKEY,0_CUSTKEY,O
SELECT 5_SUPPKEY,S_NAME, SUML,

‘Worklnad | Statements 2 |

Define Worldoad. ..
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Performing Health Check for
Application Workloads with

Design Advisors

by
|| ”

|
|

vy
%

I

"




Design Advisors

B Stats Advisor — stats recommendation for access path selection
B [ndex Advisor — recommendation for index design

B Query Advisor — recommendation for query design

62
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Tune Query Workload

l@' IBE DBZ Optimization Ezpert for z/0S5 - ||
Project Tools Help

WL EE s iR E E NG

¥ Project Na\rigatm:\\_ﬂ_ = O ’Cunﬁgure SubsyStemglview Queri85|view warkloads | view Monitars |l= VOECO2_DemaWworkload "E@'\\h = 0|

-

Workload Project

== Welcome
5 Configure Subsystems
~E view Monitars

To tune a workload, specify the workload name and choose one of the following actions.

@, Wigw Queries : :
P {1 view workloads Project: WOECO3_DemoWworkload [ Rename Project... ]
H LT New Projectl Subsystem: |V9ECDS <partially enabled: M ’ Configure... ]
= 1= WOECO3_DemoWaorkload

- [ workload Workload Mame: |DE!n'|DWl:II'k|DEId [1]

2, Statements workload Owner: [sysapm |
[Rased e i

Summary Status: [EXF‘LAINING |

Description: ‘

! [ Change...

Users

Workload-based Advisors

Workload Statements

oo Immediately capture workload st
P get tuning recommendations fro
i workload advisors, and use tool
individual query,

contral center anly if you have the proper

authority,
: Run Advisors History
= Eun A1l Advisors o . 2 ; p .
Get recommen = wiew the history of this workload, including
could improve Bun Workload Statiztics Advisor —p when it was created, each time that

. statements were captured or consolidated,
Fun Herkload Index Advizer and each time EXPLAIN information was
Bun Workload Query Adwiszor gathered,

Schedule worl

Show hdwisor Options
Schedule Task e ——

; Schedule when to capture statements,
1 consolidate staterments, and gather
EXPLAIM information.

AT
|

[£] il [>]|} workload 22 | Statements

Retriewing PLAN TABELE Records @ 63
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Tune Query Workload — Statistics Advisor

l@' IBE DB2 Optimization Expert for z/05

Project Tools Help

Recommendation Summary

W EH LS T RE BE W@
25 Project NavigatoF‘\___ = O|/configure SubSYStemglview Queries Miew Wurkluads|view Monitors 1= * YOECO3_DemoWorkload &2 =0
-
Recommendations I

== Welcome
- configure Subsystems

E E:Em EEZEZS Murnber Priority Recommendation Description

[ view Workloads i High '-Ruﬁ.mﬁfﬁﬁétb.m%ﬁﬁﬁ? JE?E‘Iﬂ‘i‘é!DT‘RE‘mHE@;EU r‘eiwa;itsegfgsmcsfw‘
: & H a 2 Low Run partial RUMSTATS Repair the statistics problems within this w...
i aw Proje

== WOECD2 DemoWorkload

(] KAl
TATS C O m m a d Workload hgl:ummendatiuns: No.1: Run complete RUNSTATS

RUMSTATS Control Statements Description Actions
RUMNSTATS TABLESPACE DE4PART TSPART EI Gather or Recollect all relevant
TABLE(SYSADM PART) SAMPLE 5 statistics for the entire workload, =
COLUMN Periodical statistics collection brings all
(P_MFGR,P_SIZE,P_RETAILPRICE,P_TYFE,P_PAR relevant statistics up to date and
TEEY, consistent, and avoids the workload
P_MAME) performance degradation due to
COLGROURP_MAME) HISTOGRAM obsolete statistics,
NUMQUANTILES 20

