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e Defining Performance
* Monitoring Methods
 ldentifying/Resolving Performance Issues
v Memory Management
v Space management
v Application Design
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What is Performance? --

Performance: noun
“The fulfillment of a claim, promise, or request”

 How does your company define performance?
— System availability
— Transaction throughput
— Minimum response times (SLA’S)
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Subsystem/Instance Monitoring --

All aspects of the DB2 subsystem or Instance need to be
monitored.

— Take a look at the big picture
 Think of DB2 as an ecosystem

— Do not Tune for the sake of Tuning!
 Where are your bottlenecks?
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Monitoring Methods

z/OS L.UW

* Instrumentation Facility  Snapshot Monitor
Component (IFC) — Show status of database for an instant in
— Statistics time
« Global statistical data * Sort
— Accounting oLooks o
» Table activity

» Start and stop times

e Number of commits and aborts * BP activity
« The number of times certain SQL + UowW
statements are issued « SQL
 Number of buffer pool requests — Monitor Switches need to be turned on at
* Counts of certain locking events the instance level to collect data

* Processor resources consumed
* Thread wait times for various events

« RID pool processing « Event Monitor
* Distributed processing — Historical collection of data
* Resource limit facility statistics

— More overhead (~10-20%)

— Performance . L -
— Main focus on application statistics

* Most detailed $$$
. onl f hort iod » Tables,Deadlocks,Tablespaces,BP,Conne
nly use tor short periods connections,Statements, Transactions

— Low overhead (~5%)
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Memory Management --
z/OS L,UW
« EDM Pool « Catalog Cache
 RID Pool  Package Cache
e Sort Pool e Sort Heap
o Buffer Pool e Lock List

o Buffer Pool

A key performance objective should
be to minimize the amount of disk access
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Memory Usage

z/OS

EDM Pool
e “System Bufferpool”

Minimizes I/O against catalog and
directory

e Contains

DBD (Database Descriptor)

CT (Cursor Table)

PT (Package Table)

SKCT (Skeleton Cursor Table)
SKPT (Skeleton Package Table)

Plan/Package authorization
Cache (CACHESIZE > 0)

Dynamic SQL skeletons (Dynamic
SQL caching active)

You Can Expect More

L,UW

Catalog Cache
* Minimizes I/O against catalog
 Contains

— SYSTABLES information

— Authorization information
 SYSDBAUTH
» Execute Privileges for routines
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Possible Performance Implications

z/OS
EDM Pool

* Increased I/O activity against .
DSNDBO1
« SCTO02
« SPTO1 .
- DBDO1

* Increased response times due to
loading the SKCTs, SKPTs, and
DBDs

* Re-preparation of Dynamic SQL

 Fewer threads used concurrently,
due to a lack of storage

 Resource unavailable “-904”

You Can Expect More

L,UW
Catalog Cache

Increased bind times
Increased compile times

Increase time to check DB and
execution privileges
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What to monitor

z/0OS
« EDM Pool hit ratio should be at least 80%

EDM Pool EDM pool skorage distribution
— PT/CT's -
. 80-90% e e
— DBD requests e — — — .@'j
Free-ﬂ- Iﬁj 1 F r ' -‘
* 100% EII 5:3 IEIID ISID ZEIID 25IEI 3EIID 35ID

— Pages used for Package/Cursor tables <50% of pool

L,UW
o Catalog Cache hit ratio 80-90%

Catalog Cache - Imserts: 55 Lookups: 243 — it rate
— Catalog Cache lookups 100 v
& i i i Heap Full
 Cat_cache_lookups ;o D S A
— Catalog Cache Inserts 3 S S S
10:39 AM 10239 AM 10:39 AM 10:39 AM 10:39 AM

« Cat_cache_inserts

— Catalog Cache Overflows
« Cat_cache overflows
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Managing EDM Pool Size

 Reduce size of DBD’s
v" Try to minimize # of objects in
database
v' Use 32K Pieces for large databases
v" Run MODIFY utility regularly to remove
old recovery info.
v Dropped objects

v REORG tablespaces when tables
dropped/recreated

« Dataspaces for Dynamic Caching

v' Specify a portion of EDM pool in a
dataspace

v EDMPOOL DATA SPACE SIZE >
0

You Can Expect More

Avoid large Plans

» Use Packages (avoid DBRM’s)

» Break applications into separate Plans
DEGREE(ANY) maintains 2 access
paths

= One each for Parallelism YES/NO

Bind W/AQUIRE(USE) vs.
AQUIRE(ALLOCATE) when possible.

Use RELEASE(COMMIT) for
infrequently used Plans/Pkg’s

Use RELEASE(DEALLOCATE)
cautiously
— Can cause EDM pool to grow enormously.
— Only change a few programs at a time.
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“Row Identifier” Pool
— Enforces unique keys during multi-row updates
— Used for Storing and Sorting RID’s for:
 List Prefetch
» Multiple index access
* Hybrid Joins
 Performance Implication

— If RID pool is too small above access paths revertto TS
scans
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What to Monitor

» Insufficient pool size

— RID pool too small
— Recaculate size

e RDS Limit
— RID list > 25% #rows in table

e Prefetch turned off and TS scan
results

— Determined at Bind time
— Have tables grown since BIND?

» Make sure stats are accurate
— RUNSTATS/REBIND

« DM Limit

— RIDs req’d to satisfy query > 16 million

— TS scan results

— |Is TS Scan best access?
* Re-evaluate indexes
» Add additional filtering

You Can Expect More

S0L statiskics

Event  |count  [Persec |
Cormmiks 15,536,594 49,71
Rollbacks 4,792 0.01
Incremental binds 70,285 0,19
Funkime recptimizes 0 0.00
Direct row success 0 0.00
Direck row, index use: 0 0,00
Direck row, tbs scan L 0 0,00
RID list success 220,010,971 | 1,372.21
RID Failure, storage 0 0,00
RID Failure, RDS limik 026 0.00
RID Failure, DM lirit 0 0.00
RID Failure, size lirmik 1 0,00
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Package Cache — L,U,W --

 Minimizes I/O against catalog
— Loading Packages
— Having to prepare Dynamic SQL

e Possible Performance Implications
— Slower response time with Dynamic SQL
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What to Monitor

 Package cache Hit Ratio

 Package cache overflows
— Pkg_cache_num_overflows

 Package cache lookups
— Pkg_cache_lookups

 Package cache inserts
— Pkg_cache_inserts

 Package cache high water mark
— pkg_cache_size top

You Can Expect More

ackage Cache Hit Rate

m e

—atalog Cache Hit Fate

|
Lock. List Ltilization

1 | &

Package Cache - Inserts: 47 Lookups: 125 — Hit rate

e CrverFlow
(a1
)¢ pomsmsmmnoneassnoEeasosnEeaa s nEeaa= 0000
204 - - -
0 : . :
11:09 &AM 11:09 4M
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z/OS L,UW
Sort Pool Sort Heap
« Memory area for all sort activity  Number of pages available for
« Sort pools should be made as private or shared sorts
large as possible — Used by Optimizer for determining
— 240K — 64MB access paths
« The larger the sort pool, the more * Sorting

efficient the sort
e Defaultto 1MB

» Hash Joins
* Index ANDing
* Dynamic bitmaps
— Minimizes externalizing to physical
sort files

« DSNDBO7 « Performance implications

— Frequent large sorts
* Non-piped vs. Piped
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Optimizing Sort

z/OS L,UW
- DSNDBOY « Avoid Sort Overflow
— Do not use BPO! — If sortheap too small, sort will
— 4 -5 equally sized datasets overflow into temp database
— Keep in primary space tables
— Separate volumes
— Separate BP’s  Avoid Non-Piped Sorts
— Also used for: — If sorted information must be
« View, temp table, and nested table expression stored in a temporary table vs.
materializations memory (sortheap)

 Non-correlated in-lists

 Determined at time of optimization
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Optimizing Sort — All Platforms

Proper indexing can minimize sorting
Avoid ORDER by, Group By, Distinct
Avoid sorting VARCHARS

Only select required columns

You Can Expect More
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What to Monitor - LUW

e Sort Heap
— Sortheap

» Sort Heap Threshold
— Sheapthres

You Can Expect More

Sorting

Percent of Threshald

Database Sort & Hash Join

Instance Sork & Join Exceptions

—5orts 1 — Post thresh sorts
E =Hash joins Past thresh joins
E i @ fAckive sorks Piped sort rejects
1 v v nl
o
iE S . :
11:25 AM 11:26 aM 11:27 AM 11:25 AM o " " .
Aeg sork bime: 0,02 secs 11:25 AM 11:26 AM 11:27 AM 11:25 AM
00— _E)_af‘?l??s:e_ :S_Dit_ %{_J_D_Ilj _Clv_eLr_FI_of-\l_ _Pft_ ________ Sort avl 1001 Instance Sort & Join Exception Pct N —
— Hash owflw ] Past thresh joins
L Hash sm awflw &0 Piped sort rejects
S0 &0
= Hash loop
H | | 40
] ; . T a0
11:25 aM 11:26 &M 11:27 AM 11:25 AM

Sort Heap Allocated: S00K

* Proper indexing can minimize

sorting

0 T T T
1LZ5AM 1126 AM 1LE7AM 1128 AM
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Amount of storage allocated to a database for locking

* Possible Performance Implications

— Lock Escalations
» Decrease in concurrency
» Degradation of performance due to lock waits

— Deadlocking
— SQLCODE -912
« Maximum # locks reached in database
 How to avoid
— Frequent COMMITs
— LOCK TABLE for heavy updates
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What to Monitor

You Can Expect More

e Lock List Cache

Package Cache Hit Rate

— Locklist et )

e Maximum Locks 'm.]*

— Maxlocks Lok List Uitiliz

 Lock Escalations
— lock_escals

Avg Lock Wit Time (msec)

