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Introduction




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




DB2 Solution

B Problem Query ldentification
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
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Identifying Problem Query




Scenario: Critical application outage
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Scenario: Critical application outage

Post-mortem Analysis

B |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




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




Identifying Problem Query — Welcome Panel

') IBE DB2 Optimization Exzpert for z/0S

M=%

Froject Tools Help

O Welcome &2

WELCOME

F
®

Optimization Service Center for DB2 for z/0S

Configure DBE2 Subsystemns

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

@

Wiew Qluery Activity
Wiewn and 2ot dynamic and static queries to find potertial
problems.

g

fH

Tune a Single Query
Use O=C advizars and advanced toals to analyze and
improve the performance of & guery.

Welcome! To get started with the IBM Optirmization Serice Center for DB2 for /05 (030, you rust first configure a connection to a DB2 for 2703 subsystern. Then you
can create a new project to tune a problern query or an entire guery workload.

Wi Workloads

Wiy the status of worklosds, open existing worklosds, and
archive the woarkloads on a subsystem.

Tune a Workload
Use OSC advizors and advanced tools to capture and
analyze and improve the performance of gquery workloads,

“iew Monitor Profiles
Wiew the status of all monitor profiles on a subsystem, creste
nevy monitor profiles, and open existing montor profiles.




Identifying Problem Query — Dynamic Statement Cache

@Iljl DEZ Optimization Expert for z/05 :-—: I’E_:@

Froject Tools Help

W ED &N R R E ©l@iGE-

5 Project Mavigator T = 'Cunfigure Subsystems [@'-Jie-w Queries . view Warkloads | view Monitors =
=

- Subsystem Context

= = welcame
B configure Subsyster||| Selectthe subsystem from which you want to view gueries,

Bl wiew Maonitars : i
@J S Ee Subsystem: |BJ23V91A <enabled> |:I[ Configure,.. ]
<[4 View Workloads -~ Queries List
Select the query source. Then specify how you want to view the gueries by selecting a view. To create a custom view Click
Mew,
Query source: |Statement cache M[Enable Cache Trace] Disable Cache Trace
Catalog plan or package N
Wiew name: Query Management Facility Sl wiew = GiCustomize « o7 Fefresh
Query Management Facility HPO
Monitor

Sources:
Cache
Catalog
QMF

QMFHPO
Monitor
etc.

[£] n | [#] (&l I [




Identifying Problem Query — Dynamic Statement Cache

@Iljl DEZ Optimization Expert for z/05 I:rﬂ_:@

Froject Tools Help
EWED & wT e R W@ @
2= Project Mavigatar - T 'Cunfigure Subsystems [@) Wiew Cueries [EUE-‘.'T"-\\.Iiew Workloads | View Monitors =
=
- Subsystem Context
= = welcame

B configure Subsyster||| Selectthe subsystem from which you want to view gueries,

Bl wiew Maonitars : . i

), Subsystem: |B123v914 <enabled> I_I[ Configure.., ]

<[4 View Workloads -~ Queries List

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

MNey—
Retrieve 5QL statements from statement cache table
Dizable Cache Trace

Q
2 ) Retrieve SQL statements from stat...able Elapsed time: 1.4 seconds

1
ustomize - q>¢“ Refrash

[ [ITT1T1

[RuN in Background] ’ Caticel ] ’ Details == ]

Extract from
Cache...

(€] I | |l] M i | [il
. Retriewe SQL stateme,..cache table (55 | @ |€|




Identifying Problem Query — Dynamic Statement Cache

') TBE DB2 Optimization Expert for z/0S M=%

Froject Tools Help

BB IEe gEE B s E @@ :@E-

% Project Navigator 7 B configure Subsystems [E} View Queris's\\._\\h)‘iew WDrkloadsi\ﬁew Monitors =
-

~ Subsystem Context

= = Welcome : 2 E
% configure Subsyster| Select the subsystem from which you want to view queries.
El view Monitors

[ View Queries Subsystem: |BJ23V91A <enabled> E] Configure... |

3 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
New:,
CaCh ed Query source: fstatament cache 'V: Enable Cache Trace Disable Cache Trace
State m e ntS 5 View name: |ACCUM_CPU_DESC [VI Clwiew - & Customize - < Refresh

SO rted by B Advisors - & Tools -
des ce n d i n g _Ail of the rows are displayed. The number of rows is 24,
accumulated g s o

s 6. 001804591 .
= s 2,412140131. ..
CPU t|me S 1, 040755511, . .
1 0.804308323... 1. ... DELETE FROM SYSIBN, SYSCOLDISTSTATS WHERE TBOWNER = ’STSAD'
5 0.55T7S0597... 33.846038... SELECT S_SUPPKEY, S_MAME , S\M (L_EXTENDEDPRICEs (1-L_DISCOUNT)) AS KEVENVE FROM SYSED
s 0.111229434. ..  10.231691. . SELECT L_ORDERKEY,L_SUPPKEY , L SKIPDATE, L _RETURNFLAG FEOM SYSADM. LTNEITEM ¥HERE L
s 0.110829547... 33.650882,.. SELECT » FROM SYSADU. LTNEITEM L , SYSADM. ORDER O , STSADM. SUPPLIER S WHERE L L_RECEIQ
1 0.033946693... 0.1935956... DELETE FROM SYSIBM. SYSCOLDIST WHEKE TBOWNER = *STSADM
1 0.008425281... 0.0234471... DELETE FROM DSN_STATEMENT CACHE_TABLE
0 0.001826585... 0.0016725... SELECT STNT_ID, STMT_TOXEN, COLLID, PROGRAM_WAME, INV_DROPALT, INV_REVOKE, INV_LRV
0 4,601565308, .. 0.0019182... SELECT CURRENT SQLID FROM SYSIBM. SYSDUAMY1
0 3.659374653... 3.65T8119... SELECT | FROM SYSIEM, SYSDUMMY1 WHERE 0 = 1;
0 0.0 0.0 SELECT CURRENT TIMESTAMP AS TIMESTAMP FROM STSIEM, SYSD\MMY|
<]
|.<_.|” i " )II [(_] 1l | ,[l|




Identifying Problem Query — Dynamic Statement Cache

@13. DB2 Optimization Expert for z/0S5 - ,__51 L{:ﬁ
CHEEL s T KD create View X _
%= Project Navigator . _)’, = EI.'
Specify criteria to limit the guery rows that are returned by typing values in the Value column &)
= = Welcome and specifying operators in the Operator column. If you do not want to filter the queries, do not J
® configure
1 view Monit] Steps View name: Maximurn rows: -
- . - & L
%, view Queri :I G
A \s ) ACCUM_CPU_DESC 100
(& view workl ' & 1, Filter e - -
2. Sort Column Name Operator Value Comment )
3. Columns STAT_ELAP - The accumulated elapsed time thati | || ; :
STAT_CPU - The accumulated CPU time that is us pcustom view Click v
STAT_SUS_SYN.., = The accumulated wait time for synch
STAT_SUS_LOCK = The accumulated wait time for lock
STAT_SUS_SWIT = The accumulated wait time for synck
STAT_SUS_GLCK = The accumulated wait time for globa
STAT_SUS_OTHR = The accumulated wait time for read
STAT_SUS_OT... = The accumulated wait time for write
AVG_STAT _CPU = Average sccumulated CPU time, I
AVG_STAT_ELAP > 40 "|&verage accumulated elapsed time used.
AVG_STAT_SUS,,, = verage accumulated wait time for &
AVG_STAT_SUS.. = Average accumulated wait time for &
AVG_STAT_SUS,,, = Average accumulated wait time for z
AVG_STAT_SUS,,, = Average accumulated wait time for &
AVG_STAT_SUS.,, = Average accumulated wait time for ¢ | |, SYSADM. LINEITEM WH
AVG_STAT_SUS,, = Average accumulated wait time for :v
:‘ I i ., |
[ Next > ] [ Finish | [ Cancel
User-defined view:
filters, ordering, attributes
al

8l

. Retrieve SQL stateme __table: (0%)




Identifying Problem Query — Dynamic Statement Cache

&) IBX DB2 Optimization Expert for z/0S -J=)t3
L@ E e U (G Create View <] :
s =0
% Project Navigator|| . 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 :] C
0%, View Queri STMT_ID A~ -~ [ETAT CPU - <
View Work STMT_TOKEN F
@ o E'C"t:tr coLLip
3' - PROGRAM_NAME e
« ol INV_DROPALT . ;
INV_REVOKE B custom view Click vV

INV_LRU
INV_RUNSTATS

<D CACHED_TS

USERS
COPIES - ih
LINES : -
PRIMAUTH O Ascending
CURSQLID e
BIND_QUALIFIER © Descending
8 F . BIND_150
User'deflned View. BIND_CDATA
BIND_DYNRL
. . BIND_DEGRE
- , O_SWIFFEIORITY FRO
filters, ordering, SiNo_SalrL FirEieE) | Yo aiTe
b STAT_TS ™ mmm L‘nmmmﬁmmmm= ¥
attributes i X
AS REVENUE FROM SYSAD
ini . LINEITEM WHERE L_SU
[ <Back || mesxt> |[_Finish ][ cancel oL DX 1,59
[ 1 0.009425281... 0.0234471... DELETE FROM DSN_STATEMENT CACHE_TABLE
|0 0.00182658S... 0.0016725... SELECT STMT_ID, STWT_TOKEN, COLLID, PROGRAM_NAME, INV_DROPALT, INV_REVOKE, INV_LRU,
0 4.601565308 . 0.0019182... SELECT CURRENT SQLID FEOM SYSIBN. SYSDURAYL
o 3. 659374853, . 3.6576119... SELECT | FEOM SYSIBM. SYSDUMMY] WHERE 0 = 1;
[t} 0.0 0.0 SELECT CURRENT TIMESTAMP AS TIMESTAMP FROM SYSIBM. SYSDUAMMY!
(sl
:< | PR >

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




Identifying Problem Query — Dynamic Statement Cache

@Iﬁl DB2 Optimization Expert for z/05 =J(5

S E s [ereate View &

o= Project Navigator

Lfll:‘j[ﬂj =3

Customize Columns
Specify the columns that you want to be displayed in the view by moving columns to the
"Display columns” list. Then click Finish. —

| = = Welcome
¥ Cconfigure
& view Monit
10} view Queri

Available columns
STMT_ID

Steps

Display columns

s

3

@ view work

1. Filter
2. Sort
» 3. Columns

STMT_TOKEN
COLLID
PROGRAM_NAME
INV_DROPALT

a custom view Click V

INV_REVOKE
INV_LRU =
INV_RUNSTATS
USERS

COPIES B
LINES 22 -F h
PRIMAUTH
CURSQLID
BIND_QUALIFIER
BIND_ISO <<
BIND_CDATA

BIND_DYNRL

BIND_DEGRE

BIND_SQLRL

BIND_CHOLD

STAT_GPAG

STAT_SYNR ™

[

g:mm:z) M'Gllltm
L_ORDERKEY = 0

EII!ITEII]ERII]DRDIIIKI

User-defined view:

filters, ordering,
attributes

[ Einish

0.0234471. . .
0.0018725. . .

