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* Defining Performance
e Monitoring Methods
 ldentifying/Resolving Performance Issues
v Memory Management
v Space management
v Application Design
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What i1s 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
Component (IFC)

Snapshot Monitor
— Show status of database for an instant in

— Statistics time
* Global statistical data — Monitor Switches need to be turned on at
— Accounting the instance level to collect data
« Detalil info for specific — Low overhead (~5%)
application

Event Monitor
— Historical collection of data
— More Overhead (~10-20%)
— Main focus on application statistics

— Performance
e Most detailed $$$
* Only use for short periods
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Memory Management --
z/OS L,UW
« EDM Pool e Catalog Cache
e RID Pool  Buffer Pool
« Buffer Pool e Lock List
 Package Cache
e Sort Heap

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
o Contains

— SYSTABLES information

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

z/OS L,UW
EDM Pool Catalog Cache
« Increased I/O activity against * Increased bind times
DSN[?B(S)}:TOZ * Increased compile times
. SPTO1 * Increase time to check DB and
- DbBDO1 execution privileges

* 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”
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What to monitor

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

EDM Pool EDM poal storage distribukion

— PT/ICT's = . . : : : :
. a0 o REeEE
— DBD requests ~ ’ "'::::':::::::lfc'ff:::::f::::::::'::::::::i:::::::i:::i:::@;
d 100% - . I::::I 150 200 ZSEEI 300 350

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

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

Catalog Cache - Inserts: 55 Lookups: 243

— Catalog Cache lookups o0 [ ~overtion
; ; ; Full
- Cat_cache_lookups ] RS FESets Mo meeeies

— Catalog Cache Inserts Y Dbl St S S

D e e e e e T
10:39 A 10:39 A 10:359 A 10:39 AM 10:39 AM

« Cat_cache_inserts

— Catalog Cache Overflows
e 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

S0L statiskics

« RDS Limit EBvet  [Count  |Persec |
—  RID list > 25% #rows in table EDH;mltEs 15*’33?332 43'31
« Prefetch turned off and TS scan DAt : ! :
results Incremental binds 70,285 0.19
— Determined at Bind time Ef"”t'tme reoptimizes g E'gg
. IFECE FOW SLCCESS 0
_ 2
» Make sure stats are accurate Direct row, ths scan L 0 0.00
— RUNSTATS/REBIND RIC list success 520,010,971 | 1,372.21
RID Failure, storage 0 0.00
. RID Failure, RDS limit 926 0.00
* DM Limit | B RID Failure, DM limit 0| 0.0
— RIDs req’d to satisfy query > 16 million RID Failure, size limit 1 0.00

— TS scan results

— |Is TS Scan best access?
* Re-evaluate indexes
» Add additional filtering
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Package Cache — L,U,W --

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

* Possible Performance Implications
— Slower response time with Dynamic SQL



QUEST You Can Expect More
SOFTWARE

What to Monitor

Package Cache Hit Rate

 Package cache Hit Ratio | 6200 [ ]
« Package cache overflows - e

Lock, List Likilization

1% | &

— Pkg_cache_num_overflows

 Package cache lookups
— Pkg_cache_lookups

« Package cache inserts oo foizge Cache - Inserts: 47 leokps: 129 “Htrate
BOf -
— Pkg_cache_inserts ;0 R
. B0
« Package cache high water mark S weremnns - —

— pkg_cache_size top
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Number of pages available for private or shared sorts
— Used by Optimizer for determining access paths
« Sorting
« Hash Joins
* Index ANDIng
e Dynamic bitmaps

* Possible Performance implications

— Frequent large sorts
* Non-piped vs. Piped
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What to Monitor

e« Sort Heap
— Sortheap

e Sort Heap Threshold
— Sheapthres

You Can Expect More

Sorting

Percent of Threshal

Database Sort & Hash Join

= Sorts

o ; 6‘

= Hash joins
@ Active sarts

1} y u
11:25 AM 11:26 AM 1127 AM 11:28 AM

Inst Sart & Join E; L
. nstance Sor nin Exceptions — Post thresh sarts

Post thresh joins
Piped sort rejects

D _ T T T
Awg sort tirme: 0,02 secs 11:25 AM 11:26 4M 11:27 AM 11:28 AM
T N sty || g R T —
— Hash ovflw i . R i Post thresh joins
B I I Hash sm ovflw & i f T Piped sort rejects
50 G T EEEEEEEE S
=Hash loop ' \ b
EIE EEEREEEEES feozsascass feemsescass deos
a T T T ) bessessasasllossascoscadascosascsad Ioca
11:25 AM 1126 AM 11:27 AM 11:25 aM 0 - . .
Sort Heap Allocated: S00K 11:25 &M 11:26 AM 11:27 AM 11:28 aM

* Proper indexing can minimize

sorting
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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
e How to avoid
— Frequent COMMITs
— LOCK TABLE for heavy updates
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What to Monitor

e Lock List Cache

Package Cache Hit Rate

— Locklist [ 91
« Maximum Locks P ©

— Maxlocks Lok List Ukilization

 Lock Escalations
— lock _escals

Avg Lock Wait Time (msec) Lock Status Held
10,0004 === AREEERES] SREECREES oo Foosenees seeselpes 20,000 ------- mecoadoos Aessseees SECEREPLE rememe = Y¢aiting
: : : : 15,000 F - -qr
so00 & ---fA---p-- Al e Foeeanae e 10,0004 - T | S fe=me===q Rt feoesoe
. . 0 ST || (S| S fockccccoaecssnccoqdssadssad
| L i 00 : . :
N L T T T T T T T
11:2248M 11:2948M 11:37 &M 1144 AM 11:52 4M 11:594M 12006 F 11:22 AM 11:31 &M 11:40 AM 11:494M 11:58 &AM
Lock List Utizaton (%) [atstc e [
1 T |Locks Waits 2
: : : : : Lock Timeouts ]
a0 “““““““ ““ “““ Lock Deadlocks Detected ]
i 0 0 0 ; Lock Escalations 2
- o . ] ) . . Lock Escalations, Exclusive 2
1122 40 11:2908M 11:36 AM 11:434AM 11:504M 11:53 AM 12:05PM Lack Wai Time, Total (ms) 3,066
In Use 37K - Locklist Limit is 00K
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Quest Central Performance Diagnostics

m Spotlight on DB2-05/390 - D257 Y7 0S52DB2

File Connections Mavigator  Help

oo A A Y? e»

*

E @ D257 Threads Memory External Storage
Requests s Sync I/0 e i Total I/0 F:::] e -
m Spotlight on DB2 - MONKEEE { O ) (Not Cataloged)

File  Connections Mavigator Help

4 m £ A <o W Ze &= SQL IO A

Client Apps Agents

Request
Connected Response Redgistered

1z BE

Active T Non-Ponled

5 100 %

Percent &ctive = Pending Locks
18 % 0%

..\_,_,—'—’\\
Parcent of Max Pending Token
2% 0%

Homepage provides complete
Overview of DB2 Subsystem or Instance Database Information
activity Including SYSPLEX and EEE/ESE Drdors Carened:

Tirneouts:

clustered environments

Last Backup:
Total Uptime:

= Y ? P m B

_ »

120670 P

External Storage

Buffer Pool
Sync

'O Cerall Hit Rate
9904

Indes Hit Rate

I/0 Agents
Async Total

L'D 1’0
/ Page Cleaners d

| | | e N
I 100%: O \ictim Cleans

Cache

) Package Cache Hit Rate = Thresh Cleans ™

e L O

Catalog Cache Hit Rate
005 — ()
Lock List Ltilization
e &
Sorting
Percent of Threshald
ez | @

Crwerflows

Lo |

Prefetchers
]

Logging LogIfO

Log Cleans  ——

Not calibrated

At

S—

S—

DMS
Litilization

Used Space

Free Space

SME
Litilization

Used DBZ

Used Other

Free Space

ive Log

Litilization

Secondaties

2
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Complete System statistics Overview
CPU, EDM pool, Log, Locking statistics
Catalog cache, package cache, lock list

Sputllght on DB2-0S/390

DZST W7

Log manager sktal

Descripion  |cown

Reads from output buffer

Reads from active log

Reads from archive log

Archive log read allocations

Archive log write allocations

Archive log CIs moved from active log
Archive log read delavs - tape val conker
Archive log read delavs - resource unav:
Archive log look ahead mounts attempte
Archive log look ahead mounts Failed

S T T,

0SZ2DB2

tor  Help

sQL IO A

BE Y ?

