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What do Businesses Have?

A Collection of Disparate, Single-Purpose Products

IBM InfoSphere Data Architect Embarcadero ER/Studio

. Quest Spotlight
Oracle Tuning Pack

Sybase PowerDesigner

IBM Optim Data Growth Solution CA ERwin

IBM Data Studio Developer
Guardium Quest

Solix EDMS InTrust
Oracle JDeveloper
IBM Optim
Quest TOAD
IBM Comparison Embarcadero
Quest Central .
Tool for DB2 z/0S Rapid SQL
Oracle Data Studio
Vault Administrator
Oracle Diagnostic
Pack
""" Embarcadero
BMC Patrol Change Manager
IBM DB2 tools Oracle Change

Management Pack
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The gaps create risk ...

= | oss of customers

— Average customer churn rate up 2.5%
after a breach

= | oss of revenue

— $197 USD per customer record leaked

— Average cost was ~ $6.3 million / breach

in this study

— Average cost for financial services
organizations was 17% higher than
average

= Fines, penalties or inability to
conduct business based on non-

compliance

— PCI

— Sarbanes-Oxley (SOX)

— HIPAA

— Data Breach Disclosure Laws
— Gramm-Leach-Bliley Act

— Basellll

Economics

Search Politics for
MPs and issues
|

y, rch

Ask Aristotle Q}

Find an MP
By postcode or place:

Orbrowssthe
mgp':;"

How 1o use Aristotie

Jobs from our site

O STAFFNURSE.COM:
Nursing Home
Manager

O STAFFNURSE.COM:

Assistant

5pm GMT update

Personal details of every child
in UK lost by Revenue &
Customs

Deborah Summers and agencies
Tuesday November 20, 2007

Guardian Unlimited

The personal details of virtually every
child in the UK has been lost by HM
Revenue and Customs, the chancellor,
Alistair Darling, admitted today

The missing information includes the
names, addresses and dates-of-hirth of
the children and the national insurance
numbers, and in some cases the bank
details, of parents claiming child
benefits.

More than 25 million individuals are
affected.

Paul Gray, the chairman of HM Revenue
and Customs, today resigned over the
“extremely senous failure” of security

Paul Gray, who has
resigned as chairman of
HM Revenue and Customs,

Phatograph: Toby
Melville/FA

Source: “2007 Annual Study: Cost of a Data Breach” , The Ponemon Institute
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Worldwide IT Spending on Servers, Power and

Spending Cooling, and Management/Administration istElEEBasE
(US$B) (M Units)
$300 - - 50
: - 45
§250 - 13 Power and Cooling Costs _
IEH Server Mgt and Admin Costs a0 N
200 - IEH New Server Spending ' ' 33
- Driven by the increasing
T30 numbers of physical
systems, system
$150 - 25 ymanager%ent
has become the main
20 component of IT costs
$100 15 and is growing rapidly
Y,
$50 10
| »
Yo g o P o © °
o S O N o D o d O O
O O O O " O ' H” H O &' O NV O N
FEE LT TS

Many Servers, Much Capacity, Low Utilization =
$140B unutilized server assets

Source: IDC, 2006
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What do Businesses Need?

An integrated environment to span today’s flexible roles

= Manage data throughout its lifecycle
— From design to sunset

= Manage data across complex IT environments
— Multiple interrelated databases, applications and platforms

= Facilitate cross-functional collaboration
— Within IT

— Among Line of Business, Compliance functions
— Across disparate skill sets

= Optimize business value
— Respond quickly to emerging opportunities
— Improve quality of service

— Reduce cost of ownership
— Mitigate risk

1l
il
]
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Introducing Integrated Data Management

An integrated, modular environment to design, develop, deploy,
operate, optimize and govern enterprise data throughout its “

lifecycle on the System z platform

Enabling organizations to more efficiently and effectively

* Respond to emergent, data-intensive business opportunities
= Meet service level agreements for data-driven applications

= Comply with data privacy and data retention regulations

= Grow the business while driving down total cost of

ownership
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Integrated Data Management

Application
Manager

Database
Administrator

Data Architect

Developer

Deliver increasing value across the
lifecycle, from requirements to
retirement

Facilitate collaboration and efficiency
across roles, via shared artifacts,
automation and consistent interfaces

Increase ability to meet service level
agreements, improving problem
isolation, performance optimization,
capacity planning, and workload and
impact analysis

Comply with data security, privacy,
and retention policies /everaging
Shared policy, services, and reporting
infrastructure
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Integrated Data Management Solutions
- The broadest range of capabilities for managing the value of your
data throughout its lifetime

InfoSphere Data Architect**

Optim Data Growth Solutions**
Optim Query Workload Tuner ‘
(2)
DB2 Performance Expert and

Extended Insight (DB2 LUW)
Omegamon XE (z)

DB2 z/OS Tools

Optim Development Studio**
Optim Query Tuner**

Optim Test Data
Management**

Optim Data Privacy
Solutions**

Optim pureQuery Runtime**

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

DB2 Audit Management Expert** ,
. Heterogeneous Offerings
Database Encryption Expert ** 7 and LUW
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InfoSphere Data Architect
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InfoSphere Data Architect

A collaborative, data design solution to discover, model, relate,
and standardize diverse data assets.

Key Features
= Create logical and physical data models  CoEETT——
= Discover, explore, and visualize the @b rees:

structure of data sources T L

B[ Z5) HR.ldm 0] Inweice ldm 22 overview 22 Invoice 2 = B |5 owire 52 =]
BE < ~ Palette + 5 ||$‘
= Select —

12 Design [ Invoice Term

= Discover or identify relationships T Shee

(8 %ML Schemas o Attribteg Intellectual Property — :

between disparate data sources ey 1=

6 Invoice.ldm
Geometric Sh
N & Inwaice and Shipment [merm Ty =0 =
= Compare and synchronize the structure T g ]
Owerview nvoice Date
£ Domains L)) [ Term Type Descrition o Irwiice Description

# Inveice Part of =

of two data sources =

# Shipment

= 3
. 04 Database Explorer 52 = [m .
= Analyze and enforce compliance to EFYYAd |
i N @i:n;::‘;;:m [DBZ for Linw, UMLX, and Windaws Y2 m““ Problems | Error Log | Model Report | Baokmarks | History ¥ =
enterprise standards e e AT
reEiri stes
£ oralog [Oracle 10] Relationst hips ] B
- S u p po rt aC ro SS h ete rog e n eo u S -1 SAMPLE [DB2 for Linux, UNIX, and Windows ¥9.1] | Documentation (e Primary ... SurrogateKey | Type LengthjPrecision | Scale
-3 TOOLSDE [DBZ Alias] Annotation Term Type Code o] m} Cods [CHAR(S)]
e Term Type Descripion [ ] Description [¥ARCH. .,
databases
. . .
= Integration with the Rational Software <, 5 . .
Dome

Delivery Platform, Optim, IBM < 05 7 2o
Information Server, and IBM Industry
Models
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Automate Data Design via Model-driven Transformation

= = ey &
] - FyNome () *hasorant € inane:siing
“isUsedd
esrtyName () 4 g starDate D
*TrsObiciveor “

