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Information Management — DB2

What is Optim Query Tuner?

= Integrated Data Management Solution that provides tools and advisors to

optimize query performance and physical database design
— (a.k.a DB2 Optimization expert )

= Reduces the complexity and manual effort required to perform query
tuning

= Decreases the reliance on specialized Query Optimization and SQL
tuning skills

= Provides a rich set of SQL tuning tools and design advisors that can be
used Cross-Data Lifespan

= Eclipse Based with integration and common shell sharing with:
— InfoSphere data Architect
— Optim Development Studio (with pureQuery)
— Optim Database Administrator

— and more...

= Support Both DB2 for z/OS V8 and V9 and DB2 for LUW
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Optim Integrated Data Management Products — Overview

InfoSphere Data Architec

Optim Development Studio**
~—__ Optim Query Tuner**

Optim Data Growth Solutions**

Optim Test Data
Management**

Policies
Models

Optim Query Workload Tuner
(DB2 z/OS)

Optim Data Privacy
Solutions**

Optim Database Administrator ( DB2LUW)
DB2 z/OS Utilities Suite DB2 Admin Tool/Object Compare (z)

DB2 Performance Expert and
Extended-nsight(DB2 | UW)

DB2 Audit Management Expert** ,
. Heterogeneous Offerings
Database Encryption Expert ** 7 and LUW
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IT Challenges Today

W Applications are desighed and implemented very quickly today

®m Insufficient skill and resources to perform an adequate review of SQL
performance and database physical design

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

® Tuning an entire workload requires
®  Analyzing each query for Access Path in the workload,
m the frequency of query execution,
m  The expected CPU/ET of an individual query

® Impact to business:

®  Significant efforts and resources required to perform the SQL performance
review

m  SQL Performance analysis may not be done, or done incompletely

W High cost of CPU and resources consumption
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Use IBM Optim Query Tuner/Workload Query Tuner Solutions

= ldentify o!uery/workload candidates
— DB2 Catalog,
— Dynamic statement Cache,
— Text, File, package, QMF and more ]
= Prevent problems before they impact the business
— Get early warning from Statistics advice, Access path advice,
Query advice, index advice of emergent problems
— Isolate problems quickly _ _
— |dentify and optimize high cost queries proactively from
workload Query Tuner tooling and advices
. ImBroves quality of service/application development
— Use expert advice for performance optimization
— Accelerate responses to performances issues
— Enable fixes in applications before run on production systems
= Reduce costs o
— Increase capacity of existing systems
— Free up DBA time for value creation activities
— Optimize SQL in development while costs and impact are low
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SQL Tuning for Single Query
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b

Overview

“ﬁ Workbench basics

Learn about basic Eclipse workbench concepts

Team support

Find out how to collaborate with other developers

1BM Optim Query Tuner product overview

1BM Optim Query Tuner cuts cost and improves performance
by advising developers on writing high quality queries
during development and provides a “acility for identifying
and tuning poorly performing queries that have been
deployed into production. You can use the query tuner client
to View formatted query text, view and compare access plan
araphs, and get statistics recommedations. Optim Query
Tuner for DB2 for Linux, UNIX, Windows and Optim Query
Tuner for DB2 for z/0S enable you to view queries with
stastiscs annotations anc get recommendations for indexes,
query writing, and access paths. Optim Query Workload
Tuner for DB2 for z/0S enables you Monitor query workloads
on DB2 9 for z/0S and capture and tune query workloads on
DB2 for z/0S

Introduction to IBM Optim Development Studio
1BM Optim Development Studio provides a rich set of

Java development

Get familiar with developing Java programs using Eclipse

-@)n Eclipse plug-in development

Learn how to axtend Eclipse oy building new plug-ins

v

First Steps

1BM Optim Query Tuner
Configuring data servers for query tuning

You must enable certain facilities on a data server before
you can tune the queries that it runs.

Analyzing query performance

You can use the query tuner client to analyze the
performance of queries.

Tuning queries

Get expert advice for improving the performance of queries.

Monitoring and tuning query workloads

Use the query tuner client to monitor and tune the
performance of query workloads.

1BM Optim Development Studio
Developing high-performance Java data access
applications with pureQuery

pureQuery is a high-performance Java data access
technology that is focused on simplifying the tasks of
developing and managing applications that access data.

v

Get Workoad Lst (sONERCARROOR

© Get Workioad List
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Capture SQL for Tuning

= Identify SQL with performance issues
= Capture SQL for Tuning

—~DB2 for z/OS

- Cache,

* Catalog,

* QMF, QMFHPO

- Text, File, Category

* PLAN Table/Statement Table/Function Table
* Workload/Monitor

—DB2 for Linux, Unix and Windows
* Text,
- File,
- Category
* Package
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Capture SQL for Tuning

& Dpata - 1BM Optim Query Tuner Client

File Edit Mavigate Search Project Data Run SWindow Help

M-ESiI@ia- il i H-J-0E-D
[7 Project Expl 52 . 5 Data Projecq == =0
&~
[= = Mew Projectl
b DBZ for Z)05 1[DEZ For 2/05 - STLECL
= 3 Cuery Group 1
E@ GQuery 1
£
Select SQL sources IR
and management Eleri i) =
= b |
f| It ers Capture SQL Statements =
~ Database Connection
& B2 for 2/05 1 DEZ For 205 [¥9 (New-Function Mode) ]
<1 | =W -
= — | ¥ Source
m Data Source Explorer 53 =[]
<)==‘=> E.,'ﬁ’ = E\H ﬁ = S0L Source Type: |Statement cache .v'| Enable Cacle Trace Disable Cache Tr: A
= Configuration Repositoties 1
[=+[= Database Connections Filter Name: |ACCUM_CPU_DESC _v_| =g Save (G Saveas &
ES DBZ for 2105 1 (DBZ far 2f05 ¥a (New
@[3 sTEct
* Query
[Zy Search 2 Save for Tuning B
All of the rows are displayed. The number of rows is 2.
STMT_ID | STAT_ExEC | STAT_CPU | STAT_ELAP STAT_GPAG | STMT_TEXT
2 1 ) ] 0.044559 0 DELETE FROM DSN_STATEME]
N - 0.001042 4 LFENT MEMBER
]| i ] =0 <] 1l ] =
D ¢ Define Workload. .. € [Q (S RORCAR O
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Tuning for Single Query - Input SQL Text

:&: Data - New Project1_Query Group 1_Query 1 - IBM Optim Query Tuner Client
File Edit Mavigate Search Project Data Run  Window Help

Hra oo

[ Project Expl 22 T Data Projecq =0
& .
i Optim Query Tuner

= B Mew Projectl
== DBZ for /05 1[DBZ For /05 - STLECL|| ™ Server Activation
& @ Query Group 1 1BM Optim Query Workload Tuner For DB2 for 2J05 is activated on the data server. All tuning functions are enabled. Learn Mare.

Y

* Query Text

Specify the query text Far query tuner,
SELECT 5_SUPPKEY, 5_NAME, SUM{L_DISCOUNT) A5 REVENUE FROM ORDER, . wsiousr ” Start tO TU ne
LIMEITEM, SUPPLIER. ‘WHERE L_ORDERKEY = O_ORDERKEY AMD L_EXTEMDEDPRICE
= Z00.0 AND O_ORDERDATE »= DATE('1993-10-01") AND O_ORDERDATE « DATE h Tuning dctiviti
{'1993-10-01") + 3 MONTH AND 5_MATIONKEY M {1,2,3,4,5) AND 5_SUPPKEY < =hoose Tunind ACVIlEs...
10000 AND O_ORDERKEY IM { SELECT LLL.L_ORDERKEY FROM LINEITEM LLL WHERE —
LLL.L_ORDERKEY = 20000000 AMD LLL.L_EXTEMDEDPRICE > 3000.0) GROUP BY =/ Generate Report
S_SUPPKEY, 5_MAME HAVING SUM(L_DISCOUNT) 3 (SELECT MIN(L_DISCOUNT )
FROM lineitem, order WHERE |_orderkey = a_custkey AND o_orderdate = '1995-01- [@ Cuery Environment Capbure
01" and o_orderkey > 10000000 ) ORDER BY REVENUE DESC
[E3] | 3 @ Test Candidate Indexes. ..
B8 Data Source Explorer 53 = Create Plan Hint
% E|[E) < ua
= Canfiguration Repasitoties
[=+(= Database Connections ExPLAIM options: () Re-capture EXPLAIN information () Use existing server EXPLAIN inFormation o

DBZ for Zf05 1 (DB2 for 2/05 W3 (New

& (1 sTLECT Query |
El properties 57 m Capture SO Far Tuning] § S0L Categorﬂ E Workload Lisqﬁr\ﬂonitor Lisq E=ER Results] B Y — O
Property | Walue
ij 1] ] l|
; (a0 @E® o)
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Single Query Tuning Result e ecitor

Access Plan

8 Data - New Project! Query Group 1_Query 1 - IBM Optim Query Tuner Client
hl s sy
File  Edit G rap h

Mavigate Search Project Data Runm  Window Help

(@i 2o
Q | e e_hnih(F‘rojecq =0 ﬁ Mew Project1_Query Group 1_Query 1 23
uery e

E =Y + Query Format and Annotation B - Access Plan Graph

H rojectl
A nn Otat 1on )2 for 2/05 1[DB2 for /03N sTLECH||| [ Original| Transformed |
CEEE Query Group 1

------ ‘% Analysis Result 1

ot

Formatted Query s
=)+ SELECT SYSADM,SUPPLIER.5_SUPPKEY
I | SYSADM.SUPPLIER,5_MAME

, SUM( SYSADM,LINETTEM.L_DISCOUNT ) A3 REVE

SJ i ] i|_ E

.A.

Advisor

Advisor Recommendation Overview =

ReCO m m e .f\dvisor | Priority | Description A

- @ Choose Tuning Ackivities...
n d at I 0 n 5 Source Explorer 3 =

Recommendations | —
= 5 = Generate Repart

s ]

o A = Arcess Path Advisar @ HIGH The optimizer chooses a join 3 [@ Query Environment Capture
. o sl & gy e o T M nen i e — Create Plan Hint
Ove rv | eW Configuration Repositories |
Database Connections bbb

DEZ For 2/03 1 {DBZ For 2/05 ¥9 (New .
[] STUES Query | Analysis Result 1 23

= Properties mﬂ Capture SGL for Tuning (g SCL Category (E ‘Workload List I,B Monitor Lisk (E SGL Results

£ Statistics Recommendation Detail ERoRIDmE% 5

. * Recommendations
AdVI SO r . RUNSTATS Control Statements Previous RUNSTATS statement stored in database
RUMSTATS TABLESPACE DE45SUPLY . TSSUPLY

0 TAEBLE(SYSADM, SUPPLIER)
D e‘t al | COLUMNM{S_MATIONKEY)
INDE(SYSADM, PES@SKNK HISTOGRAM NUMCOLS 1
MUMQUANTILES 25)
SHRLEVEL CHANGE REPORT YES UPDATE ALL HISTORY NOME

E

[

[

%

De © Tune Query... [=]
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Why Query Formatting/Annotation?

