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DB2 Tech Talk series host: Serge Rielau

SQL Architect,
DB2 for Linux, UNIX, and Windows at IBM

http://www.sqltips4db2.com/

Today’s presenter: Jon Lind

Product Manager,
InfoSphere Warehouse at IBM

http://www.ibm.com/software/data/infosphere/data-warehousing/
http://www.facebook.com/pages/IBM-InfoSphere-Warehouse

Special thank you: Rav Ahuja

Senior Program Manager, IBM Cloud and Big Data
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© 2012 IBM Corporation 4‘“ “ﬁ m




Information Management

IBM Data Warehouse & Analytics Solutions
Simplicity, Flexibility, Choice

IBM IBM IBM
Netezza Smart Analytics System InfoSphere Warehouse

True Appliance Flexible Integrated System Custom Solution

(Information Server, MDM, Streams, etc)

© 2012 IBM Corporation
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IBM InfoSphere Warehouse

Solve problems — Create new opportunities

e FLEXIBILITY
ﬁs\\ To Adapt to Your Business Needs

PERFORMANCE

For Business Agility

SOPHISTICATED ANALYTICS

For Smarter Decision-Making

DB2 TechTalk
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ISW Departmental Editions

Departmental Edition Advancedi Departmental
Editien Adds

Core server J\Warehouse packs

DB2 9.7 Enterprise Server Edition = Customer Insight

Data Partitioning Feature — Market and Campaigniinsight
— S Iy Chaimiinsigh
Workload Manager Feature HPRL AR NS

Storage Optimization Feature

ELT and Administration
Design Studio
Replication Server
Data Studio
Performance Manager

Analytics

Cubing

Intelligent Miner

Text Analytics

Cognos 10 (5 licenses) DB2 TechTalk

= o ‘:J
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ISW Enterprise Editions

Advanced Enterprise
EdienTAdds

SN ArENoUSE Packs

—  Customer Insight
— Varker andiCampaigniinsight
—  SuppRly: Chamlnsight

Label Based Access Control o Pesign, ELCTE and Administraticn

IifieSphere DatarArchitect (10
lICENSES)

HighrPerermance Unlead
Vierge Backup

Recoveny Expert

Querny Worklead itner

Federation Server

Extended Edition
Query Patroller

Mashup Center

DB2 TechTalk
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Terabyte Pricing Makes Good Business Sense

Pay for what you analyze
« Data is the currency of the Information Age
 The more data people can analyze the more value they receive

« Data warehouses are a gold mine for business decision makers

Flexibility
* “Pay as you Grow”
* Deploy on the system that best meets your business needs

Enterprise license planning made easy
« Companies know how much data they have and the growth rates

« Companies can easily plan their warehouse license requirements

Lower cost of Growth

« Customers can provision hardware platforms for end game capacity

« Simple lower cost of growth by simply Increasing license entitlement

DB2 TachTlalk
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What's New In Advanced Editions?

Accelerate value delivery

« Warehouse packs with industry models and Cognos reports

« Markets and Campaign Insight
« Customer Insight
« Supply Chain Insight

Improve governance
* InfoSphere Data Architect

Improve performance
* InfoSphere Optim Query Workload Tuner

Improve availability

* InfoSphere Optim High Performance Unload
« DB2 Merge Backup

 DB2 Recovery Expert

DB2 TachTalk
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InfoSphere Optim Offerings

Streamlining the Management of Data Across its Lifecycle

Discover where
data resides

Develop database
structures & code

Manage performance

Manage data growth

Classify & define
data and
relationships

Optimize queries
and database
structures

Optimize
performance

Rationalize
application portfolio

Leverage best
practices

DISCOVEr &
DEefine

Create, fictionalize &
refresh test data

Develepré&:
JjEst:

Manage availability

Vieniter &
Opitimiize

Information GeVernance

© 2012 IBM Corporation

Enable compliance
with retention & e-
discovery

Archive,
Consolidate &
Retire

QualiyVianagemeni— Liiecycle— Securiy: & Prvacy/

DB2 TachTalk
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InfoSphere Warehouse Solutions to Discover and Define

Discover where
data resides

Classify & define
data and
relationships

Leverage best
practices

Discover &

Define

« Data Architect
* Design and manage enterprise models
* Enforce model conformance to enterprise standards
* Leverage industry data models for best practices

» Warehouse Packs
 Data models

* Business reports

DB2 TachTalk
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Mana%un g Your Information Models
InfoSphere Data Architect

Full service data modelling

» Create logical, physical, and dimensional models

Validate models against enterprise standards

e Standardize names, terms, data types, transformations, etc

Leverage existing assets

* Forward engineer, reverse engineer, and import from source or other

Collaborate across teams

* Integrate with InfoSphere, Optim, Cognos, Data Studio, and Rational and offerings

Data Marts OLAP

InfoSphere Cubing Servicey - a
Cognos Cubes -

Cognos Bl
\ reports
Third Normal Normalized Denormalized &3

Form (3NF) ER Enterprise Dimensional
Model Warehouse Model Model

Source Systems

v

d
<«

DB2 TachTalk
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Multi-Dimensional Modeling