L [ T e T I
5,000 jos=eisad fheosanaas pesosasse posgsasse posed pse

o nihf'l nd’l ai

T ——— T T T
1122 A 11529 A 11:37 AM O 11:44 AM 11:52 A 11:59 AM 12:06 F

Lock Lisk Litilization (%)
1000 el ek et

so---- -3 - ekl SRRCELEEE Y (R

"
[ - e—— T

1122 M 11:294M 11:36 M 11:43 AM 11:50 AM 11:53 AM 12:05 PM

In Use 37K - Locklist Limit is S00K

D e R S S S
15,0004 - - - - e e e e
10,0004 --- - --- R fo===moaad [N R
5,000F --- - <= 3memmr o e

1]

T T T T
11522 AM 11:31 AM 11:40 AN 11:49 AM 11:55 AM

Locks Waits

Held
= Waiting

Lock Timeouts

Lock Deadlocks Detected

Lock Escalations

Lock Escalations, Exclusive

Lock Wait Time, Total {ms)

2
0
1]
2
2
f

3,06
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Quest Central Performance Diagnostics

v Spotlight on DB2-05/390 - D257 Y7 (5ZDB2

File Connections Mavigator Help

@ neA L

1]
n Memory External Storage
@ D257 Requests i Sync I/0 o ) Total I/O F:::] nar
Comacts e ool Exceptions: -
AL Spotlight on DB2 - MONKEEE { O ) (Mot Cataloged)

File Connections Mawigator Help

4 m oM o W 2= 2= SQL IO A Pme _20eT0RM

Client Apps Agents External Storage
Request
Connected Response Fegistered D%

™ [F——  unilization

Used Space

Mon-Poolad s Buffer Pool a I/0 Agents
ne Sync

T 130 Crvarall Hit Rate I A Fresiopacy

IT| O /o Pa‘g: Cleaners

Percent Active = Pending Locks Index Hit Fate E SMS

- e | |
5% 0% [ 1o0% L] Wictim Cleans Utilization

i Cache “Tow
Percent of Max Pending Token Used DBZ

o — Package Cache Hit Rate Thresh Cleans
T rmEmea e

Catalog Cache Hit Rate

Homepage provides complete oo © preetchers

Lenck List Ltilization s

Overview of DB2 Subsystem or Instance Database Tnformation _% | ® c:
activity Including SYSPLEX and EEE/ESE Dasdlris betecte: e — Ltiton

1 Timieo.uts: I—"E% O Lig' Sl Secondaries
clustered environments o\f_'emows o

Last Backup:

0%
Tatal Uptirme: —I O

Used Other
0%

Free Space

Not calibrated =
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Complete System statistics Overview
CPU, EDM pool, Log, Locking statistics
Catalog cache, package cache, lock list....

% spotlight on DB2-05/390 - Dz57 V7 052DB2

File Connections Crilldown Mawigator Help

AR G LELIOA T? ernQ

(§

System summary - INTERYAL statistics

x|
1 r- - -

@ sy Interval Lifetime Period
[

-

Systern Overview | Syskern Statistics | Applicg m 1 Spotlight on DB2 - MONKEEE ( 0 ) (Not Cataloged)
File

S 4

Connections  Drilldown  Mavigator  Help

B CPU utilizatic

Addr space TCE kime i IR L UI:> moE e i 2s == sQL IO ‘{‘. fes. ! ? aE N NN &:LONKEEE ( C': =

Active database analysis - INTERYAL statistics

- . -
@ Interwal Lifetime Period

= & MONKEEE |
Fartitions
EE D

=t MONKEEE Active

EE 2

Log manager ska El 3

” - - " ” - - - -
Details | Caching | Sorting | IO Ackivity | Locking | Log Stakus | Skatistics | Tables | Configuration

Status: Acl

11:46 AM  11:47 41
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Application Monitoring
RID pool, SQL, Plan/Package, Parallelism, and authorizations

% Spotlight on DB2-05/390 - D257 V7 0SZDB2

- OX
Eile Connections  Drilldown  Mawigator  Help
@A G LeTLIOA Y? erDQ &
|| System summary - INTERYAL statistics
n F + #
rjj DEST Inkerwval Lifetirne Period
Ej P g " g -
Swskem Owerview | Syskem Statistics | Application Overview | Application Skatistics | Configurakion
Ej SOL statistics Plan and package statistics

Counk

0 Mo d
p plan ref
wp plan re

R T

Counk

granted public

—
(]

f B P I 0 PR

v |
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Thread Activity Monitoring

Detailed display of all thread activity

File Connections Drilldown  Mavigator Help

m> W 2 M S M E=sQI0OA HEHY? Opme 12:04:23 PM

— ==
- MONKEEE (0) &
E Ellent Appllcatlun analysis - IHTER"'AL statistics
'
@ Interval Lifetime Period Criteria
é_ EJ MONKEEE Fl.ppli-:atin:nn D Aukh 1D application Name Agent I0 Application Skatus Skakus {min)
_elo v '
—EER 2
E! : JL skmt - SELECT P
—E& 3 M DAD41454,

EIAEI41454 9700, 030311165621 KENI"-J'\“ Agent. exe ) 667 Uow executing
Crynarnic SOL skt - SELECT ORDERID, QUAMTITY FROM 03, TET ORDERDETAILS QRDER BY PRODUCTID ASC

F * * ” ” * - *
Details | Caching | Sorking | IO Activity | Locking | Uit of Work, | Authorities | Statiskics

E auth ID: KENMY : fgent.exe  Agent ID: 667 Spotlight State: Paused

SELECT ORDERID AMTITY FROM QAS TET_ORDERDETAILS ORDER BY PRODLCTID ASC

ternent A

Crvniarmic
L Fekch
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Tablespace Detail for L,U,W

You Can Expect More

A% spotlight on DB2 - SODADE (SODADE)

File Connmeckions Drilldown  Mavigakor  Help

*IIDI::)II"F_-* n.ni==§%sQLIOA !'?

Tablespace analysis - INTER¥AL statistics
P -

A
*
'ﬁj Inkerval Lifetirne Period
DR MAL S
MORMAL
*F ' -
Dekails | 1) Activiey | Containers | Tables | Stakiskics
Tablespace Mame: S2D&_DATA
able : Table Mame ;
: | EEVERAGE
oM EEVERAGE | ) .

DELIVERY L
DELIVERY

f,_SHIFM =
SHIPMENT _... |°

PO O -

—_ =
1 WO

M

Conkainers

SODADB =2

Avg Pool R

o &

— I
=

>
— 0O X

Spotlight State: Active
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Virtual storage for temporarily holding data and IX pages

z/OS

« Use DBM1 address space
— Virtual bufferpools
— Can define up to 80 BP’s

e Limited to 1.6GB total
e 1TBInVS8

« DBM1 + Hiperspace
Hiperpools
Additional 8GB of extended storage
“Holding tank” for infrequently updated
data

« MVS Dataspace
Support up to 8M buffers
Allows for direct 1/0O from extended
storage

« Can be used my multiple objects

L,UW

Available only to individual database

IBMDEFAULTBP automatically
created with database

— Additional pools created with DDL
Uses memory from database shared
memory (database _memory)

4 GB size limit

— 32-bit machines can use extended
storage cache
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What to Monitor

z/OS

» Buffer Pool hit ratio

(GETPAGES - pages read)/GETPAGES

» Hiperpool Hit Ratio
Asynchronous IO ratios Page write summary

— #pages read from hiperpool/pages FEZIEEIEEE 1 — | e 3 .
written L ssoo ML g | ‘ | |

awf

Buffer pool § Hiperpool hit ratios Pages acquired per prefetch read
Memory podleTy = Buffer pool = e =Sequential
| = Hiperpool = Dynamic
List

T T T T
11:33 M 11:33 AM 11:33 &M 11:33 AM 11:33 M 11:33 aM

dlecememeneoennaces

RIC Request Failure 20

. Page Externalization LI I'—-::I 11:33 AM 11:3:3AM ll:S:SAM ?i:SSAM 11:3;AM II:SESAM
— Excessive writes to disk

L,UW

H H Data Read Rate (tfs) Index: and Data White Rate (rfs)
e Overall Hit ratio Buffer Pool e e | R
L NG se A DSne
— Total # data/IX reads by BP Overal Hi Rate N I
= 0 T T T T T 0 T T T T T
° 1 44PN Z44PM 244 PM Z44PM Z44PM 244PM 244 PM Z44PM 24PN 244PM 244EM 24PN Z44PM 244 FM
Data Hlt Rate Index Read Rate (/s . Direct Read and Write Rate (rw/s) “Read
e |ndex Hit Rate Index Hit Rate i— | | -¥ita
[ 24 1
| 0% )
b ASynChronous Page Cleaners ™ ZEMPM ZAAPM AP Z44PM ZWPM 24P 24P 2:044PM ZAUPM ZAPM 2A4PH 244PH 24PN Zd4PM

— Num_iocleaners
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Effective Use of Bufferpools
“Rules of Thumb”

z/OS LUW

The single biggest performance mistake
Is to stick everything in BPO!

- Separate bufferpools for: * Separate bufferpools for:
v’ Catalog and Directory (BPO) v System Catalog
v DSNDBO7 v' Sequentially scanned tables
v' Tablespaces v" Temporary table spaces
v Indexes v' Small frequently updated tables
« Large VPSIZE v' Small read-only tables
* More than one v’ Large tables w/random access

Small, read-only tables

Large tablespaces w/random access
Small frequently updated tables and IX’s
Test environment for isolating test cases

ANANENIRN

DB2 has 80 bufferpools available for a
reason!
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Efficient Space Management

z/OS LUW
« Allocate DB2 datasets to use * SMS -"System Managed Space”
— Advantages

only primary space
— [Excessive extents can cause
inefficient I/O
« Determine best page size for
application

— Data sharing

» 8K or 16K page size can reduce
overhead in coupling facility

» Space not allocated until needed
» Less work for creating TS
— Disadvantages
» Cannot add/modify containers
» Cannot separate indexes

DMS — “Database Managed Space”

— Advantages
» Easily extend size with ALTER
» Tables can be split across multiple TS’s

» Indexes can be separated from table
data

» Better performance overall vs. SMS

— Disadvantages
 More work to administer
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* Proper maintenance is critical for optimal performance
— Reorganization
— Statistics Collection




QUEST You Can Expect More
SOFTWARE

--

 What causes fragmentation?