] [ cancel

0.008425281. . .
0.001526585. . .
4.601565308. .. 0.0019182. ..
3.650374853... 3.6578119...
0.0 0.0

DELETE FROM DSH_STATEMENT_CACHE_TABLE
SELECT STHT_XD, STMT_TOKEN, COLLID, PROGRAM_NAME, THV_DROPALT, INV_REVOKE, INV LRV,
SELECT CURRENT SQLID FROM SYSIEM. STSDUMMYL

SELECT | FROM SYSIBM. SYSDUMMYI WHERE O = I;

SELECT CURRENT TIMESTAMP AS TIMESTAMP FEOM SYSIEM. SYSDVMMYL

(=N == I = B

&

table: (0%)

: Retrieve SQL stateme...




Identifying Problem Query — Dynamic Statement Cache
SEX|

EIBI DEZ2 Optimization Expert for z/0S

Froject Tools Help
S b e e s E e @
b =0 'Conﬁgure Subsystem | [0} view Quaries\\__yiew Workloads | View Monitor =)

~ Subsystem Context
= (= Welcome | - - i
¥ Configure Subsystem| | Select the subsystem from which you want to view queries.
i Subsystem: (8123914 <enabled> (s

[, view Queries
@ 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 w| |Enable Cache Trace| Disable Cache Trace

[ Clview - [& Customize - < Refresh

View name:  |ACCUM_CPU_DESC [w)

8 Advisors... = = Tools... ~

ALl of the rows are displayed The number of rows is 1.

E | _EXTEMDEDEEICE

(5]

Q]!_\_r_

3 F—— 3]
¢ Retrieve SQL stateme. .. table: (0%)




Identifying Problem Query — Query Monitor

@Iljl DEZ Optimization Expert for z/05

by BB L O

Query source:

M=%
= i " v [9(] @ '-lill -
5 Project Mavigator _ = O/ configure Subsystems [@) Wigwe Cueries S Wiew Waorkloads | Wiew Monitors | * Mew Prajectl =
=
~ Subsystem Context
== Welcame i - =
@ Configure Subsyster Select the subsystem from which you want to view gqueries
B 1ew Hlonitors Subsystem: BJ23V91A <enableds> |1I [ Configure...
@J Wiew QUeries -
[ view Workloads ~ Queries List
=-1=F New Projectl
f3 Project Select the guery source, Then specify how you want to view the gueries by selecting a view, To create a custom view Click W
@ Quary Mew.
81 Run Query Result

gMDnitDr

<

Maonitor profile:

profiles

(] B refrezh
CPL Time Exception Monitor |

B Advisors -~ B Tools ~

View queries from CPU time

exception monitor

] Im




Identifying Problem Query — Query Monitor

@IBI DB2 Optimization Exzpert for z/05 - | E

Project Tools Help Nindow
W ELG S e B E B|®@ -

% Project Navigator = O || configure Subsystems (@) Wiew Queries - View Workloads | View Monitars | * New Projectl =0

h=d

Subsystem Context

| Welcome ) . .
B Configure Subsyster Select the subsystem from which you want to view gueries,
El view Manitars
@, Wiew QUeries

Subsystern: |BJ23v914 <enableds M[ 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

Mew,
Query source: Monitor M|
Monitar praofile: CPU Time Exception Monitor v & Refresh

B Advisors -~ £ Tools -

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

STMT_TEXT
SELECT * FROM SYSADM.LINEITEM L ,SYSADM.ORDER O ,SYSADM.SUPPLIER S 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_ORDERKER

PPKEY. i XT| PRICE* FROM SY M.OR ! |

Problem Query Identified!

3 i ] [l] [il i : o

HEn




Ready for Problem Resolution — All Users

) IBN DB2 Optimization Expert for z/05 - J[2]E3
Project Tools Help
RGBS wT R BE|B|O
% Project Mavigator = £ Configure Subsystem ([0} view Queries . view Workloads | View Monitor | = m
v
~ Subsystem Context
= = Welcome , : =

® configure Subsystem||| Select the subsystem from which you want to view queries.

3 M Fonkos Subsystem: |BJES_U_9 1A <enabled> 3 G

[0, view Queries

(3 view Workloads
~ View 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'
_Statamant cache '~ |Enable Cache Trace | |

lv| * [Jview - [¥customize - < Refresh

Query source:

View name: ACCUM_CPU_DESC

B Advisors... - ¥ Tools.. ~

3 Run 11 Advizors ber of rows is 1.

g Bun Statistics Advisor T_ELAP STMT_TEXT
] 9381 SELECT N_MAME, [ EXTENDEDFRICE AS REVENUE FROM CUSTOMER, ©

D Fun Query Advisor

. Bun Access Path Advisor
6 Bun Index Advisor

2| Show Advisor Options

Diagnosis using Design Advisors:
Stats Advisor, Index Advisor,

Access Path Advisor, and
Query Advisor

<] I B[l
- Retrieve SQL stateme. .. table: o%)




Ready for Problem Resolution — Expert Users

ﬁ DE2 Optimization Exper‘t for z/0S @
Project Tools Help
T EWE e e e E ¢ @
% Project Navigat&’ o o ::Conﬁgt_.lre Subsystem f@, View Querie;"' _ View workloadsiv‘iew Monitor =0
- Subsystem Context ‘
= = Welcome

¥ Configure Subsystem | Select the subsystem from which you want to view queries.
_El View Monitor
[0} view Queries
(A view workloads

Subsystem: | BJ23V91A <enabled> v E

© 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 w»/* [Cview ~ [3 Customize * < Refresh

_STH'_HE Sl' | £ Access Plan Graph
04 (57 Visual Plan Hint
=| Query Reporis

L‘J Gather Service Information

Diagnosis using Expert Tuning
Tools: Annotation, report,
index evaluator, explain,
n visual hint, service SQL

a | @Jfe] >
. Retrieve SOL stateas.. table: (%) : [




Problem Resolution with Design
Advisors

&




B Quick way to identify the cause of performance problem
B Recommended for all users

B Three Advisors
B Statistics Advisor
B [ndex Advisor

B Query Advisor

B Access Path Advisor




Tuning Problem Query with Design Advisors

@' IBE DB2 Optimization Ezpert for z/0S

Project Tools Help

[MEX]

EEH bl EGgheEnE BeEE R @
= Project Navig.. "\_ = H] Conflgure Subsystems|\.-f|ew Querlesl\flew warkloads  Wiew Monitors [Iﬂe * Mew Projectl £ = 0|
= —
_ Source: lJ!
==+ Melcome
-8 Configure Subsyst Specify the source of the guery that you want to tune and then, if applicable, select a view, customize, and save jt. After
L El view Manitars the query is identified, tune the query in the Query text section, =
@, Wiew Queries
- [ view workloads - -
=12 Mew Projectl Query source: |Text ()] 3
-E4 Project
Advisors make
tunin s
g 5

recommendations

[Gp guery - B advisors -

EXPLAIN optl [ Ron A11 Advisors se subsystem EXPLAIN information O Use lacal EXPLAIN information

@'& Fun Statisties Adwisor
@& Run Query fdvisor IJE FROM CUSTOMER, ORDER, LINEITEM, SUPPLIER, MATIOMN, REGION

[SELECT M_MA4
\DERKEY = | ORDERKEY AND L_SUPPKEY = S_GURPKEY

WHERE C_C
§7) Run Index Advisor IOMEEY = N_MNATIOMKEY AND M_REGIONKEY = R_REGIOMNKEY

. Show Advizor th1 ons

AND C_MNATIR

JAMD YEAR(L_SHIPDATE) = 1994 AND O_CORDERDATE »= DATE('1994-01

AMD R_MAME
DERDATE = DATE('1994-01-01") + 1 YEAR;

-01%

Project |duery K§|

|(_] T |




Tuning Problem Query with Stats Advisor

@ IBE DB2 Optimization Exzpert for z/0S

Recommendation

Project Tools Help

CHEHBEaLTEHE ReEE (RO Summary
5 Project NavigatoF"\____ = O ||caonfigure Subsystems|view Querieslview wWorkloads gw Monitors .'[af',e i F—
-
~ Recommendations I

==+ Welcome ) . :
-8 configure Subsystems Select a recommendation to view more details,
El Wiew Manitors
[0 view Queries

oY Mumber Priority Recommendation Description
. 14 view Workloads 1 High RUN repairing RUNSTATS Repair statistics problems for this query, Ga...
== New Prajectl 2 Law Fun complete RUNSTATS Gather and recallect all of relevant statistic,..
-E4 Project
0] Query

-~ Statistics Advisor

= Selected Recommendations: Mo.1: Run repairing RUNSTATS

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

RUNSTATS Control Statements Description Actions
RUMSTATS INDES(SYSADM. PRR@EKMM) [ﬂ! Repair statistics problems for this
SHRLEVEL CHANGE REPORT YES query. Gather missing statistics, =
A Recollect conflicting statistics and
3 potential obsolete statistics, Collect Bun...
RU NSTATS RUNSTATS IMDEX k| statistics for potential data skew and
(SYSADM. PEL@OKSDRFSKEPDC KEYCARD, '} § data correlation problems. Copy
SYSADM. SXL@PKSKOKEPDSOMN
commands KEYCARD)

SHRLEVEL CHAMGE REPORT YES

RUMNSTATS IMNDEX(SYSADM.PRS@EKMK])
SHRLEVEL CHANGE REPORT YES

Recommendation

(<] I [#]]| project | Query W) Explanation

/ © Eun the Guery Advisor @




Tuning Problem Query with Stats Advisor
@' IBE DB2 Optimization Exzpert for z/0S

T EH BEsnsEE BEEE B Q@

[MEX]