A peek at an unformatted Query

SELECT B.BRANCH_NO, B.BRANCH_NAME ,B.BRANCH_ACCT NO,
B.BRANCH_CITY, B.BRANCH_ST, A.BRANCH_ADDR_TYPE CD,
S.TRANS_SETL_AMT FROM TRANS_SETLMNT S ,BRANCH C,
BRANCH_ADDR A

WHERE S.TRANS_NO = ? AND S.TRANS_PROC_DT < '9999-12-31"
AND YEAR(S.TRANS TARGET DT) = ‘2002’ S.TRANS_TYPE IN
(‘A1', ‘A2', ‘A3', ‘29

AND S.TRANS CD IN ('EOD', 'IMD', ‘UGT') AND

S.TRANS_SETL_DT = ? AND S.BRANCH_NO = C.BRANCH_NO AND
B.BRANCH_EFF DT <= ? AND B.BRANCH_INACTIVE_DT > ? AND
A.BRANCH_NO = C.BRANCH_NO AND A.BRANCH_EFF DT <=?
AND A.BRANCH_INACTIVE_ DT > ? AND
A.BRANCH_ADDR_TYPE CD ="'
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Query Annotation - Annotate a statement

:@: Data - New Project1_Query Group 1_Query 1 - IBM Optim Query Tuner Client
Fle Edt Mavigate Search Project Data Bun  Window Help

n-Eoi@ia-isy-emsaenmmmmmm=, £ |5 Data |

o e Onaginal | Transformed —
s or Anotation = oo \
?" onginal| Transformed Click to show the tab of

s | | AW Spay: | Al El original query

L Expand Al =/ Colapse Al G Systomize [£] Save & Print '+ Clear Highlights

Formatted Query | Annotation . Additional Inf:

-~ SELECT *
- FROM SYSADM.NATION Tool bar CARDF=25 QUALIFIED_ROWS=1 v |
® , SYSADM.LITEM_UN_NOGBY

- WHERE ( SYSADM.LITEM_UIV_NOGBY.ORDERKEY BETWEEN 6000001 AND 4500000§ COLCARDF=(not applicable) MAX_FRE |

AND SYSADM.NATION.N_NATIONKEY > 1 COLCARDF=25 MAX_FREQ=
AND SYSADM.NATION.N_NATIONKEY = SYSADM.LITEM_UIV_NOGBY.ORDERKEY || COLCARDF=25/(not appiicable) MAX_FF v |

& AND SYSADM.NATIOM.N_NATIONKEY IN ( COLCARDF=25 MAX_FREQ= ||

)

)

ormatted Annotation
LQuery Area Area
£ i
+ Context
Query | Analysis Result 3 &2 |

e i Tune Query... ¢ rEmMEREE
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=5
2] Expand Al B Colapse Al T Custolbinm [HhSome 4 Renitek- %- - P
Formatted Query atiog Sl dibin o LT fo s
= Click to show the tab
- ( SELECT *
- FROM 5YSADM.NATION Of tranSformed
» SYSADM.LINEITEM
- WHERE ( SYSADM.LINEITEM.L_ORDERKEY BETWEEN (EXPR) AND (EXPR) i
b AND SYSADM.LINEITEM.L_ORDERKEY BETWEEN 6000001 AND 45000000 COLCARDF=45,000,000 |+
AND SYSADM.LINEITEM.L_ORDERKEY > 1 COLCARDF=45,000,000 s
AND SYSADM.NATION.N_NATIONKEY BETWEEN 6000001 AND 45000000 COLCARDF=25 [t
AND SYSADM.NATION.N_NATIONKEY BETWEEN (EXPR) AND (EXPR) COLCARDF=25 [t
AND SYSADM.NATION.N_NATIONKEY = 1 COLCARDF=25 el
& AND SYSADM."DSNWFQB(08)".R_REGIONKEY COLCARDF=(not applcable] + |
BETWEEN (EXPR) AND (EXPR)
AND SYSADM."DSNWFQB(08)".R_REGIONKEY > 1 COLCARDF=(not applcable] ||
AND SYSADM."DSNWFQB(08)".R_REGIONKEY BETWEEN 6000001 AND 45000000 COLCARDF=(not applicable] |+ |
AND SYSADM.NATION.N_NATIONKEY = SYSADM.LINEITEM.L_ORDERKEY COLCARDF=25/45,000,00C |+ |
AND SYSADM.NATION.N_NATIONKEY = SYSADM."DSNWFQB(08)".R_REGIONKEY ~ COLCARDF=25/(not appiica v |
£i e AND SYSADM.LINEITEM.L ORDERKEY = SYSADM."DSNWFQB(08)".R REGIONKEY COLCHRDF=45,DDD]DDDJ'(H' Rl iJ
= il 3|
b Context
wa&narysls Resuft 3
1 e i Tune Query... € [ s =R =
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Fle Edt Mavigate Search Project Data Bun  Window Help
—-qv’?Y} i %i‘------------\ | Data

By~ Query Format and Annotation

e Catalog Statistics
. sl el Cost Estimation

| |[Annotaton to dspay: | , “““““‘at
e ] Select which annotation

I+ Expand Al =/ Collapse Al Ls Customize (=] Save ) Print '+ Clear Highlights

= Orlginall Transformed |

”~

to be dlsplayed

Formatted Query Annotation
- SELECT *
CARDF=25 QUALTFIED ROWS=1 + |

- FROM SYSADM.NATION

» SYSADM.LITEM_UIV_NOGBY
NWHERE ( SYSADM.LITEM_UIV_NOGBY.OR
AND SYSADM.NATION.N_NATIONK
AND SYSADM.NATION.N_NATIONK
AND SYSADM.NATION.N_NATIONK

DERKEY BETWEEN 6000001 AND 45000000NCOLCARDF=(not applcable) MAX_ER « |
PR _FREQ= v |

= ]. COL aAwI—
= SYSADM.LITEM_UIV_NOGBY.ORDERKEY JS@#PTARDF=25/(not applcable) MAX_FF « |
P R B B B - iwlﬂ\ MAX_FREQ= |+ |

! Tl EERDE That anmicanie] I
i tm-: _FREQ (not applicable)
lick an F {not applicable)
llisse ik o NOWIKEW, ateapsiivabie) = = =
expand or HIGH2KEY (not applicable) , -
collapse it Select which annotation to
be displayed in a line
A i ] L2
¢ Context
Query | Anafysis Result 3 23]
1 i Tune Query... € 32D ERGES
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Stats Advisor (SA)

Optim Query Tuner

v Server Activation

-
~ Query Text A
Specify the query text for query tuner.

select S.DBNAME as SDBNAME , S.NAME as
S5.BPOOL as SBPOOL , S.PARTITIONS as
SLOCKRULE , S5.PGSIZE as SPGSIZE , S.E
S.STATUS as SSTATUS |, S.IMPLICIT as S
SNTABLES , 5.CLOSERULE as SCLOSERU
S.STATSTIME as SSTATSTIME , 5.LOCK
SLOCKPART , S.TYPE as STYPE , 5.ENCO
SENCODING_SCHEME , $.5BCS_CCSID a4
SDBCS_CCSID , S.MIXED_CCSID as SMIX]

EXPLAIN options: @ Re-capture EXPLAIN inforn|

» Context

Choose Tuning Activities

[[]Query Format and Annotation
[] Access Plan Graph

L E—
Statistics Advisor

B

[1Query Advisor
[] Access Path Advisor
[ ]Index Advisor
| selectall || clearal |
| ok || cancel

IBM Optim Query Workload Tuner for DB2 for z/0OS is activated on the data server. All tuning functions are enabled. Learn More.

! Choose Tuning Activities...

= Generate Repo

@ Query Environment Capture

¥ Test Candidate Indexes...

il Create Plan Hint
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Advisor Recommendation Overview @
Aidvisar Pririty ~ Description @ Choose Tuning Activities. ..
= Recommendations =
L Rk . L | B a te Repork
Statistics Advisar iz HI=H Repait statistics problems For thi e
Statiskics Adwvisor (1) MEDIUM Determine the access path agair /@ Query Environment Capture
GlbERMRMEE 4 [ Create Plan Hint & Uparade

| IUE |

¥ Context

-Quer\,-' Analvsis Result 1232 |

Properties f_@: Capture 5QL For Tuning (E SCL Cateqary (E Workload List (B Monitar Lisk [ 0L Resulks

£ Statistics Recommendation Detail

* Recommendations

RUMSTATS Control Statements

Previous RUNSTATS statement stored in database

S Y ologe

Recommendations with

different priority

RUMSTATS INDEX("SYSADM", "PES@SKNK" FREQWAL NUMCOLS 1 A | | SHRELEYEL CHANGE REPORT YES UPDATE ALL HISTORY NOME
COUNT 15) =
SHRLEWEL ZHAMNGE REPORT YES UPDATE ALL HISTORY MOMNE
= | | RUNSTATS TABLESPACE "DB4CUST"."TSCUST"
TABLE("SYSADM", "CUSTOMER") SAMPLE 40
RUMSTATS TABLESPACE "DB4CUST","TSCUST" = COLUMME'C_METSEGMEMT')
TABLE("SYSADM", "CUSTOMER") SAMPLE 40 COLGROUP(C_METSEGMENT") FRECWAL COUMT 15
COLUMME'C_METSEGMENT) SORTHUM 4
COLGROUP(C_METSEGMENT") FRECQWAL COUNT 15 INDER("SYSADM", "PEC@CKNKMS" KEYCARD,
SORTHUM 4 il "SYSADM", LXC@MKCK")

~

- faI'J.I.é, index, column, and columin group ﬂ.étail;s

B, Search

-

search key word in report

search key word

key wiord
 — !

Canvas

Skatistics Advisor Summaty Report
Analysis skart time: 2009-06-17 12:55:10,295
Analysis end time:  2009-06-17 12:58:12.97

TABLE S¥SADM, SUPPLIER
Table tvpe: Tahle
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b Recommendations

Stats Advisor — Report

= Table, index, column, and column group details

Detail Report

B2 Search

search key word in report

search key word

key word

(% = any...: % i) [Jreqular expression

Highlight Al

5 Filker

A Statistics A dvisor Detail Repart

Analysis start bime: 2009-08-17 12:58:10.298
Analysis end time:  2009-06-17 12:58:12.97

THELE 3540, SUFPPLIER
Table bype: Table
Cardinality:  300000.0
Collection tie:  0001-01-01 00:00:00.0
Skatistics status: Ok

INDEXES:

SYRADM, PHE@SEMNE (3_SUPPKEY, S5_MNATICMKEY)
First key cardinality: 300000.0
Full key cardinality:  300000.0
[rata repetition Fackor; -1,0
Collection time: 000L-01-01 O0;00:00.0
Skatistics skatus: missing

£ fii

Conflict Report

* Conflicks detail

ABLE 3%'SADM, SUPPLIER:

One of the frequency records (-1.0) of the 5_SUPPKEY column group is out of range [0,1]

Tolerance: 0.0010

The maxirmurn frequency of the colurmn group of column (5_SUPPKEY), (0.0), is less than the average frequency, or 1 divided by the cardinality For the colurnn group or colurmn
3,3333333333333333E-8). The maximum frequency is expected to be greater than the average unless only least-Frequently occurring values are being collected.

Tolerance: 0,0010

© 2009 IBM Corporation




Information Management — DB2 ﬁ

Stats Profile Support — new for V2.2

= Produce consolidated recommendation

— SA will intersect/merge previous saved RUNSTATS command with
the new RUNSTATS command to provide a consolidated
RUNSTATS command.

— For data server without statistical profile support, server side stats
profile table will be created while creating the EXPLAIN tables to
store information about the table (name, schema) and the current
stats profile for the table.

— User can save current or load previous SA recommendations
(REPAIR or CONSOLIDATE) .

