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1. Tuning 2t& ( 2H IeH)

Application
— SQL
— Host Language Code =
Database
— Index =
— Database 2 Index #4
— Database &3l ( normalization / denormalization )

DB2 Subsystem
— ZPARM, Pool, Locking, IRLM, DDF, S

28 A
— Network
— TP Monitor ( CICS, IMS/TM)

— Operating System
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2. |2 Tuning Rule =

e 20 % 2| Tuning =822
80 % 2| Tuning 212 ¢33
— 20% 2| DB2 application 22 QIdH
80% 2 Mo &MsCH= 2| 0]

o ot HOl otLE2 Tuning ==&
HE action 0] E30| & =Xl 20l
s

-/

« Tuning Al ZI& &} (Optimize) CH4t
— CPU, I/O 2 Concurrency
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. Application Code 2} SQL

- (HEZ=2| RDB Expert ==
Performance XM 2 CH
£ Z0] RDB AF=Z Application
=9| Coding =&0| ALt &
2 & SQL coding 0ff J|12l&t
O S2&

— =AMl 32l =70% ~80 %
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3. Application Tuning : SQL

Coding 2 2t Gt : Complex SQL 0| €& ¢ 3% |
UM O Z= SQL 2 = AIIIESF, Program 2 0I=0 2d
| @5t data 2| = A row H+-E ZEMOIES

I Rt column S8 BM ot S

5 & F Join ZH2 A0 &5

Stage 1 1t Indexable ZHE K& AIE

— Host variable data type 1t column data type Ol match &SI &5
= & table Ol CH 8t tablespace scan O] 20X &5
&= sort JF ZHMOIAl =

— Order by 2t Group by = Index X &

— Distinct AIE F°

— UNION ALL 1} UNION /13

H e
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3. Application Tuning : Stage 1 and Stage 2

SQL Request Result

Y A

RELATIONAL DATA SERVICES

DATA MANAGER

BUFFER MANAGER

\IIO/

STAGE 2
— Data 244 = RDS ( Real Data System ) Jt
XH BAH ( non—-sargable )

— Data Manager 2Ct 1012 HI28 X2

STAGE 1
— Data Manager Jt Data 244 A| &4 &BH
( sargable )
— STAGE 2 2C} performance Jt %8
— Data Manager 2t STAGE 2 0l DATA 2|

= 20 2 = US.
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4. Application Tuning : Optimization

sqQL DB2 Subsystem
Statement(s) Plan
\ DB2 Tables
Optimizer .~
Other System > I . PLAN_TABLE
Information / o . DSN_FUNGTION TABLE
Formulas
DB2 | NV -
Catalog | B} Optimized
- ' Access
= _ '__.*" DBAS Path(S)
Optimization P (DSNDBM1)
Hint
o _
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4. Application Tuning : EXPLAIN &4

«  Hint Jl A2 ?
* Index Jt AIE ?

Catalog Stats

SOL

SOL Text

Analysis

PLAN_TAELE

SQL Text
Table It Index &

~  Single /Multiple ? -obot
- Matching Column 217} ? - Stats
. Index Only 2 AL 1 « Cardinality
= - JIEt 8%
 Tablespace scan ? —  Trigger ?
- Join gtie= ? - RI?
— Nested Loop ? — Constraint ?
— Merge Scan ?
— Hybrid join ?

8 © 2010 IBM Corporation

Analysis &
sl Recommendations

Prefetch ?

— Sequential

— List
Parallelism AtZ ?

- 1/0O, CPU, Sysplex

— Degree
Sort =8 ?

— Join, Unique,
by, Order by

Locking

Group



5. Application Tuning : Locking

« Update € 28t =AM Z coding 6t{ Deadlock &= (&t
(Program 2 81 210l)
« J}sotH data HE 2 SQL 2 UOW 2 OFXI2H0l coding
— ol uow LHOIl A update JF LIS0f| 2N &5 lock
Xl= J12+0] ZOoF &
« Lock Avoidance € # &
— ISOLATION(CS)/CURRENTDATA(NO)
— READ ONLY CURSOR ¢l 320t 8 & Ji=s
- LOCKTABLE 722 2D &2e
» Locking 2 Lldtei™ ISOLATION(UR) XI& 22
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6. Application Tuning : Commit

« Application I COMMIT

=2 MA
= a2

« COMMIT &| coding &&=t

=S A2
= T49

— TIMEOUT OIL} DEADLOCK = &

ol coding GtAIZ |

e otAlZ !
g okl == |
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/. Application Tuning : Program

- HIE=2 &2l Program Logic il =& 2l SQL 2 coding otH ?
— SQL tuning 01 & &% looping 0l 1,000,000 & StAHSHCHH ?
- J}I=dlH SQL 2 coding ol Z
— 0fI: Program coding @ & join ol= 3% 777
« &AMl coding : Ck==2| IF...ELSE == CASE statement 0|0l SQL
0l coding &= 8%
- Mg data Jl 1 HCl B singleton SELECT € AIEotES
 RUNSTATS =82 29X L& =
— EXPLAIN(YES) XIZ 22 (RE)BIND GtAID|E
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8. Application Tuning : Online Zf Batch