transformation

Rational Software Architect

) PseniceDota... | £ RO dm | 22 ProductFndamentels | 25 Dagram

e : ——— SOLUTION
= Compare and sync e — R ARCHITECT
facilitates merge e

WebSphere Business Modeler

UML

InfoSphere Data Architect

Optim DataBase
Administrator

@5 Directives | v oo, | s vinan | O vomucons | B Ao .| 5 Prseveasbeao., | B ostenandal.. | rowmin |0
1w ConceptualMo... |G AL vzndn | O isvuctons | B =) el D rowmmldn  |E2R
PR — A L — o
4 ttp /a3, 0r TR fxmidsig-core fmidsia-core-schema, xsd_{http: s
hasForcontactrefeence
hassorcontacrersnce ottt isContactpreferezof
(%] Elements | Types @ Contactrefemce
— = — 5  RolePlaer ispiayng < o amtaeTenne (= ) % Comactrferene 1§
[€] Address : ODMcomplexT oDl ‘85 Business Hodel Obiect 19 (KT oF contactnstrudions Eg:;‘"?::jv;ﬂobwdlﬂlw T cntcinsucors
(€] AdminData : ODMcomplexT dminData [E oD GminDate o Roleplayerid Tz - e s
[€] Alizs : ODMcomplexTypeDefinition-Alias ODMcomplexTypeDefinition-Alias ium:ﬁnﬁdurwiqe &fsvé;m::';‘w
refencatiedum refertededum
[&] Annotation : CDMcomplexT oD 24 Sratom f
(€] ArchiveLavout : ODMcomplexTypeDefinition-archiveLaye ODMcomplexTypeDefinition-Archivel avout e e s i i -
i 7 disallowedPuposes ) esiin 7 disallowedPuposes
[&] ArchivelavoutRef : CDMcomplexTs frition-ArchiveL. &5 o0 finition-Archivel avoutRef - @ InvolvedPary o u © Involvedaty o
5 i = T et ] M g el bt @ InvalvedPartyiok - Business HodelObject [
(2] Assodiation : ODMcomplexType ciation oD efinition-Association E Rolepiaveria i) Fevert
o m—— e Roepiaver o~ Inohedartyame 4170 8 Blatre | St o Inohedpamiame TR0
E AuditRecord : ODMcomplexType! ard Joi] ord Sled % inolvedpanyol s A Inhedbary S ingoe
BasicDefiitions : ODMcomplexT icDefini oD icDefinitions legalCapax m, oo refersaskontactingperson o7 legalCapacty en
et & of fecydestans E  — prefersasContactngp i itecycesans o7 starDae prefersasContactingPeson
(€] Certificate : ODMcomplexTypeDefinition-Certificate () ODMcomplexTypeDefinition-Certificate : text o saviusness odel Obect 4[5 tebesh 2 o sPlayngBusiness HodelObect [ o~ hasForContextBusiness odelObject (K0
o iplayingRoleplayer sPlae: "
[&] CheckValue : ODMcomplexTypeDefinition-CheckValue ODMcomplexTypeDefinition-Checkvalue : value o InvolvedpartyRole 16 (A ;“;"‘"jmg;g;;‘:(::;“m payeay
manages | o- CortacPortld
[8] City : ODMcomplexTypeDefinition-City ODMeomplexTypeDefinition-City : text - .»pgsn.wm.mxé?gq manages ";”"f“f,‘:;‘"m,ﬂ;](
[€] CiricalDats : ODMcomplexTypeDefiition-ClnicsDsts v ODMcomplexTyneDefvtion-ClricalDats = | AR A URIKIRY, | prionyg SO SSH | pryeg
F o Chamel14[F
(@ Attrbutes | (2 Groups J
= = = Indvidial
@ AddressAtirbuteExtension {1/ AddressFlementExtension SasHOTHO e 1o ] isprefenedin @ ndividud
@ AdminDataAttributeDefinition ' AdminDataElementExtension E;‘:v‘;f::;;‘m‘ i ::f;";:;g;’:;;;’,"'m‘“”ﬂ ispreferredin
@ AdminDataAttributeExtension () AlissElementExtenson ndvidual1d Invohedpaty 4[]
g & Indvduas
@ AliasAttributeDefinition il AnnotationElementExtension

DATABASE
ADMINISTRATOR

DATA

INTEGRATION
ARCHITECT

DEVELOPER
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Optim Test Data Management Solution

Optim data Privacy Solutions
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Optim Test Data Management Solution

Streamline building test databases, improve application
quality, cut IT costs and accelerate solution delivery

= Accelerate time to market
— Create “right sized” test databases
— Extract referentially intact subsets

— Compare baseline data against test results to
pinpoint and resolve application defects faster

— Edit test data to create error and boundary conditions
— Easily refresh, reset and maintain test environments
= Cut storage costs

— Reduce storage requirements by
using smaller subsets for testing
= Enable compliance »
— De-identify or mask data
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Enterprise Challenge: Data Privacy
Optim Data Privacy Solution

= Application-aware masking capabilities ensure data is realistic but fictional
» Prepackaged data masking routines make it easy to de-identify elements

— E.g. credit card numbers & email addresses

100052 Qw

2SS 120-54-2464

‘Pers. No.: 10005 Pers.Assgn Dmg sr.consul Data is masked with

Mrs Anika Schafer

Name Mrs Amanda Winters | SSN  |200-11-3333 | realistic but fictional
Chicago Active = =
ag _ | information
Chicago Salaried staff 3 5emi-Manthly
Start a1.81.2003 To 31.12.99939 Chng |28.09 2003 ﬁtﬂ HEHRIMEL |

A comprehensive set of data masking techniques to transform or de-identify data,
including:

=String literal values =Arithmetic expressions =Lookup values
=Character substrings =Concatenated expressions =Intelligence
Random or sequential numbers =Date aging
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Optim Query Tuner

Models
Y"ll - (ai
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Optim Query Tuner

Maximize performance and reduce specialized skill
requirements

= Optim Query Tuner ( a.k.a. Optimization Expert)

= Empowers Developers and DBAs to proactively tune queries for improved SQL
performance

= 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
over Data Lifetime
= Eclipse Based with integration and shell sharing with:
—InfoSphere data Architect

— Optim Development Studio (with pureQuery)
— Optim Database Administrator

= Support both DB2 for z/0S and LUW
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Optim Query Tuner Key Features at a Glance

 Workload |
| Environ |-

Environ. || Advisor Advisor Lo |
/ ~Statistics|  Index | = Query |
¥ : Y i | Advisor | | Advisor |
Advisor | Advisor || Aqp5
— J ) o

Control Center | - Monitor

%@%
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IBM Optim Query Tuner key functions

Functions Query Tuner for DB2 for z/OS and LUW Query Workload Tuner for
(single Query) DB2 for z/OS
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 Query Tuner

&3 Data - New Project1 Query Group 1_Query 1 - IBM Optim Query Tuner Client
File Edit Mavigate Search Project Data Run  Window Help

i @i- i@ if-FT-eo-

Froject | =0 .5 E) Mew Projectl_Query Group 1_Query 1 82

0E ¥

S ~ Query Format and Annotation a
roject1

- Access Plan Graph

2 For 2/05 1[DE2 For zf/ONSTLECL) || | Original | Transformed |

=) ety Group 1

: l"_]:;> Analysis Result 1

Formatted Query ~
=- S_ELECT SY¥SADM.SUPPLIER.S_SILUPPKEY b
, SYSADM.SUPPLIER.S_MNAME

, UM SYSADM.LIMEITEM.L_DISCOUNT ) AS REVE 2

I3
s | > | = — —
== — gg Query', 4 Q Cuery Block 1’ gg Guery Block 2 i
Advisor Recommendation Overview =
| Advisor Priority Description A V&) choose Tuning Activities.. .
R dati =
= R = = Recommendations =] Generate Report
b Source Explorer 2 8 » ]
S8 i moce | Access Path Advisor @ HIGH L@J Query Environment Capture
E.|- <'===D Eﬁﬁ’ |E| E\éﬂ Eﬁl = ( P Fobb Acdiene @ LTL Th CHC AR ARRET kbl e B s bl i
Configuration Repositaries
Database Connections bbb
59 DBZ For Z/OS 1 (DB2 For 2/05 ¥ (New || | -
-- a STLE(|:1I1 ( ek Query | Analysis Result 1 25 |
=] Properties !E Capture SGL for Tuning = 50l Categary | [B ‘Workload List =|3 Manitor List | 2 50L Resulks -@@ Advisor Detal 52 ) =8|

£ Statistics Recommendation Detail

¥ Recommendations

RUNSTATS Control Statements

Previous RUNSTATS statement stored in database

ROoRND®EE S

RUNSTATS TABLESPACE DE4SUPLY, TSSUPLY
TAEBLE(SYSADM, SUPPLIER) i
COLUMNM{S_MATIONKEY)

INDE(SYSADM, PES@SKNK HISTOGRAM NUMCOLS 1 -

MUMQUANTILES 25)

SHRLEYEL CHANGE REPORT YES LIPDATE ALL HISTORY NOME

|A
e

| £

 Tune Query...

T 5_'-50' D & & &
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Accelerate SQL Performance with OMPE and Optim Development Studio
Omegamon XE (2) o)
[ oot ot cover trworpn . LOKX)

Microsoft Photo E:

ptim Development Studio
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— [} EmpDatalmoi java ®  ceateEmp(String, Stng, String
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Use IBM Optim Query Tuner/Workload Query Tuner Solutions

Identify query/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

— Identify and optimize high cost queries proactively from workload Query
Tuner tooling and advices

Improves 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

— Increase capacity of existing systems
— Free up DBA time for value creation activities
— Optimize SQL in development while costs and impact are low

1l
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]
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Why Query Formatting/Annotation?