=20 Sales.ldm = “% Sales.ldm
=t Sales = sales -
H H % Diagrams (2% Diagrams =t Sales_D.ldm
* Automatic DISCOVGI‘y @ Brand 4 [OUTRIGGER] Brand = Eiles
O Category < [OUTRIGGER] Category % Diagrams
* Facts and measures O customer > 18 [pmENSION] Customer L 13, [DIMENSION] Customer
. D. . d t . O CustomerType < [OUTRIGGER] CustomerType 13 [DmvENSION] Employee
IMENSIoNS ana outriggers O Department <+ [OUTRIGGER] Department 12 pmvENSION] Product
O Employee E [DIMEMSION] Employee £l [FacCT] SalesOrderDetail
[ Person O Person E [DIMENSION] Store
. . . Ol PersonType = [OUTRIGGER] PersonType A
* Dimensional Notation O Product 12 [DvENsION] Product
. o v
« Automatic De-normalization AR Sdes Dt o
+ Star schema, snowflake, starflake B0 s stemens
+|-=% Skorage Diagrams
Eﬁg Sales
[-33 Diagrams
. . . B[] ADDRESS
» Lossless integration with Cognos and i [F] ADDRESS_¢_CLISTOMER
. . - ADDRESS_%_EMPLOYEE
CUblng Services =12, [DIMENSION] CUSTOMER
. ) . -8, [DIMERSION] EMPLOYEE
« Transform dimensional-physical data E. [DIMENSION] PRODUCT
F&CT] SALESORDERCETAIL
model to a Cognos Framework Manager R Emmgism] STORE
model or Cubing Services model
* Transform a Cognos Framework Manager | -
dimensional model to a dimensional- T E ==
logical data model e MRS
« Support Cognos Framework Manager CSE et UL
model data source “re-targeting” - S e———

DB2 TachTalk

Cubing Services
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Business Models — InfoSphere Warehouse Model Packs
Solution acceleration brings immediate value — the work is done!

Leverage 'pre-built' data models targeted at specific business issues
= Customer Insight
= Market and Campaign Insight Pre-built reports

n i i illustrate IMMEDIATE
Supply Chain InSIth representation of your

information

[.

A0
15% —7( — :E;Ltgar\

0 MhR \ I
2 _;,———4‘

Wl

15

il

5|

U’A—

~- Cognos 10 Bl

Ready to load |

“" '; """"" =rC REnLES
& ,.':‘.::t-"? - ;h o
..... J‘ .q> l !hm
ik |
Pre-built Physical Data
Models promote data | CUSTOMER = XYZ
integrity from loading InfoSphere SALE?; 1
through reporting Warehouse {;"_’:;!,
L »

DB2 TachTalk
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Managing Database Objects to Align Business and IT

Leverage best practices Design, extend, Compare, generate, and deploy
and govern data schema changes and migrate

- = e " § N : @ i (SR e

{ BUSINESS i N\ || gy
4 B e DATA | DATABASE
CL | JARCHITECT | ADMINISTRATOR

Warehouse pack models === InfoSphere Data Architect Data Studio

Define ETL Develop business
transformations reports
" ~Refine cubing model.-
WAREHOUSE - f e BUSINESS
DEVELOPER o ANALYST

DB2 TachTalk
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InfoSphere Warehouse Solutions to Develop and Test

Develop database
structures & code

Develop
transformations

Create & refresh test
data

Develepr&:

Test

« Data Studio
 Manage databases and database changes
* Develop database routines and access methods
* Develop SQL
* Copy and edit data

« Design Studio
* Develop in-database transformations

* Leverage cubing services

Install Data Architect, Data Studio, and Design Studio into the same Eclipse workspace

DB2 TachTalk

e N
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Strategic replacement for Control Center

Data Studio 3.1

* Object navigation, filtering
and management

« Complex change
management

 Configuration and
maintenance assistants

e Task scheduling

e« SQL and routine
development

* Query analysis

* Oracle and Sybase Skin
compatibility

« Data browsing and editing

» Shell sharing with Design
Studio

\‘\Fta Studio

‘ Filtering

Server ->
e Database

iSEX)

B (G BMQuery Tu... [fData | [%, Database Ad... |

ra Administration Explorai'- <.

[ smect 82 =
Tables [Filtered] \\
= E# Al Databases |_2| Name Like : CBMTD1% & W e Td
®- 5 1BM-34820335748
= H localhost Database Schema :=:=> Mame Loca... | Row Count | Tablespace F
5] (E‘ DB2 B FORDI_DB ADMFO01 CBMTO IU_REF_PA_RT SHECL CEMTO10R
=+ § utec?30.vmec.svl.ibm.com | FORDDE ADMFO01 CBMTO11 PROD_GF~ — T
£ : Show * [ Database
=& STLEC1 (DB2 for 2/05 V10 (New-Function Mo [ FORDDE ADMFO01 CBMT012_PR_META g
[ Aliases E FORDDB ADMFO01 CBMTO014 STRUC_L  Load » B8 Schema
- Application Objects Unload 3
: 3 Auxiliary Tables u=i Edit 54 Alias
(] Constraints 4 i
[ Databases 3 |82 Add to Qverview Diagram
| e Contextual S Andyze Inpec. &
0 mQTs ﬁ Indexes
(2 schemas I h 5] Alter
o aunc .
[ Sequences # Drop
] Storage Groups .;’_,hlj Generate DOL...
=|
; [: Synonyms B copy
[ Tables
(] Table Spaces E Manage Privileges
[ Triggers B
(7 Users and Groups (=l L (] Properties J |_)]
L vcaTs » Connection: STLEC1 Showing 4 of 299 items
-0 Views halle -
: i sl 7 = = .
IS5 MM iy || ] sqL Results | &l Properties [ Model Repcrti ]
&I SR EEE __
{ .| B =Table> CBMTO11_PROD_GRP
. Data Project Explorer . = <f;> R = | i i Bl
5 o . . — e
®-11] Projecti (STLEC 1:jdbc:db2: ffutec730.vmec.svl.ibm.com || General Name: CBMT011_PROD_GRP —i
-1l Project2 (STLEC11:jdbc:db2:/jutec754, vmec. svl.ibm. cor .faumns L abel:
Privil .
(VIRGRS | schema ADMFO01 =
Distribution Key
Table Spaces Audit:
p ro p ertl es Relationships Data capture: -
Statistics
= Edit procedure:
Documentation |
] A | (2] Frrndinn: (]