COLGROUP(P_TYPE) HISTOGRAM
MUMQUANTILES 20

COLGROUP(P_MFGR) FREQWAL COUNT 10

SORTDEWT SYSDA

INDEX(SYSADM . UXP@SZPTPEMF KEYCARD
FREQWAL MUMCOLS 1 COUNT 10, J b |

_— =

Recommendation Explanation

(=] I | ]| warkload | Statements | Adwisors | Statistics advisor 2 |

Get Statistics Recommendation ((J__'-u 64
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Tune Query Workload — Index Advisor

@ IBN DPBZ Optimization Ezpert for z/05 =) ET‘E:J

 EWE L& e BB o | @

o Project Na\figatul-’.'”\___ = O || configure SubSYStemSl\J’ieW QuerieSiView warkloads | View Monitars | * VOECOS Demowaorkload 5 = 0|
b

Workload Index Advisor Recommendations —

== Welcome
LB Configure Subsystems The following information shows the indes recommendations for this workload. You can view the performance
: Bl view Monitors improvement when all recommendations are applied. There is the option to run indey analysis again with different
i : : values to see if there are better recommendations.
[ @, Wiew Queries

oo [ view workloads

1T New Projectl

== WOECD2 DemoWorkload -
- warkload Estimated performance improvement: | 36.39 | %
- Advisors
8§ Index Advisor
- [d] statements

workload performance improvement is an estimate based on applying all recommendations.

Index Recommendation

Dizk space required(DASD space): 44526.41 ME

Recommendation |

| Feature Details Action | Object... | Columns Estimated Dit‘_]E ’ Show DOL.., ]
[ Index Create LINEITE.. L DISCOUNT L.. 1796.082031 | =
Index Create LIMEITE... L_DISCOUN L... 4056.003906 | Show Related SQL., =

wWhat-If analysis,..

[H] gave Action T

Select &l

3

| CREATE INDEX "DB20OE"."SUPPLIER_VIRT_IDx_1171440271453" ON
| B USYSADM" . "SUPPLIER" ( "S_SUPPKEY" ASC, "S_MATIONKEY" A5C,
—f | "S_MAME" ASC) NOT PADDED FREEPAGE 0 PCTFREE 10;

[
[ Run...
[
l

Deselect All

THl | CREATE INDEX "DB20OE"."SUPPLIER_VIRT_IDX_1171448270672" ON
tofl | 'SYSADM™."SURPLIER" [ "S_ACCTRAL" ASC) NOT PADDED FREEPAGE O
| PCTFREE 10,

analysis to change settings and

| CREATE INDEX "DB2OE"."SUPPLIER_VIRT_IDX_1171448270675" ON
| "5YSADM" . "SUPPLIER" ([ "S_SUPPKEY" ASC, "S_ACCTBAL" ASC) NOT
|PADDED FREEPAGE O PCTFREE 10;

|CREATE [MDEX "DB2OE"."REGION_VIRT_IDX_1171448180065" COM
| "EYSADM"."REGION" { "R_REGIOMKEY" ASC) NOT PADDED FREEPAGE D
|PCTFREE 10; |ﬂ

[ae]

(<] Iy (2] work [ Run H cancel |
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Tune Query Workload — Query Advisor

l@' IBN DB2 Optimization Ezpert for z/0S uw
Project Tools Help

 EWE D&y BE E & | @

'J"r'.:T.PrDject Na\rigatm:\\____ =i JCunfigure SubsyStemglview Queri85|view workloads| View Monitors |1=* * YOECO2_Demo'Workload &5 - .

b
Workload Query Advisor Recommendations Summary

== Welcome

B configure Subsystems The following is a summary of the queries analyzed in the warkload, Use this criteria to filter the view for specific

B view Monitars Eatenant

@, Wiew Queries Statements Sorted by Number
o[ view workloads Statements Analyzed Successfully o4
100 Mews Projectl Statements with Warrjings : a4
== WOECO2_DemoWarkload Hurmnber of High Severity \Warnings ]