— *

Active database analysis - INTERYAL statistics

Eing

Database Name: MONKEEE

1O Activity

Location: Remokte

[ Locking L. 1 =

Status

Server:

You Can Expect More

4801 Ak
‘='= .ONKEEE (O

Configuration

— O X
e,

NT Status: Active Spotlight State: Ackive

Database Sort 2 Hash Join

= Sorks

a0 L—f""ﬁ‘\\ _...---'—'—-—-—] — Hash joins

11: 46AM 11: 46AM 114?.\:\!‘\‘1

11: 48 F\M Active sarks

Instance Sork & Join Exceptions — Post thresh sorks

; ! Post thresh joins
o | Piped sort rejects
T T

Sork Heap Allocated: 1000k

11 48 AL ach loop

a
Awg sork time:! 0,02 secs 11:46 aM 1146 4M  11:47 AM 11:48 AM
IDlIj:)atabase Sork & Join Owerflow Pt Sort ol Inslfa_nfn_a_S_o_rlf _&. ?o_i_n_E_x_c_e_p_ti_o_n_ PEt_ _ — Post thresh sorts
T g g = Hash owFlw oy g g Posk thresh joins
T T Hash sm avFlw 0o roottis i Piped sork rejects
1146.‘1[‘-‘1 11:46 a0 11:47 AM : .

u}
11:46 AM 11:46 4M 11:47 aM
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Application Monitoring
RID pool, SQL, Plan/Package, Parallelism, and authorizations

ﬂ‘ Spotlight on DB2-05/390 DZ5T Wi O5Z0DB2
Drilldawen Bavi Help

Configur ation
SOL statistics Plan and package statistics
Evert  |Count  |Perser | ~ |Descripton  |Plans  |Packages | =~
DML Commiks 3z 1.14 Binds completed 0 0
Rollbacks 0 0.00 BIMD ADD crnds 0 0
= DDL Incremental binds 0 0.00 BIMD REPLACE crnds 0 0
Runkime reoptimizes 0 0.00 BIMD without plan id (kest) 0
r DCL Direck row success 1] 0.00 Rebind cmds 1] 1]
Direck raw, index use: 0 0.00 Rebinds attempted 0 0
" S0OL cache Direct row, ths scan L 1] 0.00 Rehinds completed 1] 1]
. RID lisk success 0 0.00 Autobinds akkempted 0 0
" Routines ; -
RID Failure, storage 0 0.00 Autobinds completed 0 0
o e | RID Failure, ROS lirit 0 0.00 | | Autobinds fFailed, resource ID 0 w
Parallel query statistics Authorization management statistics
Deseripton  |coumt ~ |Desoripon  |Count  [Persec A
Max degree of parallelism achigved 0 Plan auth atkempts 32 1.14
Parallel groups executed 0 Plan auth successes 3z 1.14
Parallel groups executed as planned 0 Plan auth successes wjo catalog 0 0.00
Parallel groups executed with reduced degres ] Plan auth successes - granted public 1] 0,00
Revert ko seq mode, UPDDEL cursor 1] Package auth successes 13 0.46
Rewvert to seq mode, no ES& sort 0 Package auth successes wio cakalog 4 0.14
Revert ko seq mode, buffer shortage ] Package auth successes - granted puk 4 0,14
Revert ko seq mode, enclave unavailable 0 Fackage authid overwrites 0 0.00
Parallel group plan reformed, swsplex config change 0 Package entry overwrites 0 0.00
Parallel group plan reformed, buffers depleted 0 w | | Poutine auth successes 4 0.14 B
o TSP | U R o' o T T o B N o S N P - - .- il (] . (] -4 a _
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Thread Activity Monitoring

Detailed display of all thread activity

File Connections  Crilldown

" ¥ 3 i ) A 2 o
e noOnf : MONKEEE (0) &£

Client Application analysis - INTERYAL statistics
Inkeryal Lifetime Period Criteria

é—ff] MONKEEE
- "_ n

MOMNKEEE 04041454, 9500, 030311165619 KEMMY Agent, exe BEE  Uow executing 0,00
Dryniarnic SOL stmt - SELECT BUTTERS, SUMMARY, ORDERID, BUTTERS, SUMMARY PRODIICTID, BUTTERS, SUMMARY . QUANTITY FROM BUTTERS, SLIMMAI
MOMKEEE 0A041454,9300.030311165612  KEMNY BFackory.exe 663 DB connect completed 63,33

MOMEEEE 04041454,9900.0305311165625  KEMNY Agent.exe 669 Uow executing 0.00

Dynamic SOL stk - SELECT PRODUCTID, PRICE FROM QAZ, TET_PRODUCTS WHERE DESCRIPTION = "WaGON' ORDER BY PRODUCTID ASC

MOMKEEE 04041454,9500,.030311165622  KENMY Agent. exe gE5  Uow executing 0,00

D';.-'namlc SCL skmk - SELECT BUTTERS. 5L|I""1I"-"I.':'.Fl"|" DRDERID ELITTEF!E SUMMARY . PRODUCTID, BUTTERS, SUMMARY, QLIF'.NTIT'\" FROM BUTTERS, SUMMAIL
| 4 Lgent, exe G wecuting 0.0

PRCCLCTIC HJII

3 TET ORDERDETAIL JER. B

w

>
| Details | Zaching .':'n:nr'ting -I,I'I:I:I Fl.n:ti'-.-'it';.-' Locking | 1nit af \ark, 1#uth-jr'iti&:: .'E-tati::th::: — O =
=l W authID: KEMNY — App Name: Agent.exe  Agent ID: 667 Spotlight State: Paused

SELECT ORDERID, QUANTITY FROM 83, TET_ORDERDETAILS ORDER BY PRODUCTID ASC

Statement Type MEMIC Sorts, Statement I I —
Skatement Operation Sork Overflows .
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Tablespace Detail for L,U,W

/% spotlight on DB2 - SODADB (SODADE)

File Connections Drildown  Mawigator Help

n nmn £ M o\ (7] :: E?___E sQL IO A |

—

SODADB

B3 [ﬁ] Tablespace analysis - INTER¥AL statistics
| & sopape

Inketwal | Lifekime [ Periad

I—II_II_II_II—II_II_II—II—I

COCTEMPTS MORMAL 0.00 a3,
SODF'. DF'.TF'. FORMAL
} NORMAL

RSN - | I=]

—_
=

I

Details | IO Activiky | Containers | Tables | Statistics

Tablespace MName: S0DA_DATA
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Bufferpools

Virtual storage for temporarily holding data and IX pages

z/OS L,UW
* Use DBMI1 address space « |IBMDEFAULTBP automatically
— Virtual bufferpools created with database

— Can define up to 80 BP’s

* Limited to 1.6GB total
« DBM1 + Hiperspace

— Additional pools created with DDL

 Uses memory from database shared
memory (database _memory)