%5 Project Navigator:\\___ = O ||caonfigure Subsystems|view Querieslview warkloads  Wiew Monitors [Iﬂe * Mew Projectl £ = 0|
|| This page explains the reasons for the selected RUNSTATS recommendation, Ta run the statement or copy it for later use,
=@ Welcome —teturn fothe Statistics Adwisor nace
8 Configure Subsystems Table, index, column, and column group details
Bl view Monitors — ==
@) View Queries iStatistics Advisor Detail Report |
[ View workloads ‘Analysis Begin Time: 2007-02-14 15:54:41.986 3
553 New Proiseet Ahalysis End Time: 2007-02-14 15:54:42.747
-E4 Project . IO e s e e e
- [0 Query =
[y Statistics Advisor
TABLE SYSADM REGION
Cardinality: 5.0
Collection Time: 0001-01-01 00:00:00.0
Statistics Status: OK
' IMDEXES:
| SYSADM. PRRE@REKMM (R_REGIOMNKEY,R_MNAME)
. First Key Cardinality; 5.0
Detalled Full key Cardinality: 5.0
Data Repetition Factor: -1.0
1 Collection Time: 0001-01-01 00:00:00.0
Recommendatlon Statistics Status: missing
Explanation _
| Interesting Colurmns:
R_REGIOMKEY
Cardinality: 5.0 .
Uniform Statistics Collection Time:  0001-01-01 00:00:00.0 [v]
2 Conflicts detail
(] 1l | [3]
(<] I [#]|| Project | Query | Statistics Advisor | Statistics Advisor Details 2 |

© Eun the Guery Advisor

@




Tuning Problem Query with Query Advisor

Recommendation

@“ IBE DBE2 Optimization Ezpert for 'tﬁJS

Project Tools Help
TR EH B EsLahE BEEE B @

5 Project NavigatoF"\___ O || configure Subsystems|view Queriesiview Workloads | Wiew Moni
-

Summary

==

|'.Ig:'5 * Mew Projectl £

Query Advisor Recommendations List

==+ Welcome
B Configure Subsystems
El Wiew Manitors

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

: @ V?EW Queries No Severity Confidence Line Mumber Description
@ view workloads fgm———— D g G- Eonsider rewritng the following predi
==t Mew Projectl
-E4 Project —x
~[0] Query SQL Text
[0y Query Advisar
AMD SYSADMOREDER.O_ORDERKEY = SYSADM.LIMEITEM.L_ORDERKEY |“|

AMND SYSADM NATION.N_REGIONKEY = SYSADMREGION R_REGIOMKEY
AMND SYSADM . CUSTOMER, C_NATIOMKEY = SYSADM.SUPPLIER,.S_NATIONKEY
AMD SYSADM LINEITEM.L_SUPPKEY = 5YSADM SURPPLIER.S_SUPPKEY

AMND SYSADM.SUPPLIER.S_MATIONKEY = SYSADM.MATION N_NATIOMKEY

Recommendation

Detail

(<] 1l 2]

AND SYSADM.CUSTOMER.C_NAME = 'IBM'
AND YEAR( SYSADM.LINEITEM.L_SHIPDATE ) = 1994

Selected Recommendation:

Description

Consider rewriting the following predicate so that it
is either an indexahble or a stage-1 predicate:
YEAR( SYSADM LIMEITEM L_SHIPDATE ) = 1994

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

Recommendation

Explanation

Explanation

The specified SOL statement might perform faster if |_A]!

you rewrite the stage 2 predicate as an indexable |E |

predicate or as a stage 1 predicate. Stage 1 L=

predicates are better than stage 2 predicates

because they disqualify rows earlier and reduce the

amount of processing that DEZ 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 ,v-|=
1

IR : \
Project |Query | Query Advisor 2 I_/

—

© Eun the Guery Advisor @




Tuning Problem Query with Index Advisor

@ IBN DB2? Optimization Ezpert for z/05

|y el

Index

Help

- EEE bl EsELagEE B EHE @

%5 Project Navigator:\\___ = O ||caonfigure Subsystems|view Querieslview wWorkloads | Wiew

Recommendation

nitors |z * Mew

& Index Advisor Recommendations
==+ Welcome
7 B configure Subsystems The following information shows the index recommendations for the selected guery,
Bl Wiew Monitors - _ _ - _
@) View Queries | Feature Details Cbject Mame | Caolumns Estimated Disk Spacd
- [A view warkloads | B [¥] CUSTOMER
== New Projectl Index CUSTOMER_... C_NAME{ASC), C_MATIOMKEY(... 2060234375 M Bun...
{8 Project 2 [F] REGION
[ Query Index REGIOMN_VIR... F_MAME(ASC), R_REGIOMEEY(... 0.0234375 M
47§ Index Advisar & [¥] ORDER
Index QORDER_VIRT... O_CUSTKEY(ASC), O_ORDERD... 1024.0703125 M <
=] MNATION
S ] W | - SN [ (] Y = SO N = =11 ]| A=K 1e7 A c1-0 O  W jc  k= ——

)Run Selected DDL Statements B

[H] 5ave Action T

DDL for creating

| CREATE INDEX DB20E,CUSTOMER_WIRT_IDX_1171438532131 ON [a]
SYSADM.CUSTOMER ( C_NAME ASC, C_MATIONKEY ASC, C_CUSTKEY ’
ASC) FREEPAGE O PCTFREE 10;

recommended
index CREATE INDEX DB2OE.REGION_YWIRT IDx_117143238532105 ON
SYSADMREGION ( B_MAME ASC, R_REGIOMNKEY ASC) FREEFPAGE 0
PCTFREE 10;

CREATE INDEX DB20OE,ORDER_WVIRT_ID¥_1171438563818 ON
SYSADMORDER ( O_CUSTKEY ASC, O_ORDERDATE ASC, O_ORDERKEY
A5C) FREEPAGE 0 PCTFREE 10;

CREATE INDEX DB2OE MNATIONM_WIRT_IDX_1171438588804 ON
SYSADM MATION ( M_REGIOMKEY ASC, N_NATIONKEY ASC, N_NAME
ASC) FREEPAGE 0 PCTFREE 10;

(&1

(<] I ['#]]| Project |Quer,m)

/ © Eun the Guery Advisor @




Tuning Problem Query with Access Path Advisor
e noa o a-_-;ation Expert for z/0S L,_J:TJE

Access Path ﬂ\
. . G Mg GENREEE B @
Warnlng LISt 5 = El":configD_N Subsvstems|view Querieslview wWorkloads | Wiew Monitars [Iﬂe * Mew Projectl B2 b = aE

=

Access Path Warning List

==+ Welcome
: B Configure Subsystems
Bl Wiew Monitars
- @, Wiew QuUeries

The following list shows potential problems in the selected statement's access path, Select a warning to view a maore
detailed description. Make the necessary changes to avoid this warning in the future,

k" (3 view Workloads Severity Query Block Mumber | Flan Murmber Description

== New Projectl APA_HIGH SEWERITY 1 2 The inner table SYSADM.OR...
-E4 Project
0] Query
@ Access Path Advisor

Warning Access Path Warning Details
Description
Description Explanation
The inner table SYSADM.ORDER in the nested loop | | When the DB2 optimizer chooses a nested loop join, H:
I

join is accessed by a relational scan, When a large DB2 first scans the outer table and then scans the
number of records are returned after the outer table inner table one time for each qualifying row in the

i accessed, DBZ might be using a inefficient access | outer table, The DBZ optimizer might choose o

path. Check the explanation for this warning for | I access the inner table by using a table space scan, [ﬂi

Corresponfjlng  PLAN_TRBLE record Warning
record In The following row in the plan table related with this warning, Explanation
PLAN_TABLE QBELOCKEMND PLAMMO | MIXOPSECQ | METHOD | CREATOR THAME
I 1 u] u] SYSADM LINEITEM R
- ||g I i} | [Ed|

(<] i [#]|| project  |Query  (access Path advisor 52 I)

/ ¢ Retriewing PLAN_TAELE Records @




Problem Resolution with Tuning
Tools

&




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

W Expert Tuning Tools

B Query Annotation
M Query Report
® Visual Explain

H Visual Plan Hint

B Service SQL




Tuning Problem Query with Tuning Tools

{@" IBE DB2 Optimization Ezpert for z/05 - =3
Project Tools Help
CmE bR EE BeEE | @
%% Project Navigatok_ = O | configure Subsvstemsiview Queries!View Workloadsiview Manitors ﬁ)ﬁ Mew Projectl &1 =g
—~1

b

- Source:

L"I 1= Welcome

-8 Configure Subsysten
- E] Wiew Monitars

@5 Wiew QLUeries

- [ view workloads
EI-B MHew Projectl

-} Project

(0] query

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

After the guery is identified, tune the gue
Expert tools can be
invoked in the same
Query Project

QUEry source: E_TBXt

- Query text

There are several options to tune the selected&l:urmat or categorize selected query text, analyze the guery, or

use additional tools for mare analysis,
- @il AN timestamp:

@ Huery Anmotation

Oy Query - B advisors - = Toals

IN information Use local ExPLAIN information

ExPLAIM options: (&) Run EX

= Access Plan Graph

[##] ¥isual Flan Hint R, ORDER, LINEITEM, SUPPLIER, NATIOM, REGION

RKEY &MD L_SUPPKEY = S_SUPPKEY

SELECT N_MNAME, L_EXTEMD

WHERE C_CUSTKEY =O_CUR =) guory Reports

MKEY AMD N_REGIOMKEY = R_REGIOMKEY

AND C_MATIONKEY = 5_MNATI L@J Gather Service Information

ATE) = 1994 AND O_ORDERDATE == DATE('1994-

= 'ASIA AN
AND O_ORDERDATE < DATE('1994-01-01" + 1 YEAR:

AND R_MAME
01-01%

310




Understanding Query with Query Annotation

{@'I-Bl DB2 Optimization Exzpert for z/0S - '

Project Tools Help

T HEE b8 @“&E‘s Eikl BEEE | B @

(%5 pro.. >~ = O Liew Queries|view Workloadsiview Manitors |I5New Projectl EX"\____ = EI"i
= |l Original lmf"gm