T
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Accelerate Development
Query editing

Template-enabled
Content assist with connected database

Platform specific syntactic and semantic
validation

SQL formatting

Control on commit and error processing and
execution environment

Access path visualization

Statistics advice

Performance visibility and validation
Deployment management

Routine development

Template enabled
SQL/PL, PL/SQL, Sybase ANTS, Java
Routine debugging

Deployment management

Java development

Query editor features
Facilitate collaboration with SQL Outline
Identify SQL hot spots

Simplify problem isolation to source code

| = Properties | =] 50L Results ;(C_“ Progress |@ Performance Metrics 53 =8 |

| S0L Fun Id Connection Profile | Annotation | Data Server Time | Metwork Time | Rows Read | Rows Returned | Rows Returned Ratio | CPUTime | TotalSorts | T Physical Fage I/0s | Logical Page I/0s |

iselect * from sales whe... sp_521719594... v37fp4 13 1 41.0 19.0 & 2.16 0.0 o - - 2.0 20f |

| select * from sales sp_S522533502... voTp4 second run 41 1 41.0 410 @ 1.00 0.0 [u} - 20 2.0 |
select * from HUMGPLE.,, sp_541254062... v37p4 3rd run 9 1 70.0 2.0 35.00 0.0 (o e 1.0 2.0
select * from HUMGPLE... sp_524356021... va7fp4 35 1 0.0 0o @ = 0.0 a 2.0 2.0

|

|

DB2 TachTalk
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Save Time and Reduce Errors

Complex change management

* Multiple objects at atime

* Automatic dependency handling
« Compare objects side by side

» Data and privilege migration

* Undo scripts

Maintenance

» Configuration and utilities task
assistants

Data management

 Browsing, editing, copying,
loading, unloading

Job Management

* Scheduling jobs, view
applications, view history

Implicit change
plan creation

Change plan

navigation

= saMPLE 2 N \ =0
Gv v B @ g Cmbles + | N?atzc:»ksh
[Defau[‘t Change Plan » E{D - - - A _}_@ G- ¥ |
I Schema I\lame gceﬂ Row Count Log Mode Primary I(ey Partition M1 Regular ‘l’able.q
A ARLANF ACT 0 PK_ACT USERSPACE1 'm
1 ARLANF CATALOG 0 PK_CATALOG IBMDBESAMPL:
] ARLANF CL_SCHED 0 5 USERSPACEL |
' ARLANF CUSTOMER 0 PK_CUSTOME IBMDB2SAMPL
B ARLANF DEPARTMENT 0 PK_DEPARTM USERSPACEI!
[ ARLANF EMPLOYEE 0 PK_EMPLOYE USERSPACE] |
I ARLANF EMPMDC 0 10000 IBMDB2SAMPL
B ARLANF EMPPROJACT 0 USERSPACEI!
\E ARLANF EMP_PHOTO 0 PK_EMP_PHO USERSPACE1|
||'j| ARLANF EMP_RESUME 0 PK_EMP RES E.ISERSPACE1| —
€ —— eSS — >

» Connection : localhost - db2inst -5 Change in place Showing 151 of 151 items
.llfl Propeﬁles\?i SQL IEUII:E] on properties O =~ i ‘ =i

|| E <Table> ACT tab

General v X ¢ ;Z

Columns Name Primary K¢ Data Type Length Scale Not Null Generatec Default Va
M ACTNO ¥ SMALLINT = O
IREDONEEY | AcTkWD O CHAR 6 = O

fata Fartitions ACTDESC O VARCHAR 20 %] =

] cwcouvn (RIS s T

= E = ‘[

© 2012 IBM Corporation
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For data movement & transformation (ELT)

Design Studio includes the SQL Warehousing Tool

Ease of Use:
Graphically build complex transformations within DB2

Natively connect to, and source data from, non-DB2
sources v

Advanced workflow control and scheduling

Compliance: “
Add version management
Job monitoring

' : Data marts
. -
.

Conceptual or Physical

Warehouse

)ﬁ*ﬁ' Integration:
E._ E /\i\ ~ , * Automate data mining workloads

* Integration with Information Server
» Schedule, execute, monitor and control DataStage jobs

« Integrate DataStage work streams

DB2 TachTalk

e N
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InfoSphere Optim Solutinns to Monitor and Optimize

Monitor performance

Optimize performance

Manage availability

Vionitor &

Opitimiize

Performance Manager

* Monitor database performance and health

* Align resource use with business priorities

* Get expert advice on queries, indexes, statistics, and access plans for entire workloads
* Optimize and stabilize performance of Java applications

Query Workload Tuner
* Get expert advice on queries, indexes, statistics, and access plans
* Leverage monitoring data to select high cost queries

DB2 Advanced Recovery Solutions
* Minimize impact of database backups
* Minimize recovery time

Replication Server

* Disaster recovery
* Active - active

DB2 TachTalk

© 2012 IBM Corporation ‘@ i‘!
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Monitoring and Optimizing Performance

Get early warning of potential Diagnhose database problems

problems with resource specific

AT = b - ™
= i «1‘; S A B A ‘
- LTy
: e " |
Y b
b b ‘

\'f_-._.i::
[

1. Identify ‘| 2. Diagnose

“. —_— —~— ."l
¥ .:.I Fl b ‘J-
A

Resolve database problems Resolve query problems Prevent problems

V| (fiesn i 0 contr 0 cont Corractons
Tabies [Fitered] p—— e
& Schoma | Hewe Row Court Peromt Free | Log Mocke L ———— - =T
A RS pELS - - b o — 3 N
GOSMES  DRDER HEADER el ' == i e
coSAES  ceneRpEnCD 7y Figh Pasfermance Unead o . TR — L S
GOLMES  PRODLCT 74 % Load. b — ,\\

GOSN ES PROOUCT BRMND » Osta
GoaaEs PROOUCT COuo Looae 27 5
GOSKES  PROCUCT FORICAST 1300 W Raorg Table...
GOSALES PRODUCT LINE 5 Reeng e

: 4. Prevent !