21 © 2009 IBM Corporation
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Statistics Advisor — A case of Stats Profile

i Statistics Recommendation Detail

* Recommendations

RUMSTATS Control Statements

Previous RUMSTATS statement stored in database

T
RUMSTATS INDER"SYSADM", "PRS@akME" FREQWAL MUMCZOLS 1 COUMT 15)
SHRLEYEL ZHAMNGE REPORT YES UPDATE ALL HISTORY MONE

RUMSTATS TABLESPACE "DE4CUST"."TSCUST"

TABLE("SYSADM" "CUSTOMER") SAMPLE 40

COLUMME"C_MKTSEGMEMT™)

COLGROUPEC_METSEGMEMT") FREQVAL COUNT 15

SORTMUM 4

I DE Sy AR B BNE" KEVCARD

+ Table, index, column, and column group details \

RUMNSTATS TAELESPACE "DE4CLST", "TICUST"

H 5 o 1 @ [E %

TABLE("SYSADM" "CUSTOMER") SAMPLE 40
COLUMMC"C_MKTSEGMENT")

COLGROUPT"C_MKTSEGMENT") FREQWAL COLIMT 15

SORTMUM 4
INDER("SYSADM", "PRO@CKMNKMS" KEYCARD,
"SYSADM" LS CENECK")

) Search

'y

search key word in report

search key word

key word

(% =any.... %71 [ |Regular expression

o Filker

Skatistics Advisor Summary Report
Analysis skart time: 2009-06-17 12:58:10,298
Analysis end time;  2009-06-17 12:58:12.97

Canvas

TAEBLE SYSaDM,SUPPLIER
Table bvpe: Table
Cardinality: 3000000
Collection time:  0001-01-01 00:00:00,0
Skatistics status: Ok

IMDEXES:

SYSADM.PRS@IKNE (5_SUPPKEY,S_MATIOMNKEY)
First key cardinality: 300000.0
Full key cardinality:  300000.0
Data repetition fackor: -1.0
Collection time: 00o1-01-01 00:00:00.0
Statistics skatus:  missing

<l Il

g Ennﬁicts detail

Show Current and previous

RUNSTATS commands
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Stats Advisor — Integration with APG (new )

= = : =
P Slow Query - First runi X 8
| Advisor Recommenation Overview @
Priority Advisor Recommendation Description
& High oy Statistics Advisor Fepair statistics problems for this guery. Gather missing statistics. R... E\ Details
| & High —i Index Advisor Create index LINEITEM_VIRT_IDX_1181023618203 L_RETURMFLAG(ASC), L. ———
Q Lo £y Statistics Advisor Gather and recollect all of relevant statistics for this query. E farrnes sy
| b Low E& Query Advisor Consider replacing the asterisk (*) or the long column list of table ... e
L Lowe = Access Path Advisor The table LINEITEM is accessed by a relational scan. When a large number of ... @ sonvice SQL
LD Low “5 Index Advisor Create index ORDER_VIRT_IDX_12130012345567 RECLEMN{ASC). = e

Formatted Que _Annotation
SELECT X.DISCOUNT

[ FROM SYSADM.LITEM_UIV_NOGBY AS X | QUALIFIEDROW ~
| WHERE ( X.QUANTITY <=5 el Sl Gl O
| AND X.DISCOUNT >0.08 [elelRarius Syl
| AND X.ORDERKEY > 30000000  [GEh el i=te N (L1 43™

) »

GROUP BY X.DISCOUMNT

Mode Tywpe

: Takle[1E]
Table Name - LINEITERM
Creator Name @ SYSADM
Caurdin ality o 4254338

< partitioned table space (index based) >
< The RUNSTATS command was not run >

Block 1 ¥ Query Block 2|+ Query Block 7

< i}
| Context
Analysis_Result_1 2008/05/29 2:43pm
Explain Options Application Environment
Cluery numkber: 101 Schema: SYSADM
SQLID - SYSADM Current degree: ANY
Cptimization hint: Current refresh age: ANY
5 Current maintained table types: ALL

Group member:

Query [ Analysis_Result_1 &3 ]
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Access Path Advisor — Access Path Warning

@: Data - New Project1 Query Group 1_Query 1 - |IBM Optim Query Tuner Client
File Edit Mawigate Search Project Data Run Window  Help

N-Hei@ - if if-H-v6-a =
E Mew Projectl_Cuery Group 1_Query 1 53 Recom mend
= -
ET!‘_‘l Advisor Recommendation Overview LISt
-
Advisor Priority Description Choose Tuning Activities. ..
= Recommendations T e
= Statistics Advisor & HIzH Repair statistics problems For this query, Gather missing statistics, Recollect con
m ] that c an M, Query Environment Capture
Access Path Advisor & HIGH The 3¥3A0M, ORDER table is accessed by a non-matching indesx scan (QBLOCKN 2| Create Plan Hint @ rEEE e
Query ddvisar (1) MEDILIM Mo join predicate exists between table SYSADM,SUPPLIER. and other kables, Con
A [ Tt S R PR W N Y) Th~ CWUCARKA CLINOLTEN kobln im cmmmmmmd bt o vl bl a ] e e £OD LR — 4

Warning Jth Recommendation Detail Warning

Explanation

Description

Description Explanation

The optimizer chooses a join sequence that contains a new table SYSADM, ORDER The optimizer chooses a join sequence that contains a Cartesian join, A Cartesian
without join predicates ko any of the compasite bables. When a large number of join is a Form of nested loop join in which there are no join predicates between
records are returned, DBZ might be using an inefficient access path, Check the the two tables, Howeewer, a Cartesian join is generally nok the best access path if
explanation For this warning for more details about the possible cause and the number of qualified rows From the outer table or the inner table is large, This
solution, problem is often caused by lack of applicable joined predicates,

Corresponding

records in

P LAN TAB LE plan table related with this warning,
_ MIXKOPSEQ | METHOD CREATOR THAME CORREL... REEESSHE MCCESS,. MCCESS, . MATCHZ,.,  MERGE_... INDE®C, .. PREFE
u] 3 ul M
0 3 ] M
0 2 SYSADM LIMEITEM I SYSADM PEL@OK,.. 0O 1 ¥ 5
0 1 SYSADM CRDER I SYSA0M PRO@oK.,. 0 1 5
0 0 SYSaDM SUPPLIER. R 0] M 5
5 J <

th
]
=l

00
5
[
m
&)

D{}
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Access Path Advisor and its recommendations
= A example Query with Access plan of Non-matching index access

:&: Data - ProjectB-GM612_Query Group 1_Query 3 - IBM Optim Query Tuner Client

File Edit Navigate Search Project Data Run Window Help

i HE (@i 4 T

45 LA

o

& Access Path Recommendation Detail
- Selected Recommendation:

Description Explanation

The DSN8910.EMP table is accessed by a non-matching index scan In a non-matching index scan, no matching columns are in the index.

(QBLOCKNO = 1, PLANNO = 1). If a table is accessed by non-matching index
scan, then al the index keys and their RIDs are read. When a large number of
keys and RIDs are accessed, DB2 might be using an inefficient access path.
Check the explanation for this warning for more details about the possible
cause and solution.

Consequently, all of the index keys must be examined. Because a non-
matching index usually provides no filtering, very few cases provide an efficient
access path. This problem is often caused by the lack of an appropriate index.
Run the index advisor to determine whether creating an index might improve

the access path.

~ PLAN_TABLE record
The following row in the plan table related with this warning.

QBLO... PLANNO | MIXOP... METHOD CREA... THNAME CORR... ACCE... ACCE... ACCE... MATC... MERG... INDEX... PREFE... SORT... SORT... 501
1: 3 ] I DSNB9... EPROJ] L5 R 0] N ] Y N
il 2 o T DSNB9... DEPT B 1 DSN89... XDEPT1 T N ] M N
i 1 Jo Jo  |pswgo..|Emp JA [T [DsmN89._[xemPr o0 [ v | [N /N [N |
= I | B
g® ¢ Tune Query... @ = B0 £ @ &L E S W[EE
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Flle Edit Mavigate Search Project Data Rum Window  Help

MRHe i@ iP-if-8-n

Mew Projectl_Query Group 1_Query 1 &3

| e Prfect_uery Goup 1_Query Recommendations
% Advisor Recommendation Overview Llst
=

T e =iy ey @ Choose Tuning Activities.,, .

= Recommendations B ook st et

= Statistics Advisor & HIzH Repair statiskics problems For this query, Gather missing statistics, Recollect con) § Lenerale Renmt
R at : : TIRERGE §(€ Query Environment Capture

Access Path Advisor @) HIGH The S¥SaDM, ORDER table is accessed by a non-matching index scan (QBLOCKM Create Plan Hink @ Hpdrads

Query ddvisar (1) MEDILIM Mo join predicate exists between table SYSADM,SUPPLIER. and other kables, Con e

A [ Tt S R PR W N Y) Th~ CWUCARKA CLINOLTEN kobln im cmmmmmmd bt o vl bl a ] e e £OD LR — 4

|

& Access Path Recommendation Detail

v Selected Recommendation:

Description Explanation

The optimizer chooses a join sequence that contains a Cart in. & Carkesian
i dicates betuean

The optimizer chooses a join sequence thak contains a new table SYSADM, ORDER

without join predicates ko any of the compasite tables, When a large number of join is a Form of nested loop join in which there are no f— —

records are returned, DEZ might be using an inefficien . , a Cartesian join is gen ok the best acc ||_i" ||_i;!.‘]

explanation For this warning For mare details about the S h OW/H i de ot the inner table is ] LY
by lack of applicable joined predicates,

solution,
Recommendations Hide Recommendation

+ PLAN_TABLE record

The Fallawing raw in the plan table related with this warning.

QELOCKNG | PLAMMNG MIXOPSEQ  METHOD CREATOR THAME CORREL... | ACCESS... AEEESSIE ACCESS... MATCHZ..,  MERGE_... IMNDEXGC... PREFE
1 5 0 3 u]

1 4 0 3 1] M

1 3 0 2 SYSADM LIMEITEM I SYSA0M PRL@OK,.. 0 1 A 5

1 z 0 1 SYSaDM QRDER. I SYSabm PRO@OoK.,.. 0 3. 5

1 1 1] 1] S¥SADM SUPPLIER. R a ¥ 5
| Il | 2
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Query Advisor - Recommendations

@: Data - New Project1 Query Group 1_Query 1 - IBM Optim Query Tuner Client

File Edit Mavigate Search Project Data Rum Window  Help

M-HE i@ i i 8- -%e-g =5 R oats |

ﬁ Mew Project] _Query Group 1_Cuery 1 22 = E\I
=5
ETE‘_‘I Advisor Recommendation Overview
oot
Advisor Priarity Description
& Statistics Advisor & HIGH Repair statistics problems For this query. Gather missing statistics, Recollect con
m fccess Path Advisor G HIGH The optimizer chooses a join sequence that contains a new table SYSADM,ORDE
frcess Path advisor G HIGH The SYSADM.ORDER table is accessed by a non-matching index scan (QBLOCKM
i MEDIUM 0in pre: )

Formatted SQL
Text

[0 Query Recommendation Detail

= S0L Text

SELECT 3434DM, SUPPLIER. S _SUPPKEY
, S¥YSADM,SUPPLIER, 5_NAME
» SUM{ SYSADM, LINEITEM,L_DISCOUNT ) A3 REVEMUE

>

[

, SYSADM.ORDER

, S¥SADM.LINEITEM
WHERE [ SSADM.LIMEITEM.L_EXTEMDEDPRICE > 200.0
SADM,ORDER, O_ORDERDATE »= DATE( '1993-10-01" )

Recom mendation ata :8&35&:8:8285&55%{(( DATE( '1993-10-01' ) + 3 MOMTHS )
Description S o e Recommendation
Explanation

= Selected Recomi§endation:

Mo join predicate exists between table S¥3ADM, SUPPLIER and other tables, Consider A Cartesian join is a form of join in which no join predicate exists bebween the bwo joined A |
adding join predicates For SYSADM.SUPPLIER to avoid a costly Cartesian join, Check the tables, Suppose that table T1 and T2 both have millions of rows and are joined as '3
explanation For this warning For mare details about possible impact and examples, Follows:

SELECT T1.C1, T2.C2
FRCMTL, T2
WHERE T1.C2=0

[

The SCL statement is likely ko return a large number of rows, which is wery CPU

i I8 AW

1]
&
Ko
]
5
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Index Advisor - Business Value

= Reduce the cost of index design and evaluation

= Facilitate users to design appropriate indexes at
development phase

= Lower the effort to diagnose and resolve
performance problems caused by inappropriate
indexes