23
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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

M HE (@ Q- i @IS - - | Data |
o 'D”g'”all Transfarmed i -
) Ty TOT mnotation oo \ (=]

B T .
Original | Transformed Click to show the tab of
AR isplay: |AJ| v | original query

L Expand Al = Collapse Al @Nstomize [] save = Print ' Clear Highlights

Formatted Query Annotation Additional Inf
- SELECT *
- FROM SYSADM.NATION Tool bar CARDF=25 QUALIFIED_ROWS=1 v
-, SYSADM.LITEM_UIV_NOGBY
- WHERE ( SYSADM.LITEM_UIV_NOGBY.ORDERKEY BETWEEN 6000001 AND 45000008 COLCARDF=(not applicable) MAX_FRE +
AND SYSADM.NATION.N_NATIONKEY > 1 COLCARDF=25 MAX_FREQ= v
AND SYSADM.NATION.N_NATIONKEY = SYSADM.LITEM_UIV_NOGBY.ORDERKEY | COLCARDF=25/(not applicable) MAX_FF |«
& AND SYSADM.NATION.N_NATIONKEY IN ( COLCARDF=25 MAX_FREQ= v
)
)
ormatted Annotation
Query Arez Area
£ |
¢ Context
_Query Analysis Result 3 & ]
1 i Tune Query... € 32D ERGES
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Query Annotation - Transformed Query Annotation

hﬁ: Data - New Project1_Query Group 1_Query 1 - IBM Optim Query Tuner Client

Fle Edt Mavigate Search Project Data Bun  Window Help

- He @i iR -2 eo- | Data |
- Jor=tgas oOuel Tapeyem e T = 5
=
tall Jp or Annotation — e .
& ((ongraTransiormed | Qriginal | Transformed
4 B smmssmrssssssrErEEEsEErEsEEEEEEsEEEEEEEEE -
= AN isplay: | Al 3. w
i Expand Al & Colapse Al T Custohiasm [Bksae & Reitei %- -
Formatted Query < S
= Click to show the tab
- [ SELECT *
- FROM SYSADM.NATION Of tranSformed
, SYSADM.LINETTEM
- WHERE ( SYSADM.LINEITEM.L_ORDERKEY BETWEEN (EXPR) AND (EXPR) Fes, -
- AND SYSADM.LINEITEM.L_ORDERKEY BETWEEN 6000001 AND 45000000 COLCARDF=45,000,000 v
AND SYSADM.LINEITEM.L_ORDERKEY > 1 COLCARDF=45,000,000 |+
AND SYSADM.NATION.N_NATIONKEY BETWEEN 6000001 AND 45000000 COLCARDF=25 ]
AND SYSADM.NATION.N_NATIOMNKEY BETWEEMN (EXPR) AND (EXPR) COLCARDF=25 |
AND SYSADM.NATIOMN.N_NATIONKEY = 1 COLCARDF=25 ]
[+ AND SYSADM."DSNWFQB(08)".R_REGIONKEY COLCARDF=(not applicable] |
BETWEEN (EXPR) AND (EXPR)
AND SYSADM."DSNWFQB(08)".R_REGIONKEY > 1 COLCARDF=(not applicable] + |
AND SYSADM."DSNWFQB(08)".R_REGIONKEY BETWEEN 6000001 AND 45000000 COLCARDF=(not applicable] |+
AND SYSADM.NATION.N_NATIONKEY = SYSADM.LINEITEM.L_ORDERKEY COLCARDF=25/45,000,000 |
AND SYSADM.NATION.N_NATIONKEY = SYSADM."DSNWFQB(08)".R_REGIONKEY ~COLCARDF=25/(not applica (v
it e AND SYSADM.LINEITEM.L ORDERKEY = SYSADM."DSNWFOB(08)".R REGIONKEY COLCARDF:45,E}[}[}1[]DD;’(n- W | L¥g
£ i} >
+ Context
_Query Analysis Result 3 &
Rl i Tune Query... € 32D ERGES
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Stats Advisor — Recommendation Summary

Advisor Recommendation Overview |E|
Advisar Priaritsy Description @ hoose Tuning Ackivities. ..
P ecommendations = L
Statistics Advisor @ HIEH Repair statistics problems For thi .:: 2
Skakiskics Advisor (1) MEDIUM Determine the access path agail| | € Query Environment Capture
iski, i STRTERISLLTE ol - o -
W |22| Create Plan Hint w Uparade
E88). | . .
Recommendations with
b Contest different priority
al..le_r\,.r-i.ﬂnalysis Resulbl 52 |
5 Properties 'E Capture SQL For Tuning | = 50l Category i @ Workload List rEE__]- Monitor List | ) S0L Resulks '@@, Advisar .E.{@t.gil-.__‘.:;@_ = = ﬁ_

£ Statistics Recommendation Detail B QBN W E ok &

+ Recommendations
Previous RUMSTATS statement stored in database

SHRLEWEL CHAMGE REFORT YES UPDATE ALL HISTORY MOME |

RUMSTATS Contral Stakements

RUNSTATS INDEX("SYSADM", "PRS@SKNE" FREQVAL NUMCOLS 1 A

COUMNT 15)
SHRLEVEL CHAMGE REPORT YES UPDATE ALL HISTORY MNOMNE

RUMSTATS TABLESPACE "DE4CUST","TSCUST"
TABLE("SYSADM", "CUSTOMER") SAMPLE 40 =
COLUMMMC_METSEGMEMT") o |

RUMNSTATS TABLESPACE "DE4CIUST" "TSCUST" =
TABLE("SYSADM"."CUSTOMER") SAMPLE 40 COLGROUPC_METSEGMENT™) FREQWAL COUNT 15 =
COLUMME'C_METSEGMEMT™) SORTNUM 4
COLGROUPE'C_MKTSEGMEMNT") FREQVAL COUNT 15 INDEX("SYSADM", "PEC@CkMKMS" KEYCARD,

SORTHUM 4 ] "SYSADM", "URC@MECK") ]
+ Table, index, column, and column group details
A

-

Statiskics Adwvisor Summary Report
analysis skart bime: 2009-06-17 12:58;10,293
fnalysis end time:  2009-06-17 12:58:12,97

EEI, Seatch

search key word in report

Canvas

search key word

ke word TABLE 5vSA0M.SUPPLIER
“| Table bype: Table

<
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Access Path Advisor — Access Path Warning

File Edit Mawigate Search Project Data Run Window  Help

[~ (@ Q- i P- i H T =
Recommend

@,ﬁ Mew Projectl_Ouery Group 1_Query 1 52

. List
[[‘:, Advisor Recommendation Overview Is
-
Advisor Priority Description Choose Tuning Activities. ..
= Recommendations Sl
= Statistics Advisor & HIzH Repair statistics problems For this query, Gather missing statistics, Recollect con i
m ] that c an M, @ Query Frvironment Capture
Access Path Advisor & HIGH The 3¥3A0M, ORDER table is accessed by a non-matching indesx scan (QBLOCKN 52 Craate Plan Hint
Query ddvisar (1) MEDILIM Mo join predicate exists between table SYSADM,SUPPLIER. and other kables, Con
L A [ Tt S R PR W N Y) Th~ CWUCARKA CLINOLTEN kobln im cmmmmmmd bt o vl bl a ] e e £OD LR — 4
f@ﬂawsor 72 7 s y

Warning
Explanation

Warning ath Recommendation Detail

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
PLAN TAB LE plan table related with this warning,
u 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
| <
o° = 00 5 B3 O&
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Query Advisor - Recommendations

IBM Optim Query Tuner Client
File Edit Mavigate Search Project Data Rum Window  Help

[5 - (@) Q- i - i85 SHEEEY

= E\I

rg‘f Mew Project] _Query Group 1_Cuery 1 22 \\

Recommendations

I—?‘_‘l Advisor Recommendation Overview

oot
Advisor Priarity Description
A ; - — r o . ererate Repor!
& Statistics Advisor & HIGH Repair statistics problems fior this quety, Gather missing statistics. Recollect confd
w fccess Path Advisor G HIGH The optimizer chooses a join sequence that contains a new table SYSADM,ORDE L@J Query Environment Capkure

3+

@ HIGH 32| Create Plan Hint @ Uparade

i rmeCIUM

ré& Aivisor Detail 23\ - . -
- : . Formatted SQL
[0 Query Recommendation Detail
Text

Access Path ddvisar The SYSADM.ORDER table is accessed by a non-matching index scan (QBLOCKM

0in pre:

= S0L Text

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

1

, 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 EVEAR T T 1 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 1
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

W
o s B0 E Q3 56
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Index Advisor - Recommendations

U Query Tuner Index Advisor — with advice on indexes with estimated

performance improvement below.