Hiperpools

Additional 8GB of extended storage e 4 GB size limit

“Holding tank” for infrequently updated ) )

data — 32-bit machines can use extended
« MVS Dataspace storage cache

Support up to 8M buffers
Allows for direct I/0 from extended
storage

« Can be used my multiple objects




QUEST You Can Expect More
SOFTWARE

What to Monitor

z/OS

 Buffer Pool hit ratio

Memory Buffer pool [ Hiperpool it ratios ~Bufer ool Pages acquired per prefetch read ~sequentis
il = Hiperpoal =Dynamic
(GETPAGES - pages read)/GETPAGES
[ ] Hlperpool Hlt Ratlo ll‘:ﬁﬁAM 11:31‘3’1M 11:3‘3AM 11?33AM ll:EIEAM 11:31‘3AM
- Asynchronous If0 ratios Page write summary
— #pages read from hiperpool/pages EESIEEIEES 5 ]| i ) et

written B &

RID Request Failure

° Page Externallzatlon _e% [ 1133 A1 ll:S:BAM 11:3:3AM i II:SEBAM II:BEBAM
— Excessive writes to disk

L,UW

° Ove ral I H I t rati 0 Buffer puul " Data Read Rate (r/s) -Logical \ Tndex and Data Wirite Rake (refs) -

""""""""""""""""""""""""""" = Physical | | | | | = Index
H i H i H Sync H i i H H D Sync

— Total # data/IX reads by BP Overal Hi Rate N R R 7 R e A e
i - 0 -

- | .'I i PM 244 PM 244 PM 244 PM Z:44PM 244 P 2:4d PM 244 PM 244 PM Z:44PM Zi44PM 244 PN 244 PM 2:44 PM
e Data Hit Rate m_l

Index Read Rate (r/s) Direct Read and Wiite Rate (rw/s)

=Logical =Read
° Index Hit Rate Index: Hit Rate " Z : 'gﬁfﬁ‘ 2 e
P z 1
| 0% | : =
d Asyn C h ro no us Pag e C | ean e rS e 2:?14 PM 2:44‘ FM 2:44I PM 2:44I P 2:44I P 2:44I Pl 244 PM ZEH P 2:44I PM 2:44I P 2:44I P 2:44I Pl 2:44I PM - Zi44 PV

— Num_iocleaners
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Effective Use of Bufferpools — z/OS

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

— DB2 has 80 bufferpools available for a reason!

» Separate bufferpools for:
Catalog and Directory (BPO)
DSNDBO7

Tablespaces

Indexes
* Large VPSIZE
*« More than one

Small, Read-only tables

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

ANENANAN

AN
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* Proper maintenance is critical for optimal performance
— Reorganization
— Statistics Collection
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--

 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
e 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
*  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

» EXxcessive distance between
LEAF pages

— SYSINDEXPART
« LEAFDIST > 200

— Can cause Pre-fetch to be
disabled

— Should be monitored for
growth

. LEAFFAR > 10% of
NLEAF (SYSINDEXES)

— EXcessive extents (>50)

You Can Expect More

L,UW

# of LEAF pages

— SYSCAT.INDEXES
* NLEAF

Low Cluster Ratio

— SYSCAT.INDEXES
« CLUSTERRATIO
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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 --

* 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 Utility Generation
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Quest Central Space Exceptions

£F Quest Central for

File Edit Mew Tools ‘Window  Help
D& % E‘ﬁﬂlﬂ *“@‘EID Viasy | BE0 B 6
E@_J CHIGADND I Tablespace Buff... I Index Bufferpool I Databaze Identifierl Database Cre
ET:I'_ chigadnz2 G —
F-EH chisuputd] - - e
E@_J DSCT %5 Space USE‘EIE |.'+ Tablespace Heu:urgl 5& Index Space Llsagel 4 Index Fiecurgl 2L Index Eardinalit_l,ll
Ef__ PedBNEDWSEK] —Description rCritena
- [EH
EII%_J gztjﬂm S everity I POTY Uzed X I E xtentz I
_ - DSCE [DSCE] g:s.aver_e a0 100
i D ’PJZJ DSC7 [DSC7) Lywaming 80 15 _ 7 Edit... |
I R 2 Alazes
! £} Authorization 1D ;
! @ Bifeonis SEVETIt_I,ll T5 Mame | DB Mame | F'artl Card I POTY Used & | E stents | SOTY Used & ! Frigty Pg | Secqty Pg | Spe
: @ Callections & BASEBALL QCOEMODE O 207740 100 3 1 1a00 1800 409
é ] Databases & DSMRFUMC  QCDEMODE O -1 100 1 2 3 3 12
o Distingt Types & DSMRSTAT QCOEMODE O -1 pinii - = = = 12
: m -10] x| FLAMRTAR QCDEMODE 0O -1 H ’ 12
! Q205710 QCDEMODE 0O 14 Identlfy tablespaces and IX S 12
: uest Central =8 Y [QC20571E ACDEMODE 1 33 I W On fr X |V 12
E Q ADVICE Y LC20571E QCDEMODE 2 0 0 0 eespace’ excessive 12
LC20571E ACDEMODE 3 11 extents’ orin need Of reorg 12
: Alter tablespace to reduce ELEE dLDEMILE || . 2
E Prigty used to 80%. LC20571A QACOEMODE O -1 100 1 1 L7 L7 12
LC205715 QCOEMODE O 0 100 1 1 L 3] 12
i Tablespace OCDEMODE . BASEBALL has
! Prigty used = 100% ( = criteria 80% ),
; Alker tablespace bo Prighy 20490 Kb to
H achieve Prigty utilization of 80%., I
[ -
&8 suburban | |
: —

E=plorit... i Storage ...
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Quest Central Space Exceptions

& Storage Exceptions on 10.4.23.108-SUBSYS-DZS7

5- Space Uszage .'* Tablespace Reorg ] Index Space Usage 'é" Index Reorg l Ié,, Index Cardinality l
Dezcrption Criteria
plion report _ Severity | LEAFDIST | OFFPOS % | MLEVELS | Pseudo Delete % |
N @ severe A0 0 20 10
W wfaming B0 a0 10 _f Edi..

Severty | [% Creator | [XMame | Part| LEAFDIST | OFFPOS % | MLEVELS | PseudoDelete % | Card | Clustering | Clustered | MEAROFFPOS | FARDF
ﬂmﬁ“ mmmwwmwu

0  Propetties... FAR| 1] 1] 2 160 M il

0] Ltilities Collect Statistics. N'-,,.-E., 2 N'-,,.-:-., 12 ] 'y |:| |:|

acés el Reorg.. MY 2 MY, 18 N ¥ 0 0

QC48 KOONAT o0 0 N, 0 N N 0 0

QC48 ®DEPT1 00 MAA, 2 M, 14 M ¥ 0 0

QC48 XDEPT2 o0 MAA MY 14 N ¥ 0 0

QC48 XDEPT3 o0 MAA, 2 0

(C48 ¥DSPTXTT 0 0 NYA 2 Generate Reorg 0

QC48 KEMPPROJ.. 0 0 MY 2 MY . | f 0

QC48 REMPPROJ.. 0 0 MY 2 MYy y p 0

aces | EWPPROJ.. [0 |0 o "' Directly Trom Report| ° !
= e e — - o - - - = —
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Quest Central Space Reporting

View Growth for Tablespace on 10.4.23.108-5UBSYS-DZS7
QC4ssTIE |

Historical Growth | Forecast Growth

Description Historical critena

From: {y2n00z008 | Period [wonk -

Ta 910:2004  w|  Unt [RowsiEnties  w

You Can Expect More

Reporting

Historical Growth

Historical Tablespace Growth

v . Fartitian 2
3 |:| Partition 3
v . Fartitian 4

Rows/Entries

2004101 200402 200403 200404

Morth
Partition 4

200405 200406 200407 200405

M ]