— Insert/Update
e Check PCTFREE and FREEPAGE

— VARCHAR fields being updated
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Monitoring for TS and Table REORGs

z/OS
CLUSTER RATIO < 95%

« SYSINDEXES
— CLUSTERATIO < 95%
* SYSINDEXPART

— FAROFFPOS > 10% of CARD

Excessive row relocation
« SYSTABLEPART

— NEARINDREF+FARINDREF >
10% of CARD

Excessive extents (>50)

Excessive drop space
* Simple TS only
— PERCDROP > 10%

LOB tablespaces
e SYSLOBSTATS
— ORGRATIO > 2

L,UW

Cluster Ratio < 90%

— SYSCAT.INDEXES
« CLUSTERRATIO

Overflow of Rows

— SYSSTAT.TABLES
* OVERFLOW

Fetch Statistics

— SYSCAT.INDEXES
e  Small # of

« AVERAGE_SEQUENCE_FETCH_PAGES
« Growth of AVERAGE_RANDOM_FETCH_PAGES

Empty Pages
— SYSCAT.TABLES
* FPAGES-NPAGES
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Monitoring for Index REORGs --

z/OS L,UW
» EXxcessive distance between « # of LEAF pages
LEAF pages — SYSCAT.INDEXES
— SYSINDEXPART « NLEAF
« LEAFDIST > 200 » Low Cluster Ratio
T e Fredferchtobe — SYSCAT.INDEXES
— Should be monitored for e CLUSTERRATIO
growth

« LEAFFAR > 10% of
NLEAF (SYSINDEXES)

— Excessive extents (>50)
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Accurate statistics are a critical factor for performance
monitoring and tuning

RUNSTATS provides statistical information for:
1. Optimization of SQL
2. Monitoring status of objects
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« When to run RUNSTATS:
v' After LOAD, REORG, and REBUILD IX
v' After creating new index
v’ After heavy insert, update, delete activity
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SPACE MANAGEMENT with Quest Central --

e Improve overall response time

— Detect table and index fragmentation
* Advice on what needs to be done
* Provides immediate resolution

 Reduce risk of database outage
— Detect out of space conditions
— Forecast space usage
— Calculator to predict space usage
o Ultility Generation
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Quest Central Space Exceptions

_ ol x|
File Edit View Tools Mindow  Help L
I I&M%ﬁhm»@amm? 'Bae BRED D S
E'l__JrJ EHII].-'E-.DNEI'I Datal:uase MName ¢ I Database T_I,Ipe I Stu:-rage Gru:-up I Tablespace Buff... I Index Bufferpool I Database Identifierl Database Cre
EE'@J chigadnz : SUBSYS-DSCT
F-EH chisuputd] ' e
EE'{_Q'-J D5SCT Hs Space USE‘EIE I e Tablespace Heu:urg I 23 Index Space Usage I 2 Index Henrgi 1, Ihdex Eardinalit_l,ll
EE'{_Q:J PwBNEDWSEK —Description  Criteria
B1-E . 5
;% Ez.tjﬂm § Severity I POTY Uszed % I E stents I
| E-£7 DSCR[DSCH) gsever_e 50 100
& P.U DSCT [DSC7) My Waming 50 15 7 Edit... |
i Y Aliazes
----- - Authorization [Ds ;
_____ @ Bifsionls Severlt_u' TS5 Mame | DB Mame | F'art| Card I POTY Used & I Edtents | SOTY Used & i Prigty P | Secgty Pg | Spz
@ Collections & BASEBALL QCDEMODE 0O 207740 100 3 1 1200 1200 409
..... t_j D atabazes @ DSMAFUMC  QCDEMODE 0 -1 100 1 2 3 3 12
i Diistingt Types L ] DSHASTAT QCDEMODE 0O -1 shail - - - - 12
FLAMETAR QCDEMODE 0O -1 H ’ 12
x
QC205710 QCDEMODE 0O 14 Identlfy tablespaces and IX S 12
uest Central 3 [C20571E ACDEMODE 1 33 | W 0N fr X |V 12
Q ADVICE QC20571E QCDEMODE 2 n 0 0 eespace’ excessive 12
[C20571E ACDEMODE 3 11 extents’ orin need Of reorg 12
Alter tablespace to reduce [ ARl SLERIDE 12 : L
Prigty used I:D 80%0. QC20571R QCDEMODE 0O -1 100 1 1 ] ] 12
[C205715 QCDEMODE 0O n 100 1 1 5 5 12
Tablespace QCDEMODE.BASEBALL has
Prigky used = 100% ( = criteria 80% ).
Alker kablespace bo Prighy 20490 Kb to
achiewe Prigty utilization of 80%:. I
.-: ﬂ
- 1

E--ﬁ;lj-_l suburban

E splarir... % Storage ...
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Quest Central Space Exceptions

& Storage Exceptions on 10.4.23.108-SUBSYS-DZ57

E'i Space Usage l ."‘ T ablezpace Reorg l Index Space Uzage é" Index Reorg l 2, Index Cardinality l
Descriptian Criteria
Seveity | LEAFDIST | OFFPOS % | NLEVELS | Pseudo Delete % |
@ Severe 90 0 20 10
B wamming 20 a0 10 _J Edi.
Severty | [ Creatar | [XMame | Part| LEAFDIST | OFFPOS % | MLEVELS | PseudoDelete % | Card | Clustering | Clustered | NEAROFFPOS | FAROF &
mmw mmmwwwwu
[ Propetties... AR 1] 0 2 1E0 M M
0 Ltilities Collect Skatiskics, N'-._el-., 2 N '-._.é., 18 M 5 |:| |:|
Qc4s ZEm  Feorg... 2 MY 18 N 't 0 0
OC48 SCONAT o0 N 0 MY 0 N M 0 0
QC48 XDEFT1 00 N 2 N 14 N e 0 0
QC48 *DEPT2 00 N, MA 14 N 4 0 0
QC48 *DEPT3 o0 N, 2 MY 0
GC48 XDSPTXT1 0 O N, 2 N Generate Reorg 0
QC48 YEMPPROJ.. 0 0 N, 2 NY) . 0
QC48 YEMPPROJ.. 0 0 N 2 MY y p 0
ol |eurercy.. fo [0 a2 "' Directly from Report| ° |
- i e — - = - - - -
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Quest Central Space Reporting

View Growth for Tablespace on 10.4.23.108-SUBSYS-DZIST
QCaasTIE |

Historical Growth | Forecast Growth . t r . I G r th
Dezcription Hiztarical criteria I I IS O ICa OW

From: 421002002 - Beriod: {}joeh - Re Ort.n
I 90/2004 =] Unit [Rowe/Enties  w p I g

Historical Tablespace Growth

v . Partition 2
Iv |:| Partitian 3
v . Partition ¢

A— r
-} | & Space Calculator on 10.4.23.108-SUBSYS DZS7

[T OCDEMD4E 48571 ]

R o Ertries

1 |T5J|:e |F'age size |TS allocated |TS uzed |TS wolume free |I>< allocated |I>< used |I>< volume free
|Segmenled 4096 48Pg 460Pg R5EEPg 3EPg 3EPg 9000Pg

200401 2004002 200403

200404 200405 200406 200407 200403
Wanth

Partition 4 M A A | |

Tablespace Space Wilization in Percent W Takle #2

[ Table #1
O Takle #3

D t i I | S C Distribution of Space Occupied by Tables in Tablespace QC48ST1C

= Dalasets] =1 T5 Yolumes Tables ] B Indexes] = IX\u"olumes]

211 7 Status|Nbr |Creat0r |Name |Hows |Used Pa |Avg Tow size
I I Z a I O n an 7 Qc4s TCOMA 5000 152 123
7|2 Qc4s TDSPTRT Tono 183 29
“Wh at I f” Q n E IyS i S 7|3 QC4s TOPTWaL 1600 147 382
<

‘ @ Lancel ‘

- AR
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Quest Central Utility Generation

&F Quest Central for DB2
File Edit

Wiew  Tools  ‘Window  Help

b & CMée @y 2880 0
@ Exploring Tablespaces on 10.4.23.103-DSC7 (jwankow)
@ Quest Central for DB2 - Database # | Tablezpace Mame | Status Pane Giza (kb1 | Eartitiong
+ 10.4.23102 selact Al : o o
=@ 10421 St ~a —s\Wjzards to build all|:
= @ DSCY [DSCT) =] QCDEML Stap Available 5 il
B Alisses OCDEME (e Available 5 Ut|||t|e S 0
£ Authorization 1Ds [EY OCDEMC Ayailable 5 0
2 E“lflfe”?m's B OrDEME  Create Like.. fwailable 5 Or 0
%@ Datebsses )y acoEMe  Alter Available P e 3
% D ataset Templates |I'|___,_j QCDEMC R Available S egrmETTED F 1]
0% Distinct Types [ GCDEMC E“:":"'; - dwvalable Seamented 0
#) Functions (EY OCDEMC M’_‘ raf Available Simple 0
= igrate...
] Indexes [E) QCDEMC Cogmpare Awailable Simple |9 R Tabl 10.4.23.103.DSCT
lot” JCL Blueprints (B} QCDEMC Available Segmen eorg Tablespaces on 10.4.23.103-
E Object Lists |'-|___'—'_] QACDEMLC  Storage 4 T able Meeded Simple T ablespace Name |Databé§e Hame |F'artiti0ns | | T able Statisticz B Index Statistics
€ Packages e - BASEBALL GCDEMNDE Nt
% Plans L Uilities Check Data. . | T able Creator [T able Mame
e Procedures IIL_':] SIS P . Check Index... L] ALLSTARS
Ei Reportz ”—-_-J QCDEMC__TTOPSfMes-  collect Statistics. . acst AwaRDS
2 Cokemas [E) OCDEMO45  OC48571D Copy... aC31 BATTING
5P Starage Groups [E) QCDEMO45  QC45STIE Load... ggi Egtmus
&l Synonyms [E) QCDEMO45  OC4BSTIP Merge Copy... O acw HOF1
|"|___,_j GCDEMO45  QC455710 Quiesce. .. <
& nrnewnas nrARC TR Rebuild Indexes. ..
Recaver 5 B General ]1..'9 Share Level | =0 Datasets] Image Eopiesl Em Statistics]
Reorg... Unload options Mis_ neous options Criteria options
Unload... * (+ Complete Reorg Offset position limit:
" Unload and leave status [~ Eeep dictionary ) o
£ Unload and semove - Indirect reference limit:
™ Unload external and remove status Drop limit:
/] | _>|J
‘ﬁ%‘ Build Script...l e Cancel ‘
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Automated Utility Generation