[ cosurs  PRODUCT MuME LoOKP 8302 [ Set Irwgrity
[ GOSMES  PRODUCT SIZE L00we 55 [ et Stateses 3. So Ive T e
0 oosass PROOUCT TV i o Gy s
[ GOsMPs  RETURNED [TEM 1024 7 Export Table 1 i < e
[T GOSMES  RETLRN AEASCM 5 lmooct Table (1 L1 . o
T GOSMES  SALES REGION 5 [ Add 1o Overview Disgram i % 7
[ GOSMES  Saes TARGET % X 3
I comuer T fmemacw agy ¥ Generate 0L
[ GOSMEE  TIMEQUAATER LOOKS B B Analyre Impact...
I GotMEs  vERIFY o s
: GORALEY ARV Y o ore
GOSMESCT  CUST_COUNTRY 1 e
O cosamser  cust emor cann g ot -
A P T > S S U —— S ey " R —— X ke
Sillis Compare Wh 0 = 2 .
» Connection 1 localbost - DE2 - GEO8 Showing 152 of 304 items.

Data Studio
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Database Monitor Limitations

| User's experience

* Request flows through many
layers of the stack

e Performance bottlenecks can
occur in any layer

 Therequest loses detail about its
origin as it moves through the
stack

Network

Database | What database monitors
typically monitor

Operating
System

DB2 TachTalk
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InfoSphere Optim Performance Manager Extended Insight

Extended Insight measurement

» Manage response time SLAs User experience ?
* By workload
— = —  —

* Pinpoint the problem
- Problem workload CommT
¢ Problem layer

* App server, driver, network,
database, operating system

* Problem timeframe
* Problem SQL

Network
 Down to database component

* Breakdown database time by
transaction or statement*

* Compilation, workload manager
gqueue, lock wait, I/O, sort, routine,
transaction end,...

« *with DB2 9.7

Database

Operating
System

DB2 TachTalk

© 2012 IBM Corporation
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Transaction Response Time Monitoring

Extended Insight Analysis Dashboard: DE ) |:|Jj: DEMO@local |v| Disconnect
Workloads are listed in the grid. Click in the left column to show the chart for the workload. Use the second column to expand and collapse workload clusters in the grid. Double-click a row to wiew details. Click New to
create a workload cluster group.
| Open Details| |Ac:1:ivate... | | Deactivate... | | Mew... | | Edit... | | | | | | | | Transaction Topology Expand Collapse
Average End- Maximum Maximum Average Average Average
Graph P oskloadichicics UoAELY I"ﬂ'_ght (Eo A= Data... Network Client Time Warning (%6) Ci cal (%) Transactions (/min)
Group/Workload Cluster Response | Elapsed Time Response -
_ _ Time... (sec)
Time (sec) (sec) Time (sec)
@ Show 'QDEMO@”DGE' 0.088 01:11:04.328 1.063 % 0.079 4 0.009 0 N/P N/P 710.097
@ Show vE Cognos report packages 0.089 0.078 1.063 4 0.080 40.009 %0 1.207 0.046 700.387
[ Show # growth 5.639 0 0 BH5.637 “0 ©0.001 0 0 9.71
s show B profit 0.013 0.062 1.015 4 0.002 40.011 %0 3.701 0.141 228.355
P Hide “ resultspergeo 0.012 0.0738 1.031 % 0.001 %0.011 0 NSP NSP 228.871
hH.de # earningspershare 0.007 0.062 1.063 4 0.001 40.006 0 N/P NP 233.452
PN Hide » B Cognos users 0.089 0.078 1.063 4 0.080 %0.009 %0 1.971 1.17 700.387
s Show » % Cognos report servers 0.089 0.078 1.063 % 0.080 40.009 0 N/P N/P 700.387
[z Show » ¥ Client user 1Ds 0.088 01:11:04.328 1.063 % 0.079 % 0.009 0 /P /P 710.097
| e
= Charts for selected workload cluster groups
Cognos users l_Ehclw Maximum |[ Alert History ©ff | [E [E3) resultspergeo | | BE@EE earningspershare | = [E3]
IR - 80 OAwverage End- 2200 OAwverage End- OAverage End-
0100 = Maximurm tim 1.000 - W Maximum enc 0.016 Maxirmurm tim
- 60 H - .
0.080.] W . wWarning — Maximum tim
£ Problem
@ c.oso -40 3 & o.600 a
0 & F4 0 0
0.040- - 0.400 -
- 20
0.020- 0.200 -

Response time objective Maximum transaction Average transaction response
violations response time time

A l
il ?
| I.