Detailed space
Utilization and
“What-If" Analysis

FE] OCDEMO48.0C48571C l

|Ty|:e |F'age size |TS allocated |TS uzed |TS volume free |I>< allocated |I>< used |I>< violume free
|Segmented 4096 48Pqg 460Pg h5E6EPg 36Pg 36Pg 9000Pg
Tablespace Space Wilization in Percent B Takle #2
O Takile #1
[33.85 | O Table #3
_.v

Distribution of Space Oceupied by Tables in Tablespace QC485T1C

= Datasets] =1 T5 Volumes Tables l & Indexesl = I><\-"0|umes]

Status | M | Creatar | Name | Rows | Used Pg |Avg T Size
7 QC4s TCONA 5000 152 123
2 QC4s TDSPTHT 7000 153 o]

73 Oc4s TOPTWAL 1600 147 352

<

‘ ° LCancel ‘

- -
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Quest Central Utility Generation

&% Quest Central for DB2
File Edit

0O &

Wiew  Tools  Window  Help

Gz S d@ay 80|03

e B [ bt
@ Quest Central for DB2 -~ Bioa Siza Cu) Baditipns
t 104.23102 — Select all. » = . .
- g 10473103 QCOEHC Aot ss\Wizards to build all{®
E @ DSC7 (DSCP) [CDEMC Stop Available 5 0
) Aliases OCDEMC o fuvailable 5 Ut”me S 0
£ Authorization |Ds Y QCDEMC Available 5 0
9 E”:Ife”?“'s =) QCDEMC  CreateLike.., dvailable 5 Or 0
§9 Collections ) OCDEMC  Alter... Available P T 3
{3 Databases QCDEMC  Permissions... fuvailable 5 0
% Dataset Templates Drop : SHTETTED ¥
«3 Distinct Types QACDEML Extralclé BDL Available Segmented 4 0
fiF) Functions ACDEMC Migrate. . .t’-‘n.vailable Simple 0
B Indexes = QCDEMC . Available Simple |9
[=7 JCL Blusprints #E) GCDEMC ompare. .. evailable Segmen == Reorg Tablespaces on 10.4.23.103-DSC7 X
% Obiject Lists |'-|___'—'_] [ACDEMC  Storage .4 T able Meeded Simple T ablezpace Mame |Datahé§e Mame |F'artitions | | Table Statigtics B Index Statistics =
Packages 1= i BASEBALL COEMODE N/A
= =] UCDEML Ltilities Check Data... imple d Table Creator Table Name
&= Planz =
33 Frocedures tE] WEDEML _ Check Index. . oca BLLSTARS
Bl Repors tE) QCDEMC__Properties. . coject statistics. .. Q3 AWARDS
2 Sehemas OCOEMO45  QC455710 Copy... aca BATTING
Storage Groups ] OCDEMO45  QC4RSTIE Load,.. ncH FIELDING
S s O laca HOF
7l Synonyms |'1__,J LCDEMO45  QC45571F Merge Copy... O gc HOF1
Tables ] OCDEMO45  QC455710 Quiesce... ¢
M=) 5 = nrnEkdnas NrARG TR Rebuild Indexes...
| : =
@»- Explorin.. Recaver L ¥ General ll..l..-.] Share Level | = Datasets] Image Eopiesl E‘m Statistics] _
Reorg... r= ~Urload optionz Mizcellaneous options Criteria options
Unload. .. * &+ Complete Fieorg ¥ Dffset position fimit
" Unload and leave status [~ Eeep dictionary ) -
£ Urload and femave - Indirect reference limit:
™ Unload extemnal and remove status Dirop limit;
4 | »
‘gg Build Script...l e Cancel ‘
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Automated Utility Generation

& Quest Central for DB2

File Edit Wiew Tools ‘Window Help
= ac @y BED G
@ Quest Central for DBZ P I:I‘I:uiect Lizt Creator | Object Lizt Mame | D'escription . i | Created | Albered Al
@1 10423102 : % e THDALL Check all TS's in QCOEMODE  2005-051915.3..  2005-051915.3.. .
B b _ pliapeiia 0 03,2 F
%‘45253,':1;%5,3?] ;::t: .L.IkEm roperties of Object List on 10.4.23.103-Dsc7 (2 |[8)(X]
8 Aliases Edit
£} Authorization |Ds £ |':“:DEMD"5"LL
&P Bufferpnuls Properties... cription: |Eheck all TS's in QCOEMODE
@' Collections
=] Databases Storage ' -
% Datazet Templates =l Statements @ P'EWEWI
% Distinct Types =[] Tablespaces T
fir) Functions () QCDEMODE. BASEBALL i
£ Indexes (£ QCDEMODE DSHRFUNC
lei” JCL Blueprints {E1 QCDEMODE DSMRSTAT
x| Object Lists ) QCDEMODE. PLANRTAR
¢ Packages 1 QCDEMODE.OC3STIC
= Plans 1 (£ QCDEMODB.QC315710
e~ / 1 OCDEMODE. OC31571E
%] Reports [£] OCDEMODE.QC31571P |
52, Schemas (1 QCDEMODE.ACHSTIN
&P Storage . . ) ¥ OCDEMODE.OC31STIR bt
arenmy Object lists define
anles
E11:6esp¢ Objects to be checked
iz Triggers
& Yiews
—-{EH 10.4.23.108

- B DZ57 [DZ74) |
A fi, Explorin... |@ Create ... |@ Proper. _. ﬁ
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Batch Space Analysis

f
&% Quest Central for DB2

File Edit Wiew Tools ‘window Help
= CMie sd@ay BE0O B
r
@ Quest Central for B2 V. Object Lizt Creatar | Object Lizt Mame | D ezcnphion £ | Created | Altered Al
e 10423102 \E JW.-’-‘-.T"’“‘S"I t;il"‘“"“"” L Check all TS's in QCOEMODE  2005-05-1915.3.. 20080519153, I
= L. . - 1= (<] ooo B .
= 10.4.23.103 @ R RS- Test Object List 2005-051808.2.. 200502180282,
- @ DSCT [DSC7)
i Delete, ..
Y8 Aliases Edit
& autharization 1Dz
&h Bufferpools Properties, ..
@ Collections
E D atabazes Storage Batch Analysis
% Dataset Templates & Space Management Batzi Analysis on 10.4.23.103-DSC7
;‘;’, Distinct Types
fiFd Funchions Select Tablespace Reports
£ Indexes Select the tablezpace reports and commands pou want run and
Ef JCL Blueprints specify the exception criteria for them.
) Object Lists = S
& Package - o E| Reparts ﬁ Commands é$ Reorg mm Runstats | 137 Criteria
Set up batCh ‘JCL to v Tablespace Space Usage Report
Generate HTM L Space re ports Identify tablespaces having a low percentage of free space
[+ Tablespace Reorg Report
And Check thresholds for aviesp 9 tep
, |dentify tablespaces needing a rearg
Reorg S and RunStatS v Tablespace Statistics Report
Based Oﬁ: Of Oblect L|StS |dentify tablezspaces having unacceptably old catalog statistics

@ Wisws

- 10.4.23108

- B D257 (0274)

A @. 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

« 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
@ ompiie
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
p(|)an DSNDBO1 Execution Plan
r SKCT Tables
Package e R Executable

Package
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Optimization Tips — z/OS & LUW

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

e 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

You Can Expect More

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!!I
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Optimizer Class

« DB2 Optimizer Class

— Values are between 0 and 9, default is 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
o “dft_queryopt” database setting
« 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
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Quest’s SQL Tuning Solutions
SQL Optimizer