= Welcome
B config
Bl Wiew M

cate which annaotation to display and customize your view, Selecting a row will highlight all of the relevant rows far this table,
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

Original and iginal texk view,
tranSformed Annotation to display: | all

Query [+ Expand &ll =] collapse &l GG cugfomize -~ [H]Save - (=) Print = <~ Reset Text
Formatted Query Annotation
= {SELECT SYSADM.MATION M_NAME
i , SYSADM.LIMEITEM.L_EXTENDEDPRICE AS REVEMLUE
FROM S¥SADM.EEGION CARDF=5 QUALIFIED_ ROWS5=0,999999004 [MF
, SYSADM.CUSTOMER CARDF=4,500,000 QUALIFIED _ROWS=9,099995
, SYSADM MNATION CARDF=25 QUALIFIED _ROWS=Z5.0 HNPAG
, SYSADMSUPFLIER CARDF=300,000 QUALIFIED _ROWS=300,000.0
, SYSADM.ORDER CARDF=45,000,000 QUALIFIED_ROWS=06,823,580,
, SYSADM.LINEITEM CARDF=179,993,372 QUALIFIED _ROWS5=7,199,935
WHERE [ SYSADM.CUSTOMER.C_CUSTKEY = SYSADM.ORDER.O_CUSTEEY COLCARDF=4,500,000/3,000,000 Max_FREQ=/ FF:
AMD 5YSADMORDER.O_ORDERKEY = SYSaDM.LINEITEM,L_CORDERKEY J COLCARDF=45,000,000/45,000,000 MAX,_FREQ=/FI
AMD 5YSADM MATION.N_REGIOMKEY = SYSADM.REGION.R_REGIONKEY | COLCARDF=5/5 MAax,_FREQ=/ FF=0.199%
AMD 5YSADMCUSTOMER.C_MATIONKEY = SYSADM,SUPPLIER.S_MATIOMICOLCARDF=25/25 Max_ FREQ=/FF=0.032¢
AMD SYSADM.LINEITEM.L_SUPPEEY = SYSADM.SUPPLIER.S_SUPPKEY COLCARDF=303,104/300,000 Max_FREQ=/ FF=!
AMD SYSADM SUPPLIER.S_MATIOMKEY = SYSADM MNATION.M_MNATIOMKER COLCARDF=25/25 Max_FREQ=/ FF=0.03%
AMND SYSADMCUSTOMER.C_MAME = 'IBM' COLCARDF=450,000 Max, FREQ= FF=Z2.22
AMD YEAR( SYSADM.LINEITEM.L_SHIPDATE ) = 1994 [COLCARIF=450, 000 WAX_FREQ= FF=Z. 2222220850282E6
AMD 5YSADMORDER.O_ORDERDATE « ( DATE( '1994-01-01" ) + 1 YEARE COLCARDF=2,304 Max_FREQ= FF=0.455
AMD SYSADM.ORDER.O_ORDERDATE »= DATE( '1994-01-01") COLCARDF=2,304 Max_FREC= FF=0.695
AND SYSADM.REGION R_MNAME = 'ASIA COLCARDF=5 MaX_ FREQ= FF=0.1999¢
)
| i | 2]

otate Huery




Understanding Query with Query Annotation

\@'I-Bl DBZ Optimization Expert for z/0S

Project Tools Help

CHHIBEELFEE R EE (6|0
"r‘a. Pro.., - »i: O Cunflgure Subsystemswlew Querles|V|ew WDrhoadszew Monitors |I§New Projectl B2 = E||
¥ || original | Transfarmed |
== Welcome :
= : Query Annotation
@ Configy
El wiew M Indicate which annotation to display and customize yaour view. Selecting a row will highlight all of the relevant rows for this table,
@5 Wigwy 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
P [F!; View Wy original text view. )
5 5 New Proje Two tables with small number of qualified
-3 Project Annotation to dis ; |
; play: Al = =
[0 Query rows. Either one could be the leading
uery ¢ : : e
E Query [+ Expand &ll =] collapse &l G Custo ] 5ave -
Formatted Query
= {SELECT SYSADM.MATION M_NAME
FROM S¥SADM.EEGION CARDF=5 QUALIFIED_ ROWS5=0,999999004 [MF
SYSADM . CUSTOMER. CARDF=4,500,000 QUALIFIED ROWS=0,900005
, SYSADM MATION = _ =£a.
, SYSADMSUPFLIER CARDF=300,000 QUALIFIED _ROWS=300,000.0
, SYSADM.ORDER CARDF=45,000,000 QUALIFIED_ROWS=06,823,580,
, SYSADM.LINEITEM CARDF=179,993,372 QUALIFIED _ROWS5=7,199,935
WHERE [ SYSADM.CUSTOMER.C_CUSTKEY = SYSADM.ORDER.O_CUSTEEY COLCARDF=4,500,000/3,000,000 Max_FREQ=/ FF:
AMD 5YSADMORDER.O_ORDERKEY = SYSaDM.LIMEITEM,L_CORDERKEY COLCARDF=45,000,000/45,000,000 MAX,_FREQ=/FI
AMD 5YSADM MATION.N_REGIOMKEY = SYSADM.REGION.R_REGIONKEY COLCARDF=S/S MAax,_FREQ=/ FF=0.199%
AMD 5YSADM . CUSTOMER.C_MATIONKEY = SYSADM,SUPPLIER.S_MATIOMICOLCARDF=25/25 Max_ FREQ=/FF=0.032¢
AMD SYSADM.LINEITEM.L_SUPPEEY = SYSADM.SUPPLIER.S_SUPPKEY COLCARDF=303,104/300,000 Max_FREQ=/ FF=!
. ; ' ; i) ) COLCARDF=25/25 Max_FREQ=/ FF=0.03%
AND SYS.E\DM CUSTOMERC NAME ="IBM' COLCARDF=450,000 Max, FREQ= FF=Z2.22
T — |CULCA.RDF:450, 000 MAX_FREQ= FF:2.2222220550292E—B|
.-’-\ND SYSADM, ORD X.O_ ORDERDI—\TE < [ DATE( '1994-01-01" ) + 1 YEARSCOLCARDF=2,304 Max_FREQ= FF=0.455)
AMD SYSADM.ORDERN_ORDERDATE »= DATE( '1994-01-01") COLCARDF=2,304 Max_FREC= FF=0.695
AMD SYSADMREGION R_MNAME = 'ASIA COLCARDF=5 Max_FREQ= FF=0.1999¢
)
21
(] ] m Project ! Query | Query annatation 52 |

Armotate Guery @




Query Report — Table Report

| Legend for column names that have been truncated | f

PARTS -- Murber of partitions in tablespace
QUALROWS -- Optitizer's estitnate for how many rows qualify if this table were the outer table
cLu |- s the index the clustering index? |
UR |- Uniggue rule |
CR |- Clustematiof |
TABLE_SPACE | NACTIVEF, PARTS SEGSIZE| PG_SIZE | | ] |
DE4REGN TSREGION | 9000 gt I S | E— ! N— ! !
TABLE CARDF | NPAGESF| TABNO| QUALROWS| |
SYSADM REGION 5 0 6 | ogoooogos ||
| | INDEX | civ | uR |MNLEAF| NLEVEL | CR| KE¥COLNAME |COLCARDF|MCARDF
| | svsapmpxRgrxmm | v | uw | s || 2 |lio]| RREsoowkey | 5 | s
| RNAME 5 5
b
TABLE SPACE | NACTIVEF| PARTS | sEcs1ZE| PG SIZE | | | ] | | |
DE4NATN TSHATION| 45000 | 23 [ o 4 ] | ] | | |
| | TABLE | CARDF | NPAGESF| TABNO| QUALROWS| | | | |
SYSADM MATION [z 1 o | | | | |

| | T I Two indexes on the table ‘CUSTOMER’, but

neither contains the column key

COLUMN_GROUP

‘C_NAME".

TABLE_SPACE | NACTIVEF, PARTS
DB4CUST TSCUST | 1925690 6l i 4
| TABLE CARDF | NPAGESF TABNO| QUALROWS| |
SYSADM CUSTOMER. 4500000 i 1 ooopoos | |
INDEX CLU UR | NLEAF| NLEVEL | CR| KEYCOLNAME |COLCARDF| MCARDF
| | sysaDMEPZC@CKNEMS | ¥ U |04 | 3 |1 ccusTkEy | 4500000 | 4500000
| | | | | | | ]| cwaTionkey | 25 | 1
| | | | | | | | coMKTSEGMENT | 5 | asoooog
S¥SADM IIXC@NKCK H 1 17853 3 0999 © NATIONKEY 25 25
| c_custkey asnooon || asonano

| COLUMN_GROUP MCARDF

v




Query Report — Predicate Report

| Legend for 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 predicate = s doinsredicata

L = Three EQUAL join predicates and one EQUAL

belection when the set of predicates

local predicate on the table ‘CUSTOMER’

SYSADM CUSTOMER, 1 | C_CUSTKEY | 1 4500000 | 804444 1F40404040 | 2000000240404040 EQUAL| SYSADM ORDER |

| |cwaTmonkEY| 4 | 25 | 2000001740404040 | 2000000140404040] EQUAL| S¥SADM SUPPLIER. | 4 | s_naTION]

|FQUAL| SYSADMNATION | 5 N NATION]

C_HMANE 450000 Customer Customer 1] VAL
SYSADMORDER | 2 | OCUSTKEY | 2 3000000 | S0444.41E40404040 | 2000000240404040 EQUAL | S¥SADM CUSTOMER 1 C_CUSTE =