&= Data - QIA_Query Group 1_Query 1 - Eclipse SDK == >l
File Edit HMawvigate Search Project Data Diagram Services Samples Run  Window  Help
e = e lE A e o £ [(ata 87320
Ef‘ #OIA_Query Group 1_CQuery 1 22 == |
=
& — — ,
Advisor Recommendation Dverview &=
==
I Advisor | Priorit: | Descripkion @ Choose Tuning Activities. . .
= Recommendations =
= ecommendations Found. 1=l Generate Report
ﬁ Lﬁﬂ Query Enviranment Capture
i Croate Plan i /— Recommended
£ advisor Detail £3 J A
i Recommendation Detail
Performance Improvement @.q Showe DDL
Estimated performance improvement: I LS élEn Fun DL
m— - =
Disk space required (DASD space): |132.55 ME i Select all
§_" Deselect All
- Customized and Recommended Indexes =
#25 Run What-If
g:f" Add Index g:f Edit Tnidex g:," Rerowe Tndes
Feature Details | Creatar | Ohiject Mame | Columns | Estimated Disk Space |
= [#] CRDER.
Index DEZCE ORDER_VIRT_IDX_124417... ©O_ORDERDATE(ASC),O_... 27.62109375 M
= LIMEITEM
Index DE2CE LIMEITEM_VIRT_ID¥_1244,,, L_ORDERKEY(ASC) ,L_EXT... 9683203125 M
= CLISTOMER
Indesx DBZ0E CUSTOMER_WIRT_IDX_12... ©C_MAME{ASC) ,C_MKTSEG... 7.8825125 M
= [F maTion .
Index DEZCE MATION_VIRT_IDX_12441.,, MN_MATIOMKEY(ASC) ,N_M... 0.0234375 M
Existing indexes
Feature Details | Cbject Mame | Columnns |
= ORDER
Tre Bk Ok M MROERKEYCASCY O Jhd|
| Index Advisor | ]
| Rnis | Tune query... € |l=80 5 01 48 9ED WES s
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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

O Can be from same server or different server. For example: Tuning analysis
APG comparison from DB2 z/OS and LUW

Datal AP (Compare i presieet L 80809 10 et ot d/Otiery i /4 naiyeis Reslt e eies PAOIoerd EOBDS Dtiesy eyl [Oseryal [Analveiz bt Data - APG Compare : zProjectSample/Query Group 1/Query 3fAnalysis Result 1 versus zProjectSample/Query Group 1/Query 3/Analysis Result 2 - IBM Optim Q... H@
Fle Edt Navigate Search Project Data Run Window Hep
Fle Edt Navigate Search Project Data Run Window Help . = N
. o @:a-:4- Rk £ B CVSRepos..
£ - - P 0] -5l -« - -
0 @ia-iv z & | Data| [ zProjectsample_Query Group 1.Q | *2Profect_Query Group 1_Query | 4 *Profect1_WorkLoad1_WorkloadT  |E- APG Compare : & APG Compare ; ZProjectSampl/Q 5 = © |
[5proj 2 % pat | = O/ @ IBM Optim Query Tuner Report | (& *Project_80809_Query Group 1_Query 1 | & APG Compare : Project_80809/Query Group 1/Query 1/AnalysisResult &3 . = O s
e [ | pifferences Tree E®
g = = |
= 5 Project 80609 [ Differences Tree T - . SL‘;';YS@EWK i i
-4 DB2EC539 [DE: = & Quary <-> Query " & ;; DISCAN'S FETCH —
= & Query Group 1 & 2, XEMP2 <-> XEMPL Query Block 2 <-> Query Block 2
& [ Query1 Name different: name of lft node is INDEX(XEMP2), but name of right node is INDEX(XEMP1). 2 PYS@IKNK <-> PYXNGNKNVRK
3 Analysis R & 2, IXSCAN <-> FETCH
3 Analysis R
© Project1-LUN918

= Project-443
& Project4z0s/9- Oul
4- STLECS39[DB2 |
=18 Query Group 1 ~ Project_¢ y Group 1/Query 1 i 1 @ @ « & || v Project_80809/Query Group 1/Query 1/Analysis Result 2 &, &, - &}
= [0 Query 1
3 Analysis R
3 Analysis R
3 Analysis R
v;-*»‘ Profect5 VIAindex ¥
< >

~ zProjectsample /Query Group 1/Query 3/Analysis Result 1 & o ~ zProjectsample/Query Group 1/Query 3/Analysis Resuilt 2 Q] e |

¥ Da Source 3~ 0O

Pl

&
(%]

E|m@

& Configuration Reposita
& ¢ Database Connections
& BIRT Classic Models
 DBECH49 [DB2 A
{5 DB2EC540 V9 DBZ
6 DB2V9EC443 [DB2
5 SAMPLE Test Sarve,

& SAMPLE1 LUW37

5 SAMPLEZ2 luw918
43 STLEC539 (DB for

0 sTecy

Node Type  + Index(31]
Narme

Creator Name + SYSADM
Table Narme = NATION
Fulleycard © 25
Cluster Ratio : 1
< partitoning index >
< unigue index >

< [l [
& query S ouery & Query & Query Block 1/ & Query Block 2 & query & Query Block 1] & Query Block 2/

| 3

o Tune Query... ¢ i-EpER0aREWED s

Disable EXPLAIN ¢ ispafl&GoWEONEE
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Access Path Graph Comparison

@ 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
 £g- (@ Ao (@ oata |
=
[5 | Differences Tree
= BE Query <-3 Query
- - E, WRSCAN <=3 NLIOIN
- | E WRSCAN <=3 IXSCAN
 EE, UXO@CKOKODSP <> SEL@PKSKOKEPDSON
B g
B ?ﬁ QB3 «-= No right related node
= Query Block 1 <-% Quary Block 1
Query Block 2 <-= Query Block 2
Query Block 3 <-= Query Block 3
1
+ New Projectl/Query Group 1/Query 1/Analysis Result 1 .j.j\ L'-'f\ W O + New Projectl /Query Group 1/Query 2/Analysis Result 1 .3.'_;‘ L'-'f\ W G
~| Al
LJOIN
1 = —
aT{XSCAN @{XSCAN
380.0481 400
@=UX0@CKOKODSP PXL@OKSDRFSKEPDC @SSXL@PKSKOKEPDSQN &
25(default) 25(default) o
v |
=5 matAAIEN © X
< " N ST E—
{g Query. ./..@ Query Block 1 | g@ Query Block 2',| Q Guery Block 3 | |§@ Query ,@ Guery Black 1| Q Query Block 2| g@ Guery Block 3 | I
= . Define Workload _@‘ : q‘.‘l D (DN S 539' s B2 S @ B B &
i : E o S | = = &
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Visual Plan Hint

- A example Query with Join seq. change (emp->dept to dept-> emp)

@ Data - Project8-GM612_Query Group 1_Query 3 - IBM Optim Query Tuner Client

File Edit MNavigate Search Project Data Run Window Help
- = (@i i 2B 5 & Data |
[ 1 Properties | 8] Capture 5 | £ SQL Cate | [ Workload | Monitor Li |+ Tasks |[Z: Problems | ZE Model Rep | =1 SQL Resul | Cll Bookmark | £ Advisor D (5 wisual Plan 52
I e e | =
7 | 2 Visual Plan Hint -  proj-hong-GMs12\Query Group 1\Query 3\Analysis Result 1 =B % |
=- Il 30in Graph - based on the existing access plan - O | Join Sequence Definition Editor ==
= |1 Local Predicates |k Join Predicates || =, @& 2 % Default Join Sequence | S, & | 2
W | Query Block 1] Query Block 2| ‘Query Block IIEVQuerry Block 2|
) I A.EMPNO IM ({SELECT DSN8910.DEPT.M
¢ )DSZTA.WOR-I&EP;—B:BEP:FNO“)ETP i« NLJOIN
NLJOIN (B)EPEOJ
B.DEPTNO-C.DERFAKDERTS C.DEP TNO ESCAN
(ZIDEPT | (UEMP
) =Bx= <A
GIEPROJ IXSCAN IXSCAN
<C=
<5 24
Summary for Hint Definition =
'Ouerview';_l_? |
All of Table Related Hint Customization
QBLOCKMNO TABLE_CR... TABLE_NAME @ CORRELAT... TABMNO JOIN_MET... ACCESS_T... ACCESS ... ACCESS_N... SORTMN_JOIN SORTC_J0OIN
= ¥ Query bl
Bl DSNS910 EMP A 1 NLIOIN
L5 L2
oo . Tune Query... &