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

You Can Expect More

o Standalone Product today
— Merged into Quest Central in Q4, 2005
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Built in Database Explorer

uest SQL Optimizer for DBZ UDB - [Database Explorer] == =
Eile Edit Search Report S3L Database Tools Window Help _|5’|£|
|&2|lE2rreEadg 2=z0 e E||=le|lzllo 20 & $ B e i =
[ElEEEE R R e N e e
D atabase Objects Object Information
[+}' & Schemas =1 ROLLBACK TO SAVEPOINT =
[} ZJ Tables R N
[} [ZJ Summary Tables = SELECT *
* O Tablespaces 4 FROM EMPLOYEE
B3 Views 5 WHERE NULLIF (EMP_SALARY,
'|_—| ﬁ'_'aies B :HOOO16 :HOOO17 ) BETWEEH 42000
[+ ] Micknames
e 7 AHND 50000
:l_—' Emc'f_d“'es o ORDER BY EMP_ID,
[H & Funclions q EMP SALALRY
[=} B2 Triggers - .
@ TRI_DFT_DEL 10 b d
2 TRLDPT_DE) b Database explorer provides
.L@ TF“_DF'T_UF'D 12 EHP_NJLHE, .
B ok I em_anoress EQSY Catalog access to review
Eags ey F1418650 14 EMF_DEPT, -
b Plad83u0 15 ENP_SALARY Objects and SQL
[+ P1500310 15 FROM EMPLOYEE
% P1517920 17 WHERE EMP SALLRY
=&k P1534400 15 AND 70000
[+ dl P1557250 13
[+ PACKI o7 SELECT CASE WHEHM|[ :HOOOD1Z :HOOD13 IS HULL j THEW 1 ELSE 0O E
% Eigg 51 FROM [(VALUES 1] &S5 X
=
E 22
e g NULLID.SQLA1DOY %3 UBDATE EMPLOYEE
G SQ 24 SET EMF SALALRY = 50000
[ NULLID SGLA3DON WHERE EMF ID = :HOOOO% :HOOOOS
1 d HULLID SGLAADOT 25 - : : _lLl
[+ MULLID.SOLASDOT - | ,
4| I » Y D efimition A Privileges p Textf
|Schema :IDBZ"—\DMW ;” Lagin : db2adrmin | Database Aliaz : DEMOT
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SQL Scanner -

f,“,‘ Quest SQL Optimizer for DBZ UDB -8 =]
File Edit Search Report Job S0L  Wiew Database Tools ‘Window Help

BllellmrrEad iz e e E &= ezl a0 &) ¢ =e @

e (el P B e G, A % % W[ [ B [ - [=E o @ | e
1ol x|
File / Datahase Object | Status | validSOL | Problematic 5... | ComplexSAL | Simple 3AL | File Si: « |

8 CDE2ADMIM->Procedures-»MY_PROC () 2 50L Scanned 1 0 0 1 Eral

B CDE24DMIM->Procedures-» PROCEDURE_& () 4 50L Scanned 4 0 4 1386

8 DE2DMIN->Procedures-> PROCEDURE_B () 2 50L Scanned 2 il ] 2 941

8 DE2DMIN->Procedures-> PROCEDURE_C [IN Va&RCH... | 3 50L Scanned 3 il 2 1 1451

8 DE2ADMIN->Procedures-> PROCEDURE_D (1IN WARCH... | 1 50L Scanned 1 i 0 1 837
o Scanned SQL Yiewer [All SOL] =10 x|
IDBZ-’-\.DMIN->Views->EUSTDMEH_F‘HDMDTIDN j|
Scanned SOL SQL Information
1 select * =llr S S— ﬂ
2 from customers CUITOMER E‘F Bl @1'5019'12
3 where EXISTS (SELECT 'ZX' o E| J
4 FROM invoice customer INV T x
c i id = t prc -

Em prec

(el
e prc E

Analyzes application code A Y | .
ER.cus “access Plan Tree pfccess Plan Graph [=I=]
I i1fi 1 Information
and identifies problematic SQL R — :|
4 Table operations found in access plan exceeding the
T3 . = MER.c upper limit of the Complex SCL Table Range.
- - [DE2ADMIN.CUSTOMERS DE24DMIN.CUSTOMERS,
1‘4| I _’IJ DE%DMIN.PHDMDTIDNS,DEZ&DMlN.CUSTDMEHS]LI
ZSELT /
|5chema :IDBZ'*\DMW j| Login : db2adrmin | Diatabaze Aliaz : DEMO1
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Automated SQL Rewrite

[ [ox]

iy
A
E
S
i
AL
=
.
A
n
K
ﬁg
|-l
1l

= (B i =@ @ e || EOE || &R

= 2 B R EE e S K BB EEB|| N
SELECT E.LASTHNALME,

E.FIRSTHNHE,

D1.DEFPTHAME,

A .EMENDATE
FROM Jjwankows.EMPLOYEE E,

jwankows . DEPARTHENT D

BREMLELERY Optimization Details
WHERE E.WOREDEPR
AND E.EMNFNC =

Total optimizaticn time is 00:00:4E5_&57. ﬁﬂ
AND EXTISTS (SE Average optimization time is 00:00:00.47&8 per S50QL investigated. =l —
< FROJECT

Hl ?6 Semantically ecuivalent EQL statement (s) investigated.
2 Alternatiwve access planis) produced.
87 S0QL statement (=) eliminated duas Lo identical access plan.

Automated rewrite determines
every possible derivation
of SQL statement =

Optimization started at 51372005

Note:
To accurately identify the best performing S0L, use the Batch Pun function.

Quota Reached (increase if fou want to generate more alternatives):
Maximum Syntax Transformation Bules 80 reached.

>
<
% S0L Editor [IDUGET.50L] 4 50ur

v Show detailz on nest optimization

CostOrder | DB2UDBC.. | E ~
SOL Editor  150.272247..
Source 160272247

Al 1RM 229NRD

Complete - 100% In=ert kodified 20:1 B33 bytes
Schema : | DEZADMIN LJ Login : db2admin D atabaze Alias : SAMPLE
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Benchmark SQL Rewrites

A Quest SQL Optimizer for DB2 UDB - [SQL Optimizer] X
EA File Edit Search Report SQL  Mavigate View Database Tools  wWindow  Help - 8 x

DEEHS| &$ BEig 1|« - o 3= @ & e abe || b BRI Y Y| A || & | 2

= R EE & Mha % B2 cwzZE EEE MEM

1  SELECT E.LASTNAME, ~ G = [

2 E.FIRSTNHME, . —
3 TN Benchmarks SQL rewrites | *
4 : . .
15 FROM iwankows.EMFLOYEE E, and |dent|f|es L

[ Jwankows . DEPARTHENT D1, . -
e optimal SQL syntax | |
< ¥ i

%S0OL Editor [IDUGE1.50L] ASource AAIRT AAES AAIES AAIE LAIE LAIS AT LARS AAIT
Cost Order | DBZ2LUDE C... | Elapzed Tim... | Times of Im... | Records: Re... apzed Tim... | Times of Im... | Records Re... | Rermark. |

SOL Editor 150272247

Source 160272247 00000061 il 2nd Run time
Al 180.223062... 00000010, .10 75
A2 180266164, 0Q:00:00ED.. 1.02 75
A3 180472030, 00000060, 1.02 7h
Aled 180491363, 0000007, 75
Al 180507537, 0Q:0000ED.. 1.02 75
AlE 151.3315858... 00000060, 1.02 75
A7 151.347640... 00000060, 1.02 75
Al 152353546, 00000090, 75
Alta 153.003509... 00000090, 75
Ihzert h odified 22:1 289 bytes
Schema | DEZADMIM j Login : db2admin Databaze Alias : SAMPLE
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Index Advisor - | |
1',,“;‘ Quest 5QL Optimizer for DBEZ UDE - [Index Expert] Identlfles new Index scenarios to
_lu File Edit Seach Feport S0L Mavigate “iew Database Toolz  window Inﬂuence SQL performance