DB2 TachTalk
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Analyze Workload Response Time

Shows where workload is spending
time

Provides detail on queries, clients,
and partitions

Extended Insight Analysis Dashboard: DEMO@local

3

)

ack

Locate the source of performance probl

Response Time Details: profit

<, determine how those problems affect different parts of the workload, and analyze the perforpfince of individual SQL statements, clients, and partitians.

y4
50L Statements fCI\erﬂs H Partitions/Members

Graph | Grid \
. Y

Package name: N/P
Section number: N/P
Package Consistency token:
Package Version:
Collection:

Statement Time Distribution (%) B[]

W Client time
Driver time

Launch Optim Query Turrer

ata server ti

© 2012 IBM Corporation

Selected layer: ‘ Ayerage End-to-End Resp\sa Time | » | Show highest | 10 | L3 | by ‘ Average Data Server Time (sec) | v |
0.036- Statement Text Statement Executions | Average Data Server | Average End-to-End =
0.03- Time (sec) Response Time (sec) i
5 0.024- E B INSERT INTO WE_ZXZ... 140 0.001 0.043 |2
U p.ots-
INSERT INTO WE_ZXZ... 1339 0.002 0.020
0.012-
INSERT INTO WE_ZXZ... 150 0.002 0.020
0.006- { =
D'- - i . . -
03/31 12:56:40 03/31 13:10:00 03/31 13:23:20 03/31 13:36:40 03/31 13:50:00 || Display this list by the selected graph layer
==
®» Detail Area for SQL Statements =
Statement information Statement Performance
: : Number of Executions: 140
INSERT INTO WE_ZXZRFIP1G.WE_1G0_85894 100 .
= - = e Average end-to-end elapsed time: 0.04% sec
Average client time: 0 =ec
Average driver time: 0 sec
Average networl time: 0.048 sec
Average data server time: 0.001 sec

DB2 TachTalk

T |
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InfoSphere Optim Query Workload Tuner
Expert-Enabled Query Tuning Out of the Box

¢ Identlfy query Candldates from [# Task Launcher [ *QTProject1/Query Group 1/Query 3 2
numerous sources 4@ query Tuner Workflow Assistant Review Single-Query Advisor Recommendations 1
° D Bz Catalog E CaE S e This page shows the recommendations from the advisors that you ran. To see the detalbga
;) s FeUE 8| 0 ;
. - Analysis Result 1
* PaCkage CaChe % TuningReport_20110626153054_f | Database connection: & TPCDS1G ( DB2 for Linux, UNIX, and Windows V9.7 ) ;
» Development Studio hot spots 5 & Snge Query d
. p p a " open Single-Query Recommendation: :/
* Optim Performance Manager S " open Formatted Query
)1 +." Open Access Plan Graph Description: .
§ —T:: Open Access Plan Explorer Summary - Analysis Result 1 /
c| [EL open summary Report .
- Facilitate analysis T f
: Recommendation Number Priority Description '
. )ﬂ » Advanced = shown )
° Query formattlng g 2 workioad Statistics 1 2 HIGH Gather and recolect a
. 2 Query revision 2 @ Low Provide a predicate ol
° Quel’y an nOtatlon |E| Query revision 3 @ Low Provide a predicate on,
o+ Access path 4 @ Low Avoid reading all inde?
» Access path visualization, Index 5 @ Low Index recommendatio
annotation, and warnings f
.
Q s
. . = 7
e Get expert tuning advice 2 ;
« Improve query design f A

e Improve statistics quality
* Improve database design

DB2 TachTalk

© 2012 IBM Corporation
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Improve Query Design

Summary - 1 Initial Analysis

Further constrain query, increase

@& @ . - .
Recommendation Number Priority Description In d exu tl I I Zatl O n ! an d red u C e d ata
= Shown reads
Query revision 1 i@ Low Provide a predicate on column SR_RETURMED_DATE_SK.
Access path 2 @ Low Avoid table space scan (Operator ID = 6) on table TPCDS, STORE_RETURNS,
Access path 3 i@ Low Avoid table space scan (Operator ID = 7) on table TPCDS.DATE_DIM.
Index 4 i@ Low Index recommendations found.
Statistics 5 () MAINTEMANCE Gather and recollect all of relevant statistics for this query. /
Highlight relevant
ummary - I Initial Analysis fQuer\r Rewvision |7
Recommendation 1: Provide a predicate on column SF_RETURMNED_DATE_SK. com p onen ts Of th e
Filter i & @ query
recommendations ~ SQLText
by sever | ty SELECT TPCDS, STORE_RETURMS.SR._CUSTOMER._SK AS CTR_CUSTOMER._SK

, TPCDS, 5TORE_RETURNS.SR_STORE_SK AS CTR_STORE_SK
, SUM{TPCDS, STORE_RETURNS,SR._RETURN .-'—\MT]I AS CTR_TOTAL_RETURN
FROM TPCDS.STORE_RETURMS
;, TPCDS.DATE_DIM
'L"J'HERE TPCDS, DATE DIM 5] YEAR 2000

GROLIF‘ BY TF‘CD STORE i RRNS SR STOMERSK AT IR DAL Recommendation
TPCDS.STORE_RETURNS.SR, STORE 5K and rationale

\ /
. w Recommendation Details
Query Advisor checks for v

— Provide a predicate on column SR_RETURMNED _DATE_SK,

Consider adding the following predicate to column SR_RETURMED_DATE_SK in table STORE_RETURMS:
SR._RETURMED_DATE_SK IS MOT MULL
to filter the table earlier and unlock more possible join sequences.

w Explanation

If a predicate filters out MULL columns and data type mismatches earlier in processing, performance can be improved.