= ldentify, evaluate and drop inefficient indexes to
recycle disk space

28 © 2009 IBM Corporation
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Query Index Advisor — Launch for Indexes Tuning and
recommendations

&= Data - QIA_Query Group 1_Query 1 - E se SDK §_ I‘g E“)?E

File Edit Mawigate Search Project Data Diagram Services Samples Run Window  Help

[ - ll@|lQ-|#-|"-5- &0 - O | (Roata & 3ava
—= E\
[5 | Optim Query Tuner
= - Server Activation
— IEM Optim Query Waorkload Tuner For DEZ For 205 is activated on the data server. All tuning Functions are enabled. Learn Mare.
= & Choose Tuning Activities
E - Query Text
Specify the query text for query kuner,
F t and Annotati
SELECT C_CUSTKEY, C_MAME, SUM(L_EXTENDEDPRICE) A5 REVENLUE I Query Farmat and Annatation
, C_ACCTEAL, N_MAME a Flan Graph
. C_ADDRESS, C_PHOME, C_COMMENT I Access Plan Grap
FROM S¥SADM,.CUSTOMER,
2 SYSADM, ORDER [~ Statistics Adwisar =
, SYSADM.LINEITEM B Generate Report
J SYSADM.MATION W G ki .
WHERE ©_MAME = 'Customer#00000001 2 LR @J Query Environment Capture
AND L_ORDERKEY = O_ORDERKEY .
AND C_MKTSEGMENT = 'HOLSEHOLD I™ Access Path Advisor &8 Test Candidate Indexes...
AND C_MATIOMKEY = M_NATIONKEY BT
AND CO_ORDERDATE BETWEEM '1978-01-01' AND '1978-12-31' loeeatechiony Create Plan Hint
GROUP BY C_CUSTKEY, C_MAME, C_ACCTEAL, C_PHOME, M_MA)
, C_ADDRESS, C_COMMENT [
Select all I Clear all |
ExPLAIM opkions: G) Re-capture EXPLAIN information O Use exisking
¢ Context oK I Cancel
CEry ]
< e ) —
0 I |JEEMEEB@E§§BEEEWE§@&
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Index Advisor with Recommendations - Scenario 1

U Query Tuner Index Advisor Recommended with a list of indexes with estimated

performance improvement below.

& pata - QIA_Query Group 1_0Query 1 - Eclipse SDK ;Iilil

File Edit HMawvigate Search Project Data Diagram Services Samples Run  Window  Help

-G Elela- -5 sl - n i [[&pata 8 Java

ﬁ #OIA_Query Group 1_CQuery 1 22

Advisor Recommendation Overview

I Advisor | Priorit: | Descripkion @ Choose Tuning Activities. . .

= Recommendations =
= i Index recommendations Found, =) Generate Report

L@] Duery Environment Capture

Recommended

|2 Create Plan Hint

Indexes

i1 Recommendation Detail

&1 Shawe DOL

Performance Improvemnent
Estimated performance improvement: I LS ﬁﬂ) Fun DL
— — =1l
Disk space required (DASD space): |132.55 ME Select Al
§_‘|‘-'E, Deselect All
- Customized and Recommended Indexes =1
% Run what-If
#=% add Index §¢ Edit Index £ Remove Index
Feature Details | Creatar | Ohiject Mame | Columns | Estimated Disk Space |
= [#] CRDER.
Index DEZCE ORDER_VIRT_ID¥_124417... O_ORDERDATE(ASC) ,O_... 27.62109375 M
= LIMEITEM
Index CE2CE LIMEITEM_YIRT_IDW_1244... L_ORDERKEY(ASC) ,L_EXT... 96.853205125 M
= CLISTOMER
Index CEZOE CUSTOMER_YIRT_IDN_12...  C_MAME(ASC) ,C_MKTSEG... 7.8525125 M
= [F maTion .
Index CEZCE MATION_VIRT_IDK_12441.., M_MATIOMKEY(ASC) ,M_M... 0.0234575 M
Existing indexes
Feature Details | Cbject Mame | Columnns |
= ORDER
e e e e C1 CROERKEY ASTY m T =

Index AdvisroTj
o | Tune query... € |s8DEBGAkoEc MEss |
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Index Advisor - Run what-if with APG integration
- Scenario 2 (new)

£ Data - QIA_Query Group 1_Query 1 - Eclipse SDK| & pun What-if indexes | 1= =]

File Edit Mawvigate Search Project Data Diagram S R
Customize Index pEII'EIITIEtEI‘S

I5-E & @ lea- 152 i |[EData & Java

= ﬁ *#Q1A_Query Group 1_Query 1 23 =
TE Check whether unique indexes can be created before What-if analysis
e Advisor Recommendation Dverview Generate the corresponding Access Plan Graph =3
= T I E— Use defaulk walues For What-IF analysis ] o
— EIV:eozommendations £er Use customized parameters For What-IF analysis @ thoose Tuning Activities...
= Index Advisor Lo = Generate Report
!\m | [NATION_WIRT_IDX_1244171523296 @ uerv Environment Capture
= First key cardinality I—l |32 Create Plan Hint
- Full ke cardinality I—l
isor Detail X I PCTFREE Jo T
i Recommendation Detail FREEPAGE Jio =
Cluster ratio ID.S
- =] & show DDL
| Check whether unique indexes can B8 created before What-if analysis fiy Run DOL
g_"l"g Select all
¥ Generate the corresponding Access Plan Graph T
. rdd £ Run What-If
' Use default values For What-IF analysis
| | —
" LUsh customized parameters Ffor What-IF analysis |
= LIELIEL] - =
Index DEZOE
= ] CUSTOMER. ) oK I Cancel I
Index DB2OE
= HATION |
\ Index DEZOE MATIOM_YIRT_IDX_12441... M_MATIOMKEY(ASCY,N_M... 0.0Z34375 M
o - Check this option to show how virtual
= ORDER . .
e indexes are used in APG -

[ n*

JTuneQuery... & i-J = B2 o £ LE__E\ &« 2 &) ig &2 E]]r;:,@,?‘gj
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@: Data - Project-443_Query Group 1_Query 4 - BM Optim Query Tuner Client

ription of Selected Node Fle Edt Navigate Search Project Data Run Window Help
Displays information about the node that is highlighted in the diagram. in-@5 é Rl R [ B Manage Lenses ﬁ
%" 70 [ *Project-443 QueryG | Project-443_QueryGr | Projectia_Query Grou #Project5_Query Grou #Pygj K lls!
[SNE=Hindex(EMP_VIRT_IDX_1245107511046) o & L W dihnt ol W il (E o]
: B
= = Indexkeys - S Query Format and Annotation 8 || + Access Plan Graph al
- @ indexkey(EMP_VIRT_IDX_1245107511046 key1:SALARY) e wia] gl Trarsomed =
® & Table . " u
E-@ w Annotation to display:
ol
20 Formatted Query Annotation Additional Informe
o SELECT *
E Bl FROM DSNBIL0.EMPAS A CARDF=42 QUALIFIED_RO! v
Attributes WHERE A.SALARY > ? COLCARDF=(missing) MAX_ ~
- w0 ORDER BY ALASTNAVIE ASC
B & % E] 22 cost_estimation - &P
= Name Value . o Projec . . C :
& Tabe Name EMP Index Advisoerrrecommended index with Stats
MName EMP_VIRT_IDX_ 1245107511046 B Projec
Creator DB20CE =P
Unique Rule D \I 40pY
Clustering N @l @
Cluster Ratio 0{default) ﬁmﬁ =g
First Key Cardinality ~ 25(default) . = =
Ful Key Cardinalty  25(defaut) _ =l @ i y b
Leaf Pages 34(default) B - = ey
Levels 2(default) % by
Clustered N & Confgu: Advisor Recommendation Overview al
Type 2 & Detabese| [ = — -
Extension Type ey Advisor Prory Descrption £ Choose Tuning Acties...
Padded B omE = Recommendations E Generate Report
Compress Index N & DB Statitics Advisor @ HIGH Repai statistics problems for this query. Gather missing statistics. Reco... W g
Data Repeat Factor  DmE Statistics Advisor (& MEDIUM Determine the access path again at runtime. This query contains host ... ery Enyronment Capture
Timestamp 0001-01-01 00:00:00.0 8 0ave Query Advisor @ Low Consider repiacing the asterisk (*) or the long column ist of table DSN... Create Plan Hint
Explain Time 2009-06-15 16:14:30.7 : sﬁ Access Path Advi @ Low Asort (QBLOCKNO = 1, PLANNO = 2) & used. When a large number o...
8 MPl Statistics Advisor ' MAINTENANCE Gather and recolect al of relevant statistics for this query.
- SAMRL
8 STLEC
Description of the Selected Attribute
+ Context
€3 Query AnalyssResut 1 8|
ir | Refesh Cacre Cl-2HE00aRRURE ek
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Test Candidate Index — with user defined index Scenario 3 ((New)

E=Data - QIA_Query Group 1_0Query 1 - Eclipse SDK = |ﬁ'|ﬂ
File Edit Mavigate Search Project Data  Diagram Services Samples  Run Window  Help

[ om0 I A e [ Goses 8 2ove

-

=
Click Test Candidate Index in the Query
page and choose/create an analysis
21 B Tune Query...
result

FROM SYSADM, CLSTOMER Choose Tuning Activities. ..

» S¥3ADM,.ORDER. 5

, SYSADM,LINEITEM =/ Generste Peport

, SYSADM. MATION - ’
WHERE _MNAME = "Customer 000000012 E‘J Query Environment Capture
AMD L_ORDERKEY = O_ORDERKEY
AMD C_MKTSEGMENT = 'HOUSEHOLD' f{o Test Candidate Indexes. ..
AMD C_MATIOMNKEY = M_MAaTIOMKEY
AMD O_ORDERDATE BETWEEN "1978-01-01" AND '1978-12-31" Create Plan Hin
GROUP BY C_CUSTKEY, C_MNAME, C_ACCTBAL, C_PHOME, M_MAME |
, C_ADDRESS, ©_COMMENT J

& specify an Analysis Result 5'
EXPLAIM opki
Flease specify an Analysis Resulk to test the candidate indexes.
'} Contest
s ' Lse existing local EXPLAIN Information From: I.ﬂmalysis Resulk 1 j
" Create a new set of analysis results and callect EXPLATN inFormation: I,O.nalysis Resul: 2
(4] 4 I Cancel
Querv]
|'o* | IE=E =G = T Y
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Test Candidate Index — with user defined index (New in 2.2)...

Data - QIA_Query Group 1_Query 1 - Eclipse SDK

File Edit mawigate Search Project Data Diagram Serwices Samples Run  Window Help

Jri- RO l@la- |2l 5 [ oore 8 eve

===

= E Properti (IE Capkure rg SOL Cat (E, Workloa (B Monitar (@ Tasks (E Problem I/@ Errar Lo ( = Model R, (E SOLRes (El] Bockma |29 e @g Advisar =&
= =
i | £ Virtual Index Definition d
—|n _|
\ A ~ Custamized and Recormmended Indexes E:I-CI Shows DOL
: i‘ﬁ Add Indesx i;“ Edit Index =™ Remove Index ’@’ Rrun DOL
L2 Feature Details | creator | Object Mame | calumns Estimated Disk Space | {m@ Zelect Al
L = [#] CUSTOMER.
Ind MY TESTIDA C_CUSTEEY(ASC) ,C_ADD... 0.0M
(4] index = (A5C) 25 Run What-If
wisking indexes
[= CUSTOMER
Index ID¥_PM_CUSWEY  C_CUSTKEY(ASC)
= MATIOM
Indes D¥_PM_MATIN...  N_MATIOMKE¥(ASC)
[= ORDERS
Indes IDX_PM_CRDEW.. ©_ORDERKEY(ASC)
[= LIMEITEM
Indes ID¥_PM_ORDERN. L_ORDERKEY(ASC) L_LIN...
Define your own virtual indexes and click
Run what-if to test it
wirtual Indes DeFinitionJ
J |:|<> J Explain and Parse Query (=n
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Access Path Graph Comparison

U Single query APG Comparison of 2 SQL Tuning analysis results.
0 Can be from the same project or different project

U Can be from same server or different server for example: Tuning analysis

APG comparison from DB2 z/OS and LUW

{8 pata - APG Compare : Project_80809/Query Group 1/Query 1/Analysis Result 1 versus Project_80809/Query Group 1/Query 1/Analysis Result 2 - IBIA Opti... \;HEHX\

Fle Edt Navigate Search Project Data Run Window Help

iN-HE @I o il e

¢ - ok
Fle Edt Navigate Search Project Data Run Window Hep
M- BE @A i f - F e

B EICVSRepos..