[ workload Hurnber of Medium Severity Warnings 4

el Advitors Hurnber of Low Severity Warnings 50

i ; | Statements with High Severity Warnings o]

{8, query advisor Summar Staternents with Medium Severity Warnings 4

- [d] Statements Statements with Low Severity Warnings 31

Wiew statements that meet the wing criteria;

: [¥] High severity
Medium severity

Recommendation e o
Y| Low severity
Su m m ary Show statements that do not contain warnings

[Bestnre Defaults] [ Save as Defaults

Miew Statements
[£] I | workload | Statements | Advisors Query Advisor Summary ‘)_|
/ Get Index Recommendation ((J__'-u 66

of warning sev
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Tune Query Workload — Query Advisor

l@' IBE DB2 Optimization Expert for z/05

Recommendations
List for one
query

0L Wiew Queries
o[ view workloads
S0 Mew Projectl

[ workload
- Advisors
|04 Query Advisor

5 Statements

Recommendation

Description

[l I

== WOECD2 DemoWorkload

b [0y Query advisar Summar

e [ - | @ | ®

'Cunfigure\bsyStemglview Queri85|View workloads | View Monitors 1= * WYOECDS_Demo'workload &3

Query List Query 332 & |
Query Advisty Recommendations List

source from which it came.

glect a recommendation to view more details, To implement the recommendation, change the SQL statement in the

Mo Severity Confidence

Line Mumber Descripkion

............................

_Consider replacing the asterisk (*) or

SQL Text

Selected Recolymendation:

SELECT * FROM LIMEITEM WHERE L_COMMENT='BNQ2ySxz1BBCOGN4' far fetch only

Recommendation

Explanation

Description

Consider replacing the asterisk (*) or the long
colurmn list of table SYSADM LINEITEM in the SELECT
list with the names of only the required columns in
table SYSADM LINEITEM. Check the explanation for
this warning for more details about possible impact
and examplas.

Explanation

Using asterisks in the select list of an SOL statement |4

iz generally considered a bad practice and should be
avoided, Extraneous columns cause DB2 to return
Lnnecessarily long rows, thereby increasing CPU cost
and overhead as the qualified rows are returned to
the client. In addition, if a query performs a sort, the
long select column list increases the cost of
performing the sort and might discourage the access
path that performs the sort, Extraneous colurmns

also increase the sort data length, and might [

Workload | Statements | Advisors | Query Advisor Summar | Query Ady

isor &4 )
mation
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Monitoring Workload Exceptions
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Defining Performance Exceptions
B Two kinds of exceptions
B CPU time exception

B CPU spike exception

B Notify performance exception as soon as it occurs

69
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Capture Workload Exceptions with Monitor

& 108 052 00( &) Nonitor Wizard %] B[EX

Froject Tocls H .
Monitor Name i

B E ]| : ; 3 ; : :
,& Provide a name for the monitor profile, and specify the type of monitor profile, - !
=0

|5 Project Mavig
[ﬂ
S ® welcoms| | Steps Subsystem: CERECOGE «<partally enableds
g S.Dnﬁg = 1. Monitor Mame Monitor name: | CPU Time Exception Manitor |
=1
i " 2. Source 3 |v iR
[ view 2. Filter Owher: |5Y5A0M | ool
- view 4, Start Monitor
Select which type of monitor to create.
3 Mormal - Monitor all SQL statements that run within a monitor source Er?i‘?uv: S:ongiillzc
(%) Exception - Monitor SQL statement pushes that meet specific exception conditions I
Description: nitoring is: E
| 1P Addres
9,181,133
Murnber of push out for all statements when the statement leaves the cache: |SD_D_D_
- — B T R N A RN iy s I = o |-i|
[&] I | [z (£, i | (]
¢ Define Worldoad. .. | %| 70
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Capture Workload Exceptions with Monltor