© 2007 IBM Corporation



IBM Information Management

Workload Index Adviser -Recommendations

& Data - WIA_Workload Group 1_WIA - Eclipse SDK i = |5|
Flle Edit Mavigate Search Project Data  Diagram Services Samples Run Window  Help

JL'“_:' ”@J%‘JQ’:“Jz - f2 o & & 5 | [&Data & Java

" [%7 wia_warkload Group 1_WIs 3 &
=
[ | @ Workload Tuning Editor
= b Workload Index Advisor Recommendations ;l
= T
= The Following information shows the index recommendations For this workload.
m recommendations are applied. There is the option to run index analysis again wit . . -
e e, Estirnated petformance 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, ., |
1 [#] DSM_STATEMNT_TABLI 1
Index Create DSM_STA,..  QUERYMO(ASC), EXPLAIN. .. ] Run DOL... |
=[] PLAM_TABLE
Select Al
Index Create PLAN_TA&E... QUERYMO(ASC), BIND_TL... |
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
e e Recommend indexes to improve workload
o performance EEEEL
Statements Adwisars Index Advisar &3 |
J n JDeFineEprainTask... J 2 B0 S @& & B9 g BE W0ESE
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Optimizing Your Java Applications with Optim Tools
- Optim Development Studio, Optim pureQuery Runtime,
and Optim Query Tuner
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Optim pureQuery Runtime — every Java application benefits!

= JDBC - acceleration for any JDBC application

— Convert dynamic SQL to static SQL

— Replace problem queries without changing the source

— Remove literals from SQL to get better statement cache hit ratios
Hibernate/OpenJPA/iBatis — acceleration for persistence layers

— Improved SQL “batch” performance

— Auto-tuning of Hibernate and OpenJPA persistence options
SQL-friendly APIs for OO access to relational

— Object to relational mapping

— APIs that can be tailored to return XML, JSON, arrays, etc.
Improved management, monitoring, problem determination

— Tracks SQL back to the Java class file and line number

— Enables performance monitors to report by application name
Provides the foundation for improved developer tooling

— Syntax assist, code generation, performance reporting, etc.
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What's so Great About DB2 Accounting for CICS Apps?

cicsAaort | z/OS LPAR

Txn1
- Pgm1
- Pgm2

CICS AOR2
TxnA
~ PamX DB2PROD
- PgmY

CICS AORS3
Txn1

- Pgm1

- Pgm2

@ccounting for CICS apps allows you to study\ App CPU PLAN

performance data from many perspectives:
* By transaction (PLAN name)

* By program (package level accounting)

* By address space (AOR name)

* By end user ID (CICS thread reuse)

This flexibility makes it very easy to isolate performance
problems, perform capacity planning exercises, analyze
program changes for performance regression, compare
one user’s resource usage to another’s, etc.

© 2007 IBM Corporation




JDBC Performance Reporting and Problem Determination

IBM Information Management

— Before pureQuery

Application Server

A1

A2

A4

A3

A6

A5

Y e e/\/ep 29q

Mt is visible to the DBA? \
- IP address of WAS app server

- Connection pooling userid for WAS
- app is running JDBC or CLI

What is not known by the DBA?
- which app is running? —
- which developer wrote the app?
- what other SQL does this app issue?
- when was the app last changed?

User

CPU PACKAGE

\how has CPU changed over time?
- etc.
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What's so Great About Optim pureQuery Accounting for

WebSphere Applications?
z/OS LPAR

CICS AOR2
TxnA (PLANA)
- PgmX
- PgmY

Optim pureQuery Accounting provides the same granularity for
reporting WebSphere’s DB2 resources that we have with CICS:
* By transaction (Set Client Application name )

* By class name (program - package level accounting)

By address space (IP address)

» By end user ID (DB2 trusted context and DB2 Roles)

This flexibility makes it very easy to isolate performance problems,
perform capacity planning exercises, analyze program changes for
performance regression, compare one user’s resource usage to
another’s, etc. just like CICS Accounting report

N

Unix or Windows

WAS 21.22.3.4

TxnA (Set Client App=TxnA)
- ClassX
- ClassY

App CPU
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pureQuery API - Simplifying Problem Determination Scenario

39

Application Developer

= Available for each db access
—SQL text generated
—Access path
—Cost estimates
—Estimated response time
—Elapsed & CPU time
—Data transfer (getpages)
—Tuning advice

Profiling

pureQuery

67

DRDA

= Available for each SQL

Database Administrator

—Application name

—Java class name

—Java method name
—Java object name
—Source code line number
—Source code context
—J-LinQ transaction name
—Last compile timestamp
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Simpler Development

pureQuery API’s:

Employee my _emp = db.queryFirst("SELECT Name, HomeAddress, HomePhone

FROM Employee WHERE Name="?", Employee.class, my_emp);

_Or_
Employee my_emp = getEmployee(name);

SQLJ:

XML file or Java annotation
SELECT * FROM EMPLOYEE
WHERE NAME=?1;

#sql [con] { SELECT NAME, ADDRESS, PHONE_NUM INTO :name, :addr, :phone FROM EMP

WHERE NAME=:name };
new Employee my_emp;
my_emp.setName(name);
my_emp.setHomeAddress(addr);
my_emp.setHomePhone(phone);

JDBC:

java.sql.PreparedStatement ps = con.prepareStatement(

"SELECT NAME, ADDRESS, PHONE_NUM FROM EMP
WHERE NAME="?");

ps.setString(1, name);

java.sgl.ResultSet names = ps.executeQuery();

names.next();

new Employee my_emp;

my_emp.setName(names.getString(1));

my_emp.setHomeAddress(names.getString(2));

my_emp.setHomePhone(names.getString(3));

names.close();

Table Column Type

EMP NAME CHAR(64)
EMP ADDRESS CHAR(128)
EMP PHONE_NUM CHAR(10)

class Employee
{ public String Name;

public String HomeAddress;
public String HomePhone;
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Using pureQuery to Foster Collaboration and Produce Enterprise-ready Apps

Application Server

A1l
A4
A2 A3 A6 [
A4l |AS

A4fas]ne
7 G I A4JJA5|IAG

-

Abplication
Developer

Use pureQuery app metadata
as a way to communicate in terms

' R D .-—:‘.J
familiar to both DBA and developer Adnffﬁiﬂ?fa‘io,
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On-ramps to pureQuery

Data Studio JPA for WebSphere, Hibernate, iBATIS, Data Web Services, ._Net_
Plain JDBC Project Zero, sMash applications

Web API

pureQuery Apache OpenJPA EclipseLink,...

JDBC API p“reA%‘IJery JPA AP

JPA Persistence

e

Net “*

Open Source

Persistence API

Applications

Open Source

: Persistence
Engine Engine
v A 4 l l JDBC A 4 A 4

pureQuery

DB2, Informix, and Oracle now...more coming
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Client Optimization

Improve Java data access performance for DB2 — without changing a line of code

Captures SQL for Java applications
— Custom-developed, framework-based, or packaged applications

Bind the SQL for static execution without changing a line of code
— New bind tooling included

Delivers static SQL execution value to existing DB2 applications

— Making response time predictable and stable by locking in the SQL access path pre-
execution, rather than re-computing at access time

— Limiting user access to tables by granting execute privileges on the query packages rather
than access privileges on the table

— Aiding forecasting accuracy and capacity planning by capturing additional workload
information based on package statistics

— Drive down CPU cycles to increase overall capability

Choose between dynamic or static execution at deployment time,
rather than development time
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What Is Heterogeneous Batching?