(i 2Projectsample_Query Group 1.Q |4 *2Project_Query Group 1_Query

(% #Project1_workLoad1_WorkloadT  |& APG Compare :

[5proj 23 %:at | = 0| 1M Optim Query Tuner Report i *Project_80809_Query Group 1_Query 1

8%~

Diffe T
© Project_80809 | CEIES P

4 DEPECS39[DE: || @ & Quary <> Query
&2 Query Group 1 & 2, XEMP2 <-> XEMPL

3 Analysis R
3 AnalysisR —
© Project1-LUN918
& Project-443
& Project4z0s/9- Oul
- STLECS39[DB2 |

& [ Query1 Name diferent: name of lft node is INDEX(XEMP2), but name of right node is INDEX(XEMPL).

= [0 Query 1

=& Query Group 1 ~ Project_ y Group 1/Query 1, ~ Project_80809/Query Group 1/Query 1/Analysis Result 2 @, &, « &

3 Analysis R
3 Analysis R
3 Analysis R
1 Proects VIA index |
an ]

¥ Da Source 3~ 0O

B%E([E)s

5 d

& Configuration Reposita
& ¢ Database C
& BIRT Cassic Mcdels
{8 DB2EC449 [DB2 A
Beoics ond
3 DB2ECS40 V9 DBZ
3 DB2V9EC443 [DB2
[ SAMPLE Test Sarve
& SAMPLE1 LUWS7
5 SAMPLEZ luws18
=& STLECS39 (DB2 for
@0 STLECL

Fquery

) 5

& #pG Compare : ProjectsamplefQ &~ # |

=
[ | pifferences Tree

9 & Query <> Query

s 5%,

] 2, [XSCAN <-> FETCH

= & Query Block 2 <-> Query Block 2

% %, PXS@SKNK <> PXNGNKNVRK
& 2, IXSCAN <-> FETCH

BEH<

- Group 1/Query lysis Result 1

ysis Result 2 ® Q&

N@NKNMRK
SADM

< partitioning index >

o
& Query & Query Block 1/ &2l Query Block 2

e

isOBNERRARDURE |

Disable EXPLAIN

ClisnalaoNEENEPE
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How to Compare Access Plan Graph

:&S Data - New Project1_Query Group 1_Query 2 - IBM Optim Query Tuner Client
File Edit Mavigate Search Project Data Run  ‘Window Help

i ER (@ A A H R e D 5 [ Eapets |

T Data Project Ex) = | ||ﬁ *Mew Prajectl_Query Group 1_Query 2 52 ﬁ Mew Projectl _Query Group 1_Cuery 1 \I

S

'+ Access Plan Gi aph
D @&ap BB
L3

= 1= Mew Project]
----- =B DBz For 2/05 1[DBZ for 2/0S - STLEC URL:idt
E@ Query Group 1
E@ Query 1
[ IS -l sis Feesult 1
EI@ Query 2 ™ Compare Access Plan Graphs
[ Analysis R G Rename
E@ Workload Group 1 3 Delete Analysis Result
i Warkload_0 [DBZ For ZJO5T="Warklaad_l

In Project Explorer, select two
analysis result, right click and select
“Compare Access Plan Graph” in
the context menu

< i I |
m Data Source Explorer & =l “MKFII F s

0% [ mac| | |e 1 L]
-] DSN_PREDICAT TABLEA| B @ Querﬁ Cuery Black IJ E Query Black 2J @ Cuery Block 3J

[ DSM_PTASK_TABLE

i DSN_QUERY_TABLE PREONLERE
[ DSN_SORT_TABLE Query | Analysis Result 1 52 |

- DSM_SORTKEY_TABLE
EE DSh_STATEMEMT_CAL 1 Properties E@: Capture SQL for Tu (% QL Caktegory (E ‘workload Lisk (B Monitor List (E QL Results (@.5 Advisor Detail &3 =
[ DSM_STATEMNT_TABLI =
[ DSM_STRUCT TABLE &, Statistics Recommendation Detail BEER OB
- DSN_YIEWREF _TABLE -

- [ DSM_WIRTUAL_INDEXE — ekl e
e[ DIMRLSTOL — 1| ' » Table, index, column, and column group details
[+ EMPLOYEE
- [ LINEITEM

[

» Conflicts detail

Eg HATION || | ~ RUNSTATS Result

= ORDER | — a
L] 1 | 2 &5 i | 2]
1 i 2 ibems selected © Define Warkload. .. ex [‘% Q @ e @]

© 2009 IBM Corporation




| Information Management — DB2

APG Comparison Results

:&: Data - APG Compare : New Project1/Query Group 1/Query 1/Analysis Result 1 versus New Project1/Query Group 1/Query 2fAnalysis Result 1 - IBM ...
File Edit Mavigate Search Project Data Run  Window Help

M- Hei(@i- iAo B (R oats |
ﬁ *New Projectl_Query Group 1_Query 2 ﬂﬁ Mew Projectl_Query Group 1_Cuery 1 = ? j I i =8
=
[5 | Differences Tree
. ) ) )
s = c
i =B Query <-= Query
- WFSCAN <> NLIOTN A A N ~ oo
- B Fs, WRSCAN <=3 [XSCAN
E?ﬁ LAO@CKOKODSP <-> SrL@PRSKORKERDSON A ~ A A
[ s :. ated noo 3
<, QB3 <-> Mo right related node
|§| ‘& Query Block 1 <-> Query Block 1 U U 0 el
E|n-‘£' Query Block 2 <-= Query Block. 2
#-E GQuery Block 3 <-» Query Block 3 A a » - A0
+ New Projectl/Query Group 1/Query 1/Analysis Result 1 ® 9 & + New Projectl /Query Group 1/Query 2/Analysis Result 1 ® 8 - o
al al
aT{XSCAN @{XSCAN
380.0481 400
@=UX0@CKOKODSP ePXL@OKSDRFSKEPDC @SSXL@PKSKOKEPDSQN
25(de fault) - 25(default) i
E ;......c.. = L
EZ]] 1ii ] ¥ E] | il ] ¥
@ Querﬁ Query Block IJ E Guery Block 2J E Guery Block. SJ E Querﬁ Query Block IJ @ Guery Block ZJ @ Guery Block SJ
D © Define Workload... @ [Q Q @@Q}’{}@] & E:@: S EBE@S

© 2009 IBM Corporation




| Information Management — DB2

Visual Plan Hint — A example Query with Join seq.
change (emp->dept to dept-> emp)

z@: Data - ProjectB-GM612_Query Group 1_Query 3 - IBM Optim Query Tuner Client

File Edit Navigate Search Project Data Run Window Help
M- HS (@ - i@ i - (5 Data |
* [ & properties |Io] Capture S | S SQL Cate | [3 Workload |5 Monitor Li [ £ Tasks|[21 Problems |2E Model Rep | = SQL Resul [l Bookmark |& Advisor D W
= =
i | B2 Visual Plan Hint ~  proj-hong-GM612\Query Group 1\Query 3\Analysis Result 1 e % |
= Join Graph - based on the existing access plan - O Join Sequence Definition Editor ==
= | |[¥ Local Predicates [ Join Predicates || & & | &, Zip Defautt Join Sequence | G & | 2,
B | Query Block 1| Query Block 2| Query Block 1| Query Biock2|
A.EMPNO IN ((SELECT DSN8910.DEPT.M
(ZJEPROJ
<C:
B.DEPTNOTCOERABRKDERTZCDEPTNO TBSCAN
‘ (2DEPT ‘
<B=
(ZIEPROJ
=C=

= i =

Summary for Hint Definition (=]

Overview | Problems

All of Table Access Related Hint Customization

QBLOCKNO | TABLE_CR... | TABLE_NAME CORRELAT... | TABNO | JOIN_MET... | ACCESS_T... | ACCES5_C... | ACCES5_N... | SORTN_JOIN | SORTC_JIOIN
2 5 Query bl
B 1 DSNB910 EMP A 1§ NLIOIN
[ | 11} :iJ

;g : Tune Query... @
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Tune Workload

= ldentify workload with performance issues

= Capture workload from Source in :
—Statement cache
—Catalog
* plan
» package
—QMF
—QMF HPO
—Category
—File, text
—Other workloads

40 | © 2009 IBM Corporation
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View captured statements

Workload Owner: | SYSADM Summary Status: | CAPTURED

'+ Workload Statements

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

&) capture ~ [ Workload Tools ~ | & Query Tools -| (73 Schedule v|@@tﬁsmy 3 Remove ~

=

i g%

Filter name: | DEFAULT_VIEW w| [Elvew - GicCustomize - < Refresh
< Previous 1-6 rows are displayed. MNext >
Al ISource 0]
Execution Count | Source | Accumulated Elapsed Time {sec) | Average Elapsed Time {sec) | Accumulated CPU Time {sec) | Average CPU Time {sec) |
2 CﬂTALOG 0 8] g o]
1 CATALOG O o] [¥] 4] DECLARE DE2JCCCURSOR2 G
2 CATALOG O 2] 4] 4] DECLARE DBE2JCCCURSOR3 O
2 CATALOG O 8] 4] i DECLARE DBE2ICCCURSOR4 O
2 CATALOG 0O 8] 8] 8] DECLARE DBE2ICCCURSORS O
1 CATALOG 0 o] o] 2] DECLARE DE2JCCCURSORZ
(] il
Statements 53 |
: Get Workload List S FR =
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Workload Stats Advisor - Report

& Data - Project!_Workload Group 1_Workload_0 - Eclipse SDK

File Edit Mavigate Search Project

PQ P AP

Data Diagram Services Samples  Run  Window  Help

L

=gt Detail Report

=
RS @ Workload Tuning Editor
| 5. | = Table, index, colurn, and calumn group details :
,%Search Al 2o T -
= ” tinalysis stark time: 2009-06-16 19158:33.729513 =
R search key word in report finalysis end time:  2009-06-16 19:59:38, 32689 =
search key word =
L | [Nr4BLE 5¥5ADM.CUSTOMER
N Table bvpe: Table
[ | Dlcesesmtve Gk
. Collection bime:  0001-01-01 00:00:00.0
(%=any... %71 [JReqular expression Statistics status: OK
MNDEXES:
£ SADM, PRC@OKNKMS (C_CUSTREY, C_MATIONKEY, C_MKTSEGMEMT)
First key cardinality:  4500000.0
Full key cardinality:  4500000.0 H
Data repetition fackor: -1.0 Confllct Report
Collection time: 0001-01-01 00:00:00.0
Skatistics status:  missing
5 Fiter b
~ Canflicts detail
TABLE 5%5ADM,LINEITEM
One of the frequency records (-1.0) of the L_ORDERKEY column group is out of range [0,1]
Tolerance: 0.0010
The maximum frequency of the column group or column (L_ORDERKEY?, (0.0, is less than the average frequency, or 1 divided by the cardinality For the column group or column
(2.2222222222222224E-8). The maximum frequency is expectad to be greater than the average unless anly least-Frequently occurring walues are being collectad.
Tolerance: 0.0010 1
TABLE S¥SADM.SLUPPLIER W
One of the frequency records (-1.0) of the 5_SUPPKEY column group is out of range [0,1]
oleranee: 00010 .
Skatements Statistics Advisor Details &2 ] Statistics Advisor | advisars | Index Advisor
* z ek : o =
) © Get Statistics Recommendation = BD € A&
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Workload Query Advisor summary

i&: Data - Project5-workload_WorkLoad1_WorkloadWithTypicalStats - IBM Optim Query Tuner Client