D@E.w.m& [Ereee e 1o s Using simulated indexe
SIEEEE RO TR Sing simu S

| Schema | T able | Columnhz T Thdex [ SEEchmy |
Eh[) "DE24A... | "EMP_ACTY "PROJMNO" DESC " D0501 181 05555000 Mt Cl
Eﬁ[} "DE24... | “"PROJECT" "PROJMNO", "PRSTAFF" "QID=93004655" Mt -
Eh[) "DBE2A.. | "EMP_ACT® "EMEMDATE", "EMPHO" "QIDE1EF 422257 Mt
Eﬁ[} "DE24... | “"EMPLOYEE" "FIRSTHME", "LASTHAME", "EMPHO", "WORKDEPT" | “QID=12006366E" M,
Eﬁ[} "DE24...  "DEPARTMEMT" "DEPTHO", "DEFTHAME" "QID153243280" Mt
J | N
450U Editor plndex List A Tirme 4 Surnmary
1 CREATE IWDEX IDX050118105555000 OH B\ sl E |}'1_-_ |
2 "CFERHAND" . "EMP ACT"
3 {"PROJHD" DESC) [ Ela| RETLIRN 1) |
4 ALL0OW BEVERSE SCAHS
B Elaj NLION (2 045 |_
§  —- Index Name IDX050118105555000 is replac || [~
7 CREATE IHDEX "QIDX93004655" OH
a2 "CFERHAHD" . "PROJECT" = Ea| ML JCIR I:S:I 035 |
q ["PROJHO" ASC, "PRSTAFF" ASC) et F Foe,
10 ALL0OW BEVERSE SCAHS
11 ;
12 —— Index Name IDXOS0115105555000 is replac
T B _»I_I Kl
;,Usedlnde:-:}-,DBEUDEf

| Hum | Inset | Caps | Sool | Modiied | 1501|425 bytes)
Schema :IEFEHN-"-"-ND j| Lagin : db2admin | Database Alias : SAMPLE |
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Virtual Index Impact Analysis

f,“,‘ Quest SOL Optimizer for DB2 UDB - [Index Impact Analpzer]

You Can Expect More

Evaluates the impact of new indexes
on other SQL without impacting

lu File Edit Search FReport Analysis Yiew Database Tools  Window
D@llwn@.f H ST The database
|| = B2 B e e e | BB B G
bl ﬂﬁcenanns -"3'-”*3'5_' Froperties !F'n:.gnasmé Create Indexes
------ # DB2UDE
-5 SAL Analyzed )
_____ I SOLNCFER Total Cosgt SOL with Cost Change [ndex L
----- Eo0 S0LNderno! 5 @0 1720.083 09 50 O
----- Eol S0LN\demo® 8 g
..... Bl SOL\demc" 1,600 9.68 %
----- Eol S0LN\demo® 1,000
----- Eol S0LN\demo® 500
----- £ 50Ldernot [ =
----- il S0LAdemo® Qriginal Plan DEZUDE 6774 % 74109 %
..... SOLAdema®
_____ % Sthdzzz* 1,720,083 Original Plan B :Degraded Hl 7 Improved
_____ B 50L\demo! G73.14 DE2UDE 1 21 Unchanged B suUsed |
----- £ 5015 demo® . o
----- Eol S0LN\demo® I ——
----- B SL\demo® Chart Y
----- Fl S0L4dema® | 5oL | original .. | Scenari. | Cost D | Plan Ch | Origingl Clas.. | Sc <]
""" Eol S'JL“dEle_ 5(L5demoNULLID-> Packages-> SOLUFEO3SOLI 429333, 4298313 O Mo Problematic | Pr
""" £l 50L\demo SOLdemoWNULLID->Packages>SALUFEOSVSALE 429833, 423833, O No Problematic | Pr
""" i SQL\dema'NULLID>Packages>SOLUHEDDWSOLT  429833.. 4236%3.. 0 Mo Froblematic | P
----- E S0L4dema® = — See— s L - FIeREmat ;Ij
----- g Salvdemot (1 | :
..... h
..... % ggt:j:zs" 1‘ SETEMT F T.0=STHIMFE I f
----- ol SOLNdemot [+ -
LI _I _’l—l SOL Text I SOL Infnrmatlnnl
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Index Usage _AnaIySIS Identifies unused indexes,
f“,‘ Quest SAL Optimizer for DBZ2 UDB - [Index Uzage Analpzer]

nr.i File Edt Search Report Analpsiz Yiew Databaze Tool: Window Help mOSt frequently accessed

B S e e S e tables and indexes
& | E IIIIIIEIII.@n.ﬁl
=- @WDEX USAGE ANALYZER
%ﬂNﬂLYZEm
I ﬂ Table: Analyzed
-5 SOL Analyzed

é...% ALY ZERD

Tatal Indexes =17

i Tables Analyzed

------ HH SSIBM. SYSCOLUMMS

------ T SvSIBM . SYSTABLES

------ T SvSIBM . SYSTABLESPACES

------ HH SvSIBM. SYSHMLRELATIONSHIPS

-5 SOL Analyzed (W 5Used B 14 Unused]
----- B SOLMdemosHULLID-»Packages-» SALUAE DG

----- I S0L\demotNULLID> Packages»SOLUFEDR |~ p T
----- B 50L4demotMULLID->Packages->SOLUFE 034 Propeties | index Summary

""" @ 5uLI'-.IjEI'I'II:I"'.NI_lLLlD'}PEICkEIQES'}SDLUHEDDI\ Uriized I T able I lhdesx I Ihdex K_E_Irl I Es
""" £ SULNdemoANULLID->Packages->SULUIEDON SYSIBM."SYSTABLES"  IBMOO +CREATOR+NA. .
----- £l SOLNdemo\MULLID-»Packages-> SOLLJEODN | IBM2T +TESPACE
----- B SOLMdemosMULLID-»Packages-» SALUJEDDNE
----- Eol 500 demohHULLID-»Packages->SOLUJEOON: : B2 +INDE<_TESF...
IEM23 +LONG_TESPA,
----- B SOLMdemosMULLID-»Packages-» SALUJEDDNE . IBM78 +F|EIWT_'T’F'ESE
----- BT 50L\dema'NUILLID >Packages»>SYSSTATAS || e TR |
----- E SOLNdematNULLID-» Packages->SYSSTATAS
----- B SOL4demoMULLID > Packages>SvS5TaTs | STSIBM."SYSTABLESPA..  IBM43 +TBSPACE
----- B SOLNdematNULLID -3 Packages-» 5SS TATS || * B0 +DEFINER
----- B SOLNdematMULLID->Packages->SvSSTATYS || ™ [BMED +HNGMNAME
----- B SOLMestsSYSFUM-sFumctions-> DID2RATHLS (| * IBMEE +TBSPACEID
4 | | _;I - 1R kA 711 +RBIIFFFRFOMIIN LI
| | [+ i | Inzert | [Eaps | =i | |
Schema :ICFEHN.&.ND j| Login : dbZadrmit | Database Alias : SakPLE —
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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