* Online transaction &Hl Al 248 (& data A+ X &S| HlSt
— Online Y20} CH&F2l page LI screen 2 24 ofX| X &=

« Online Sort LI Join & &M 2 Hist ot&=

- “OPTIMIZE FOR 1 ROW" & & &0l List Prefetch & H Al

— PIIEZ EI‘ j"‘301I DB2 J} Matching Index 0ff CHst RID list €
=& sort =& = RID List 0|206lH Data € access

— Lt~ page 24 Al0ll= 0i? =852 28 &
- ROWID € 0|=2¢! direct access 11dd
A
1T

— S&strow Jt Ol H 24 3 = UAS
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Database Object Tuning

9~ 15

13

SIBGREUE

DATABASE / Index % 8
Segmented ]
Tablespace Index - .
Table / .  —
ndex
LOB
Table I —
wW/ILOB Table Tﬂblﬂspﬂﬂe
Auxiliary
Index
Simple / {_II__::]IBJ
Tablespace Table | .
Table | .
ndex
Table Non-Partitioning
Table |
T— Index
Partitioned T
Tablespace Partitioning Separate LOB
Index Tablespace
per Partition
| 4—‘@7 (for each
w/LOB| i ] X LOB column)
e Auxiliary
_— (LOB)
Table
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9. Database Organization

o BIE Al Rustats &= 8l
— Database 2| Volume &0l &6t &l data structure =t
« Data set 2| Extent &2l
« Statistics && L REORG A& 23
— NEARINDREF 2t FARINDREF & &
— LEAFDIST, PERCDROP
— Clustering Index € A2
- NEAROFFPOSF 2t FAROFFPOSF
. CLUSTERRATIOF
« Access pattern &4 = Reorganiz

— Random CHH| Sequential
— X=3 ( Automation ) D¢
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10. Database Design : J|& 0|2

15

Jl=&t Normalization ( 8138t ) S XIE=E
— Data Model 2 Physical Design 2 =% ol &S
Tablespace OICH Table st Jf X &

Simple Tablespace £ Lt= Segmented L} Partitioned 2

— IjF':lkl HEE2| table € ER= ot= St
™ DSSIZE< 4GB 2 A& ol&5

otL| et
BASE TABLE = VIEW 2 &2 GlAl &= v
T £2 Default 2 NI EGHK| L2 Efq{ Dl
- YurEoR S NHO| Ol 4 AUS ﬁ
Free Space 2 ¢= 0|2l 28 ot&S

— Data 2 &KXl =) € 11d
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11. Database Design : Index =

 Index & XA Al &2 Performance €

A Ol =2
T MO

« Unique 2 Primary Key Constraint CH &}
« 0|= Foreign Key 11
« Heavy Transaction Query 2 SQL &=&
« IXO 0l tiet Column 2| Overload
- Sorting 0| 26X XE= Index A&
— ORDER BY, GROUP BY
* Insert/Update/Delete 11¢4
« Seguence column =0| multi-column index CH&t
« Index Oll= Variable Column 2 XI& otXl &5
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12. Database Design : Data Type =

« Null A|l82 2e 3220 &6t
- DB2 Data Type 2 & &0l AI&EoI=S
— Y 2 32 CHAR LI numeric CH&lI DATE Type 2 A&
— Numeric Data = numeric data type 2 X &
* INTEGER, SMALL INTEGER, DECIMAL =
— INTEGER & DECIMAL(x,0) ®2&
- Storage 24 S
— “DATE 2 TIME” 1 timestamp =&
- AHE2| 0|4 / Storage 2t Precision / A4 H|
« Compression 12t VARCHAR
— Compression 2 Overhead Jt & ( 2 byte prefix It &S )
— Compression 2 Program 2| 1DHAIE0| 13
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13. Database Design : Integrity E

* Program 2| Rl &H &l DB2 2 RI € XI&E StES
— Performance 2t AIE2| 0|4
— Planned 2t Adhoc database ==& 0fl CH&t Integrity &2l
« Look up table 0l tHet Rl = XA E0lAl &=
— CHECK Constraint 2 lookup table Hl 1!
« RIJt XI&E &I HHAZ B0 Trigger A&
— Trigger €0| Rl ELi= €20 €3
« _12{Lt Application Program HIA && of= X 2L e =& Y

« Foreign Key 0l= Index Xl &
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14. Database Design : BP

« Bufferpool Allocation

— BP0 € 25 829 Default 2 XI¥ oA & 2

— JHE Tablespace / Index OICt Bufferpool 2 XI&E SIS
* |dea

— Catalog = BPO 0l XI&

— Index 2 Tablespace = 8 JH Bufferpool Ml XI &

— Heavy oAl At %= Data = Bufferpool =2l

— Sort Work Area &= Bufferpool &¢l

— Data / Apple 0l CHet BP & et x| = 5t

» Sequential ! X| Random 2! X|
— Bufferpool Tuning 2& = X &
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15. Database Design : Row 2 Column