&* Quest Central for DB2
File Edit Wiew Toaols Window  Help

O &=

You Can Expect More

@ Lluest Central for DB2
+ 10.4.23.102
= 10.4.23.103
- & DSC7(DSCT)
8 Aliazes
) Authorization [Ds
&P Bufferpools
@ Collections
= Databases
% Datazet Templates
;‘5 Digtinct Types
fil Functions
1 Indexes
[=7 JCL Blueprints
) Obiject Lists
@ Fackages
4= Plans
¥l Procedures
Reparts

CRér ddapy B0 QB
Object Lizt Creator | Ohbject List Mame | Deszcription | Altered |
@ Selezt ,|I:|,|| TTTTMOALL Check all TS': in QCOEMODE  2005-05-1915.3... 20050519153,
] | aspangc (52 F
SRS ope: s of Object List on 10.4.23.103-0s¢7 (2 ][B[X]
elete, .. == /(-
Edit...

Properties. .,

Skarage

/

e |QCDEMOALL

=] Statemerts @ F'reviewl

s criphion; |Eheu:k all T5's in QCDEMODE

=-(E) Tablespaces

) QCDEMODE BASEBALL

E1 QCDEMODE. DSNRFUNC
1 QCDEMODE.DSNRSTAT
=) QCDEMODE. PLANRTAR
= QCDEMODE.QC3157IC

E1 QCDEMODE.QCHSAD

1 OCDEMDDE.QCITSTIE
E1 OCDEMODB.ACIISTIP

=, Schemas

5 Storage G
£ Synonyms

Tables

iz Triggers

& Views

- 10.4.23.108

Object lists define
&1 1a6esp2¢ Objects to be checked

|'+_E,J QCDEMODE.QCHSTIO
1 DCDEMODE.OCI1STIR

--Rd DZS7 [DZ7A)

z FZL Explorin... |@ Create (... |@ Proper. .
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Batch Space Analysis

f
&% Quest Central for DB2

File Edit Migw Tools Window  Help

= CMie sd@agy BE0O 0B

@ Quest Certral for DE2 . I:I‘I:uiect Lizt Creatar | Object Lizt Mame | Dezcription g | Created | Altered Al

e 10423102 \E JW.-’-‘-.T"’“‘S' JI tgil'““"“"” L Check all TS'z in QCOEMODE  2005-05-1915.3.. 20080519153

= L. . - 22! ooo B .
= 10423103 \E R0 Create Like Test Object List 20050518 08.2.. 20080918082, W
- @ DSCT (DSCT)
i Delete, ..
Y Aliazes Edit
o Autharization [Ds
&h Bufferpools Properties, ..
@ Collections
E Databases Storage Batch &naly .
% Dataset Templates & Space Management Batci Analysis on 10.4.23.103-DSC7
&_X Distinct Types
fiFd Funchions Select Tablespace Reports
Naexes: elect the tablezpace reports and commands pou want run an
& Ind Select the tabl d d d
Eﬁ JCL Blueprints gpecify the exception criteria for them.
) Obiect Lists = S
& Packages ® weloome El Reports ES' Commands é$ Reorg mm Runstats | [2E Criteria
Set up batCh ‘JCL to v Tablespace Space Usage Report
G enerate HTM L Space re ports [dentify tablespaces having a low percentage of free space
[+ Tablespace Reorg Report
And Check thresholds for avlesp g fiep
, |dentify tablespaces needing a rearg
Reorg S and RunStatS v Tablespace Statisticz Report
Based Oﬂ: Of Oblect LlStS |dentify tablezpaces having unacceptably old catalog statistics

|_-T Wisws

- 10423108

- @0 D257 (DZ74)

A {3, Explorin... |&@ Create (... Space ...
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Application Design --

 SQL Design considerations
o Optimization Hints

Efficient application design is the single most important
aspect of an efficiently performing subsystem
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SQL Coding Factors --

 Many ways to write a SQL to return the same data

o Small differences in coding SQL can have great
performance implications

« Different SQL versions may produce different access
plans
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SQL Optimization

z/OS L,UW
@ omplle
Precompile DB2
*Parse Query Catalog Parse Query
*Verify Object Validity
*Check Semantics
*Check Authority Check
Semantics
'/ _ Rewrite SQL v
DBRM—{ Bind Explain Query Graph
Tables Pusth\_Nn Model
i Analysis
Optimizer Optimize
*Compute filter factors Access Plan
*Choose access path
«Prefetch Y/N Access Plan Remote SQL
Generation
i l Generate
pc|)an DSNDBO1 Execution Plan
r SKCT Tables
Package o R Executable

Package
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--

z/OS L,.UW
* Fixed optimization « Much more flexible than z/OS
o “HINTS” allow for some flexibility — 7 levels of optimization

— Mainly used to maintain old
access path

 Across DB2 versions
» After Rebinds

— Must be turned on at install
time

— Adjusted based on query
complexity

— Need to modify PLAN_TABLE
— Manual Process
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Optimizer Class

« DB2 Optimizer Class

— Values are between 0 and 9, defaultis 5
» Determines the intensity used by the DB2 SQL Compiler when rewriting SQL
* Dynamic SQL can’t spend time optimizing, use lower class
» Static SQL optimizes once, use a higher class
e “dft_queryopt” database setting
e SET CURRENT QUERY OPTIMIZATION n

Level Recommendation

0 Minimal amount of optimization. Only recommended for very simple SQL accessing well indexed tables. Only
nested loop joins and IX scans enabled.

1 Similar to 0 except Merge Scan and TS scan enabled.

2 Recommended for very complex queries which are infrequently executed in a decision support or OLAP
environment.

3 Closest to OS/390 optimizer. Recommended for queries with 4 or more joins.

5 DEFAULT — Most cost effective method for mix of simple and complex queries. Optimization will be automatically
reduced for complex dynamic SQL if optimizer determines that the resources are not necessary.

7 Same as 5 except optimization not reduced for complex dynamic SQL

9 Used to determine whether more comprehensive optimization can generate better access plan for very complex long
running queries using large tables
-’ el j\Boj-{{|n|-oBB==]J\J~+»|[»o»>Bs-» -[-[- | ~-[J{»-[[-B-  p b =|{-—----=°Hb[-I- - --=- --n|-» -|» -  Dn-»- --- - - P —n - - - - #H | H f | 1, H”é ”|” | ””é"é”| F”é”é}”é”é"éé/]|”|” ”|”"” ”H” |é”|”"™”“”"™”¥”"™”|”"™”“”"™”¥”"™”|”"™”|”"”|”"™”[”"™”|”"™”¥”"™”“” ™ | | ””"|] " " /“ .#”O K1 .
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Optimization Tips — z/OS & LUW

You Can Expect More

« Make sure statistics are accurate
 Use stage 1 vs. stage 2 predicates

* Only select required columns
— Avoid SELECT *

» Keep predicates as restrictive as
possible
— Minimize # rows returned

— Minimize program filtering and let DB2
do the work

e Order predicates from most to
least restrictive

* Avoid sorts
— ASC/DESC indexes can help avoid
excessive sorting

« Avoid UNION clause

— CASE expression more efficient

Use Appropriate Optimizer Class
(LUW)

— 0 through 9 (5 default)

— Use lower class for Dynamic SQL

— Higher class for Static

Use “Optimize for n Rows”
— Minimizes optimization cost

Use “Fetch First n Rows”
Avoid Data Type Conversions

EXPLAIN!!
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Quest’'s SQL Tuning Solutions
SQL Optimizer - LUW

You Can Expect More

e Quest SQL Optimizer for DB2 UDB

— Analyzes application code and identifies SQL most in need
of tuning

— Al based Automated SQL write

— Benchmark SQL statements to find the most efficient
statement

— Index advisor and usage analysis
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Built in Database Explorer

You Can Expect More

MULLID. SQLA4DM

4]

EMF ID = :HOOOO4 :HOOOOS _lll
| >

f_“,‘ Quest SOL Optimizer for DBZ UDB - [Database Explorer] — =] =
M File Edit Search Report SQL Database Tools Window Help ;Iilil
IB|le|lEheeaa 2z e e =l |lz]lo e &) % =i =
[ ElaT B @A S S [ M Ea T[o - = [EE 06 |w =
D atabase Objects Object Information
[+ 20 Schemas il 1 ROLLBACK TO SAVEPOINT -]
[+ 21 Tables 2
-|__| Summary Tables 3 SELECT +
M Tablespaces 4 FROM EMPLOYEE
[ Wiews 5 WHERE NULLTF (EMP SALARY,
LD Aliases & :HOOO16 :HOOO17 ) BETWEEN 49000
I:_I Micknames - AND SOO00
[+} @l Procedues a ORDER BY EMP ID,
é ?E;;:?;S 3 EMP SALARY
[+}'@% TRI_DPT_DEL 10 P P I
b I 1 seweer zwe . Database explorer provides
+8@ TRI_DFT_UPD 12 - d i
C1 @B Packages 13 ENP_ADDRESS Easy Catalog access to review
B3l F1418650 14 EMF_DEFT, -
(41 &b PT448340 15 ENP_SALARY Objects and SQL
[} P1500310 15 FROM EMPLOYEE
[+ P1517380 17 WHERE ENF SALLRY
[ P1534400 1g AND 70000
[+ s P1557250 13
[+ PACKI o SELECT CASE WHEHM ([ :HOOD1Z :HOOD13 IS HULL j THEW 1 ELSE 0O E
[+ PACKZ = FROM (VALUES 1] AS X
G b PACKS 5
2t o S veonee sursocss
+I - =
Gl db NULLID 5QLAZDOT 24 SET EMF SALARY = 50000
é&! 25 WHERE
[+ s
< |