SOL Tuning on IWANKDWSKI-DEZ2-BASEEALL

kR =7
= Access Plan | g =H Flan Dependencies I Execution Resultz I Y Advice I
Analyze and tune SQL
) y ) Q i Rats]| ;I O bject name IT_I.Jpe |Fh:-ws |F"ageg
using multiple scenarios [pezeominmasTeR DEZADMIN MASTER Table 15350 260
CEZADMIMN. MASTER DE2ADMIN.BATTIMG Table 79881 1951
zcan (794 .87
20— %] Datais zored (7794 87)
19 L— lE Table access ull DE2ADMI|
18 '?_:'E‘l Mezsted loop join (18297 58]
17 £33 Fetch table data DEZADMIN MASTER 4 | | _"I
16 l—{,f's: Index scan DE2ADMIN . MASTER
15 +E Sorted table data scan [7734.87) Index name . af Le
Create Wirtual Index. ..
142— £ | Data iz sorted (7794 571 DB SADKI DATTING L — — 3 3
" = - Fecommend Yirtual Indexes. ..
13 +EE Table ag Virtual ind TTING 5 3
12— '?_,"E‘, Mested loop join [182397 .5 Ir ua In ex Create, ..
11 £33 Fetch table data DH 13 ~£37 -
10 L o2 1nen seanod FOF “What-i1f” testing
g +EE Sorted table data =q ( H H )
Bl-:L'_ %l‘ Diata iz =orked Dlstrlbuted Only _.'I
7 L— lE Table acoess Ml DB 250 I
B E— T8 Mested loop join (18297 58] Colurmn name |Data type ILlser ype |.ﬂ-.vg col ler =
5 £33 Fetch table data DE2ADMIN. MASTER RECHLIk INTEGER [4] Mo 4 |-
4 L— 1= Index zcan DB2ADMIN MASTER LAHMAMID WaRCHAR [12] Ma 13
3 +[E Sorted table data scan [F794.87) DATE v SHALLIMT [2] Mo o
2E— %.l. Drata is sorted [7734.57) | | TEAM_ID WaARCHAR [3] Ma 7
< | N GAME_OTY StALLINT [2) Mo < -
Al rows in the table will be examined to zatizfy the guery L I I »

— [)':_71' Original SCL

[Class: 5 |Qualifier: dbzadmin  |Connection: IWwaNEOWSKI-DEZ-BASEBALL (BASEBALL) | >
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Scenario Compare

Compare scenarios to see

Original SEL

# ,5QL Tuning on CHI106245-DB2-BASEBALL impact of SQL changes
| S e
@ Summary 5,;"_) SQLI ‘Eg: Access F'Iansl T:gEl Flan Statisticsl Execution Hesultsl
Scenario namme Qualifier |Ela$$ | Connection |Tutal cost &) A0 cost CPU cost Elapsed ti
Scenario §2 ] CHNOEZ45-DE2-BASERALL (BASEBALL] 2572046 2890.00 222954E672.00  0:0:0.190
Scenario #3 = CHNOEZ45-DE2-BASERALL (BASEBALL] 2574083 2890.00 27982374400 0:0:0.151 2
| aacey
[ Total cost (Timerons) | [0 cost (Data Page 10 |
Sceratio #2 _ - ' """ .. - Scenatio #2 = ' """""""" - En
Scenario #3 .- 7053 ------------ ------------ Scenario #3 — - --------------- --------------- .

- 147 73936 [ | Original SGIL

T T T
i 50,000 100,000 150,000

[CPU cost (nstructions) |

Scenario #2 o ' """"" """""""" = Scenatio #2
Scenario #3 Co|2reEE3 4400 oo ’E """""""" EL o Scenario #3
Original SGL I 1 @3‘@; Original SEL
EII 1 ,EIEID,IZIIEIEI,EIEIEI 2,DDIZI,EIIEID,EIEIEI 3,IZIIZIIZI,DIIZIIZI,EIDE IZII SDIIZI 1 ,IZIIIZIEI 1 ,SIIZIIZI 2,IZIIIZIIZI E,SIEIIZI

pH DriginaISQLI b= Scenario ﬂ2‘ b5 Scenario #3 b Comnpare Al
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Quest Central for DB2 SQL Analysis
DB2 L,UW

! &' Analyze SOL Collected from JWANKOWSKI-DEZ2-BASEBALL - | I:Ilﬂ
' i I [ Select a collection to analyze
—Collection Criteria
Lreatar: I j Mame: I atgs:l.&ll "I [ StgrtDate:I B/30/2003 vI Befrezh |
M ame IStatus |.J|:|I:| IDA’I/Start tirme vl E nd tirme IE:-:t. Analyziz |Durati|:|r
[] db2admir. Collection 2 Camplete 8 2003-05-02 04:55:25. 708734 2003-05-02 05:07:11 453608 | Camplete 015
|:| dbZadmin. L' ermo Bun Complete 1 2003-03-26 16:583:58 083157 2003-03-26 17:13:43.056003  Complete 015
Summary of SQL activity For the collection
selected.
| i
y -

£ir! Statement Statistics | Workload Statistics | = Row Statisticsl S Lock Statisticsl £l SnrtStatisticsI Statusl

| Statemert Statiztics for db2admin Demo Run | Fercent of Total

Statements o184

|I Deletes Oinserts [ Updstes 0 Selects I

— 4|E':'”E':ti':'ns —
- |Repu:usitu:ury: I AnNKOWSKI-DEZ-SQLREPSN (SOLREPSD) |2 Collections retrieved ﬁ,-;-
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Workload Breakdown

%' Analyze SQL Collected from JWANKOWSKI-DBZ-BASEBALL

You Can Expect More

Workload breakdown allows you to pinpoint performance
spikes and focus in on activity during that time period

_ o] x|
Wiorkload Breakdown |?E.;[?._ Top Statementsl ]E@ Top .-'lppli-:atiu:unsl ?h Top Llsersl ?l% Top Tran u:tiu:unsl = Top Ennnectinnsl ‘?‘.E—'ﬁ, Deadlu:u:ksl A I *I
Application: I" LI |l=zer: I" LI Befpezh | @

(@ system cP) W [Eusercpu ¥ [ sort Timg/V [0 Lock wiait Time W | interval 6 seconds

R I I I I SIS TR e
B 3,000 - be i
o i
@ 2000 Pk ---- - - A - - - - - - - - TR EEEEEEE  EEEEEEEEEEY WEEPEE” EEEPEEE
£ i
E 1,000 - - R ------- ., - - - - - - - - - J -------

0 e ]
S5:04:00 Phd 50430 P S:05:00 P 50530 P 5:06:00 P S:06:30 P

Collection start: 3/26/03 4:58:58 P Selection: 3/26/032 5:05:04 P - 3/26/03 5:05:10 P Collection end: 3/26/03 51352 P

Rl [ |
0 Statements | W Statistics |
SCIL Statement I Elapzed time vl Total CRU I Suztem CPLU Il=er CFU I Snrﬂ
SELECT DE2ADMIMN . MASTER . LAST_MAME_Tx . DE24DMIM 00:00:02. 204070 00:00:02.07 2531 00:00:00. 400576  00:00:01.672405 OO
SELECT DE2ADMIN . MASTER . LAST_MAME_Tx . DE2ADMIN 00:00:02 186765 00:00:02.062366 | 00:00:00. 430651 00:00:01.582275 00
CCICTT A TADZCT I A MADICTT CrrUCkdA A D . A0 N0 a2a70E . 0 0 aenrn g O an.ni adnni A 0000 a1 nni = . hal
4 i '

k

DEZADMIN.EBATTING. TELM ID
FEROM DEZADMIN.MAZTER
WHEERE DEZADMIN.MASTER.LAHMANID =

AND DEZADMIN.BATTING.AT EAT QTY =

SELECT DEZADMIN.HMASTER.LAST MNAME TX , DEZADMIN.MASTER.FIRST MNAME TX ,

;, DEZADMIN.BATTING.DATE ¥¥YY
, DEZADMIMN.EATTING

DEZADMIN. BATTING. LAHMANTID

575

i’ SOL Detail .

T Tyme SOL...