DB2 TachTalk
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JmnmA@_S_tansms_O_uaLuva.nd_C_olle_cmn

Statements Summary Statistics [}
The following table lists all of the tables that are referenced in the query workload. Highlight a row to see the statistics Det a.l | I n fo fo r S eI ected
Automatic statistics colection: ) is enabled . th t b |
@ & Tables have statistics recommendations () 0Tables has al the relevant y
i by | [5G @ |Tab|es that have recommendations M
Table Type Status S0L Reference Cardinality | Cumulative Total Query Cost Collection Timestamp
TPCD.PART TABLE @ PR... 2 200000 522408409568378588 2011-08-03 15:15:08
TPCD.ORDERS TABLE @ FR... 2 1500000 522408409568378588 2011-08-03 15:15:10
TPCD.PARTSURP TABLE @ PR... 2 300000 522403409568373838 2011-06-03 15:15:07
TPCD.NATION TABLE @ PR.. 3 25 52240540956835800 2011-06-03 15:15:04
TPCD.LINEITEM TABLE @ FR... 5 6001215 52240840959557588 2011-05-03 15:15:11
TPCD.SUPPLIER TABLE @ PR., 11-08-03 15:15:.07
Table Detail 1
collecting recommended
TPCD.LINEITEM has missing conflicting S t at i S t | C S
Coll Frequency \n'algay e, = - ~
ATS Commands for Selected Recommendations
:Lci:rg;Rm/(:amnaht; M - - - : - Type and Final e
e Salec coracieiaied or ron-corsskdyied comreands Tor e vt recommereia o Gen erates
L_DISCOUNT 1] 1] 0
L_TAX 1] a 0
LPaRTEY 0 0 0 RUNSTATS
L_SUPPKEY ] i} 0 (%) Conaciicated commands for ol RUNSTATS recommendations
L_EXTENDEDPRICE 0 0 ] Piem BLFSTATS recormendaions are merped wih AUNSTATS sioned on the server C O N t r O I
L_SHIPDATE ] " " 1] 0 ! Mon-corenldated ommands for sl RUNETATS recommendatons
() Salpct command tyge for e bl RUNSTATS recommendation Statements
Recommendatons
FWARNING: The following columns have statistics information available in the catalog but are not referred in the workload, The statistics for the
dropped if 'non-consolisdated' RUNSTATS commands are run. The 'consolidated' RUNSTATS may contain allfsubset of these columns. i Consoldstied RUNETATS FLUMGTATS stved on fhe server
. g . P “TPCD". L o
Calumn Cardinality Low2Key High2Key | Frequency Count | Sum of Freque... Quantile: =—rem - == mﬁlmr 1 aﬂvrsrm mrﬁ “ﬁi’ﬁm o
L_SHIPIMNSTRUCT 4 'DELIVER IMPE... 'MONE . 1] 0 RO PRAT - d }amﬁﬂ:- WITH D]."Emﬂl ":Lﬁﬂtﬂlr{\_] wmwmm
; - TPCD. Consola LbEE (L _ORDEEFY" p A (L _ORDERIEY", L
L_COMMENT 6001215 '0 6LZBQADPH... 'zzzzlan0C 1R, 0 0 TPCT OGRS : o IE o e e
L_RETURNFLAG 3 0 0 TRCD, PAATIES Consslelated 1 J:-rsm.m‘ _Tane, 1,5~mrsj ] 1_oiscoumT, 1oTan", 1 _ﬂ-u:w.rn»n
L_LINEMUMEER. -1 0 1] TPCDL NATION Cormsiciatesd wmmmu TABLESAMPE Msnmuz,mmﬂ.m_
| SHIPMODE 7 'FOB ' 'SHIP ' 0 i} Comsokdued BERNOULLL [40. 000000 | REPEATARE (50) FERMCRLL] t'}m]”ﬁiTﬂE (521
TRCD. SUPRL R Cormpbdstes LUTE_PACT PRICETTY 30 LT _RSACT MEEORITY 30
horv-Lorsoidated RUNSTATS
ALPETATS On TABLE "TRCD". LINEITRN"
um‘.-:l.ml [ L PATEEY", | _SPeEYT", L _ORDEUEY] , [ L_PMATEEY, 1_SUSseET", | _(RDERET)
-\:Thcx"mn'.mmmmrs [ L ORDEAKEY" KWLM _FRECVALLES [0MUM_QUANTILES 20
‘ljﬁ:ﬁlﬂ"mﬂ |_FRECHALUES 10 MLM_QUANTILES 20, L_TAX" hUM_FREQVALLES .\‘.'IN.N Mﬂ'hﬁ-
20, L_PARTREY" NuM_FRECVALUES 10 UM l.‘.!.llrf‘...ﬂ- « L _SUPOVEY" M _PRIGA
N.HQAH“'&EII 1 _EXTENDEDPRICE" UM ‘ﬂ.l'm'-ll.l.ﬂi HT ] w-ﬁm I}WIT!
L PRECIVALUES 10NN _QUANTILES 20 )
AMD SAMPLED DETANLED INDENES &LL
ALLOW WRITE ACCESS Ik
TABLESAMPLE BERNCLALY { 40,0 ) REPEATARLE (53 b
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Workload Statistics Advisor and Statistical Views

» Challenge

« Data skew and join predicate filter
[mis]calculation

 WHERE salary+bonus > ...
« Overloaded dimension in a star join

« Time dimension may contain 20
years of data but the transaction
table keeps only the last 5
guarters of data. Uniform
distribution is the wrong
assumption after the join.

e Solution: Generate statistical views

Statements rSurnrnary (Statistics ﬁndexes

Estimated RUNSTATS execution time:
Recommendations for existing statistical views: 0