File Edit MNavigate Search Project Data Run Window Help
HN-H® (@ Q- i~ i % -5~ % - o - ;[ ® Mnage licenses
Bypr 2\ %= Dal = O |[a =
S0
#-1= O] - Testcasel 4|
#-1= Project_Worklo MWorkload Query Advisor Recommendations Summary:
E-= Project-423
= Project4zosVo- e following is a summary of the queries analyzed in the workload. Use this criteria to filter the view for spedific statements.
== Project5-worklc Statements Sorted by Number
== Query Tuner Statements Analyzed Successfully 22
9--‘@ WorkLoadl = Statements with Warnings 4
) Workloac Number of High Severity Warnings 0
&= Projectia Number of Medium Severity Warnings 0
#-= Proj-hong-GM& gtua't"ber osto:tvhS;viﬁtsz W‘?{:‘L‘ES " g
&= Sindle T ements wi ig ver arnings
D___g SSE Br%:ew U Statements with Medium Severity Warnings 0
ng || | statements with Low Severity Warnings 4
=-1= Test Report o ]
Ad Ed
¥ patasou =2~ — O
=
& W |[(u] <
Sun oY
=i View statements that meet the following criteria:
el Configuration Re| H H
[ o i Filter Options of
e SRnea Degree of warning severity: [V] High severity
+ BIRT Classic Mo : _ Statements
3 DB2EC449 [DE Medium severity
&4 DB2ECS39 [DB Low severity Report
-4 DB2EC540 V9 [ Show statements that do not contain warnings
-4 DB2V9EC443 [L
3 SAMPLE Test Se [Eestore Defaurts] [ Save as Defaults ]
B4 SAMPLE1 LUWS S
View Stat ts
-8 STLEC539 — =TT >
= i ] _» ||| Statements Advisors [Quer',-r Advisor Summary 2 ]Statxstacs Advisor | Statistics Advisor Details |
i g® © Get Workioad List s BN E AL AR EEWE (20 DE® o
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Query Advisor view statements

:&: Data - Project5-workload_WorkLoad1_WorkloadWithTypicalStats - IBM Optim Query Tuner Client

File Edit MNavigate Search Project Data Run Window Help
i -HE (@i i - 8- § % o~ - [ ® Manage licenses | pata |
Bypr 2\ %Dal— O =
== L =
i i Workload Tuning Editor
-z 0] - Testcasel 4 |
&= Project_Worklo Query List £
i = Project-423 ~ Workioad Query Advisor Recommendations
== Project4zosvs-
,_—_,@ Project5-worklc This table shows the filtered view of queries based on the confidence level of the recommendation and the degree of warning severity as specified in the
b Query Tuner fiter.
2 ‘@ WorkLoadl | Cefsls | d Query Tools -
“-[E Workload
#-1= Projectia < Previous | 1-22 rows are displayed. Next >
#-= Proj-hong-GM6
32 Single Query Tu_| State... =~ Status Warnings High Severi... = Medium Se... | Low Severit... Execution Count Accumulated E... Accumu * |
#-1= SVL Briefing 3530 Warnings w... 4 0 0 4 5 105.00051 0.06765
&= Test Report | 3531 Wwarnings w... 1 0 0 1 5 114.31219 2.25334
£ ] ] 3547 Warnings w... 1 0 0 1 13 354.38287 6.41448
= 3540 Warnings w... 1 o ] 1 11 249.98885 4,91882
W8 Data sou 2 = 3541 No Warning 0 0 a 0 11 208.49591 0.15119
7 3544 No Warning 0 ] o o i 36.727528 2.33960
& & . i 3542 No Warn_lng 0 0 0 o 11 2019.34059 0.08491 y
3548 Mo Warning 0 o ] 0 16 539.7503 46.9283
i\ﬂ ﬂ 3546 No Warning 0 o 0 ] 13 244.81737 1.26801
& Configuration Repc|| | 3545 NoWarning 0 0 0 0 11 206.56808 0.05985
3553 No Warning 0 o o ] 16 0.50924844 0.17154
== Database Connecti
Eﬁ@ e oo 3552 No Warning 0 0 0 0 16 299.74493 0.08627
Sl 3550 No Warning 0 0 0 o 16 11.583381 0.78896
& DB2EC449 [DE|| | 3549 No Warning O 0 0 0 16 13.630047 0.37115
& DB2EC539 [DB 3539 No Warning 0 0 0 0 11 191.87997 14.2829
-4 DB2EC540 V9 [ 3538 No Warning 0 0 ] 0 9 170.33287 0.12218
-4 DB2V9EC443 [L 3537 No Warning 0 o o ] 9 81.64089 0.31584
-4 SAMPLE Test Se 3536 No Warning 0 ] o o 5 61.39365 2.39194
3 SAMPLEL LUWS 3535 No Warnina 0 0 0 o] 5 497 97RRD 060133 Y
g STLECS539 <_| il ] Ll
= i ] _» ||| Statements Advisors |Quer‘~_.-r Advisor Summanry Statistics Advisor Statistics Advisor Details [Quer',-r Advisor 2 ]
i g® © Get Workioad List s BN E AL AR EEWE (20 DE® o
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Workload Index Advisor (WIA
— SQL Tuning for workload indexes

& Data - WIA_Workload Group 1_WIA - Eclipse SDK
File Edit Mawvigate Search Project Data Diagram Services Samples Run Window  Help

o [l PR SR 5 [y oot & 3mvm

— =
=
[+ || @ Workload Tuning Editor
=  Workload Statements
| = Workload Mame: | WA workload Cwner: | TCOMMOL Summary Skakus: | CAPTURED
! m Descripkion: ﬂ Change...
| -
 Workload Statements
Immediately capture statements or multiple sources to this workload, launch workload advisors, use tools to tune selected queries From the workload, or schedule tasks For capture, consolidation,
and analysis.
:O: Capture - B Workload Tools - | i Query Tools - | @ Schedule - | @@ Hisktory | # Remove -
Fun All Advi
Filter name: E R e vl El view - D& Customize - 4 Refresh
= Previous Run oad Index A
a Run Workload Query Advisor
Al | Source
Execution Cour @ Generate Workload Average ElapsetNjge (sec) | Accumulated CPU Time (sec) | Average CPU Time {sec) | Staternent Texk il
1 S| waorkload Report 0 ] ] SELECT 10 FROM FINAL TABLE (INSERT 1|
1 i) n n SFIFCT Th FROM FThal TARLE (INSERT 1
1 ‘3@ ‘Workload Environment Capture 0 ABLE (IMSERT 1
1 FILE a 1] ABLE (INSERT 1
1 FILE a 1] ABLE (INSERT 1
1 FILE a o SELE (IMSERT 1
1 FILE a 1] N (IMSERT ]
1 FILE a 0 (INSERT 1T
4] | »
Statements 53 JHistory |
1 Properti I/:@: Capture r§ SCL Cat f@) wWorkload  £2 I;S- Monitor q @ Tasks\l E_'.
 EXPLAIM Stored Procedure
[ Use the Following stored procedure ko issue the EXPLAIM statement:
Procedure schema: |S\"SPROC
Procedure Mame: |DSNAEXP
J i J Define Explain Task. ..
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WIA with Index recommendations

& Data - WIA_Workload Group 1_WIA - Eclipse SDK
Flle Edit Mavigate Search Project Data  Diagram Services Samples Run Window  Help

I-Folela- 12 -0

=12 x|

& >

ﬁ Fﬁ [aka %J Java

=

=
[ | @ Workload Tuning Editor

= b Workload Index Advisor Recommendations =
= The Following information shows the index recommendations For this workload.
i m recommendations are applied. There is the option to run index analysis again wit . . -
sl s Estirnated performance improvement: S0 %
Estimated performance improsvement: | 38 % . 0
_ . Disk space required{DASD space): 60,78 MB
Disk space required{DASD space): I 60,78 MB
* Recommendations
Recammendation |
Feature Details Action | Object M., | Columns -
= [#] DSh_WIa_QBLOCK
[ Index Create  DSM_WIA... STMT_ID(ASC) L] M
[ Index Create DSM_WIA... SESSION_ID(ASC) Show Related SOL.., |
1 [7] DSN_DETCOST_TABLE ;
Index Create DSK_DET...  QUERYMO{ASC), EXPLAIN. .. hat-IF Analysis, ., | il
1 [#] DSM_STATEMNT_TABLI 1
[ index Create DSM_STA,..  QUERYMO(ASC), EXPLAIN. .. ] Run DOL... |
=l [#] PLAN_TABLE =T
[ Index Create  PLAN_TAB... QUERYNO(ASCY, BIND TI... LI
[ Index Create  PLAM_TAB... QUERYNO(ASCI, BIND_TL.. T |
[ Index Create PLAN_TAE... QUERYMO(ASC), BIND_TL... 1
Bl [#] S¥SINDEXPART
P 1ndex Create SYSIII\JDEX... PARTITION{ASC) _ILI
4 3
S pmt\— Recommend indexes to improve workload
—— performance
Statements Adwisars lIndex Advisar 53 I
i | oefine Explan st l=ONE G AEYEE WEE |
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WIA — New User scenarios (New in V2.2)

Eous vt i i

_15)
File Edit Mavigate Sez

x|
Workload Index Advisor
J T J@ j [EDats & dava

= &2

4 | 2 Workloac

@eneral | Index Policies | Candidate Indexes | Index Elimination

b= :
= Recommendatio  specify the General options
& i~ User scenaria
v R ) ) o Recommendation
| m Select your tuning scenario: Descripkion:
Fire Turing j An existing application is in place and runs with acceptable performance. However, ;l
" Antior = — yal want ko check whether some performance improvement might be achieved by T |
M _p Testing applications = adding or eliminating some indexes. The index advisor depends on the availability
Remaving nhsolete indexes of complete runtime metrics and statistics to make recommendations undar this
Deploying news applications P | | <=
Redesigning for performance b ¥.
v Cipkior annd Torp —I Details. .. |
I Optior  — Amaunt of disk space to allocate for new indexes Detsis, ., |
% Mo limit

Refresh | " Limit: I il

Mumber of indexes allowed per table; v
¥
—User scenario
Select your tuning scenario: Description:
Fine Tuning ‘-'I &n existing application is in place and runs with acceptable performance. Howewver, “I

wol want ko check whether some performance improvement might be achieved by
adding or eliminating some indexes. The index advisor depends on the avvailability:
af complete runkime metrics and skatiskics to make recommendations under this
=1 | scenario,

Testing applications -

Femoving obsolete indexes
Deploving new applications

Redesigning For performance i vI
|—| 1
s !

Iﬁ—@)

Restore Defaults Save As Default oK Cancel |
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Workload index advisor recommendations

E&: Data - Project5-workload_WorkLoad1_WorkloadTunedWithStatsAdvisor - IBM Optim Query Tuner Client
File Edit MNavigate Search Project Data Run  Window Help

it BO @ Q- P PE - §l - % - < - i [@ Manage Loenses]

E5pr =2 =S Daw = O |4 *Project5-workload_WorkLoad1_Workl ﬁ? *ProjectS-workload_WorklLoad 1_Workl =

<ﬁ==;> = = 2 |
@ Workload Tuning Editor

®=-1= O] - Testcasel J

== Project_WWorkload The following information shows the index recommendations for this workload. You can view the performance improvement when all recommendatior L

®-1= Project-423 are applied. There is the option to run index analysis again with different values to see if there are better recommendations.