=

Collections  db2adrmin.Dema Fun I

- |J|:|I:| ID: 1 |End kime: 2003-03-26 17:13:49,056003 |Repasitory: IdtaNKOW SKEI-DEZ-S0LREP30 (SOLREPI0) |31 Statements retrieved

/I




QUEST

You Can Expect More
SOFTWARE

Detailed SQL Analysis

— | %" Analyze SQL Collected from JWANKOWSKI-DEZ-BASEBALL

_ o) x|
wiotkload Breakdown TE Top Statements |T@ Tap .ﬁ.ppllcitlunsl i} T|:||:| Llsersl T,% TinfansactlnnsI i Top Ennnectlnnsl =) Dean:lln:u:ksl T_I_I

By Tatal CPLI | By Sort Time |>})\ @

Elapzed Time | By Row Access | Bun|Frequency

LAST_MAME_Tx .

DEZADMIN

SOL Statement N\ \ | TotalcPD w| Spstem CPU | Uger CPU Iil Statement Lriteria—]
SELECT DB24DMIN . MASTER . LAST_MAMS T« DEZADMIN | 000002213182 00:0:00.440833  A0:00:01.772549 & Top:10 =
SELECT DE25DMIN . MASTER . LAST_MAME_R< , DEZADMIN 00:00:02(183139 | 00/00:00.450548 /| 00:00:01.732491 P P—
SELECT DE2ADMIN . MASTER . LAST_NAME_TR\DBEZADMIN 00.00.02[173125  0A0000330567 | 00:00:01.782563

SELECT DE2SDMIN . MASTER . LAST_NAME_TX 00.00:02{153095 | 0:00:00.390862  00:00:01.762534 a1 Types x|
SELECT DB25DMIN . MASTER . LAST_NAME_Tx 0:00:02133067  /00:00:00.490576  O0:00:01.732491 Befresh
SELECT DE24DMIN . MASTER . LAST_NAME_Tx O0p:00:02j082996 /| 00:00:00/350504  00:00:01.732432

SELECT DB25DMIN . MASTER . LAST_NAME_T O0\00:02(082996 /| 00:00A0.400576  00:00:01.682420 P Tune 5L
SELECT DE24DMIN . MASTER . LAST_NAME_TX 000002072981/ | 00P0:00.400576 | 00:00:01.672405 =

SELECT DE2ADMIN . MASTER . 0207238 :00:00.340483

00:00:01. 732491 lI

TN IO

L

LMD DEZADMIN.BATTIMNG. AT

SELECT DEBEZADMIN.MASTER.LAST
DEZ ADMIN. BATTING. TEAM I
FROM DEZADMIN.MASTER |

SELECT DEZADMIN.MASTER.LAST NAME TX
DEZADMIN.EBATTING. TEAM ID
FEROM DEZADMIN.MASTER
WHERE DEZADMIN.MASTER.LAHMANID

. DEZADINM. AE
. DBEADHIH BATTING.
DEZADMIN.EBATTING

DEZADMIN.BAT

Drilldowns allow you to examine historical data

From different points of view

PREPARE. OPEN, CLOSE

DEZADMIN.EBATTING

Elapzed time

.FIRST I\j SCL Statement Detal Iﬂ
Uzer ID Jud A EDWS K
Auth 1D DBEZADMIM
-LAHMANID Annlicatinon | QuestCentral exe
SALLFOO0
4
SHLCUR4
~ || [[Apphcation TD LOCAL.DBZ2 030326225904
_r|_| Agent ID 23
00:00:05. 725966

Collections

db2adriin.C ema Run

—
- |_'I|:|I:| Ik: 1 |Eru:| tirme: 2003-03-26 17:13:49.056003 |Rep-:usit-:ur';.f: T aMEOWSEI-DEZ-SOLREPS0 (SOLREP3O) |1IZI Statements retrieved

/M
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Extended Object Analysis

&' Analyze SQL Collected from JWANKOWSKI-DB2-BASEBALL =10 x|

?E,;{?,_ Top Statementsl T(E Top .ﬁ.pplicatinnsl ?h Top Llsersl ﬁ% Top Transactinnsl e Top Eu:unneu:ti-:unsl ‘?‘.E', Deadlocks ® Extended Analysis | Ll_’l
Objects | Accezs Plan @

Creator vl M arne I Type | SOL achivity | Selact activity I Inzert activity | Update)acfﬁ-'it_l.l I Dele « | [ Object Criteria
DEZADIN ExFLAIM_OBJECT Table 35 35 1] 0 Schema:

DE2ADMIM ExPLAIMN_INSTAMCE Takble 35 0 0 Ix j
DEZADMIMN ExFLAIM_aRGUMEMT Table 35 35 1] 0 Refresh |
DE2A0MIM BATTIMG Takble 323 323 0 =

DEZADMIMN ADVISE_IMDEX, Table 35 / 0 AIj
e »

£ Statemenﬁl ES Columns ) Indexes |

Creatar | Mame | Unigue ule | 1nuse” ” || Column LIn use I Seqgno Al Order I Bazic pred.
DE2ADMIM o 1 Aszc
DB2ADMIN Extended analysis provides optional
historical analysis of objects accessed by collected SQL

ll_l UL | | M o LI
D I SCIL Statement I E xecutions I Total Elapzed time I Total CPU user SOl Deta

A Tyme SHL..

B caveAlsaL.
<] | 1

o -0/IECHONE  dbZadmin, Demo Fun

-|J|:|I:u IC: 1 |End bime: 2003-03-26 17:13:49.056003 Fepository: 1w AMECWSKI-DEZ-30LREP30 (SQLREPSO) |2III Objects | 2 Indexes [ O Statements ,;,:i
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Deadlock Analysis

nDEeda

@ B+ @ L

You Can Expect More

@ &

Y BEO B

Fejected Application D
*LOCAL.DBZ 030211153432

f workload Ereakd-:wn] fEX Top Statements] fich Top Applications | i® Top U$ersl 5 Tap Transactions | = Tap Cannectians 2% Deadlacks ]?’ Extended Analysis]

Aot 101 C rh

I=! Deadlock Report

LR

‘ ¥ *LOCAL.DB2.030211153432 |

0
é DB2ADMIN MASTERZ

-

=% Requested Lock
&) Held Lock
> Rejected Application |0

Deadlock Criteria-
Application:

Uzer:

[ *LOCAL.DB2.030211153439 I// :]

@ Refresh

&% Deadlock

Rejected Application 1D

W Detai ]{,,Ffj Statemnents | Agent 1D

“LOCAL.DB2030211153432

3

L H Repor... |

Start time 2003-02-11 09:36:25.163003

Connections 4

Application [D - — - espace name | Lock ma
LOCAL DB2030211153430]) 8 Reiected Application Deadlock Detail RSPACET Intzntion
e R Application ID L OCALDB203 . U I .

{Agent ID 63 Deadlock Analysis

Lock wait start time 2003-02-171 09:3 . .

Application ID (Holding lock) "LOCAL DB203 Identifies any deadlocks which occurred

Lock object type Tablespace . .

Tahisspace name USERSPACET Du r|ng Collec'non

Tranzaction ID 13 CPU user (00 00: 00,071 00

Status Follback due to deadlock CPU system (0 00: 00, 040058 ~

[ save ‘ Sh Pt ‘ ° Cancel ‘

<

Collections solson.load2|

I
- Job ID: 4 End time: 2003-02-11 09:39:12,011551 Repository: SOLSONXP-DEZ-YERSIONS (WERSIONS)
H F2L Funlarin I 8 Anali

1 Deadlocks [ 2 Statements retrigved
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» Build a strategy for how you will monitor/tune your DB2 environment

— Try to identify most critical applications and begin focusing on
those

— Set realistic performance expectations
— Tune, monitor, tune, monitor...
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THANK YOU
FOR LISTENING!

For More Information on Quest’s
DB2 Solutions and to download free
trials:

WWW.Quest.Com/DB2