Bl @

656,012.569580 ms

[Statistical Views 2

Recommended new statistical views: 3

Existing statistical views without recommendations: 0

Recommendations:

Owner Name | Owner Name State Tables in Definition  Affected Statements| Current Estimated Execu... | Estimated Time to R... | Statis!
cleung STATSVIEW201... PROPOSED 4 3 3,463,315.187500 647,308.250000 NO
cleung STATSVIEW201... PROPOSED 2 1 497,285.312500 7,886.009277 NO
cleung STATSVIEW201... PROPOSED 2 3 3,053,967.533585 §16.310303 NO

Recommendation Details: J
Statements Assisted by this Statistical View . Tables Definin /‘—mevﬂ/

Statement Text
selectnation,o_year,su...
selectnation,o_year,su...
selectn_name as nation...

| Nt oreSifions
1

Current Time to Execute Once (ms)

497,285.312500
1 2,556,499.750000
1 182.471085

Current Estimated Cumulative Execution Time (ms)
497,285.312500

2,556,499.750000

182.471085

DB2 TachTalk

© 2012
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Indexing Advice to Improve Query Efficiency

_ 4

. . Statements fRecommendatinn Summary (‘W‘nrklnad Index Advisor i3 \L
* Improve query efficiency Esti q
Estimated performance improvement: 63,52 %0 stimate
« Indexing foreign keys in queries Disk space requied (DASD spece): 67308 M8 performance
that do not have indexes defined Total IUD Cost: 0.0 MS Improvementt
e Support for index only access Recommendztion S
iy al 0 id =
: , B =E o b i Ty
© Sim P | Ify use Feature Details Acion | ObjectN... | New Index Columns Old Inde[ﬂ
; ; ; =) [] Create Indexes
» Consolidate indexes and provide 2 M cusTovR
a si ng le recommendation Index Create  CUSTOME... C_MKTSEGMENT(ASC),C_.. )
Index Create  CUSTOME.. C_MKTSEGMENT(ASC),C_... 1
« Enables what-if analysis 5 [¥] OROR
Index Create  ORDER V... O_CUSTKEY(ASC), O_ORD...
: : Index Create  ORDER_V... O_ORDERKEY(ASC),0_O... 1
* Shows estimated im provement Index Create  ORDER V... O_ORDERSTATUS(ASC),O...
= [v] LINEITEM
» Test before deployment 7] Inex T ey
. . . . Index (] e —
 Ultilize virtual index capabilities P F—— !
. . . CREATE INDEX DB20E.LINETTEM_VIRT_IDX_1158535563777 OM SYSADM.LINETTEM { |4_\:
b u I It I nto th e D BZ e n g I ne L_SUPPKEY ASC, L_EXTEMDEDPRICE ASC, L_TAX ASC) FREEPAGE 0 PCTFREE 10; ml
m CREATE INDEX DB20E.ORDER _VIRT _IDX_1159535563657 ON SYSADM,ORDER { O_CUSTKEY
ASC, O_ORDERDATE ASC, O_SHIPPRIORITY ASC, O_ORDERKEY ASC) FREEPAGE 0 PCTFREE | = ||

© 2012 IBM Corporation

10;

CREATE INDEX DB20E. CUSTOMER _VIRT_IDX_1159535564238 ON S5YSADM.CUSTOMER (
C_MKTSEGMENT ASC, C_NATIOMNKEY ASC, C_ACCTBAL ASC) FREEPAGE 0 PCTFREE 10;

CREATE INDEX DB20E. ORDER_VIRT _IDX_1159535554165 OM SYSADM.ORDER (
O_CRDERKEY ASC, O_ORDERDATE ASC) FREEPAGE 0 PCTFREE 10;

CREATE INDEX DE20E.LINETTEM_VIRT _IDX_1159535563807 OM SYSADM,LINETTEM (
L_QUANTITY ASC, L_EXTENDEDPRICE ASC, L_TAX ASC) FREEPAGE 0 PCTFREE 10;

CREATE INDEX DE2CE.PARTSUPP_VIRT _IDX_1159535562295 ON SYSADM.PARTSUPP ( |v]

[ET-FINTETEANT | |3
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IBM DB2 Advanced Recovery Solutions

Save time, reduce errors, and meet SLAsS
\

|
= Improve speed of your backup & recovery processes r : :
o T = Recover faster with greater granularity
* Minimize application impact while protecting your critical business
P e N data
Y \‘\\ = Eliminate data errors before they
\ compound into costly business

mistakes

= Track and report data changes in
response to auditing requests

= Extract large amounts of data quickly
and with minimal impact on system
productivity

= Perform full data and system
migrations from one DB2 instance to
another

DB2 TachTalk

© 2012 IBM Corporation




Information Management

InfoSphere Optim High Performance Unload

Requirements

Rapidly unload, extract, and repartition data
across enterprise systems .

SELECT * FROM MY_TABLE

ol slicjal Pariarzrce F
Unlead

_ Benefits

Database i .
Manager

Total Data Unloaded: 2,905,294,900 rows

Complete database export time by)23 hours 54 minutes
usual methods

Time Taken by DB2 HPU 1 hour 30 minutes g

DB2 TachTalk

© 2012 IBM Corporation 4‘“ “ﬁ m
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DB2 Merge Backup Reguirements

Accelerate DB2 backups for improved
availability

Recovery
history file

l DB2 Merge Backup

Benefits

Recovery
history file

] DB2 Merge Backup

DB2 TachTalk

© 2012 IBM Corporation *‘J ﬁ*j
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DB2 Merge Backup Scenario

Scenario

If you have the following backup schedule

Sunday — Full Backup

Monday — Delta Backup, Create new full backup using DB2 Merge Backup
Tuesday — Delta Backup, Create new full backup using DB2 Merge Backup
Wednesday — Delta Backup, Create new full backup using DB2 Merge Backup

Thursday — BANG. Table is accidentally dropped

 Use DB2 Merge Backup and the delta backup to use in the recovery

 Without DB2 Merge Backup, you would need to restore from the full
backup from Sunday and 3 delta backups!