@ 1ox 052 Op (s | Monitor Wizard i-' "'-'_‘J L_,_J

Froject Tocls H
B B
|5 Project Navig

Monitor Source

Define sources for the monitor profile, You can specify mare than one statement source in a single monitor
profile, Specify Authorization ID and IP address for each dynamic statement source, and specify

Steps (¥) Dynamic statements

= = Welcome|l

@ Config 1. Monitor Name Authorization 1D: \ADMFOOL |
E Wimw - MIQNITON AN JIme - et

B viewd| T g ?.lot“rce IP address: 19.181.133.73 l c
H i . Flter

Al 4. Start Monitor

) Embedded statements \

8 new profile

Plan name: | | bhitar profiles

Collection 10; | |

itoring is: E

Package name: | |

Source List

Authorizati..
ADMFOOL

| IP Address Fen Mame | Collection ID | Package N... |
9,181.133.73

Scope of the exception
monitor —
Auth ID: ADMFO001
IP: 9.181.133.73

[ < Back ][ Mext = Finish

Murnber of push out for all statements when the statement leaves the cache:
i e S i s S s e ot o Y N ] s S o e e o e e | =

Define Worldoad. .. |E\| 71
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Capture Workload Exceptions with Monltor

& 183 DBZ Op

@ Honitor Wizard

LEs

Froje Tasls H

\’ﬁ f:i | B
(s Project Mavig

Settings
Define a filter to specify when the monitor profile pushes out information about a statement execution and = I
which information is recorded at each statement push, r -~ = 8|

= = Welcome
8 Config
B Wiew
[0 views

S wview

Steps

onitar type: Description:

1, Monitor Mame CPU time exception
o Source [ | Relative CPU time exce
& 3. Filter

4. Start Monitor

I | &]

Raise the exception whenever CPU
time for a single execution
exceeds 0.0J2 second

Manitor Settings

CPU time threshaold:

Relative CPU time threshald: |

Specify the type of normal mani
the selected exception monitor §

:-_D.DDEI ! seconds

| %

General Sethtings

Granularity:

{recommended for minimal e

Push out EXPLAIM information

(%) Push out number of executions and accumulated CPU time

ffects to perdformance)

) Push out complete runtime information
. — : . I IP Addres
Limit for individual statement push when exception threshold is met: |1 | C 0181133
Lirnit for all statement pushes when exception threshold is met: I_EDD
Hurmber of push out for all statements when the statement leaves the cache: R |
== L N N N SRR =1 ! | o lil
[&] 10l RE e (%] i EY
\ Define Worldoead. .. | = | 72
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Capture Workload Exceptions with Monitor

& 108 052 00( &) Nonitor Wizard %] =/=/Ed
Froject Tocls H
o o || Start Monitor [
St v | : : ; 4= : Il
— || Start or schedule the monitor profile, and specify monitoring details. - J
5. Project Navig = =gl
o]
— Steps Start monitor profile: Description:
= = Melcome|| S -
- config z Start Mow. | | The monitor profile starts immediately when yvou
B Wiew Ly Wamitarblame Schedule finish the monitor wizard,
L view 2. Source Do Mot Start |"| c
; 3. Filter Disable
@ view Ml |y 4 Siar Monitor
Profile Details
oy T i3 new profile
Interval for consolidating statement pushes: |30 | minutes anitor profiles
nitoring is: E
Post new exceptions, if there
IS any, every 30 minutes
1P Addres
9,181,133
Mext = [ Finish ] [ Cancel ] A
Murnber of push out for all statements when the statement leaves the cache: |SDDD_ |__|
i T e e e o I o | i
€] o | & B].h £ imiiml mide fmi ol b i e ““hhH e | B
© Define Worldoad. .. |E| 73
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Capture Workload Exceptions with Monét@%r