MULLID. SQLASDM _|;|
*

Y Definition A Privileges A Textf

|S-:hema :IDBZ"-\DMW ;I | Login : db2adrmin

| Database Alias : DEMO1
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SQL Scanner

ql“,‘ Quest SOL Dptimizer for DBZ UDB -] x|
File Edit Search Report Job SQL  Wiew Database Tools ‘Window Help

B|& @m0 E GG Mﬂl@@!lmlurr

S EREE R

[l P |l @ 2 pe G| A NN B P - | |a @ | e
_ioix
File / Database Ohiject | Status | valid SOL | Problematic 5... | Complex SAL | Simple SAL | File Si: |
B DE2ADMIN-»Procedures->MyY_PROC () 250L Scanned 1 0 Il 1 77
8 CE24DMIM-»Procedures-» PROCEDURE_& () 4 50L Scanned 4 0 0 1386
8 CE24DMIM-»Procedures-» PROCEDURE_E [) 2 50L Scanned 2 0 0 2 941
8 DE28DMIN-»Procedures->PROCEDURE_C [IN VA&RCH... 3 50L Scanned 3 I 2 1 1461
8 DE28DMIN-»Procedures->PROCEDURE_D (IM WARCH... 1 56L Scanned 1 il ] 1 237
Ml scanned sQL Yiewer [all SQL] -0l =l
IDBZ*—‘-.DM|N->\.r"iews->EL|STDMEH_F‘HDMDTIDN j|
Scanned SOL SOL Information
1 select * =lIr —
2 from customers CUITOMER E'F ST (2).15019'12
3 where EXISTS (SELECT 'ZX' o E|
4 FROM invoice customsr INV x

-

miEﬂLn::nan:i_nn_‘i_dLanu_(_zﬂ_aE; prc | - =l
prc

Analyzes application code ey ||| o |
ER.cus \Access Plan Tres pAccess Plan Graph

and identifies problematic SQL Infomation

Problematic SOL Statement
4 T able operations found in acces: plan exceeding the

EL_l_u

mn

T3 . = MER.c ~ upper limit of the Comples SAL T able B ange.
14 - - [DE2ADMIN.CUSTOMERS DB24DMIN.CUSTOMERS,
. I _’I—I DB2ADMIN.PROMOTIONS.DB2ADMIN.CUSTOMERS) J
"SOLT

|Schema :IDEZ"-"-DMW j| Login : db2admin | Database Alias : DEMO1
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Automated SQL Rewrite

DS | fBEEI [0 o || B || &=
W (B e S Y
1 SELECT E.LASTHNAME,
) 2 E.FIRSTHHME, . L] e
; D1.DEPTIANE, Automated rewrite determines
4 A EMENDATE . . .
5 FROM jwankows.EMPLOYEE E, every pOSSIb'G derivation
5 Juwankows . DERLARTHENT Il -
7 RSV ERY Optimization Details Of SQL Statel | Ient
<] WHEBRE E.TWJREDEFP ST z = P
i primjization started at
3 WD E.ENPNC = Total optimization time is O00:00:45_&57. =
10 AND EXISTS (SE Average optimization time is 00:00:00.47&8 per S5QL investigated. E‘:I—
11 = :
F'|2 Wl 26 Semantically ecuivalent 20L statement (5) inwvestigated. |
9 Alternative access plani(s) produced.
13 87 50L statement (s) eliminated dus to identical access plan.
14
Note:
To accurately identify the best performing 250L, use the Eatch Pun function.
Quota Reached (increase if you want to generate more alternatives):
Maximam Svyntax Transformation Bules 80 reached.
| ¢ *
SOL Editor [IDUGET.50L) A Sour : AT e
\‘ [ = ]}".— v Show detailz on nest optimization
CostOrder | DEZUDBC.. | E ~
SOL Editer  150.272247...
Source 180.272247 ..
AL 1RN 222NR2 b
Complete - 1003 Inzert Maodified 20:1 £33 bytes
'Schema ;| DB2ADMIN ﬂ Lagin : db2admin Databaze Alias : SAMPLE
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Benchmark SQL Rewrites

%= Quest SQI Optimizer, for DB2 UDB - [SQL Optimizer]
mi File Edit Search FReport SQL  Mavigake View Database Tools  Window  Help - T X

DEHES| & B REig D] o - o 3 ¥ @ @& eec abe || pE EE YR A & | 2
0 B EE® i % Bz 0T M4E M
1 SELECT E.LASTNAME, (] | P
2 E.FIRSTNME, . _—
3 DL.DEPTIANE, Benchmarks SQL rewrites | *
4 " - L] -
15 FROM juwankows.EMPLOYEE E, and |dent|f|es 8
[ Jwankow=s . DEPARTHMENT D1, . :
N e optimal SQL syntax a
< y =

50L Editor [IDUGET.5GL] ASource AAI AAEZ AAIES LA LAIE LAIS AT LARS LAIT
Cogt Order | DBE2UDE C... | Elapzed Tim... | Times of Im... | Records: Re... apzed Tin... | Times of Im... | Records Re... | Remark |

SOL Editor 150272247

Source 160272247 00:00:00.67... il 2nd Rur time
Al 160223062,  00:00:0010... 610 75
Alt2 150256164,  00:00:0060.. 1.02 5
A3 150472050 00000060 1.02 i)
Altd 180431363, 00000067, i
Alth 160607537,  00:00:00.60.. 1.02 75
AR 151.331868... 00000060 1.02 i)
AT 151.347640...  00:00:00.60... 1.02 i)
AltS 152353546, 00:00:00.90.. i)
Alt3 153.003509...  00:00:00.90.. 75
Ihzert M odified 22:1 289 bytes
Schema : |DBZ"5"-D|‘~"||N ﬂ Login : dbZadriin Database Aliaz : SAMPLE
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Index Advisor
f,“,‘ Quest SAQL Optimizer for DB2 UDB - [Index Expert] Identlfles neW Index Scenarlos to

—lu File  Edit Saru:h Fieport SII!.!_ Mavigate “iew Datal:use u:u:u Wi:u:|=|:uw= Inﬂuence SQL performance
DEAEPE ([ $BEiFO|o -« ||| = Usina simulated ind
=) P mE e d % = b T Sing Ssimuilated Indexes
| Schema | T able | Colurmnz | | IR L
&D "DBZ4...  “EMP_ACT™ "FROJMNO" DESC "'|De0501 18105555000 P Cl
& [» "DB2A.. “PROJECT" "PROJNO", "PRSTAFF" "I D33004655" [ PrY
&[} "DBZL.. "EMP_ACT "EMEMNDATE", "EMPNO" "QIDEIET 422257 M
&[} "DEZ4.. "EMPLOYEE" "FIRSTHME", "LASTMAME", "ERMPNO", "WORKDERT' | “QIDH1 2006866 M
&[} "DE24... | "DEPARTMEMT" "DEPTHO", "DEPTHAME" "QIDe153243280" P A
1 | i
% SOL Editor hlndex List f Time 4 Surmary £
1 CREATE INDEX IDX050115105555000 OH <% | = |_i_ | % |
5 "CFERHAHD"."EMP ACT" -
3 ["PROJHO" DESC] I Ela| RETURM (1) |
ALLOW REVERSE SCANHS :
; ; =] wom@ oas |
G —— Index Name IDXD5011810558500¢ is repaze IV~ T
7 CREATE THDEX "(QIDX23004655" OH
a2

"CFERHAHD" . "PROJECT" T E'a| MLJCIM (5] 0.33 |
[("PROJHO" ASC, "PRSTAFF" ASC) T i
10 ALLOW BREVERSE SCAHS

11 -
12 —— Index Name IDXOS0118105555000 is repliclll
4

I AriE M T T ||r|.-r"|.|"r.l T o

\Used Index sDEZUDE /
| (Hum | Inset | Caps | Sl | Modified | 1501|425 bytes|
Schema :IEFEHN-"-"-ND j | Lagin : db2admin

(=]

Kl

| Dalabase Alias : SAMPLE —
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Virtual Index Impact Analysis

Evaluates the impact of new indexes
fﬂ,‘ Quest SAL Optimizer for DB2 UDB - [nde:r. Impact Analyzer] . On Other SQL WIthOUt Impactlng