Heterogenous Batching

— multiple operations across different tables all

execute as one batch

Table 1, operation 1
Table 1. operation 2

<«——Jlable2. gperationd _,

<« Jable2.operationg _

ration 1

peration 4
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JDBC Batching v/s pureQuery Heterogeneous Batching

= JDBC batching used by The advantage of Heterogenous Batching
Hibernate Batcher is currently
limited
— Cannot batch entities that map to multiple
tables P P 500
Primary and Secondary tables. 450 =
Inheritance Join and Table per class strategies (3] 400 Iv
— Cannot batch different operations against $
same table e 350
Field level updates — 300
Insert, update L] .
— Cannot batch different entities E 250 | — HeteroBatching
— Each batch i to the datab L :
acn pbatcn Is a message 10 the aatabase g 200 | —NO BatChlng
= pureQuery heterogeneous 3188 | — JDBC Batching
batching plug-in for Hibernate on ' = =
the other hand 50 | A A WV
— Can batch entities that map to multiple 0 | | | |
tables | | 0 2 4 60 8 100
— Can batch different operations against
the same table # of operations per transaction
— Can batch different entities into a
single batch
— GCombines insert, deletes, updates into o o _
single batch EZJ:J&’SL’LEXJL“SA?@%33%‘?%;2#22;’.%‘12 is not intended 10 be & formal ¢
enchmark.
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pureQuery — Stripping Literals from SQL

JDBC app

INSERT INTO T1
VALUES(‘ABC’,2, DEF’)

46

pureQuery
Runtime
conversion

INSERT INTO T1
VALUES(:h1,:h2,:h3)

« pureQuery can identify statements that use no
parameter markers, and strip the literals out at runtime
« significant performance gains:

* less CPU cost at PREPARE

* better use of dynamic statement cache
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Optim pureQuery Runtime for z/OS

47

= In-house testing shows double-digit reduction in CPU costs over dynamic

JDBC

500

400

300

200

100+

Normmalized Throughput (ITR)

0

274

360

Normalized Throughput by API for JDBC Type 4 Driver

446

485

% increase/reduction in CPU per
transn compared to JDBC

v

&

\9v.

¢ ¢

9

7

ff’

o o

rid £

% increase/reduction in CPU per transaction compared

-50%

to JDBC using Type 4 driver

-14%
35%
v o o O o
Q Q N by 3
@ > & & &
Q & $
> & <
g & f
& & g
o Q
]

= |[RWW —an OLTP workload, Type 4 driver
= Cache hit ratio between 70 and 85%
= 15% - 25% reduction on CPU per txn over dynamic JDBC
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Throughput Increase with .NET

Same IRWW OLTP application used for the Java tests but in .NET
= Application access DB2 for z/OS via Windows Application Server (11S)

= Throughput during static execution increased by 159% over dynamic SQL execution assuming a
79% statement cache hit ratio

Normalized Throughput (ITR)

1200 ~

1000 +

8OO A

600 -

400 A

200 A

Normalized Throughput by SQL Execution Mode

CPU Utilization (lower is better)

(79% Cache Hit Ratio) (100% Cache Hit Ratio)

70

60 A

50 A

40 A

30 A

20 A

10

z/0S CPU Utilization by SQL Execution Mode

Dynamic SQL Dynamic SQL Static SQL
(79% Cache Hit Ratio) (100% Cache Hit Ratio)
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Optim Development Studio — SQL Outline

49
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Speed up problem isolation for developers — even when using frameworks

= Capture application-SQL-data

object correlation (with or without
the source code)

= Trace SQL statements to using

code for faster problem isolation

= Enhance impact analysis

identifying application code
impacted due to database
changes

= Answer “Where used” questions

like “Where is this column used
within the application?”

= Use with modern Java

frameworks e.g. Hibernate,
Spring, iBatis, OpenJPA

private void deleteEntities () {
String firstName = "John";
em.getTransaction() .begin|():

'/ simple JPQL query deletes all persisted entities whose first name is 'firstName' |
Query deleteQuery = em.createRuery ("DELETE FROM MyEnticy A5 e WHERE e.firstName = 217"); L
deleteQuery.setParaneter (1, firstHame): 3

int deleted entities = deleteguery.executelUpdate();

System.out.println("Deleted " + deleted entities + " instance(s) of " + firstName):

em.getTransaction () .commit ()

JUIk I_>_ |

™ | |
- freQuery Outline =5 - Properties | Data OutputiConscIe! Qéh

= 2! Java Packages

-8
-
o3
-8
-
-8
-8

batabase |

org.apache.openjpa.jdbc.kernel

org.apache. openjpa.jdbe.sql

org.apache. openjpa.util

org.apache.openijpa.lib.rop

org.apache.openjpa. lib.jdbc

org.apache.openjpa. kernel

com.ibm. test

A, simpleIPaspp java

e @‘ Line#151: UPDATE DBUSER 1.OPEMIPA_SEQUEMCE_TABLE SET SEQUEMCE_VALUE = ? WHERE ID = ? AND SEQUENCE_VALLE =?
@\ Line#79: SELECT SEQUENCE_YALUE FROM DBUSER 1, OPEMIPA_SEQUENCE_TABLE WHERE ID = ? FOR READ ONLY WITH RS LISE AND KEEP UPDATE LO(

# |}, Line#155: DELETE FROM DBUSER 1L.MYENTITY t0 WHERE {t0.FIRSTM = ?)

& @\ Line#100: UPDATE DBUSER 1.MYENTITY SET FIRSTM = ?, LASTM = ? WHEREID =7
@\ Line#151: SELECT SEQUENCE_YALUE FROM DBUSER 1, OPENIPA_SEQUENCE_TABLE WHERE ID = ? FOR READ OMLY WITH R5 USE AND KEEP UPDATE LY

G-{8) Line#153: UPDATE DBUSER 1, MYENTITY SET FIRSTN = ?, LASTN = ? WHERE ID = ?
0 Line#119: DELETE FROM DBUSER 1LMYENTITY t0 WHERE (t0.FIRSTN = 7

] |—1§_§ DBUSER 1 [ show in Source

=5 MYENTITY [ RunsqL
- B FIRSTM k&l Show in SQL Editor...

[}, Line#75: UPDATE DBUSER 1,0PENIPA_SEQUENCE_TABLE SET SEQUENC [ ExportsqL toFile E_VALUE =7
[} Line#153: SELECT t0.1D, t0,FIRSTN, t0.LASTN FROM DBUSER 1.MYENTT
@ [G), Line#151: INSERT INTO DEUSER 1.MYENTITY {ID, FIRSTN, LASTN) VALL ] Launch Visual Explain

3 @‘_ Line 279 TNSFRT THTO DRI ISFR 1 MYFNTTTY fTN._FTRSTN | ASTNY VAILLIF

Java |SQL |

@‘ Generate pureQuery code...
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D Java - ReportGenerator/src/com/jke/sales/report/ReportApplication. java - IBM Data Studio Developer

File Edit Source Refactor

Mavigate Search Project Run  Window Help

- Q- Q- I EHFG B

IS e s

& | & 1ava | 4= Pluginl

[% Package Explorer 23 = 4;5 S

'Eg Hierardﬂﬂ

O

Bbj' RepartGenerator
L@ e
*-F4 com.jke.sales.report
-Efy) DB2)ccConfiguration.properties
pdag.properties
-2l JRE System Library [idk]
B, Referenced Libraries
E| = pureQueryFolder
'B analysis
= exec
-E§) capture.pdgxml
|5 capture.pdgxml.org

)

m ReportApplication.java 22

if (customerList.size ()

=

statement.close () ;

>0y {

sql = "SELECT ORD NBR AS ORDER NUMBER, " +
"ORD_NBR_OF ITEMS AS NUMBER OF ITEMS,

LI

"ORD MBR_OF_PRODS RS NUMBER OF PRODUCTS " +

"FROM GOSALESCT.CUST_ORD " +
"WHERE CUST_CODE = 2";

pStatement = connection.prepareStatement (sgl):

"

M

m

-EF Default.bindp = forlint i = 0: i < customerList.size(); i++)
B[y Default.genProps pStatement.setIft (1, customerlList.get(i).intValue()):

Gk @ paProfiler. jar pStatement.execfte () :

I3 {7 SOTCPAData resulcSet = pStf§tement.getRe
17 SOTCPADataCustomerDataEAR —. while (resultSetfnext ()) { . .