DB2 TachTalk

.
© 2012 IBM Corporation * ﬂm
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DB2 Recovery Expert

Figqui rements

Reduce recovery window to increase availability .

BM DB2 Recovery Exp aryadmin Log out
4k Task Manager |~ “B Welcome 4 |
Recovery H-Log analysis || Sessions || Object hist... ||.Ad...
Result - DEMO x | Result - MSAMPLE 3 || New Tab |
Qverview Display the Log Analysis results where one can view report statistics, set post filters to modify the report data, and see the report details.
Location Host: badger, Instance: db2inst1, Target database: MSAMPLE
ot | TR post 1 Renast
Objects Totals n
. 30000 o
Filters Partition groups )
Tablespaces - ‘
2
it Tables 2000 | |
24000
Status l
Schema Name Inserts Updates Deletes 22000 I |
Result DB2INST1 STAFF 0 140 0 [2] | | 20000 | i B f 3 t
' IS
DB2INST1 TESTIK 1 1 0 18000, ‘ ene
16000 e
DBE APPLICANT 10 0 0 | | { B B
@ i 14000
l
DBE INTERVIEW 10 1] | 12000 ‘
DBE JOBJECT_TABLE 43 0 0 b I 10000 I | -
DBE OBJECT_TABLE 31 0 0 E 8000 |
DBE ORG 9 0 0 £000 |
4000
DBE PARTS 18 0 0 1
2000
DBE PRODUCTS 14 0 0 o . il
DBE PROJECT 12 0 0 u
Total
DBE SALES 33 0 0
Inserts
DBE STAFF 35 35 0
I updates
DBE SUPPLIER 4 0 0 =t
B Dpeletes
RDBI PROFILE_TABLE 20 0 0
RDBI RESERVED 1 0 0 = |¥| Show totals | | Stacked
Save... \ < Previous

Use Log Analysis to figure out who is doing
what with your database

7Y S
AN o

© 2012 IBM Corporation
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DB2 Recovery Expert

Web Ul helps to easily
navigate DB2 logs

Scenarios

B 18M DB2 Recovery Expert . /_
An accident occurs
. . Mdmin |
| ran the weekly batch job instead of /
the monthly JOb in or excluded from the log analysis report.
t database: DEMO
Available objects . Selectet
| dropped a production table instead i i Partition groups
o 8 Schemas
of a test table = Tables
B ETablespaces
lglfﬂattem I
. q SYSCATSPACE
| ran a delete with the wrong date e
parameters and ended up deleting - UseRsRa
too many rows
Object properties —
Name Value

DB2 TachTalk

© 2012 IBM Corporation * ﬁm
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High Availability

InfoSphere Replication Server

Bi Directional Synchronisation

 Ability to synchronize across sites in real-time
* Synchronize Entire Warehouse or Subsets

« Extendable to multiple sites

Seamless Customer Failover
« Automatic Failover of Clients to Secondary Sites
» Seamless to Applications

Rolling Upgrades
 Ability to Upgrade Warehouse environments sequentially without loss of service

Active — Active

DB2 TachTalk

_ il
© 2012 IBM Corporation 4’” Hh
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IBM InfoSphere Warehouse

Solve problems — Create new opportunities

FLEXIBILITY

_ Everything to manage your data across
~ o~ its lifecycle

PERFORMANCE

DB2 9.7 with partitioning, compression, and
workload management

SOPHISTICAED ANALYTICS

In database analytics and Cognos reporting

DB2 TechTalk

© 2012 IBM Corporation ‘ m ém
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Faster Time to Value, Faster Business Results
Based on System x

Meeti| ng clients where ...Designed for business analytics workloads
- . . ...Optional Solid State Disk — reducing data latency
their information is...

\New

Based on System x
...Cost-effective solutions for analytics
and BI, reporting

Based on POWERY7 Servers
...Scaling to hundreds of terabytes of data
...Extract insights from untapped

...Compact, integrated single analytics solutions information
...Available for mid-market
Based on Power?7 Server @ Based on Based on System z

...Advanced query /workload management
...Database designed and optimized for system
...Disk controller, optimized to reduce data latency

...A single server warehousing and analytics solution

...Built on POWERT7 based servers and designed for
production data warehouses - sizes under 10 TB,

...For development and non-production use.
DB2 lechlalk

© 2012 IBM Corporation
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Communities

 On-line communities, User Groups, Technical Forums, Blogs, Social
networks, and more

* Find the community that interests you...

* Information Management
* Business Analytics
« Enterprise Content Management

 IBM Champions

* Recognizing individuals who have made the most outstanding contributions
to Information Management, Business Analytics, and Enterprise Content
Management communities

_DB2 TechTalk
7 =] . B \
i S, © 2012 IBM Corporation =)
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More Information

 Analyst report from ITG

 IBM White Paper

Next DB2 Tech Talk Coming in March:

Database Archiving: Best practices to improve performance
of your DB2 LUW and z/OS databases

Registration coming soon to DB2 Tech Talk page

DB2 TachTalk

© 2012 IBM Corporation
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Questions

_DB2 TechTalk

i
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Thank You and Follow-up!

Ibm.com/db2/labchats

DB2 TechTalk
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