O_ORDERKEY | 1 | 45000000 | 8ABAS4E7A0404040| 00O00M240404040 EQITAL| SYSATIM LINEITEM 3 L_ORDER

O_ORDERDATE| 5 204 199505012 19520101 RANGE i VALITI

|RanaE 0 VALIT

SYSADMLINEITEM | 3 | L_ORDERKEY | 1 | 45000000 | SABAGETAN414040| SONOON0Z40404040 EQUAL| SYSADM ORDER 2 O_ORDER

0 - 4 5_SUPPK

One EQUAL join predicate and one EQUAL - =

. ‘ ’

local predicate on the table ‘REGION LT e Tioh

| 5 | M_maTION

SYADM HATION p | 4 | s maTION

1 £ NATION

| WVU‘ I | nnnnnnAAnAW I 1079027150 I i | Al AT\H DA L] L Doyt

SYSADMEEGION | 6 |REESIONKEY| 1 | 5 | sS000000340404040 | 2000000140404040] EQUAL| SYSADM NATION | 5 | 1_rESION
| | Rwsme | 2 | 5 | wMDDEE | AMERICE | EQUAL 0 | warmf
ot

rs ] 11} [ >I




‘Query Report — Index Report

TABLE CORR_NAME .
S¥S4DM REFION
| INDEX | NDEX_ONLY| ONE FETCH | EQUAL UNIQUE | GB_OB_DISTINCT
| SYsaDMPxR@RENM | r | 5 | 3] | H
KEYCOL ORDER | COLUMN CARD|MULTI COL CARD PRED
R_REGIONKEY oG o 5 SYSADM_NATION.N_R;gfgggg‘;gz‘ég%rﬂ)%fmow_R_REGIONKEY
R_NAME | ascEnDm | 30 | 0 | SY5ADM RESION F_NAME='ASIA' (FF0.19999993507007104)

e This index supports index-only scan on the
| table ‘REGION’.

| SYSADM PXHENKHLEE
|

EEYCOL
RN A TIONEEY | £ SCENTITR |

OEDER | COLUMN_CARD|MULTI COL_CARD| FRED

o | e | SYSADM SUPFLIER.S NATIONKEY=SYSADM NATION N_NATIONKE}

MB_ A TIONKE

/ N_REGIONKEY LSCENDING RUESLEE il

— ) - . (FF D 1999999880?90?104)
)

TABLE CORR_NAME
5YS4DM CUSTOMER
INDEX INDEX ONLY| ONE FETCH | EQUAL UNIQUE GBE_OB DISTINCT
SYSADM PXC@CKNKMS N N N N
EEYCOL OEDER | COLUMN_CARD| MULTI_COL_CARD| PRED
C_CUSTKEY LSCENDING | 45000000 4500000 0 S 'CUSTOMES‘;'FCE%%;%; 655‘§§§£E&?RDER'O—CUSTKEY
e —— 250 10 SYSADM.CUSTOMER.C_?}%Téggl;gg‘;gg‘fg;gé\g;fﬁum.S_NATIONK]I
S¥SADM CUSTOMER.C_NATIONKEY=SYSADM NATION N_NATIONKE
(FF.0.03999999910593033)
C_MKTSEGMENT ASCENDING 50 45000000
INDEX INDEX ONLY| ONE FETCH | EQUAL UNIQUE GBE_OB DISTINCT
SYSADM UXC@NKCK N
KEYCOL COLUMN MULTI_COL_CARD PRED
— S ———




Understanding the Access Path with Visual Explain

{@' IBE DBZ Optimization Expert for z/0S

Project Tools Help
CHE B ARTHE GrED(8 O

5 Pro... \\_':' O || Configure Subsystems|view Queries|view workloads | view Monitors |l * Mew Projectl 3

A

BR g o il s o
E: Mode Descriptor
Query: QUERY

- @ query

i

APG Palette

Descriptor
Structure

EXONLYSCAN
L]

IRP}I(]_@OKSDRFSKEPDIE
179998372

A MONLYSCAN
23647
AL O@CKOKODSP
45000000

Type SELECT
CPU Cost (ms) 6181
CPU Cost (su) 16055
Cost Category A
Reason

imestarmp 2007-02-15 19:32:36.18

RI¢ FILE
3]

Detailed
Descriptor

Attribute explanation;

FETCH
1.56

MIXSCAI'\D ECUSTOMER

Attributes

180000 4500000

Save as .. l[ Print ... l

iz Bookmarks and History
= Graph/'fEI Plan Table‘
[ ] [#]|| Project  |Query | Query Annctation | Report | Access Plan Graph 52 |

Armotate Guery @J




Implementing Emergency Solution with Visual Plan Hint
Lmﬂ’ﬁiﬁi‘tgiﬁ"!fﬁéff"‘f’d’i:“"‘i%ﬁ‘ @

Project Tools Help
U EH gL EE BEEE B O

% Pro.. . O Configure Subsystems|view Queries|view Workload5|view Monitors |(L:§ * New Projectl 51 =0

s

@ uary bleck 1

=) Welcome
- @ config| L2 T T T P
Bl Wiew M fad

| .@ Show Local Fredicates @ Show Join Fredicates Delete Selected

Hod

E X

@ Wigw _}‘\'“ Clear A1l
j (3 wiewr Wy 3
== Mew Proje | R |
-} Project —
- [0 Query CUSTOMER
L -

= [on] (o]

£ Access
) query ¢
Repart
[=] visual |

l.mm-l |umErrF__Il|

e

SUPPLIER

| JOIN | | ORDER l

LINEITEM

| JOIN | l REGION |

PCUE‘I'OIER I | H.M'ICINl

REGION

Default Join
Sequence

e gl (]

l'E ] | m Project |Quer\,r |Query Annotation Feport Access Plan Graph [Visual Plan Hint &2 ]

Armotate Guery @J




Implementing Emergency Solution with Visual Plan Hint

[W- DB2 Optimization Exzpert for z/0S
Project Tools Help

W [ b B & g E
% Pro.. T O

s

beEE 8 @

Configure Subsystems|view Queries|view Workload5|view Monitors ﬁz_ﬂ'* NEW-PFDjiEl:fi-"'E.'X' By

Query Blocks:

==+ Welcome e
il gg Create Join Hode E—‘;' Defanlt Join Sequence ® Delete Selected

2 Hodes
Hint Custemization Rule X

| .@ Show Local Fredicates @ Show Join Fredicates

|
|
ACCESSTYPE |
|

Customize the
access path

[HuLL

[

j [ wiew v
5 New Praje CREATOR [sysapm |
& Project THAME |cusToMER |
-[0] Query —
ALoBos CORRELATION_MAME ~ [nuLL | a
8 query 4 ACCESETYPE [mpEX | @ [wow [+l
i : |pB2OE NULL
B visual ACCESSCREATOR , | & | [+]
ACCESSMAME ILII:I.ISTI:IMER_\.‘IR'|'_II2lJ'C_1‘l'.i’1lil:l82t|
/—é PREFETCH | | OMER_VIRT_IDX_117160824
NATION PEXC@CKHNEMS
PAGE_RANGE | | sl
METHOD [HuLL | -
SORTH_JOIM [ &, |HULL
SORTC_JOIN [ @, |nuLL
PARALLELISM_MODE ~ |HuLL @, |nuL
ACCESS_DEGREE [HuLL 2, |muLL
| REGION JOIN_DEGREE I @ [nuLL
&
&

EIEIL L E]

using hint

|Quer\,r |Query Annotation Report Access Plan Graph

|visual Plan Hint 22 |

Armotate Guery




Automatic Collection of Relevant Information for PMR Analysis

@ IBE DB2 Optimization Ezpert for =z/05 | | 32 Lz:]

Generate Options

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

Options

Convert to version: |No COnYersion b’]

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

PR ar ETR Mumber (xxxes,yyy, 2220 | loa | 1% | z\.fersiun:

| C:/Program Files/IBM/OE _- [ Browse...

Geherate Report | | Send Report to 181

[ 1nclude analysis results

#t, analyze the guery, or use additional

FTP Server Settings
Server name; |tﬁm5&y§ﬁﬁw
|

| Port: 21

al EXPLAIM information

User: _'_anunymous | Password: ********************
Directory: |,-’t0|bm,-’|m |
LIER, MATION, REGION
SUPPEEY
S Add... DRﬂTI'EEEiODr\.f]l‘«KI'EE\E'lg'EJ%D 1-017)

Remoye AME ASC) FREEPAGE 0 PCTFREE 10

leaf=2000.0, clusterratiof=1.0 -

Send Service

Information

Newt = Finish ][ Cancel ]

Armotate Guery @J
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Capturing Application Workloads




Scenario: Version to version migration failure

150+
Improved
Queries
That Were
~100 Not
R V5 Regressed
s2 | Customer V6
8 g_ Using Trick Optimizer
w o To Force Change Tuned V6
:;°|= - Optimizer Causes Performs
Choice Trick Much Better
T —————| [ToStop ThanV5 —
V5 Baseline Working
25 Customer IBM Expert
= 9 Satisfied Tuning
So With Aided By
o % T Performance Stats Advisor 3
S o
& 5 Person
Regressions in Vé’?fz':ftgf
~100 Daily, Weekly, Monthly, Tune All
Quarterly Workloads Workload
s




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




Capturing Workload Queries

@ IBN DB2 Optimization Ezpert for /035

Froject Tocls Hel

EWE G & s RE EE W@
: ==

%5 Project Mavigator o = O | configure Subsystems!\.-fiew Queries | [ Wigw Worklnads"'\___\.nfiew Monitors |

=

= = Welcome

-8 Configure Subsysten
Bl View Monitors s
@, Wiew QLUeries

S view Workloads

Workload
Provide following information to create a new workload project:

= Y
Subsystem: |CSRECDE|3 <partially enabled= t] ’Qanigure...]
Se ) B e workload, To create a workload, cli
Wt Froject name: |CSRECD&3_WurkluadWitthpicalStats |
f

(& Create a new workload
| Tirme Descriptian

(3 Attach to an existing workload

Workload name:

Workload
Project

Wizard

[ Finish ]’ Cancel

[£] i | [2] (%, I

Get Workload Lis




Capturing Workload Queries — General Info.

@ 1ox 052 00t 45 Yorklaad ¥izard X] BE=
Froject Tocls Hal
T Workload
P E R ] e . W ;
—~ —  WProvide the following information to create a woarkload. = S
T Project Maviga s N, T O
Steps

3 @ o kload 'warkloadwithTypical

: Workload name: | WorkloadWithTypicalStats
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Capturing Workload Queries — Query Source
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Source
Specify a source for the statements in this workload, Either select an existing source,
or create a new one.
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Welcome
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Capturing Workload Queries — Selection Criteria
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Source Filter

IUse the Operator and Yalue columns to define filkering criteria. Only those statements that
satisfy the criteria are in included in this waorkload.