]u File Edit Search BReport Analpsiz iew Database Toolz  window
SN N N N S The database
| e = ]l | &
- ﬁﬁcenanns Anaha || Properies !P‘rngnnsisé Create Indexes
------ #5 DE2UDE
-5 S0OL Analyzed _
_____ Ea SOLNCFER Total Cost SEL with Cost Change Index L
----- SOLAdemat
..... % 5OLhdemo® 2,000 4| [1.720.083 | 22.58 % |
..... Eal SOL\dema" 1,500 4 068 %
----- Eog SOLAdemo® 1,000 1
----- Eog SOLAdemo® a00 |
----- Eog SOLAdemo® 0 —
----- i SOL%demo® Otiginal Plan DEZUDE 6774 % 7419 %
..... S L'-,'d !
_____ % sgu.j::; 1,720.083 Original Plan B :Degraded B 7 Improved
_____ B S0L b demot B73.14 DE2UDE [ 121 Unchanged W 2used |
----- Ea SOLNdemot ‘| | D
----- Eog SOLAdemo® I c I
----- Ea SOL%demo® Chart | 2ummary
----- fa SAL\demo! [ soL | Original .. | Scenari.. | CostDift.. | PlanCh.. | Original Clas.. | Sc « |
""" Eal SQL\demo' Y SOLAdemotNULLID-> Packages-»SOLUFEO3SOLT 429333, 429833 00 No Problematic | Pre
""" Eal gut:jem'ﬂ SOL\demoANULLID > Packages->SALUFEOMGOLE | 429833 429833, O No Problematic | Pr
""" % sgu de""’k S0\ dero\NULLID->Packages>SOLUHEOD\SOLT 429333 429833 0 No Problematic  Pri_
----- Emo P P e T B v=v=w——— Pivev———— = bt -1 . -
----- gag SaLvdemct (1] | _>|_I
..... '-
..... % ggt:j::; -|1 I CETEREMT F T.a=STHIME I le
----- Eog SOLAdemo! - -
LI _I _’I—I SOL Text I SOL Infarmatian I
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Index Usage Analysis

f,“,‘ Quest SAL Optimizer for DB2 UDB - [Index Uzage Analyzer]
Iu File Edit 5Search Report Analvzie “iew Databaze Tool:  Window

|dentifies unused indexes,
most frequently accessed

S— HEE
Df%'JI"*le’“Wif& R tables and indexes
B == == | 8 I&

El@ IMDEX USAGE AMALYZER
=198 AMALYZERT
' - ﬂ T ablez Analyzed
- @ SOL Analyzed

Total Indexes =17

§ Tables Analvzed

------ HH SvSIBM.SYSCOLUMMNS

------ HH SvSIBM.SYSTABLES

------ HH SvSIBM. SYSTABLESPACES

------ i SvSIBM.SYS=MLRELATIONSHIPS

= (5 SUL Analzed | 3used 14 Unused|
----- Eol S0LNdemoMNULLID-: Packages-> SOLUAE 054!

----- 0 5L \demotNULLID> Packages->SOLUFEDS [T p o s
----- EA 50L4demotNULLID->Packages->SOLUFE03A Propeties | index Summary

""" Eol S0LNdemo W WULLID-:Packages-> SALUHE 00Y Ukruzed I Table I e I Index Key I s
""" @ SuL"'.IjEITID"'.NULLlD>PEII3kEIQES}5uLUJEDD"\E SYS'EM“SYST.‘*‘.ELES“ |EM|:":| +|:HE.":".T|:|H+N.":".
----- Bl SQLsdemosWULLID-:Fackages-» SALUJEQDN | | IBM21 +TESPACE
----- Em 50LYdemosMULLID->Packages-> SELUJEDOWE
----- Eol 50LNdemosNULLID->Packages->SELUJEDONS : ::m;; ::_r‘IJ][:'JE;_TTBBSS:-’-;.“
----- Eal 50LNdemosWULLID->Packages->SOLLIEOON . IBM78 +F|EIWT_YF'ESE
----- Eal 50LNdemosHULLID-»Packages-= 5755 TATYS . VG YT
----- Eal 50LNdemosHULLID-»Packages-= 5755 TATYS b
----- o 50L%demotNULLID->Packages>SYSSTATSS || ™ SSIBM."5YSTABLESPA... | IBM43 +TBSPALE
----- i S0L\demaMULLID->Packages-> 555 TaTys || * |EH50 +DEFINER
----- E SOL%demotNULLID->Packages>SvSSTATYS || * IBMES +NGNAME
----- Bl SOLAestSYSFUN-»Functions-> 01D 2PATHWS || ™ |EMEE +TBSPACEID
4 | | _;I - IRk 7TI +RIIFFFRPOOLIT ;I
| | I i | Irsert | [Eaps | b= | | |
Schema :IEFEHN-"-"-ND j| Login : db2adrnin | Database Alias : SAMPLE —
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SQL TUNING with Quest Central --

* Improve overall response time

— Provide SQL advice

— Compare variations of the same SQL

— Virtual index for “What-if” testing (Unix/Windows)
 Reduce risk of database outage

— Detect SQL with high resource usage
 Reduce risk of data loss

— Compare data
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Quest Central for DB2
SQL TUNING

S0L Tuning on IYWANKDWSKI-DEZ-BASEEALL

i I g e e O S

= Acoess Plan | e izt Flan Dependencies I E=ecution Results | Y Advice I
Analyze and tune SQL
y Q 58] - O bject name |T_l..lpe |F|Dws |F'a ez
= = . g
using multiple scenarios E2ADMIN. MASTER DEZADMIN MASTER T able 15350 2E0
DEZaDkIM MASTER DEZADMIMN BATTING Table 7EEE 1951
zcan [FF34.87]
20E— £ ] Data iz sorted [7794.57)
19 L— lE Table access full DEZADMII
13 '.E'_,"E‘, Mested loop join (12297 53]
17 £33 Fetch table data DE2ADMIN MASTER A | | _hl
16 |—+f's: Index scan DE2ADMIN . MASTER
15 +[E Sarted table data scan [F794.87) Index name Create Yirkual Tndes af Le
‘|4l';"|—%l Oiata iz sorted [FF94 871 Lo aCikd I DATT|MG L i 3
13 L— |} Table ag - - TTIMNG 5 3
12 B— T Nested loop join [18297.5 Virtual index Create. ..
11 £33 Fetch table data DB cc £ -
10 o= 1ndes scanod FOF “What-1f” testing
| +E Sarted table data =g - -
BE— £ Datais sorted (DIStrIbUted Only) |
7 L— lEE Table access Ml DB 250 I
EE— Tg Mested loop join [12297.58) Colurnn name IData type ILIser tupe I.ﬁ.'-.-'g col ler =
LT £33 Fetch table data DE2ADMIN MASTER FRECH LIk INTEGER [4] Mo 4 |-
4 L— 1 Index scan DE2ADMIN MASTER LAHMAMID WARCHAR [12] Mo 13
] +[E Sorted table data scan [F794.87) DATE v SMALLIMT [2] Mo )
2E— %l D ata iz sarted [7734.57] || TEAM_ID WaRCHAR [3] Mo 7
4] | > || | Game_aTy SMALLINT [2) Mo 3 -
All rowves in the table will be examined o zatizfy the guery A I I L3

[ Driginal SOL

|Class: 5 |Qualifier: dbZadmin  (Connection: TWANKOWSKI-DEZ-EASEEALL (BASEBALL) | iz
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Scenario Compare

Compare scenarios to see

Original S0

# SQL Tuning on CHI106245-DB2-BASEBALL im pact of SQL ch anges
|
@ Summary 5,;,,_] SOHL l I?E: Access Plans l 'EgEl Plan Statigtics l Execution Results l
SoEnario name [ualifier |Elass |D:unnectiu:un | Total cost & 1/0 cost CPU cost Elapged ti
Scenario #2 b CHNOE245-DEZ-BASEBALL [BASEBALL] 26720.46 2830.00 222954672.00 | 0:0:0.790
Scenario #3 b CHNOE245-DEZ-BASEBALL [BASEBALL] 26740.83 2830.00 279823744.00  0:0:0.7157
[ P il ] | = Tl ACAACE BAa nACERAL L MACEAAL L 7T 47700 A5 aannn O ANATTNETAr 00 000 e
< »
[ Total cost (Timerons) | [0 cost (Data Page 10 |
Scenatio #2 = ' """ """""" """""" SCenario #2 = ' """""""" """""""" 'E' A
Scenatio #3 3574083 om- . domemmnenees Scenatio 33 — - --------------- domemmmmenenees +--

- 147 739.36 | | Original SEL - 23,880.55

T
30,000

T T T
0 50,000 100,000 150,000
[CPU cost gnstructions) |
Scenario #2 --{222854 67200 }--------- P ECEPTEEEE sl | scenario #2 ---[190]------ e e bemeenes bemee
Scenatio #3 --{zragzs 4400 oo LSS e f--o | Scenario #3 <[5t oo oo oo P P

Original SaL

- 2087 396,736.00 | | Original Sl

T T T T T T T T
0 1,000,000,000 2,000,000,000 3,000,000,00C 1] 200 1,000 1,300 2,000 2,500

[}Fﬂ' ElriginaISE!L‘ [.‘F" Scenarnio ﬂ2‘ L‘F" Scenano #3 @ Compare &l
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Quest Central for DB2 SQL Analysis
DB2 L,UW

! &' Analyze SQL Collected from JWANKOWSKI-DEZ2-BASEEALL - |I:I|£|
E B £ H
O R - (g Select a collection to analyze

—Collection Criteria

Creator; I j Harme: I }J/ﬁat_{ I.-'-‘-.II "I [ StgrtDate:I B/30/2003 "I Befresh |

I arme | Statuz | Job IDA/I/Start tirme ‘rl End time | Ext. Analpziz | Druratior
[] db2admir. Collection 2 Coarnplete 8 2003-05-02 04:55:25 708734 2003-05-02 05:07:11.453608 | Carmplete 0015
|:| db2admin. Lemao Fun Complete 1 2003-03-26 16:58:58.083157  2003-03-26 17:13:49.056003  Complete 0015

Summary of SQL activity For the collection
selected.