« Space 2| <l 0ilgt
— Row 20| > 4056 0|H CHE2l Page Size It 2R
— Row Z0|Jt 2029 ~ 4056 0| Page OtCt Row It 1
— Row 20| < 15 0|™H Space It <Hl&
« Column & &A= logging 11
— HZFO0| =2 non-variable length column 2 Jt& 20l X &
— HZFO| E& variable length column € 1 & |XI0 XA
— HAO K== %”a—“, ot= column 2 JHE 2 ZF0l XA
— 1 29 HAOQ| £Mdt= column E2 EWAM LEEZESCZ XIF
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System 1} DB2 Subsystem Tuning

Allied
Agent
Address
Spaces
- CICS

- IMS
« TSO

System Services
Address Space

Recovery
Accessto TP

SPAS
Stored

Procedure
Address

Space

16 ~ 21
BBAbS_ cerv IRLM
H'g;ﬂ ?595 ervices Internal Resource
ress Space Lock Manager
RDS - Optimizer i
Lock
Data Manager oeng
Buffer Manager
DDF
Distributed
Data
Facility
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16. ~19. Subsystem Tuning : Pool =

22

DB2 = 4 JIXl SF2| Pool 2 AIES & : Data 9} Information = & Al

X &3dl= Memory Structure 2 Disk I/0 o A2 1}

0 O - Buffer Pool E : Disk Ol A data £ 240/ 2t memory LI
Data € Al &
— RID Pool : RID ( Record Identifier ) 2| Sort Al 0|2 &
List Prefetch, Multiple Index Access,
Hybrid Join 0] AZ&E

OO - EDM POOL : Program Detail ( Access Path, Dynamic
PREPARE, Authorization ) 2 Database
Structure Information (DBD ) £ O'AI E%é‘

— Sort Pool : DB2 J} Data 0fl CHst Sort =8t Al AIE=
G
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16. Subsystem : Buffer Pool =

« DB2 J} HIZ26t= Bufferpool 2 80 JIX|
— 4K : BP0 ~ BP49 — 8K : BP8K0O ~ BP8K9

— 16K : BP16K0 ~ BP16K9 — 32K : BP32K0 ~ BP32K9

==

 Tuning X 2 Bufferpool 2 S5
— &Ml Object == A Tuning = ?IotH &2l
« HIT Ratio & : Bufferpool LHOIAM CH4&F Page JF &AE HIS
— Hit Ratio )l =2 8 £8
« HIT RATIO = (GETPAGES REQ - PAGES READ) / GETPAGES REQ
— PAGES READ = SYNC 1/O + ASYNC I/O
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17. Subsystem : RID Pool
Ol

« E2& Processing 0ff CHet RID Pool 2 ofLt &
« Default RID Pool 3J|= 4MB
— 3AJ| BE Jts
 RID Pool & 2%
— Multiple row H3& Al
Unique Key &3t
— RID Oll CH&t Sorting =~2H

» List Prefetch
— Single index list prefetch L&t

— Multiple Index 0| 28t access

— Hybrid Join
© 2010 IBM Corporation
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18. Subsystem : EDM Pool

DB2 Database Services Address Space EDM Pool
DBDs
SKCTs
| EDM Pool CTs
/ PTs
Auth Cache

Dyn SQL Prep
Free pages

— General ROT : EDM Pool 2 AMtE&0]| 80% OlotE = Al ot=5
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19. Subsystem : Sort Pool

26

Sort Pool value = IS concurrent sort user 0tCH &S &&= SORT
WORK 2 =ICHE

Default Sort Pool & 3Jl= 1MB DSNTIPC
A BHE s

Sort Pool & = 3|

— 16000 * (12+ sort key length + sort data length + 4 )

Sort Pool O] 225 Sort JI &Y
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. Subsystem : Logging

27

DB2 2 Xl &= Log 2 ST 0f HetE &S
Log Tuning Parameter

— Input Buffer 3|

— Output Buffer 37|

— Write Threshold

Log Configuration

— Dual Logging Ol bt &l &t

— JHE Log =2 2 & device / channel 0l RIXIAIZ
DB2 = log data € log & & DASD 2 & &
— Archive log = DASD 0l XI& otE=S

— ¥ J|2t0] XILIH archive log € tape 0ff 0| &
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20. Subsystem : System Checkpoint

- DB2 = FI|H2Z checkpoint & &
« Dsnzparm 2] LOGLOAD ( CHKFREQ) 0l XI& &
— Write &= Log Record =
— AM2H(2)
« Dynamic otHl HA JIs
— SET LOGLOAD
— SET SYSPARM
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Summary

Application
Database

DB2 Subsystel

Environment
Do one thing at a time and;

You can tune DB2!
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