- Steps
=+ \Welcome
-8 C.Dnﬁgu 1. Workload
= V!EW Mg 2 Source Column Mame Operatar \alue Comment 3
B view oy S PRIMALITH = CADMFOOT T The primary authorization 1D that did the'in Projet. |
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Ctlon crlterla BIND_DYMREL = The valug of the DYMAMICRULES BIND optio
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STAT _EXEC = The number of times this statement has be e
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STAT_WRIT = The number of buffer write operations that
STAT_EROW = The number of rows that are examined for t L and
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STAT _IMD® = The number of index scans that are perform the proper
STAT_RSCH = The number of tablespace scans that are pe
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:
AMG STAT GPAG = The average number of getpage operations ad, including
AVG_STAT SYMR = The average number of synchronous buffer a tfﬂat
AVG_STAT _WRIT = The average number of buffer write operati ronsolidated,
AVG_STAT ER.. = The average number of rows that are exam Igtion was
AVG_STAT_PR.. = The average number of rows that are proce
AMG_STAT_SORT = The average number of sorts,
AMG_STAT IMDx = The average number of index scans,
AVG_STAT RSCHW = The average number of tablespace scans. el
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Capturing Workload Queries — When & How
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Capture Type

Specify any related options, To customize the capture profile, select the Customize profile to =|I_'L:
choose from more ophions.,

Steps Capture profile Description
1. Warkload one Time
2, Saurce Time Period
3. Filter Periodic Sampling

B 4. Capture Customize

o] workloz

Profile Details

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

Einish ] [ Cancel




Capturing Workload Queries — Capturing
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%5 Project Navigato;'\_ = O |/ configure Subsvstems!\.ﬁiew Queriesiview Workloads [BUSY]lVieW Moritors Ib_ﬂ- CSRECOAZ WorkloadwithTypic... BN T O

=

Workload Project

== Sy eloome |
- B Configure Subsysten
& view Monitars
EE, Wiew Queries

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

[ Rename Project... ]

[ view Worklnads Froject: CERECOS3_WorkloadwithTypicalStats
E'"E CSRECO63_Warkloadwi Subsystem: CSRECOG3Z <partially enabled:
“o|d Workload

L:] [ Caonfigure... ]

efine Workload...

i} Define Workload.,, Elapsed time: 15.2 seconds

i

Define capture task for the waorkload

Capturing

[Run in Background] [ Cancel

] [ Details ==

voke owner, update, and
ccess to the workload, You can

orization IDs in the workload
ter only if you have the proper

Run Advisors

s Get recommendations for workloads that
[ could improve workload performance,
o Schedule workload analysis for a later time,

Schedule Tasks

authornty,

History

Wiew the history of this workload, including
when it was created, each time that
statements were captured or consolidated,
and each time EXPLAIN information was
gathered.

= Schedule when to capture statements,
L (245 conhsolidate statements, and gather EXPLAIN
= infarmation.
] Jil J [2]!| warkload & |
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Capturing Workload Queries — Completion
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%5 Project Navigato;'\__ = O | configure Subsvstemslview Querieslview Workloadslview Manitors |'L:§'CS'F{'EC'Uﬁ?-_WarkloadWithf-y;jiu:a-IStats bxi - =g

=

Waorkload Project

== Wyeloome |
- B Configure Subsysten
& view Monitars
@, Wiew Queries

[ view Workloads Froject: CSRECOS3_WorkloadwithTypicalStats

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

[ Rename Project... ]

o 2 CORECO63._Warkloadwi Shibay e

|CSRECDEB <partially enabled:

M [ Caonfigure,.. ]

“o ] workload

1]

workload Mame: |§Waﬁ§loﬁ”§i?\i§:&iéh?‘w; sicalStats

AL

+ | CAPTURED

\Workload Stateflfents

E ture workload statements,

recormmendations from the
advisors, and use tools to tune an
individual query,

Queries captured!

Run advisors

Get recommendations for workloads that
could improve workload performance,
Schedule workload analysis for a later time.

%l'

- Schedule Tasks

- Schedule when to capture statements,
\_@ consolidate statements, and gather ExXPLAIN
information.

| [ Change...

Uszers

Grant or revoke owner, update, and
read-only access to the workload, You can
create authorization 10s in the workload
cantrol center only if you have the proper
authaority,

History
RN
= Wiew the history of this workload, including
— when it was created, each time that
statements were captured or consolidated,
and each time EXPLAIN information was
gathered.

| 1 | [2]| workload 2 |
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Capturing Workload Queries — Browsing
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Project Tools Help
SHE 68 T
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& Project Navigato;'\___ = O

=

Workload Statements

Configure Subsvstems!\.ﬁiew Queriesiview Workloads!\.ﬁiew Manitors |1a§ o CSFiiECDEE_WurkID-adWithTypi'i:alStats xS

<= W eloome |
- Canfigure Subsysten|
& view Monitars
@5 Wiew Queries

el Capture -

B woarkload Toals -

¥ Remove -

& Query Tools -

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

) Schedule -

& Rafrash

- [ view Waorkloads
== CSRECOA3 Waorkloadwi

_'Source_D_|

All of the rows are displayed. The number of rows is 10,
“o ] workload all

“.[d] statements
urce

Accumulated El...

Ayarage Elapse...

Accumulated C...

Average CPU T,

Statement Text

CHE
CHE
CHE
CHE
CHE
CHE
CHE
CHE
CHE
CHE

Captured Statements

(%]

0.001967156
0.005028826
0.0029134686
0.0029387153
0.0047716247
0.0034057186
0.0020138593
0.004906592
0.0027890936
0.004266531

0.001967156
0.005028826
0.0029194636
0.0029387153
0.0047716247
0.0034057186
0.0020138593
0.004906592
0.0027390936
0.004266531

0.0019474978
0.004934781

0.0028823551
0.0018932667
0.004721173

0.0033768355
0.0019925022
00046221213
0.0025451551
0.0040141614

0.00194749738
0.004934781

0.0028823551
0.0018932667
0.004721173

0.0033768335
0.0019925022
0.0046221213
0.0025451551
0.0040141614

SELECT € NAME,C ADDRESS N
SELECT O_ORDERKEY,0_CUSTKE
SELECT 5_SUPPKEY,S_MAME, SU
SELECT C_MNAME,C_ADDRESS M
SELECT O_ORDERKEY,D CUSTKE
SELECT 5_SUPPKEY,S_MAME, SU
SELECT C_MAME,C_ADDRESS,M_
SELECT O_ORDERKEY,0_CUSTKE
SELECT 5_SUPPKEY,S_MAME, SU
INSERT INTC REGIOM (SELECT N,

(&1 M [2]|| workload | Statements 52 |
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Capture Workload Queries with Monitor
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Project Tools Help

= welcome 52

DB2 Optimization Expert for /05

WELCOME

tune a problem query or an entire guery workload.

Configure DB2 Subsystems

Connect to DE2Z subsystems, enable O, and grart EXPLAIN
authorizations.

Wiews Query Activity

Wiewy and sort dynamic and static gueries to find potential
proklems.

Tune a Single Query

Use OF advisors and advanced tools to analyze and improw
the perfarmance of a guery.

o)

Welcomel To get started with the DBE2 Optimization Expert (OE), you must first configure a connection to a DB2 for z/03 subsystemn. Then you can create a new project to

YWiew Workloads

Yiewy the status of workloads, open existing wworklosds, and
7 archive the wworkloads on a subsystem.

Tune a Y¥Workload

Use CE advizors and advanced tools to capture and analyze
and improve the performance of guery workloads.

YWiew Monitor Profiles

Yiewy the status of all monitor profiles on a subsystem, creste
nesw monitar profiles, and open existing maontor profiles.

Define Workload. ..




Capture Workload Queries with Monitor
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%5 Project Mavigator . © = Configure Subsvstemslview Querieslview Workloads[E iew Manitors - =g

=
Subsystem Context

= (= Welcome |
% Configure Subsysten| Select the subsystem for which you want to view existing monitor profiles or define new monitor profiles.
& Wiew Manitors
@, Wiew Queries
w3 wiew Wwarkloads

~ Monitor Profiles List

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

B3 Manitar Profile - B Monitoring » 2 Open [ Schedule * < Refresh Subsystem monitoring is: |OFF

ﬁ!ew. ..

summary Status Owner Description

Creating a new monitor

- Selected Monitor Profile

(%1 il | Il] E_I I DJ
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Capture Workload Queries with Monitor

@ 1% 052 or{RSEanitar Wizard

Project Todls H R
Monitor Name

e wy | : . : : : ;
—— ~ —  WPravide a name faor the monitar profile, and specify the type of monitor profile. | J :
%5 Project Mavig =8

Steps Subsystem: | CSRECOS3 <part

= (= Weloome

@ C.Dnﬁ = 1. Monitor Mame Monitor name; i_NDrmaI'MDnitur

e V!EW 2. Source : can
[ vigw 2. Filtar OWner; | SYSADM

- view 4, Start Monit

Select which type of monitor to create,
(& Mormal - Monitor all SQL statements that run within a monitor source e profils is ¢
hitor profiles w

() Exception - Monitor SQL statement pushes that meet specific exception conditions
itoring is: (OFF

Description:

Monitor wizard for

capturing
application workload

Cancel

- Selected Monitor Profile

(%1 il J m [i] I

e
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Capture Workload Queries with Monitor
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Project Todl
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Monitor Source

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

= (= Weloome

B view

EE, Wiewy

CO view

% Canfig '

Steps

1. Monitor Name
= 2. Source

3. Filter

4, Start Monitar

(&) Dynamic statements

Authorization 1D

IP address:

|aDMFOO0L

|9,181.133.73

) Embedded statements

Plan name: |

Collection 10; |

Package name: |

Source List

Scope of the monitor:
Auth. ID: ADMF001
IP: 9.181.133.73

Adtharizati.,, | IP Address

Plan Name

Collection ID

Package N...