<] | 0

&~
:ﬂ;@ Statemnent Statistics | Workload Statistics | 3= Raow Statisticsl 2 Lock Statisticsl &1 son Statisticsl Statusl

[ Statemert Statiztics for db2admin Dema Run | Percent af Total
Statements TT11e4
Selects RAREEE
I . U L e e e e e e e e = =

Updstes Ja 0] | ; 34%
Inzerts El """"""" E' """""""""" E' """"""""
Deletes D L E' """""""""" E' """"""""
|:|| i i i SIIIIIZI ] IIIIIIIIZI |I Deletes [insertz [0 Updstes 0 Selects '

E— Collections I

- |Repu:usitu:ur';.f: I aNKOWSKI-DEZ-S0QLREPS0 (SQLREPSD) |2 Colleckions retrieved
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Workload breakdown allows you to pinpoint performanc

Workload Breakd own spikes and focus in on activity during that time period
|

&' analyze SQL Collected from JWANKOWSKI-DEZ-BASEBALL - |EI|£|
Yorkload Breakdown |?E.;[?._ Top Statementsl T@ Top .ﬁ.pplicatinnsl ?h Top Llsersl ?l% Top Tran u:tiu:-nsl Th= Top Connectionz ‘?‘.E Deadlncksl ik I *I
Application: Ix ;l Llzer: Ix LI Befpezh | @

[@ systemcPl W [@usercPl V¥ [OSort Tmg/ WV [0 Lock wiait Time W | interval 6 seconds
4,000 ' R EEEEEEEEEEEE : =
B 3,000 - oo b
(]
D 2000 J---- - - - - - - - AT - - - - - - - - - -
o]
FERITIR O SR S | B ) B B B O B B |
] - -
5:04:00 Phd 5:04:30 Phd 5:05:00 Phd 5:05:30 Phd 5:06:00 Pr 5:06: 30 Ph
Collection start: 3/26/03 4:58:58 PM Selection: 3/26/03 5:05:04 P - 3/26/03 5:05:10 P Collection end: 3/26/03 5:13:52 Ph
A [ i
0 Statements | WL Statistics
SCIL Statement | Elapzed time vl Tatal CPLU Sustem CPLU Il=er CRU I Snrﬂ
SELECT DE2ADMIM . MASTER . LAST_MAME_Tx  DB2ADMIN 00:00:02. 204070 00:00:02 07 2951 00:00:00. 400576 00:00:01. 672405 OO
SELECT DE2ADMIMN . MASTER . LAST_MAME_Tx  DB2ADMIN 00:00:02 186765 000002062366  O0:00:00.430691 00:00:01.582275 | 00
3|:|| I:"‘T S TADZCT I A MDICTT SrrUCRAA A DI o= 0500 N2a7oR 00000 20074 n-n0-0r oA ond 4 no-nn-nn i nniF I'l:- i
SELECT DEZADMIN.HMASTER.LAST NAME TX , DEZADMIN.MASTER.FIRST MNAME TX , ﬂ SOL Detail
DEZADMIN.EATTING. TEAM ID , DEZADMIN.BATTING.DATE YYYYT =l stal-
FEOM DEZADMIN.HMASTEER , DEZADMIN.EATTING [(IIIJ] Ture SOL
WMHERE DEZADMIN.MASTER.LALHMANID = DEZADMIN.EBATTIMNG.LAHMANID —
ANMD DEZADMIMN.EBATTING.ALT EBAT QTY = 575 ;I
Callections  db2admin. D ema Bun I

I I
- |J|:|I:| Iy 1 |End Eime: 2003-03-26 17:13:49,056003 [Repository: aNKOWSKI-DEZ-SOLREP30 (SOLREP30) |31 Statements retrieved i -
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By Total CPLI | By Sort Time |

] wiorkload Breakdown Teg. Top Statemerts |T@ Top .ﬁ.ppllci:nnsl i T-:up Llseml = TDpramactmnEI e Top I:l:unne-:tu:nnsl =) Deal:lll:u:k$| T I I

Detailed SQL Analysis

— | \‘Analyze SOL Collected from IWANKOWSKI-DE2-BASEBALL

Elapsed Tlme| By Fow Access | E_I,l

Frequency

You Can Expect More

=101 x|

S

. LAST_MNAME TK,

SOL Statement \ \ | TotalCPU | System CPU | uer CPU Iil Statement Criteria]
SELECT DB2ADMIN . MASTER . LAST_NAME T DB24DMIN -\ 00:00:02(213182  00:f0:00.440633  A0:00:01.772549 & Top[10 =
SELECT DE2ADMIN . MASTER . LAST_NAME_Re , DEZADMIN 00:00:02(183139  00/00:00.450548 / 00:00:01. 732491 P —
SELECT DB2ADMIN . MASTER . LAST_NAME_TR\DB2ADMIN 00.00:021173125 000000390567 00:00:07.782563

SELECT DB2ADMIN . MASTER . LAST_NAME_T: 00:00:02{153095  f0:00:00.390%62  00:00:01. 762534 a1 Types =]
SELECT DB25DMIN . MASTER . LAST_NAME_T3 0:00:02[133067  /00:00:00.440576  D0:00:01. 732491 Refresh
SELECT DB2ADMIN . MASTER . LAST_NAME_Tx . 0Q:00:02)082936  / O0:00:0(/350504  00:00:01.732452

SELECT DE2ADMIN . MASTER . LAST_NAME_Tx OKOO:02(052996 /| 00:00/00.400576  00:00:01.652420 P Tune SEL.
SELECT DB24DMIN . MASTER . LAST_NAME_T 00NO:02[072981/  O0P0:00.400576  00:00:01.672405 =

SELECT DB2ADMIN . MASTER DB2ADMIN 0207238 0000340483 00000, 732491

=

T IO

4

AND DEZADMIN.BATTING.AT

SELECT DEBEZADMIN.MASTER.LASIT
DEZADMIN.BATTING. TEAM T
FEOM DEZADMIN.MAITER

SELECT DEZADMIN.MASTER.LAST NAME TX
DEZADMIN.BATTING. TEAM TID |
FEOM DEZADMIN.MALITEER
WHERE DEZADMIN.MASTER.LAHMANID =

DEZADMIN. BATTING.
DEZADMIN.EBATTING

5 DBZAD I. AC
DEZADMIMN.BAT

Drilldowns allow you to examine historical data

From different points of view

FREFARE. OFEM. CLOSE

DEZADMIN.BATTING

PARST n:i SOL Statement Detail Iil
User ID JuSAME O SE]
Auth ID DEzalDIM
OBt lob IR Aonnlicabinon | [uestCentral exe
SALLFooO
4
SOLCUR4
- |[[[Apphcabion TD LOCAL.DBEZ 030326225904
L|_I Agent ID 23
Elapzed time 00:00: 05, 725966 LI

Collections  dbZadmin. Dema Fun

]
B |3ct 10: 1

|E|'||:| kime: 2003-03-26 17:135:49.056003 |Repc|sit|:|r';.-': IAAMNECWSKI-DEZ-SOLREP30 (SOLREP3O)

|1III Statements retrieved
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Extended Object Analysis

%' Analyze SOL Collected from IWANKOWSKI-DB2-BASEBALL 1O x|

?Eﬁ?,_ Top Statementsl fﬂﬁ Top .ﬁ.pplicatinnsl ?h Top Llsersl Eﬁ% Top Transactinnsl o Top Ennnectinnsl ‘?‘.FE, Deadiocks # Eatended Analysis | LI_"I
Objects | dcocesz Plan @

Creator vI M arne I Type I SOL achivity I Select activity I Ingert activity I Llpdate)acfﬁ-'it_l,l I Dele « | [ Object Criteria—————
DEZ&0RIM ExFPLAIM_OBJECT Tahble 35 35 0 0 Schema:

DB 2401 ExPLAIM_IMNSTAMCE Table 35 0 1] Ix j
DEZ&0RIM Ex=PLAIMN_ARGUMEMNT Tahble 35 35 0 0 Refrach |
DEZa0kdI BATTIMG Tahble 323 323 ] 1] =

DEZ&0IM ADVISE_INDER Tahble 35 / 0 AIj

| | 3

o Statementsl EE Column: [ Indexes |

Creatar | Marme | Urigque mule | 1n use” || ||E|:ulumn | use ISeqnn:u “I Order IBasin:: pred.
DB 240MIM 0 1| Azc
DB2ADMIN Extended analysis provides optional
historical analysis of objects accessed by collected SQL
l[_l = LI
1] ISI]L Staternent |EHec:uti|:|ns |Tn:|taIEIa|:used hime IT::ltaI CPU uzer 5oL Detal
W Trme SEL...
B Save AlSOL.

4| 2
e _—2ECtONE  dbZadmin. Dema Fun

- |J|:|I:| 1 |En|:| time: Z003-03-26 17:13:49.056003 Repository: T ARKOWSKI-DEZ-30LREP30 (SCILREPSO) |2III Cbjects [ 2 Indexes | 0 Stakements 4 i
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Deadlock Analysis

x

DEUE IBEe B E+@FVEeR(REM @
@ Workload Bleakdown] ?E.?,_ Top Statements] ?L:é Top Applications | TE} Top Llsers] Tl% Top Transactions | e Top Connections @En Deadiocks I‘F’ Extended Analysis |

I=| Deadlock Report i

Deadlock. Criteria
Application:

Rejected Application [D
*LOCAL.DB2 030211153432

; ; .
|><.=L|J|:AL_D|32_|13|]211153432 | ) DBZADMIN MASTER? g E:ﬁd“fst:kd Lack

: ¢ Rejected Application 1D User
| *LOCAL.DB2.030211153439

@ Befresh
&% Deadlock g B Feport... |

b A 4

Rejected Application ID *LOCAL.DEZ2 030211153432 Start time 20030211 09:36:25.163003
m Dretai ];}Eﬁ Statements §| Agent 1D 63 Connections 4
Application |0 - — - Espace name | Lack ma
LOCAL DB2 030211153435 Bk Reiected Application Deadlock Detail RSPACET Intention
B s Application 1D *LOCaLDB2.03 . I I

Agent ID 53 Deadlock Analysis

Lock wait start time 2003-02-17 09: 3 . .

Application 1D (Holding lock) “LOCAL D82 03 Identifies any deadlocks which occurred

Lock object type Tablespace . .