#-1= Project4zos\V9- Oute

E

== Project5-workload Estimated performance improvement: 2%

=& Query Tuner Samn 3 ) —
workLoad1 Disk space required(DASD space): MB
Workioad Tune
Workload Tune
WorkloadWitht| | | ~ Recommendations
H 1=+ Projectia

#-1= Proj-hong-GM612 Recommendation

[
[
=-5= Single Query Tuning
[E
[

£ 1= SVL Briefing Feature Details Action Object...  Columns Estimated Disk Space * |
51 Test Report = [#] PART [ ShowDDL...
Index Create PART_V... P_PARTKEY(ASC), P... 17.1953125 I T —
= L2l = [¥] PARTSUPP — = e
W8 Data sour & - — O Index Create  PARTSU... PS_SUPPKEY(ASC) -
= Index Create PARTSU... PS_SUPPLYCOST(AS... ;&j DDL Details
= =] LINEITEM
& o |[&] = Index Create  LINEITE... L_SHIPMODE(ASC), ... L] save
tita Index Create  LINEITE... L_QUANTITY(ASC), L...
= Configuraton Repos Index Create  LINEITE... L_RETURNFLAG(ASC... || CREATE INDEX DB2OE.LINEITEM_VIRT_IDX_1159535554645 ON ~|
= Database Connectio i Create  LINEITE... L_SUPPKEY(ASC). L || SySADM.LINEITEM ( L_SHIPMODE ASC, L_ORDERKEY ASC) FREEPAGE 0 | |
B4 BIRT Classic Mods < il V| PcTFREE 10° =
- DB2EC449 [DBEZ T ’ | |
& DB2ECS39 [DB2
e CREATE INDEX DB20E.LINEITEM_VIRT_IDX_1159535563807 ON
-4 DB2V9EC443 [Di » Recommendation Parameters SYSADM.LINEITEM ( L_QUANTITY ASC, L_EXTENDEDPRICE ASC, L_TAX
3 SAMPLE Test Ser —— ASC) FREEPAGE 0 PCTFREE 10;
-6 SAMPLE1 Luwoy|| = Existing indexes
M BB CREATE INDEX DB20E.LINEITEM_VIRT_IDX_1159535564028 ON
Object Name Creator Columns Used - — — —
= CUSTOMER SYSADM.LINEITEM ( L_RETURMFLAG ASC, L_LINESTATUS ASC,
B i L_EXTENDEDPRICE ASC, L_TAX ASC, L_DISCOUNT ASC, L_QUANTITY
= i | _» || Statements Advisors Index Advisor % | _ ASC, L_SHIPDATE ASC) FREEPAGE 0 PCTFREE 10; v |
= ! Get Index Recommendation | —
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Monitor workload for CPU Time

:&: Data - Project5-workload_WorkLeoad1_WorkloadTunedWithStatsAdvisor - IBM Optim Query Tuner Client

File Edit MNavigate Search Project Data Run Window Help

H-HO (@ - #1805

Subsystem: |TLITORI.AL_ZOS <enabled> ~ | [ Connect... ]

= Monitor Profiles List

monitor profiles. If yvou stop al monitoring, this affects the normal monitor profies which may result in the loss of important data.
E& Monitor Profie - B Monitoring - = Open - D Schedule

Open an existing monitor profile to view or modify the information or create a new monitor profile. Each time a new profile is created, you can start monitoring to update the list of

+ | " Refresh Subsystemn monitoring is: |QM
Monitor Name - Summary Status Qowner Description
AbsoluteCPUTImeExce... | ENABLED/STARTED SYSADM

contains a set of exce...
contains a set of SQL ...

NormalMonitor ENABLED/STARTED SYSADM

- Selected Monitor Profie

Monitor Profile Defl;ai’s]

Source List:
CPU time threshold: 0.001 Authorization ID | IP Address Plan Collection Package
Relative CPU time threshold: [ | SYSADM 127.0.0.1
Capture EXPLAIN information
Granularity: Capture the number of executions and accummulated CPU time
{recom mended for minimal effects to performance)

Capture complete runtime information
fapproximately 109 CPLU overbead)
Mumber of push out for all statements when the statement leaves the cache:

Number of push out for each statement when exception threshold is met:

Mumber of push out for all statements when exception threshold is met:
b ||

i p®

© Get Index Recommendation

= ol EROlak R WE ([0 @ = >»

| B
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Tuning a workload monitored into a project

:&: Data - Project5-workload_WorkLoad1_AbsoluteCPUTimeExceptionMonitor - IBM Optim Query Tuner Client
File Edit MNavigate Search Project Data Run Window Help

M-H&S (@i i £ i &

55 e S

: | &, Manage Licenses

T4 *projects-workload_wWork

[#4 *Projects-workload_work

[ *Projects-workload_work

- Projec 32 ~ %= pataP| — O
BEs T
= 01 - Testcasel - |

1= Project_Workload

= Project-423

1=+ Project4zosve- Outer 3
== Project5-workload
== Query Tuner Sample
=-{& WorkLoad1
AbsoluteCPUTImMe
WorkloadTunedv
WorkloadTunedV
WorkloadWithTy
#-1=* Projectia

@ 1= Proj-hong-GM612

i

E

t-5= Single Query Tuning
t-1=* SVL Briefing

&= Test Report e
£ [ 2

8 Data Source Expl &2 = 8

@ Workload Tuning Editor

- Statements
. | AbsoluteCPUTIMeE .
Workload Name: ‘ T ‘Wo;ldoad owner:

SYSADM

Summary Status:

ENABLED/STARTED

Description:
~ Workload Statements

| contains a set of exception SQL statements that satisfy the predefined

8

Immediately capture statements or multiple sources to this workload, launch workload advisors, use tools to tune selected queries from the

workdoad, or schedule tasks for capture, consolidation, and analysis.

& Captre

B workload Tools -

& Query Tools

D schedule

Hic e | DEFAULT_VIEW

v Blvew

< Previous

Al Mon'rtor|

1-4 rows are displayed.

=

Next =

%3 History | ¥ Bemove

~ D& Customize ~

5 < |y~ Execution Count  Source Accumulated Elapsed Time (sec) Awverage Elapsed Time (sec) Accumulated CPU Time (sec) Awverage CPU Ti
4 e 5 47.044178 9.408835 4.14425 0.82885
(= Configuration Repositories 5 6.865626 1.373125 0.112362 0.022472
(= Database Connections 16 0.219881 0.013743 0.036937 0.002309
-4 BIRT Classic Models Sar 16 0.32213 0.020133 0.01921 0.001201
& DB2EC449 [DB2 Alias]
& DB2ECS539 [DB?2 Alias]
& DB2EC540 V9 [DB2 Ala
& DB2V9EC443 [DB2 Alias
E2 SAMPLE Test Server LU'
E4 SAMPLE1 LUWS7
g4 STLECS39
i| I} ] L|
=l il | _* ||| statements 2
o® : Get Index Recommendation = = ERC AR |2 @=E % o
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Acceleration of SQL Performance and better
application development with OMPE and
Optim Development Studio

- A peek at product integration support

98FE10H7H £ =
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Accelerate SQL Performance with OPME and Optim Development Studio
= Omegamon XE (2)

Microsoft Photo Editor

Snap02.jpg]
#f Fle Edt Vew Image Effects Toos Window Hep

|0z &3 4w -

1Q 2 %[0« B |

350911 - Statistcs Details

Statiscs Detals View Tools Wndow He

@8{®

Dss  Cument | [z |
Processing Regular 4

Refieshe Manual

Carert e setitg

@ &

Man | SOL Statements

S0 Stetement

select count (%) from sysibm.sysroutines c,
sysibn.sysroutines &

—~

sysibm.sysroutines d,

N
VhwswutmNumew
0| Lock and Letch Wat Tine 0000000
copes 0 GlobalLocks Wat Tme 0000000
Stats ive | Reads by ctrer Trreads Wat Time 0000000
nsert G/3/035.2404PM_| Wites by other Thveads Wt Tme 0000000
Exeoutons 2 Program e saLCzED?
6 TabieNane SYSROUTINES
Synctroncus wite 0 AUN
Getpage 6858 | Cunent Rules 082
Rows exomined [ 0
0 Storage Link Excesded 0
2 Sttemert Line Nmber 20
1| Trnsaction dbp e
son 0 Userp s
Ready V4

OPME launch
OQT to tune
»= SQL performance

= O

tim Develo

€ Java - javaProji/src/test/EmpData java - Ecipse Platform - C:\ds22\runtime-New_configuration

ment Studio

File Edit Source Refactor Navigate Search Project Data Run Diagram Services Samples Window Help

5. i@ | h%-0-8-Q-|0- |E @G- @794 el B e
[ A e
1% pacagee 51\ Jg Heraray| = 0| sapasa [0 vpsava Und aliz B2 outine 32 =B
= & 7 |8 eupdace(sql - "UPDATE Dswsslo. (IS BRs e~
Fr=p=——n seT mumvo | S0 S
&1 javaProjt L FHONE! " gpen Dedaraton 3 7% import dedarations
B-@ src o v s OpenTypeHerarchy  F4 £ empoata
£ test + " WHERE EMRY o CalHerachy  ChisAlteH @ getEmps)
- Enpjova st spdnzebep (srxing emone, 31 GO s o ttSting
2 i Srring son, omews s QUKo cro o e
@0 Evobatalm.jave o D::ir?ml':mlnx T QuikTypeHerdy  CrieT ©  ceateEmp(String, Sting, String
- JRE System Library k] @ e B owin Altsshifeew » ® ceateEmp(Emp)
i, Referenced Libraries ° string
-G marcQuersFolder /7 Update cne DSNG910.EMP by Elicp - ® updaieErpEn)
§  GUpdate(sql = "UFDATE DSNESIOL oo e o deewEnpising)
B Shift+7 Cop: @ deleteEmp(Emp)
%, Find reference in SQL Outine Paste [
B mnsa SIS | quickF ctist
Sourca Code drivde ol = proerae KT — )

[[a

Eie Bt Mavigate Search Broject Datn

in-HE (el e

i Window b

E-riex

= (Byrn

2 proect Fxni
B

535 DataProject| = O

[ OMPE_praject_i_

Optim Query Tuner

5 OMPE_project_1

B s

[T ——

~ e Adtivation
functians are disabled. Learn More.

~ Query Text

Specify the query text for query tuner,
SELECT COUNT(<) FROM
SYSIBM.SYSROUINES €,

SYSIBM.SYSROUTINES D,
SYSIDM.GYSROUTINES £

(& Configuration Repoaitorica
&G Database Connections
9 CsrECos4 [DE2 Als]

N peodduct icense for TAM Optim Query Tiner is Activated on the data server. Advanced fising

B une Ouerv.
Choose Turing Activities.
5] Generate Report.

@) Query Environment Capture

0 Test Condidate Indexes... @ Uparade
reate Plan Hint ¥ Usarade

)

25 cutine 52 -
An outine is not avalable.