(%1 i

Mext =

i=h Cancel

L
=

+ Selected Monitor Prufile

EY [y
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Capture Workload Queries with Monitor

© 15x 052 or {ReRTTOWisard & )t

Froject Todls

e Settings ,
Dy | : : : : . : . :

— — || Define a filter to specify when the monitor profile pushes out information about 3 statement execution and L j (==
%5 Project Mavwig| which information is recorded at each statement push. r -

= (= Weloome i Monitor type: Description:

8 Config 1. Monitar Name ‘Mormal execution | Monitor a normal query exception. .

B view 2. Source |v| Con

B view g 5 e

- view 4, Start Monitor '
General Settings o
: ; la new profile is «
Push out EXPLAIN information onitor profiles w
Granularity:
nitaring is: |OFF

*! Push out number of executions and accumnulated CPU time
{recommended for minimal effects to performance)
) Push out complete runtime information

Limnit for statement pushes that leave the cache: [_5_!;!_9_@__

Capturing runtime and

explain information for
up to 5000 statements

[ < Back “ Mext> | Firish

Selected Monitor Profile

(%1 il | m [i] I m
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Capture Workload Queries with Monitor
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Configure Subsystems  Wiew Querieslview wWiorklo

B workload Toals -

for capture, consi

) Schedule -

Statements captured

¥ Bemove oY

Auth. ID: ADMF001
IP: 9.181.133.73

& Rafrash

Query Toals -

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

Average Elaps... |

Accumnulated C...

Average CPU T,

Statement Text

1.1260938E-4
0.0024283142
0.003626742
0.0014730233
0.0023963829
0.0018539726
0.00Z64296591
0.0010548047

1.11054695E-4
0.0021274262
0.00503353685
0.0028902674
0.004579288
0.0034317768
0.004523123
0.0020315007

1.11054695E-4
0.0010637131
0.0025167842
0.0014451337
0.002289644
0.0017158884
0.0024113616
0.0010159503

SELECT 1 FROM SYSIBM.SYEDUMMYL
SELECT C_NAME,C_ADDRESS,M_NAK
SELECT O_ORDERKEY,0_CUSTKEY,O
SELECT 5_SURPKEY,S._MAME, SUMIL,
SELECT O_ORDERKEY,D_CUSTKEY,O
SELECT 5_SUPPKEY,S_MNAME, SUMIL,
SELECT O_ORDERKEY,D_CUSTKEY,O
SELECT 5_SURPKEY,S_NAME, SUMIL,

%5 Project Mavigator . O
=
~ Workload Statements
== Wyeloome | . .
. .1 Configure Subsysten|| Immediately capture statements or multipl
Bl view Manitors gueries from the workload, or schedule ta
[0 view Queries &, Capture
- [ view Waorkloads
=22 CSRECO63._Mormal Mon
LJ Workload all Maonitar |
we ] SEat T
Srements Accumulated Ela...
R 1.12609358E-4
R 0.0048566284
R 0.007253484
R 0.0029460466
R 0.0047927657
R 0.003707945
R 0.00532859383
R 0.0021096093
iﬂ | I
2 i | [2]| workload |statemsnts 52 |
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Performing Health Check for
Application Workloads with
Design Advisors




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




Tune Query Workload
@' IBE DB2 Optimization Ezpert for z/0S
Froject Tools Help
: I E H | b BBt iy
]

=
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Configure Subsystems|view Queries|view workloads | Wiew Monitars [1= WOECO3 DemaoWworkload 53

%5 Project Navigator:\_%

Workload Project

==+ Welcome
7 B configure Subsystems
Bl Wiew Monitars
@, Wiew Queries l

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

wWaorkload Statements

o Immediately capture workload st
—_— get tuning recommendations fro
warkload advisors, and use tool
individual query,

Run advisors

Hun A1l pdwiszors
Get recommen

could improve
Schedule worl

%l'

Fun Workload Statistics Adwisor
Fun Worklead Index Adwisor
Run Worklead Huery Advisor

Show Adwizer Options

Schedule Task

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

Pk {1 view workloads Project: VOECO3_Demoworkload Renarme Project... ]
1t L New Projectl Subsystem: |V9EC03 <partially enabled: M ’ Laonfigure. .. ]
= 1= WOECO3_ DemoWworkload
- [ waorkload Workload Mame: |DemDWOrkluad li]
: Statements Waorklaad Owner: |gysapm |
Summary Status: [Exp MG |
Description: [ IS
‘ [ Change...

Users

control center only if you have the proper
authaority.

Histary

Wiew the history of this workload, including
when it was created, each time that
statements were captured or consolidated,
and each time EXPLAIN information was
gathered,

waorkload 7 | Statements

[#] il

¢ Retriewing PLAN_TAELE Records




Tune Query Workload — Statistics Advisor

IBN DBE2 Optimization Ezpert for =z/03

Project Tools Help

Recommendation Summa

===

ry

EWHEH by aaHERE EER@
T Project Navigatof"\___ = O ||caonfigure Subsystems|view Queries Piew Wurklnads|view Manitors [Iﬂe * YOECO3_Demo'Workload &2 = 0|
ST -
Recommendations I
= \Welcome

&

: B Configure Subsystems

El Wiew Manitors

Description

Gather or Recallect all relevant statistics for,., |

: 10 Mew Projectl

:_ @) g e Mumber Friority Recommendation
I Visw Worklosds il High Run complete RUNSTATS.
z Lo Run partial RUMSTATS

Repair the statistics problems within this w...

1= WOECO32_DemoWorkload

RUNS

d Workload hgl:ummendatiuns: MNo.1: Run complete RUNSTATS

AN

RUNSTATS Control Statements

RUNSTATS TABLESPACE DB4PART TSPART

TABLE(SYSADM PART) SAMPLE 5

COLUMN
(P_MFGR,P_SIZE,P_RETAILPRICE,P_TYPE,P_PAR
TKEY,

P_MNAME)

COLGROUP{P_MAME) HISTOGRARM
NUMOUANTILES 20

COLGROUP(P_TYPE) HISTOGRAM
NUMOQUANTILES 20

COLGROUP(P_MFGR) FREQVAL COUNT 10

SORTDEWT SYSDA

INDEX(SYSADM.UXP@SZPTRKMF KEYCARD
FRECWAL MUMCOLS 1 COUNT 10,

|

I Workload

|Statements | Advisors

Description Actions

Gather or Recollect all relevant
statistics for the entire workload.
Periodical statistics collection brings all
relevant statistics up to date and
consistent, and avoids the workload
performance degradation due to
obsolete statistics,

Details...

Eun...

Copy

Save

| Statistics Advisar 52 |

: Get Statistics Recommendation




Tune Query Workload — Index Advisor

@) IBE DBZ Optimization Exzpert for z/05 = |l2|Ed

e 1o

be B B nyg” &3 B | @ @
T Project Navigatof"\___ = O || configure Subsystems|view Queriesiview warkloads  Wiew Monitors [Igfﬁ * WOECO3_Demaoh _ =0
= : - (]
Workload Index Advisor Recommendations

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

o[ view waorkloads
120 Mew Projectl
== WOECD3_DemoWorkload S
- [ warkload Estimated performance improvement: | 36.39 | %
- B advisors
4§ Index aAdvisar
<[] statements

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

Index Recommendation

Disk space required(DASD space): 44626.41 ME

Recommendation |

| Feature Details Action | Object... | Columns
Index Create LINEITE... L_DISCOUNT
Index Create LIMNEITE... L_DISCOUN

Estimated Di#| [ Show DOL.., ]
L... 1796.082031 =

TS

1w Related S0L.,

—- —— e —— e

@iu.n Selected DDL Statements

What-If Analysis...

] save &ction T [ Bl ]
5 e 3 s [l Select Al ]

| CREATE IMDEX "DBZOE"."SUPPLIER_WIRT_IDW_1171449271453" QN -

| "SYSADM" "SUPPLIER" { "S_SUPPKEY" ASC, "S_MNATIONKEY" ASC, E| l Decelact Al ]

= | "E_MNAME" ASC) NOT PADDED FREEPAGE 0 PCTFREE 10;

THl | CREATE INDEX "DB20OE"."SUPPLIER_WVIRT_IDX_1171448270672" ON
tolfl | 'SYSADM"."SUPPLIER" [ "S_ACCTRAL" ASC) NOT PADDED FREEPAGE O
|PCTFREE 10;

analysis to change settings and

| CREATE IMDEX "DB20OE"."SUPPLIER_VIRT_IDX_1171448270675" ON
| "SYSADM"."SUPPLIER" { "S_SUPPKEY" ASC, "S_ACCTBAL" ASC) NOT
|P&DDED FREEPAGE O PCTFREE 10;

| CREATE IMDEYX "DB2OE"."REGION_VIRT_IDX_1171448180065" ON
|"5YSADM" "REGION" { "R_REGIOMNKEY" A5C) NOT PADDED FREEPAGE D

|PCTFREE 10; el

o [ Run H Cancel ]

[£] T [2])| wear

© Get Index Recommendation ((:'




Tune Query Workload — Query Advisor

@' IBE DB2 Optimization Ezpert for z/0§ H o E
Project Tools Help

EWHEH by aaHERE EER@

= 0] 'JCanigure Subsystems|view Querieslview wWorkloads | Wiew Monitars [Iﬂe * YOECO3_Demo'Workload 7 - )
-

& Project Navigator

Workload Query Advisor Recommendations Summary

== \Welcome
% Configure Subsystems T?etfollov\;ing is a summary of the queries analyzed in the warkload, Use this criteria to filter the view for specific
Bl view Monitors SEEREEE
@, Wiew Queries Statements Sorted by Nurnber
- [ view Wworkloads Statements Analyzed Successfully o4
120 Mew Projectl Statements with Warrjings . 34
== WOECOS DemoWorkload Mumber of High Severity Warnings 0
-8 Wurk_luad Murnber of Medium Severity Warnings 4
L Al Murnber of Low Severity Warnings 50
i MISEES: ., | Statements with High Severity Warnings o]
(B, Query Advisor Summar Statements with Mediumn Severity Warnings 4
- [H] Statements Staternents with Low Severity Warnings 31

wing criteria;

Wiew statements that meet the

: [¥] High severity

Medium severity

Low severity

Show statements that do not contain warnings

[Bestore Defaults] [ Save as Defaults

workload | Statements | Advisors Query Advisor Summary ‘v‘)_l

Miew Statements

/ © Get Index Recommendation ((:'




Tune Query Workload — Query Advisor

[MEX]

@ IBE DB2 Optimization Exzpert for z/0S

Recomrﬁeﬁdéﬁons
List for one

query
L Wiew QUeries

- [A view warkloads
120 Mew Projectl
== WIECD2_ DemoWorklnad
- warkload
- B advisors
[0y Query Advisor
: [0y, Query Advisor Summar
- [d] statements

Recommendation

Description

kel © | @

"Configure\bsvstemﬂview Querieslview Wurklnads|view Monitors [Iﬂe * YOECO3_DemoWworkload 1 = 0|

ource from which it came.