Tablespace name USERSPACET Du ring collection

Transaction 1D 13 CPU uszer 00 00: 00,0707 00

Status Follback due to deadlock CPU sypstem (000000, 040058 w

[ 5ave ‘ Zh Frint ‘ g Cancel ‘

< >

Callections solson.load2|

I
_ Job ID: 4 End time: 2003-02-11 09:39:12.011551 Repository: SOLSOMNKP-DEZ-YERSIONS (YERSIONZ) 1 Deadlacks | 2 Statements retrisved
3 e e mEloa
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Toad® - Complete developers workbench --

About Toad®

 Industry-leading and award-winning database
development tool that maximizes developer productivity
and application code quality
o Simplifies skills migration for developers needing to write
code for more than one RDBMS
— More than 500,000 customers trust Toad® for Oracle for
their database development needs

* Provides an interactive community of peers to support

the user experience @
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Toad® for DB2 on Linux, Unix, and Windows
provides everything DB2 developers need for:

 SQL code development and deployment
* Reliable DB2 object management
 DB2 project management

 Knowledge exchange and online collaboration with
other DB2 development experts

=,
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Toad® Online Community --

Knowledge exchange and online collaboration

with other DB2 development experts

Interactive community support from both peers and industry experts:
— Online discussion groups

— Quest Pipelines Web site and newsletters

— Toadsoft.com

QUEST
SOFTWARE

ToAD ONLINE

ORACLE SQL SERVER MySQL DB

Welcome to the Toad Online portal. Use this site to access resources for Toad as well as specific DBMS
platforms.
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Toad for DB2 UDB - V1.0

e Toad for DB2 V1.0 Features:
— DB2 Object Browser
» Object filtering
« Data browser/editor
» Object properties
* Object Search
 SQL Modeler
— SQL Editor
e Generate, edit, and execute SQL statements
» Import/export data
« Explain Plan
* SQL templates
» Code Snippets
» Code Formatting
— Stored Procedure Debugger
— Project Manager
— Knowledge Expert
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Toad® for DB2 Object Browser

# Toad for DB2 - Browser db2admin@SAMPLE (=)
Fle Edit Create View Tools Advanced Window Help
- EEL 260 - | -+ + I E 5 Cau
FEEY A=A =R=E1E) ey c Big s2 .
"_.:*_3,,_ dbZadmind@LOCAL Toad Online” db2admin@LOCAL 9 %
=l Colurnns l F'ru:uperties] Indexes] Ennstrainls] Triggers] .ﬂ.liases] WiEws ] |Jzed B_I,I] |lzes ] Data ] Grants] Statis 4 | ¥
E . o h A 0
: | RS S TR x5 =
S DE2ADMIN » v
= 'E" Drag a column header here to grougp b
g = o JANE DS
[w]
s a<h Aliazes COLUMN HAKE POS DATA TYPE HULLS DEFAULT IDEMTITY GENERATED
| 3 Wpmmien I U T B S A
() Functions FIRSTNME 1 WARCHARI1Z) MOT RLILL fruall} Mo
[}
E £ Indexes MIDIMIT 2 CHARACTER(1Y  WOT MULL fruall} Mo
% R M Tables LASTHAME 3 WARCHAR(1S) MOT RLILL fruall} Mo
o
% (9 Packages WORKDEPT 4 CHARACTERLZ) frully Mo
o pl) Procedures PHOMEND S CHARACTER4) frully Mo
1235 equences HIREDATE & DATE frully Mo
¥ IR 7 [CHARACTER(E) Il Mo
= ‘% Structured Types
vl EDLEYEL S SMALLIMNT MOT MULL Sl Mo
= = Tables
i SEX 9 |CHARACTER(L) Inull: Ma
= ] CL_SCHED
E S EIRTHDATE 10 |DATE Sl Mo
iz SALARY 11 DECIMAL{D,2) Il Mo
E EMP_ACT BOMUS 12 DECIMAL{D,2) Il Mo
EH EMP_PHOTO COMM 13 DECIMALIZ.2) il Mo v
7 EMP_RESUME £ »
H[EMPLOYEE o ® W« <[] m]m]) + -] x Record 1 of 14

Cutput

—- I8 db2admin@SArPLE |m db2admin@SAMPLE -.
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Object Management

& Toad for DB2 - Browser db2admin@SAMPLE
File Edit Create View Tools Advanced Window Help

EEL

=

You Can Expect More

c TR

4 bk %

Columns lPererties] Inu:le:-:es] Eunstraintsl Triggers] .ﬁ.liases] Wiews ] Ilzed B_.,-] |Jzes ] Drata ] Grants] Ctatiz 4 | ¥

header here to group

sREONuas hes )i s
E,,_ dbZadminiL0CAL Toad Online” dbZ2admin@LOCAL
o[
ED—. L RRY e :._nCreate Tal:;'le
] + 25 DE2ADMIN N
= Alter Table
o = g P ANK WS Q4
[u]
5 +1-3=h Aliazes & QI’OD Table
) + 4 Distinct ypes Create Constraint
o + Funu:tiu:uns =N Create Index
T + 5 Indexes 3
_,":'!_ rJ
E = e T% Create Trigger
2 & % Packages ¥ Rename Table
m + pi) Pracedures __jf" Reorg Table
123 Sequences . o
n: i < Edit Table Privieges
E + 4k Structured Types
e = [ Tables 2 Export Wizard. ..
[ul}
g BT CL_SCHED = Refresh Palette
[11}
3 I DEPARTMENT |58 ndd to SQL Modeler
EMP_ALCT

TIEME Generate 0L

fH EMP_PHOTO

EHEMP_RESUME | = Mew Window

i} EMPLOYEE Add to Ohiect Details
Qutput 4 Add to Project Manager

]

T
o

DATATYPE NULLS

BT MILL

DEFAULT IDENTITY

CHARACTERLE)

1 WARCHAR(1Z) MOTMULL  H{nullk Mo
7 CHARACTER({1)  MOTMULL  [4null Ma
5 WARCHAR(15) MOTMULL  H{nullk Mo

Right mouse to access all
Adminstration and SQL functions

T TFTC gL T
11 DECIMALLD,Z) Il Ma
12 DECIMAL(D,Z) {null: Mo
13 DECIMALID.Z) Il Ma

LI - 2 -

GENERATED

¥
Record 1 of 14

B (7 db2admin@SAMPLE = Generate Report

[i
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Project Management

# Toad for DB2 - Browser db2admin@SAMPLE
Fle Edit Create View Tools Advanced Window Help

5 B S @ [Y e Ca (5] e & &

LB 2o oo o o Bz sz

qer 4 F =

-

=

.I;_r-r
g‘_’ % l F'r-:uperties] Inde:-ces] Eunstraints] Triggers] .ﬁ.liasesl ez ] IJzed B_I,I] lzez ] [ ata ] Grants] Statisil_*
=] ehttn:a’a’www.uuest.cuma’tuad for db2/derno.asp
%" @ hitp: //publib boulder ibm. cominfocenter/db2help findex. | . a
%—?; L TOAD column header here to group by
% 2 Queries UMN HAHE POS DATA TYPE HULLS DEFAULT IDENTITY GENERATED
» o | o|cHeRACTER(E)  NOTMULL  Fnall e [
1 WARCHAR(1Z) MOTMULL  [§rullh Mo

% Z [CHARACTER(1Y  MNOTHMULL  {nullr Mo
% BLARE 3 o cHAR(1S) MOTMULL  [§rull: Mo
?’g L ACTER(3) il Mo
[n1]
@ Customize project to include [““" i:z::}}: EZ
. links, files, directories etc. ] ful "
B LINT NOTMULL  {nullt Mo
%3:' T CHARACTER L) Jrull: Mo
% HDATE 10 DATE Sl Mo

RY 11 DECIMAL(S,Z) Sl Mo

5 12 DECIMAL(S,Z) Sl M

" 13 DECIMALS,2) Sl M b

>

(|« EE@ +|[-|[~][x Record 1 of 14
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SQL Editor

# Toad for DB2 - Editor C:\sodal\Demoscripts\SQL\BadSQL.sql*
Fle Edit Edtor Debug Create Wiew Tools Advanced Window Help
FL%Y VoY= ree] H-3-F 1= *E ot % i
: [ [E] € DB24DMIN Bdpeadms A de ) a0 Gl O
dbZadmin@LOCAL Toad Online dbZadmin@L0CAL dbZadmin@LOCAL -~ Editor BadSOL sgqF

-
-~

1ebeuep peloy B aysed pelqn @ IafEUE ) LoDaLULD T %

select hewverage distributor.nswe, soda. hame, quanticty, shipment date

from beverage distributor,soda shipments, soda shipment detail,soda
where hewverage distributor.distributor id=szoda shipments.distributor id
and soda shipments.shipment id=soda shipment detail.shipmwent id

and soda shipment detail.soda id=soda.soda id
and beverage distributor.namwe = 'Ljsx Beverage':

Easily build SQL, execute,
browse/edit data, explain,

Fesult Setz l Script Outp

set1 | export data
Oradg a column header here to group by that column

HAME HAME_1 QUANTITY SHIPMENT_DATE

Ajax Beverage 05 12:00:00 A

. Copy

Ajax Beverage 05 12:00:00 A

fja Beverage = Print... 05 12:00:00 &M

Ajax Beverage | Export P22 Export Wizard. ..

Ajax Beverage 3 - -

= Open in Table Browser Save to XML Schema Definition. .. -

hd E]E]E]E Srid View Record 9 aof 50 [zcrall

] [:0: 906
Card Wiew

m— tpUt Fead Al Pows -
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Toad for DB2: Future Directions --

o Support for DB2 z/OS — Q3,06

* Integration of SQL Optimizer

 ER diagram generation

* Report Writer — Business analyst-style query tool
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For More Information --

Download Quest Central for DB2
« WWW.quest.com/DB2

Download Toad® for DB2 trial version
 www.quest.com/toad for db2

Flash Demo’s also Available

=,
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THANK YOU
FOR LISTENING!