l@ IBE DE2 Optimization Expert for z/05

Project Tools Help

EWUlR A sFRE e EE B ®

|5 Project Navigato\_ = O || configure SubSystemsIView Queries|\.fiew WorkloadSIView Monitors [I&'CS'F{'EC'ijﬁé;_CIﬁU Time Exception Manitor 52 =
¥
" wWorkload Statements
I \Welcome i - ] ]
B configure Subsyster| | Immediately capture statements ar multiple sources ta this warkload, launch warkload advisors, use tools to tune selected
: Bl view Monitors gueries from the workload, or schedule tasks for capture, consolidation, and analysis.
[0, wiew Queries @ Captire B workload Tools = [ Schedule = 3 Remove dk Cuery Tools - 7 Refresh
oo [@ view workloads : :
== CSRECOG3._CPU Time Es|| Al of the rows are displayed. The number of rows is 4.
@ warkload 2l _ME""EE
Stat t
Atemernts Exe.. = | Source Accumulated Ela... | Average Elap... | Accumulat... | Average CP...| Statement Text
1 MONITOR 4.2859367E-5 4.2859367E-5 4.2703123,.. 4.2703123E... SELECT 1 FROM SYSIB
10 MOMITOR 0.009633453 9.633453E-4 0.0089a606... B.960639E-4  SELECT * FROM SCOA
42 MOMNITOR 0.0075379997 1.7947618E-4 0.0072187... 1.718755ZE... IMSERT IMNTO DSHACC,
116 MOMITOR 0.024593571 2,1201355E-4 0.0193262... 1.6660566E... IMSERT INTO DSMaCC,
<] i (2]
[£] L | [2] ‘Waorkload Statements 2 |
Defining Monitoer Profile. .. 74
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~Tuning Problem Queries
l?DJI::tI I]):?'S-U'l:_{':j:ik'i“t‘i'bﬂ‘ Ezpert for z/05 m

T EwE k&S RE B NG

5. Project Navigato\_ = O | Configure Subsystems I/@J \flew..Querié;\ Wiew Wurkluadslview Monitors | CSEECO63_CPU Time Exception Monitor| ==l
hd
2 Subsystem Context
Er= Welcome - . i
. - configure Subsysten|| Select the subsystem from which you want to view queries.
E $:2$ EEZEZ;S Subsystern: |CSRECO63 <partially enabled: \»||  configure
[ view workloads Queries List
== CSRECOG3_CPU Time E»
@ workload Select the guery source, Then specify how you want to view the gueries by selecting a view, To create a custom view Click Wi
- [d] statements Hew,
Query source: \Manitor [;_
Manitor profile: |CPU Time Exception Monitar :: ¥ Refresh
B advizors ~ £ Tools -
Fun A1l Adwi :
B Ru & HAE IJ number of rows is 4.
£ Run Statistics Advisor -  LAST_UPDATE_TS LAST_EXPLAIN_TS CACHED_TS
@a Fun Query Advisor MACCJISRE... 2007-02-14 00:54:19.,, 2007-02-14 00:54:1... 2007-02-14 00:54:19.74
el O NN . MACC JSRE... 2007-02-14 01:01:58.. 2007-02-14 01:01:5.. 2007-02-14 01:01:58.65
£78 Bun Index Advisor SYSIBM.SY.., 2007-02-14 01:26:20,,, Z007-02-14 01:26:2,., 2007-02-14 01:26:20.65
R SCOANDDD,., 2007-02-14 01:26:22,,, 2007-02-14 01:26:2.., 2007-02-14 01:26:22.41
Show Adwviszor Options
(%l 1l
(<] I | BN i [2]
Defining Monitoer Profile. .. 75

IBM INFORMATION ON DEMAND 2007 Right.Now.




Thank you for your interest in Optimization Service
Center & DB2 Optimization Expert

= Gene Fuh, fuh@us.ibm.com

= Jay Bruce, [mbruce@us.ibm.com

= Patrick Bossman, bossman@us.ibm.com
= Kun Peng Ren, renkunp@cn.ibm.com

= Xiao Yi Wang, wangxyi@cn.ibm.com

76

= e §i-
H q g; IBM INFORMATION ON DEMAND 2007 Right.Now.