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

] Severity Confidence

Line Mumber Descripkion

i1 Low Lowy

“Eonsider replatng the astarsk (%3 ar

—

SQL Text

Selected Recolymendation:

'SELECT * FROM LINEITEM WHERE L_COMMENT='BHNQ2ySxz1BBCOGN4 for fetch only

5

Recommendation

Explanation

Description

Consider replacing the asterisk (*) ar the long
columnn list of table S¥SADM LIMEITEM in the SELECT
list with the names of only the regquired columns in
table SYSADM.LINEITEM, Check the explanation far
this warning for more details about possible impact
and examples.,

Explanation

Izing asterisks in the select list of an SQL statement |4
is generally considered a bad practice and should be | |
avoided. Extraneous columns cause DB2 to return
Lnnecessarily long rows, thereby increasing CPU cost
and overhiead 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 columns

also increase the sort data length, and might [

workload | Statements | Advisors

| Query Advisar Summar | Query advisor 2 | )

- 'mation ((:'
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Monitoring Workload Exceptions




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




Capture Workload Exceptions with Monitor

@ 15E DB2 Op w Im'l L_:]
Project Todls H Monitor N 1
& T e onitor Name
P E R | : ; . : ; :
|| Pravide a name for the monitar profile, and specify the type of monitor profile. L J :
5. Project Mavig r - =i
Steps : o =nartially enal
= = welcomal|| Subsystem: : cpartially enal
% Sunflg # 1. Monitor Name Monitor name: | CPU Time Exception Monitor |
iy
i ; 2. Source : [ C
0 view = Filker Owrer: |5YSADM | | elc
Sl view .
@ 4, Start Monitor
Select which type of monitor to create,
) Mormal - Monitor all SQL statements that run within a monitor source %r?ifu\t S:glfiillgc
(%) Exception - Monitor SQL statement pushes that meet specific exception conditions i
Descriptian: IREIR i rC
Wizard for creating exception
itors
IP Addres
9.181.133
Murmber of push out for all statements when the statement leaves the cache: _SD_D_D
T e || R e e S i SE ! ! o Iﬂ
(%1 T | m li_l 1l | |l]

5
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Capture Workload Exceptions with Monitor

@ 15E DB2 Op

Project Todls H

e w E| b

|25 Project Mavig

Monitor Source

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

Steps (¥) Dynamic statements

= (= Weloome

% Sunfl 1. Monitar Name Autharization ID: |ADMFDDl |

~Bvewd oo oo T

B viewq ” g E_Iut“me IP address: 19.181.133.73 | I
: . FlCEr

CO view

4, Start Monitar

) Embedded statements ‘

i new profile

Flan name: | | hnitor profiles

Collection 10; | |

itoring is: E

Package name: | |

Source List

Authorizati...
ADMFOO1

IP Address Han Name Collection ID

Addr Fackage N...
9,181.133.73

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

[ = Back ][

Murmber of push out for all statements when the statement leaves the cache:

Rliimmle e o8 s imle m e fmie mmmle e e e e e miam i bl b A i ke i |

(%1 I IRED l(] """

9 =
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Capture Workload Exceptions with Monitor

@ IBN DBEZ Op @iﬂnlt r Wizard ﬁ 'T.‘.-f_
Froject Tool Hy
Settings
& Define a filter to specify when the monitor profile pushes out information about a statement execution and L D
":‘c_ Project Navig| which information is recorded at each statement push. r - = EI]
& @ Welcome Steps onitor type: Description:
- -
% configl |1, wonitor niame CPU time @xception Raise the exception whenever CPU
B view 5 Source [ ] Relative CPU time exce
[0 vigw e H F H
@ viewy| | > SFter time for a single execution
4, Start Monitor
Y| exceeds 0.002 second
Manitor Settings
Specify the type of normal moni
the selected exception monitor
ZPU time threshold: ;D.DDE| | secands
Relative CPU time threshaold: | | 9%
General Settings 7
Push out EXPLAIM information
Granularity:
() Push out number of executions and accumulated CPU time
(recommended for minimal effects to performance)
() Push out complete rurtime information
i - ) . 1P Addres
Limit for individual statement push when exception threshold is met: | 1 91681 133
Limit for all statement pushes when exception threshold is met: | 200 |
Mumber of push out for all statements when the statement leaves the cache: SDDD | M
- - T R T R R ! ! : l:J
(<] it | [z €l i ]
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Capture Workload Exceptions with Monitor

@ 181 082 on{ G Ranstar Wizard &3 = IEES
Project Todls H Start Monit
e T e art Monitor ,
P E R | : : ; B g :
|| Start or schedule the monitor profile, and specify monitoring details. | J :
5. Project Mavig r - =i
e Steps Start monitar profile: Description:
= = Welcome|| e 7 y -
B Config ; ‘Start Mow. "| ' The monitor profile starts immediately when you
Bl view 1. Monitor Name Schedule finish the monitor wizard.
2. Source Do Mot Start el

[0 view 3. Filter Dizable

- [ view ® 4, Start Monitor

Profile Details
la new profile

| minutes onitor profiles

Interval for consolidating statement pushes: IjSEI

nitaring is: E

Post new exceptions, if there

is any, every 30 minutes

IP Addres
0.181.133
Mest = Finizh ] [ Cancel ] |
Mumber of push aut for all statements when the statement leaves the cache: _SDDD N
S e P R T TN S R ! ! e I:I
] I | 2|l | (2]
© Define Worlload. .. = | < |




Capture Workload Exceptions with Monitor

Project Tools Help

EwRE b &Gkl B e E e @

2

%5 Project Nawgato?\_ =i Configure Subsvstemsl\ﬂew Querlesl\ﬂew Workloads,Vlew Monitors |I.;§ CSRECUSB CPU Time Exception Monitar & B =g
=
wWorkload Statements
= 1= Welcome | - - - ]
.1 Configure Subsysten|| Immediately capture statements or multiple sources to this workload, launch workload advisars, use tools to tune selected
B view Manitors gueries from the workload, or schedule tasks for capture, consolidation, and analysis.
[0} view Queries &, Capture B workload Tools =~ | B9 Schedule = | ¥ Remove d& Query Tools + < Refresh
o[ wiew Wwarkloads
22 CSRECOAI. CPU Time i &Il of the rows are displayed. The number of rows is 4,
0 workload Al Manitor |
- |l Stat t
SLemernts Eame Source Accumulated Ela.. | Average Elap... | Accumulat.. | Average CP..| Statement Text
E MONITOR 4.2859367E-5 4.2859367E-3 4.2703123,.. 4.2703123E... SELECT 1 FROM SYSIB
10 MONITOR 0.0095633453 9.633453E-4 0.0089606... B.960639E-4  SELECT * FROM SC0QAI
42 MOMITOR 0.0075379997 1.7947618E-4 0.0072187... 1.7187552E... IMSERT INTO DSMHACC,
116 MOMNITOR 0.024593571 2.1201355E-4 0.0193262... 1.6660S66E... IMSERT INTO DSHACC,

Exceptions captured
Auth ID: ADMF001

IP: 9.181.133.73

(<] 1}

(&1 il | [2]| | workload | statements 2 |
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Tuning Problem Queries

l@ IBN DB2 Optimization Expert for z/035 - 3'(’
Project Tools Help
SRR & ek B e E | @
%5 Project Navigator\__ = O || Configure Subsystems [@J Wew.Querié;\ Wigw Wnrklnadslview Monitors | CSRECOE3_CPLU Time Exception Monit0r| = O
=
& Subsystem Context
== Welcome | - - -
. .1 Configure Subsysten|| Select the subsystem from which you want to view gueries.
& view Monitars ; :
i 3 -
[ view Queries Subsystem: |CSRECO62 «<partially enabled:> |J [ Configure
- [ view Waorkloads Queries List
== CSRECO63_CPU Time E»
“ ] workload Select the query source, Then specify how you want to view the queries by selecting a view, To create a custom view Click Wi
“.[d] statements Mew.
Query source; Monitar [1]
Monitor profile: :CPU Time Exception Monitor M' « Refresh
B advisars - £ Tools -
Bun #11 Adwi :
8 R & R '1 number of rows is 4,
£ Run Statistics Adviser _ LAST_UPDATE_TS LAST_EXPLAIN_TS CACHED TS
@g Run Query hdvisor MaCCJSRE... 2007-02-14 00:54:19.., 2007-02-14 00:54:1... 2007-02-14 00:54:19.74
57 Bun Access Path Advisor MACC.ISRE.. 2007-02-14 01:01:56... =2007-02-14 01:01:5... 2007-02-14 01:01:58.66
3 Bun Tnder Advisor SYSIBM.SY,., 2007-02-14 01:26:20,,, 2007-02-14 01:26:2,., Z2007-02-14 01:26:20.65
S e LR SCoAdooo,, 2007-02-1401:26:22,,, Z007-02-14 01:26:2.., 2007-02-14 01:26:22.41
Show Adwisor Options
Running design advisors or
l“l 111}
| I | (2] (%] I (]
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User Feedback Opportunity (UFO) Sessions

= Data Server Administration Console (DB2 for z/OS, DB2 for LUW, Informix)
Provide input on a web-based administration console for the IBM data servers
(DB2 for z/OS; DB2 Linux, Unix, Windows; and Informix IDS). We are exploring
designs for a health, availability, and troubleshooting user interface.

= DB2 for z/OS Query Optimization
Come and try the latest, generally available IBM Optimization Service Center for
DB2 for z/OS (OSC)! This session will focus on the overall user experience of
OSC, from Getting Started materials to identifying and analyzing problem
queries, reviewing and implementing solution recommendations, and
automating tuning across workloads.

= Getting the Documentation You Want When You Want It
Provide feedback on how you use documentation in your shop and how we can
make it easier for you to get the information you need when you need it.

= DB2 for z/OS Futures

In small group sessions, help direct the goals of future releases of DB2 for z/OS.
Help us understand your role and pain points in using and implementing DB2.

UFQO Sessions held in the Willow Glen Ill Room; stop by to sign up!

~ %',. % 22 3




North America

Session: C02
Application Performance Tuning in DB2 9 for z/OS
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