& DBNAME (D52 Aliss]
8 nsaFaTx A2 Alies]
8 psoeTr [pE2 Alss]
8 DSOETPCD [DB2 Alas]
8 DT402 (D52 Ales]
|- EcosesYs D82 Als]
8 Fosw R0 Alms]
8 Lns506 [0 Alise]
8 LaBEC501 [DBZ Alies]
{8 LABEC505 [DE2 Alias]
- LABECS583 [DB2 Alias]
=1 &3 PMO1D911 (DB2 for /05 Ve (New-[ae]
S— [E3)

(£ ——

[ properties 52 - [B] Capture SQL for Tuning| 5 SQL Category| (3 werkioad st | [ Monitor Lict| [ SQL Results |

al= - v =n

Property.

| value

i

= ODS Launch OQT
= For application tuning
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Product Integration Support:
- OMPE Launch Query Tuner for SQL Performance tuning

** Microsoft Photo Editor - [Snap02.jpg]

f Fe Edt View Image Effects Toos Window Hep

|D=d|

ER=1NF AR

QLY %o ~ |

Stetistics Details  Wiewe Tools  Windowe  Help

R RE

File Edit Navigate Search Project Data Run Window Help

D

Fi

ata: Cument

[k,

| [0

Processing: Regular 4

ehesh;  Manwal 4 A

Main SOL Statements |

E

- SAL Statement

select count (¥
aysibm. sysroutines e

from sy=ibm.sysroutines c, =ysi

[_Explar [ Vi Stetement in New Window |

Users
Copies
Status
Inzert

wecutions

Synchronous Read
Synchronous Wite

Getpage

Rowws exarmingd

Rows exarmined f Executions
Rovwes processed

Rows processed § Executions
Sort

=

0

Active

B/3/03 3:24:04 PM

2

E

i

168,928

0

0
2
1
0

fHE @i e b =B
[proecrel 2 & Datmproect| = O [ oupe Project 1. onpEMonorngsls OWPE SQuL &1 O)[cEaune st =0
BR Y i  |||An outline is not available.
E°= " || Optim Query Tuner il
{= OMPE _Project_1
Current ime settihg "
4 = No product license for I8M Optim Query Tuner is activated on the data server, Advanced tuning
= functions are disabled, Learn Mare,
¥ Query Text
Spedify the query text for query tuner, =
SELECT COUNT(*) FROM
SYSIEM SYSROUTINS C, § mueOuerv.
SYSIBM.SYSROUTINES D, £
TSysroutines d, SYSIBM,5YSROLTINES £ Choose Tuning Activities...
=| Generate Repart
l} @ Query Environment Capture
@ Test Candidate Indexes. .. ﬁ Uparade & |
W Data Source Explorer 52 =[] - .
= TR = o= |#2| Create Plan Hint ¥ Uparade
Lock and Latch Wit Titme 0.000000 BE W ‘ E‘ AT
Glokal Locks Wat Time 0.000000 = Configuration Repositories
Reads by other Threads \Wait Time 0.000000 [ Database Connections |
Wirites by ather Threads Walt Time 0.000000 5 CoREC064 [DB2 Aliss] Query
Hroun e SULCENE ST e propertes 3 [0 Captre SQL forTuring | 501 Category| [ Workdomd st [ orvtor st | EJSQUResits] | 5|36 = ¥ =5
Table Nate SYSROUTINES DSCEAIX [D52 Alac] i
DSOETP [052 Alas] Property I !
Dyramicrules Bind RUM ‘ - T i
Current Rules De2 BSEIEN [D‘_ﬂ ]
e e i DT402 [DB2 Alias]
e ECOSESYS [DB2 Als]
Starage Limit Exceeded 1] EC53 (D82 Alas]
Staternent Line Nurber 210 a LABSDG [DB2 Als]
Transaction dbbp.exe 8 LABECS01 [DE2 Alizs]
User I MTS [ LABECS05 [DB2 Als]

9 LapeCsaa Do Alns]
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Product Integration ODS (with pureQuery)

-

|
I
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ODS launch Query Tuner for (PQ) Tuning

Java

-

- jJavaProjl/srcftest/EmpData.java - Edipse Platform - CGY\ds22\ runtime-New_configuration

File Edit Source Refactor Mavigate Search Project Data Run Diagram Services Samples Window Help

-> QT

ﬂla’ Java [fnData [~ Resource

= B8
B W e w T

.
BF outline 2

test

import declarations

EmpData

getEmps()

getEmp(String)

getEmp(Emp)
createEmp(String, String, String
createEmp{Emp)
updateEmp({String, String, String
updateEmp{Emp)
deleteEmp(String)
deleteEmp{Emp])

SR 1 ]

000000000

EI | i3
;E Aﬂ—hwﬂl‘l‘] = 0O

ri- @@ -0- -0~ | B &~ | ™| P
9| - é; -t o - -
8 PackageE I3 T: md‘l!] = 8] ﬁw [’m Emp.java M Undo Ctri+Z
== = BUpdate (sgl — "UBDATE DSNS9igp,  Doioioiis
= - ) + " SET EMENO Sawe Gt s
- desigriPro
= Em: oo EHONE!  goen Dedaration F3
T - DL e e Twerwdy 4
B8 test : " Open Call Herarchy Chrl+Alt+H
@m Emp.java int updateEl?ip(Strlng empno, ?.t - = 48
Em EmpData.java String lastname, Strir B Brescdonmts 5
: : -Ja . . Quick Outiine Cctri+o
= - [J] EmpDatalmol.java String job, short edle
. i Tl BigDecimal s=salary Bicg Quick Type Heerarchy Cirl+T
B JRE System Library [idk] . o . AR
[+ mk Referenced Libraries
- & pureQueryFolder // Update one DSH8910.EMP by [ Cut Ctris¥
= @Update (sgl = "UPDATE DSNE8210. Copy ctrisC
=1 Find in Data Source Explorer shift+F7 Copy Qualified Name
&, Find reference in SQL Outline Paste Cirl+¥
. [35 RunsqQL Shift+F6 Quick Fix chl¥l
——I'._ Source Code Analysis > Source Alt4Shift+s  »
[2¢ Proble Refactor Alt+Shift+T »
L FormatsqL Local History »
¥ Generate pureQuery Code...  Shift+F8 References »
Performa X Generate XML Dedarations 3

EAE =S E SRR

Schema: T Generate DDL

|54 Add to Snippets...

B 2=

= | Open Visual Explain
& Tune SQL

- (], DELETE FROM DSN8S 10.EMP WHERE

- [, SELECT EMPNO, FIRSTNME, MIDINIT, LASTT

- [, SELECT EMPNO, FIRSTMME, MIDINIT, LASTT

- |[}], SELECT EMPNO, FIRSTNME, MIDINIT, LASTT

E

| [, 1IPRATFE NSNAG 1N_FMP SFT FMPNOL = 2 FTF
R

|

Dé

Debug As
Profile As
Validate

Team
Compare With
Replace With

¥y v vl

vy v vew
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Optim Query Tuner V2.2 — What’s new?

= Optim Query Tuner V2.2

— Made available in June/July, 2009

* IBM Optim Query Tuner for DB2 for z/OS
— Single Query based
* IBM Optim Workload Tuner for DB2 for z/OS
— Single query and workload SQL tuning
* IBM Optim Query Tuner for DB2 LUW
— Support Single Query SQL Tuning tools and advisors
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IBM Optim Query Tuner V2.2 New Feature Highlights

= Usability and workflow enhancements

— Integrated look and feel when evaluating advisor
recommendations
— Expanded project management
* provides the ability to group statements
* maintain versions of statements and analysis results
— Common DB connection and management
— Ability to capture and analyze SQL from
- Code editors
* Routine editor
* Integrated Query Editor (IQE)
« pureQuery Outline

« Data Source Explorer
— Packages, UDFs ,Stored Procedures, Triggers and Views
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IBM Optim Query Tuner V2.2 New Feature Highlights...

= SQL tuning Tools and Advisors enhancements

— Index Advisors
- Ability to maintain user-defined virtual indexes without invoking
the Index Advisor
* New predefined scenarios for Workload Index Advisor
Recommendations
« New and enhanced rules for Index Advisor recommendations
— Statistics Advisor
* New and enhanced rules for Statistics advisor recommendations
« New Statistics profile function
— ability to save implemented RUNSTATS recommendations
fo a user-created profile table for later recall
— Access Plan Graph to present the use of virtual indexes and its

statistics
— Access plan graph comparison
* Ability to compare APG between two statements or tuning analysis
results before and after
— Integrated advisor recommendations into APG
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IBM Optim Query Tuner V2.2 New Feature Highlights...

= Provide performance enhancement for
— Workload SQL capturing
— Workload Advisors
= Support product integration with
— IBM Optim Development Studio (ODS)
— OMEGAMON XE(z) for DB2 PM/PE (APAR PK88290)
— With ability to launch Query Tuner during application
development (with pureQuery) by ODS and SQL performance
monitoring for further performance analysis by OMPE.
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Optim Query Tuner — The Step Beyond

= More usability enhancements
= More performance enhancements
= More enhancements on advisor

recommendations

— provide more best-practice rule for better application
development

— for both novice and experienced DBAs and
developers

= More workload SQL tuning features/functions
= More product integration support
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Summary

= IBM Optim Query Tuner
— Made substantial enhancements in V2.2 for DB2 z
— Provide Single Query Tuning tools and advisors for DB2 LUW
(V2.2 new)

= Provides Key Business Value to
— Increase quality of service by proactively solving problems before

they occur
» Accelerate problem analysis/resolution by providing expert guidance and
decreasing reliance on special skills
- Aggregate performance data in a query warehouse to readily see and track
the affect of changes over time
« Query Workload Tuner can:
— Define and analyze workloads to proactively optimize physical database
design on indexes
— Provide SQL workload and query tuning advice to maximize application
performances and reduce the total cost of ownership
— Eliminating the needs for costly manual analysis of large applications with
huge number of SQL in a large workload
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Optim Query Tuner — Feature offering

Backup charts
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IBM Optim Query Tuner key functions

Functions Query Tuner for DB2 for z/0S and LUW Query Workload Tuner for
(single Query) DB2 for z/0S
Query Formatter Yes Yes
Query Annotation Yes Yes
Access Plan Graph Yes Yes
Visual Plan Hint** Yes Yes
Query Advisor Yes Yes
Access Path Advisor Yes Yes
Statistics Advisor Yes Yes
Index Advisor Yes Yes
Query Reports Yes Yes
Query Environment Capture** Yes Yes
Workload Query Advisor Yes
Workload Statistics Advisor Yes
Workload Index Advisor Yes
Workload Query Reports Yes
Workload Environment Capture Yes
Profile Based Monitor * Yes

« *DB2 for z/0OS V9.1 NFM
« ** functions for DB2 for z/OS
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IBM Optim Solutions

= Optim Solutions Page:
— http://'www.ibm.com/software/data/optim/

= IBM Integrated Data Management (Optim and Data
Studio):
— http://www.ibm.com/developerworks/spaces/optim

Tutorials
Downloads

Forums / Blogs

Join the community!
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Important Disclaimer

THE INFORMATION CONTAINED IN THIS PRESENTATION IS PROVIDED
FOR INFORMATIONAL PURPOSES ONLY.

WHILE EFFORTS WERE MADE TO VERIFY THE COMPLETENESS AND
ACCURACY OF THE INFORMATION CONTAINED IN THIS PRESENTATION, IT
%I\S/IPFI’_I%E)[\)/IDED “AS 1IS”, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR

IN ADDITION, THIS INFORMATION IS BASED ON IBM'S CURRENT
PRODUCT PLANS AND STRATEGY, WHICH ARE SUBJECT TO CHANGE BY
IBM WITHOUT NOTICE.

IBM SHALL NOT BE RESPONSIBLE FOR ANY DAMAGES ARISING OUT OF
THE USE OF, OR OTHERWISE RELATED TO, THIS PRESENTATION OR ANY
OTHER DOCUMENTATION.

NOTHING CONTAINED IN THIS PRESENTATION IS INTENDED TO, OR
SHALL HAVE THE EFFECT OF:

« CREATING ANY WARRANTY OR REPRESENTATION FROM IBM (OR ITS
AFFILIATES OR ITS OR THEIR SUPPLIERS AND/OR LICENSORS); OR

« ALTERING THE TERMS AND CONDITIONS OF THE APPLICABLE LICENSE
AGREEMENT GOVERNING THE USE OF IBM SOFTWARE.
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You
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