101 S0TCPADataCustomerDataWeb | System.out.grintln(resul Vlsuallze +
157 TEST resul H H "o+
= 2 --w| application SQL |,

m Data Source Explorer 5= = i / TN
| Replace SQL TR Visualize execution
without changing . metrics
i h I . " | Problems (@ Javadoc (@ Declaration (El Properties (@n pure a%ﬂ Consolew Hsq Results) @ Error Log)
| the application e ¢ _
- +-28 ORD_NBR [INTEGER PK] Number of Times Run Total Time Manx Time Min Time
: £ § ORD_DATE [DATE Nullable] = (2 ReportGenerator
- +- § ORD_MBR_OF_ITEMS [INTEGER Mullabl - 83 com.jke.sales.report
H ©ORD_NER_OF_PRODS [INTEGER Nullable] = [J] Reportapplication java
 ORD_STOT_COST [DECIMAL(30 , 2) Nullable] = [, SELECT CUST_CODE FROM GOSALESCT.CUST ORDER BY CUS 3 215.00 72.00 7100
: ORD_SHIP_COST [DECIMAL(3D , 2) Nullable] Pk SELECT CUST_CODE FROM GOSALESCT.CUST ORDER. BY 3 215,00 72.00 F100
: QD_TAX_COST [DECIMAL(30 , 2) Nullable] N\ [ Lnez 136
: TOT_COST [DECIMAL(30 , 2) Nullable] - e[ unes 136
: MT_METH [VARCHAR(128) Nullable] . @ B9 GosALEsCT
e — (1), SELECT ORD_NBR AS ORDER,-M!IMEFD_ADN_KRD_AE_TTEMS 234 16489.00 75.00 70.47 68.00
: £ [0} SELECT CUST_CODE, STDDEY (4] Show in Source 4 287.00 73.00 7175 71,00
PO S ition in - [{3}, SELECT CUST_CODE, AVG(OR [3} Run SQL 4 254,00 74.00 73.50 73.00
iz &}, SELECT CUST_CODE, CORRE| L' Show in SQL Editor... 3 234,00 83.00 75.00 74.00
? Database Explorer - [, SELECT count{CUST_CODE)F % gyt toFie... ! s __Zl 00
: - |}, SELECT CUST_CODE, SUM(O 3 222,00 73.00
Launch Visual Explain {1} Execute, tU n e |&

< | | Database | Java | sQL | 6§ Generate pureQuery code...

. & query, share, trace,

u

(__ explore SQL )
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Optim Development Studio
- Analyze Use of Sensitive Data in Applications

Schemas

® BF DEZADMIN = ; -

® B9 DBUSER & Filter Filter to see use of sensitive data

= 85 cosaLEscT : . :
= [ CUST_CRDTCRD e ) Filter - oJed

= [ msERT INTO CUS Source Code Analysis Filter ]
# & crdtCrdora Sl

B CROTCRD_PR Databasze object filker ) |

B CRODTCRD_SEF
B CUST_CODE
B CROTCRD_ID

® [0, DELETEFROM CUY|

@ a SELECT CROTCRD Filter for SQL statement types [] Code that assigns column values

. S0l £ 2 S B 5 T - i i
# [® seiecTcroTerpl| | [1sELECT [(Jmsert [Juepate [Joetere [ Code that prints column values to the console

= | | O code that retrieves column values from the database
i) SELECT CROTCRD [] Code that updates column values in the database

# [ sELECT CRDTCRD AN

DELETE FROM CLIj

Database object name:

Select the elements to display in the view;

SQL containing columns marked as private

&3]

Filter descriptio

Filter wt | E Sﬁows E-". sﬁteme -int :l.rélues,.i.ndu;:‘;ling ﬂmsé ﬂ'lét pl-'il'lt ;:nlumn ua;lues.
[Jise th. “ttern to filter SOL text:!
_ _ Filter SQL by
. e : = ion
Icon identifies (" View only SQL et 2 actio i || cancel
sensitive access accessing
@ sensitive data [ ok [ canes |

o1 © 2007 IBM Corporation
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|
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n

More Visibility, Productivity, and Control of Application SQL

= Capture SQL with pureQuery

— Capture performance and application
metadata, works with:

¥y HIBER iBn'I'Is
‘ Sprinq Java Persistence

W sourct Architecture
= Optimize

— Review and share SQL
» Visualize hotspots

* Analyze impacts from schema
changes

« Trace SQL to originating source
— Optimize and replace SQL

using Optim Query Tuner to get advice
— Create approved SQL list

= Deploy
— Configure execution properties
— Optionally bind for static execution

52

Monitor <

l

Capture

!

Review — Optimize — Restrict

{ | |

. 4

Configure ——  Bind

Execute
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Optim Database Administrator
—Deploy without Disruption

@ /// Modelé\\
| Policies

Install,
configure,

Database
Administrator
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Optim Database Administrator...

Improves DBA productivity and reduces application outages by
automating and simplifying complex DB2 structural changes
including change-in-place as well as database migration scenarios.

Models, automates and

deploys complex schema

changes

|dentifies dependencies and
analyzes impact to mitigate

deployment risk

Preserves data, dependent

objects, privileges, and
application binding

Synchronizes, copies, clones,
or merges database schema
definitions from the source to

the target

Documen’gs changes f.or

1) Database Administration - <Diagram> EMPLOYEE_Dependencies - |BM Data Studio Administrator

mE =)

File Edit Diagram

Navigate Search Project Run Window Help

Rl ﬁl%Dat&baseAd... ‘
% ?‘d" < B
m Data Source Explorer | S? EMPLOYEE_Dependencies &3 =0
BE % | g B 0— ORG_EMP_FK o
[=[Z- Database Connections A
=-f3 CMEDEMO (DB2 for Linux, UNIX, and Windows V3
=[] Change Management =
|=| CMEDEMO.changexm|
5 P4124819
High Performance Unload...
[ Partition Groups Load...
[ Remote Servers bata
=38 Schemas [Filtered] Reorg Table 4124861 — EMPLOYEE
Reorg Index
8 Update Statistics
n Export Table i P4s20148
Import Table
B3| Add to Overview Diagram
\SNAMSS 40 Generate DOL... L
-
[<_| 15 Alter 0— STAFF EMP FK U
3 Drop
= Object List Copy B sqL Resulis] 5 Data Project Explorer] £[Z] Model Reporq ¥ =0
ame S5 Analyze Impact...
E: R Compare With L4
H w® ORGANIZATION = f| B i Primary ... | Data Type Length cale NotMull | (|
EH Columns CHAR 8 C
g ® Relationships O WARCHAR 12 C
- Statistics O CHAR 1 O
H m : O VARCHAR 15 =
= m [w]|| Documen tati = . - = bl
[l I I 2] | (2]
s
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Get a Broader Perspective on

Database performance

- DB2 Performance Expert and
Extended Insight Solutions

" Policies
~ Models
- Metadata
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Get a Broader Perspective on DB Performance

- Toughest issue for Web applications
— Problem diagnosis and resolution/Where is the time spent in application?

Web Application DB2
Browser Server Server
Users Web
Server
—

JDBC
Package

01607 ssauisng
laAu( eAer ggd
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Where is my DB application spending its time?

- Customer Job Roles — A Barrier to a “Holistic View”

Programmer

100d
O\

uoI}98uUU0
alaydsqgap

57

S

“\Januq ener g0

Network
Admin

DB

e
\/
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How do we plan to help?

=  Show me what my application is seeing

= Let me figure out where in the software/hardware stack my problem is
= |s it really my problem, or someone elses ?

= Include database related information from WebSphere

User experience

App pre-and postprocessing, IBM Tivoli Composite
Application [ o 3\ Application Manager
S5GL 1 SQL 2 COMMI {ITCAM}
WebSphere or LI I] II
Java App Server
JCC driver »  1BM DB2 Performance

Expert V3.2
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Manage to Service Level Agreements
DB2 Performance Expert and Extended Insight Feature

A single point for monitoring, analysis
and control of multiple DB2 instances to
improve service level management

» With monitor information like time spent in

application, in connection pooling, in the driver,
or in the network

= Monitor DB2 for Linux, UNIX, and
Windows servers

— Application monitoring

— WLM monitoring Operdie
_ . _ Monitor,

— Engine monitoring diagnose,
. . resolve,

— OS monitoring administer

— Partition analysis Database
. _ . Administrator

— Realtime and historical data

— Dashboards and alerts
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Diagnose overall application response time —

@ DB2 Performance Expert - System Overview g
Monitor ~ Selected  View  Tools  Window  Help
=% Al Instances = ] o &
Data: Recent Refrech: Off 4 % % ﬁzﬁ = % @ 5] @Q" @a EZ % @"‘I @ @ @
¥  DB2_01
S e EhAt Data Server KPIs Data Vigws Exceptions Time Period: Last i, 18:00:36 - 18:30:36

= LIMETTE_59930_INSTA

2 s
]

Database: SALES ©

% NYMPF_S50000_INSTAN

¥  ORAMNGE_58950_INSTA Workload Cluster Transactio| Total End- Avg. End-| Avg. Data Avg. Wamings Problems  End-to-end time: SALES His’togram: SALES
ns tD—I_End m—Erd SBI:\'B Nat\-\fork s ag
¥ ORANGE_59930_INSTA TIITIS. TIITIS. Time Time {5 o
Database Total (SALES) 300,000 1,068,0... 3.350 0.345 0.318 = &
®  QUARZ_58950_INSTAN B Sales Portal Applications 100%  100% 3350 0345 0318 3% 7% 9 o
2 Sales Portal Application Servers 100% 100% 3.350 0.345 0.318 3% 32%
x  TST9561 g %
=45 TSTI562 i "
18:00 18:30 time 0 17's
&5 SAMPLE
Sales Portal Applications 2
% \3_Smaragd_TST953 _ - T - - - - . E]
Workload Cluster Transactio| Total End-{ Avg. End-| Avp. Data Avg.|  Wamings|  Problems End-to-end time: sales_shop... Histogram: sales_shopping_cart
X ZITRONE_59930_INSTA I BT o B e § e 54 % ol
i " 157 90
Total 300,000 1,068,0... 3.560 0.345 0.318 3% 17%
i+ ¥ All Subsystems : ; b
¥ sales_shopping_cart 69% 94% 3.604 0210 0288 5% 21% 101 60
sales_view_items 9% 1% 3.321 0.301 2% 12%
sales_purchase 22% 5% 3238 0.419 3% 15% 5_7 ! 10
e TR .y
03800 1830 time 70 17

Sales Portal Application Server ]
Workload Cluster Transactio| Total End| Avg. End-| Avg. Data 3 End-to-end time: sales_po... Histogram: sales_paortall jk_e...
ns to-End to-End Server|  MNatwork 9% i |
Time Time Time! Time
Total 300,000 1,0680.. 3560 0345 0318 4
sales_portall jk_enterprise.com 48% - 5468 0.359 0.271 3% 60
sales_portal2.jk_enterprise.com 0.876 0.331 0.365 0%

30
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Diagnose Application Server

") LIMETTE_S9930_INSTANCE - End-to-End Details mE =)
 EndtoEndDetals  Soeced  View  Tools  Windw  help -
@& @
5]
Dalac 4 CIRNR = 183036 Heoe 4 0A2RDO0R = 18:00:36 __j aa
Aggregation: 1 mirule Ao L]
Hansal ;7 AT R

Main sales poral 1 f-enterprise com

sales.portall. jk-enterprise.com

Legend M.n;hrlm of end-to-end response tlime  (5) Top SOL statements  Showlop | ',..] by | g end-inendmspon: |[w)
I st e ]
B Seruirg L} [T [y —— T —y—
I Mt 5 i N SELECT * FROM sales. cushomer AS cusl ssls.orderAS or 51,000 234
= ¥ _i r S T il SELECT a.schima, b.rame FROM sysi a7 000 2308
W ottt wook ek 4 g v DELETE FROM account WHERE ald = 3 42,000 2227
B Applcation 1
2
1I
Show data as -
(%) Gophical View LT 18:30° me : .
() Toxt View Top clients Showiop | 3 w| by | Frobems »
- Transactions (= 1.000) ==
180 58S POESI T jK-Ererpiise com
80
ST 12:30" Sma

Physical reads  (x 1,000,000)

Buffer pool and soring
Buffer pool hit ratio (%)

130 e Buffer pool prrysical reads per min.
Fows read per seleched row (avg )
Sorts per minute
Son overflows

18:30 time
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Diagnose on connection Pool ...

') LIMETTE_59930_INSTANCE - End-to-End Details L6
End-torEnd Details  Selocted  View  Tools  Window  Help &
0. a @
EE]
Data 4 |(SERCN0R |G 163036 Sece 4 DSORG0M R } -] '&EL
P e et — W
Aggregation: 1 minute Qs .
Manwal 7 ey e
Main | sales potall j-entesprise comn | Client Information - sabes portall jk-pnberprise com

Client Information

Problems (%) 2 Top applications
Wamings (&) 3 M [ Crumsge (%)) Mamory Ussgs (%
Transacions per minuse 300,000 oo | i | e
dbaph.exe 16.000 14,700
Siatement deiads AW 15,000 2100
Hos! nasme salees portall j-enterprise com BTN 11.000 2500
IF adness 5152 344081
Authancaton ID YGHEE
Dirvinesr el 103
Connachon stan time 1002007 064323 Slatement delails
Tmﬁ:mm Microscét Windows XP nu.le? Applcation Serier name sabesnode
Connection pool size (max ) 17
Conrection pool size high water m 17
Sysiem wikzatios Current free connections 0
CPLU Usages (%) 56 Cuirerd used conpedions i7
Memary usage (%) B Used connactions (avg.) 187
Pages swapped out per second 209 Max. connection pool wail ime (s) 48
Clignt up ime 10r1 2007 058052
Gilobal ransport poal Comparison with other chents
£ H. Avg| CPUUsags! Avg Drver Aeg WAS [T W Mamacrk Wamml
’1',‘“ ST IR DO 20 e Mtk M) Wisk Time Cmbn.u Ao mn-uu Dot Larend Bactrs
Tmnnmnwmdﬁj - g Tina r\lI Powd w-ul l:uu'rm:hnl Trarmpent o
"'I"B P o1 vl il l:i ] o F sales portal ] jk-enierprse. com 0271 56,000 0071 4.339 17.000 20,000 8.5.1 1.51.2
lﬂ'lgglt;tlal a 1t poal hit ratio (%) 24 sales portal? jk-enierprise com 0 255 B2 000 o082 0,733 20,000 200000 551 1,512
Idke global ranspo pool size 15
Distribution of time (s)
Dala server 4%
| Sarting 1%
W Matairk 15%
Dwiver processang 1%
W Driver agend wait 0%
WAS connecl pood ... 7%
W Application %
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Optim Database Performance Manager future directions -- Associate SQL with Java Source

Heat Chart Alerts Dashboard SLAs In-flight analysis

> Database: Accounting

09:37 12:37
02:37 Mov, 13 3 Hours
i
o0 i

TOP 3 currently running SQL Statements DS Proc -0
Statement text schema E2E elapsed v occurrences sort time phys. /O TOP by

SELECT TIME FROM UNIVERSE SAP3 132.13 1323 123.32 1.303 @ DS elapsed
SELECT SALARY FROM PAYMEN Statement information X iﬁgvo
DELETE FROM ACCOUNT WHER

Stmttext e £CT TIME FROM UNIVERSE

Analyze

Application

DS user ID KARN

Client IP addr / hostname TPKARN.de.ibm.com
Client user ID KARN

Client workstation name TPKARN

Client application name Jawaw.exe

Client accounting N/A

application name Online banking

application contact hkarn@de.bm.com

Time distribution

Unacd

USER STEM CPU

Resource usage

package West.OLBank

class Account Query cost estimates 18.456

method Transfer() Buffer Pools

source line 314 Data — hit ratio (%) 43.4%
Data — physical reads / min 4323

mﬁ Index — hit ratio (%) 54.2%

‘Current 132.13 sec‘ Index — physical reads / min 3214

‘Iast day 239.40 sec‘

‘Iast week 15.60 sec‘ | Stop SQL | | Force application |
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Database Support by Product (as of today)

DB2
DB2 for for DB2 SQL
z/OS LUW fori IDS Oracle | Server | Sybase MySQL
Data Studio v v v v alphaworks derivative
Data Studio Administration OpenAdmin
Console v v Tool
InfoSphere Data Architect v v v v v v v v
Optim Development Studio v v v v v
Optim pureQuery Runtime v v v v v
. v +
Optim Query Tuner Workload 4
DB2 Admin
: - Tool/Obj
Optim Database Administrator 8gmpk2$: t v
Optim Test Data Management v v v % v v v
Optim Data Privacy v v v v v v v
Optim Data Growth % v v v v v v
DB2 Performance Expert Omegamon v
DB2 PE Extended Insight v
. EE for DB
Database Encryption Expert anc(j) rIMS2 v v Vormetrics Vormetrics Vormetrics

64
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IBM Optim Solutions

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

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

 Tutorials

« Downloads

« Forums / Blogs
 Join the community!

= New demo: Optim solutions for accelerating Java database access

— https://www.ibm.com/developerworks/offers/l|p/demos/summary/im-
optimsolutionsforjava.html

© 2007 IBM Corporation

Il
||l|
]



IBM Information Management

Disclaimer

67
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