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» This presentation contains trade-marked IBM products and
technologies. Refer to the following Web site:
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http://www.ibm.com/legal/copytrade.shtml

» Terry Purcell - DB2 for z/OS Query Optimization

—“Why did the DB2 for z/OS optimizer choose that access path?”
« IDUG 2010

—“What's new from the optimizer in DB2 10 for z/OS?”
« IDUG 2010

—“What's new for SQL Optimization in IBM DB2 9 for z/OS”
- 10D 2009

» Pat Bossman - DB2 for z/OS Query Optimization

—“How to tune a query”
. 2010

= James Guo — DB2 for z/OS Performance

—DB2 9 for z/OS Selected Query Performance Enhancements
« IDUG 2007

= John J. Campbell - DB2 for z/OS Development

—“DB2 for z/OS Hints & Tips for Robust Defensive Performance”
« 10D
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Standard Caveats

= Save stats

0 L
) Don’t worry about the SQ

@(// ’6 Monitor
00 U

D epend : \(\‘ O \Q(/J/Buffer pools
S\JC‘(\ xe7 (// Q?/ §

WLM Policy?
Qf‘/& Many is better than one???? /‘é(/ @

Memories Cheap /)7&/&/
and/or /y

Disk is cheap
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Performance Goals and Measurements

Performance: the manner in which or the efficiency with
which something reacts or fulfills its intended purpose.

Performance Goals: were we want to be, what we want
to achieve

Performance Goals

should equal your
Business Goals

Performance Measurements: how we determine if we
are making our goals

Your Processes

and Your Tools
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* Reducing Wait Times Due to:

 |/O contention, Locks, Logs, etc...

» Avoiding or reduce I/O
= Controlling Virtual Storage Consumption

Question Number one Should Be:
Where Do I Begin?

Copyright © 2011 IBM Corporation

Tuning DB2 for z/OS Access All rights reserved



* GETPAGE

—How DB2 satisfies your request for data from a page

=|/O
—What DB2 uses if page needed is NOT in the buffer pool
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“You can’t start ajourney without a destination”

*\What is your SQL doing? Or not doing?
" |s it what you want it to do?

*No, what do you want it to do ?

*How fast is Fast? /

= OLTP?

= Batch?

= Distributed?

» Data Warehouse?
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The Process

\ 4 Do
'Tune Forever
\

sRepeat ¢

The “Tools” available just keep on getting better
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* Devise a Monitoring Strategy

—Estimation, Continuous, Periodic, Fire Fighting
*\Where to Find Performance Data
* Reviewing Reports
» Determine Constraints/Bottlenecks
* Modify the Application

* Review Reports
—Were objectives met ?
—Can the objectives be met ?
—What are the trade-off ?
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* How are you going to start them?
—Auto/Manual

» Destination

* Trace Intervals

= Statistics or Accounting Trace Levels
* LUW equivalents
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= Accounting
—Individual Application Performance
—Class 1,2,3,7,8
= Statistics
—DB2 System Wide
—Class 1, 3,4,5,6
» Audit
—DB2 Security Control
—Class 1-8

= All Default to SMF
—Can goto GTF or IF

—SMF Record Types 100, 101, 102
—Can Be Started by DB2 at startup
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=" Performance

—Monitors Program, Subsystem and Resources
—Many Classes and IFCIDS

» Considering tracing specific IFCIDs only
—Can only be started by command
—Usual Destination is GTF

= Monitor and Global
—For Vendors and IBM
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Where Could One Spend Their Time Tuning?

Processor—

Disk

Operating System

Network

Local Work=—

Database System

BTW, this is my opinion...
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Statistics from DB2 Internal Cost

DB2 Catalog Formulas
T A DB2
( ‘et hae Al r\h+IW\I7’J+If\Y]
/0O Cost CPU Cost
% TS Scanvs. Index Scan % Traversing Rows and
% Index Scan Pages
(MATCHCOLS, < Applying
CLUSTERRATION) Predicates(RDS vs.
< Workfile Scans DM)
DSNDBO7 % Cost of sorting
o3 Etc.... o Etc...

= " Least Cost Access Path"
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» DB2 Catalog tables used for optimization
—~SYSIBM.SYSTABLES
—SYSIBM.SYSTABLESPACE
—SYSIBM.SYSTABSTATS
—~SYSIBM.SYSCOLDIST
—~SYSIBM.SYSCOLSTATS
—~SYSIBM.SYSCOLUMNS
—~SYSIBM.SYSINDEXES
—~SYSIBM.SYSINDEXPART
—~SYSIBM.SYSKEYTARGETS
—SYSIBM.SYSKEYTGTDIST
—SYSIBM.SYSROUTINES

—All catalog tables and catalog table columns that affect the optimizer
are explained in the “Performance Monitoring and Tuning Guide”
product publication in Chapter 11
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u '1 (negative 1) |S nOt a Stat|St|C
—One size does NOT fits all

*RUNSTATS

—More statistics are not always better
—Running RUNSTATS does have a cost

—Consider Statistics Advisor
» Optimizer Service Center (deprecated in DB2 9)
« Data Studio (stand alone version only)
* Optim Query Tuner
o Optim Query Workload Tuner
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Pause for

vestions
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EXPLAI N PLAN SET QUERYNO = 1 FOR

SELECT DI STINCT | TEM | TEM NBR AS | TEM NBR

| TEM PRDT | D, STOREI TEM WK_STRT DT AS WK_STRT DT
 STOREI TEM DC | D AS DC | D FROM PROD. Tl PA004_STI TM PRQJ
AS STOREI TEM , PROD. TI TMDO1 | TEM AS | TEM WHERE

I TEMBUS UNIT ID = “GS° AND ITEMBUS UNIT I D =

STOREI TEM BUS _UNI T_I D AND | TEM MIR CATG I D = ' 00754
AND | TEM | NTMD_CATG I D = ' 00043 AND | TEM | TEM NBR =
STOREI TEM | TEM NBR AND | TEM MJIR CATG I D =

STORElI TEM MJIR CATG | D AND | TEM | NTMD CATG I D =

STOREI TEM | NTMD_CATG | D AND STORElI TEM RTL_DEPT NBR =
1 AND AD I TEM FLG = ' Y* AND WK_STRT DT = ' 2002- 02- 08" :
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EXPLAI N PLAN SET QUERYNO = 1 FOR
SELECT DI STINCT | TEM | TEM NBR AS | TEM NBR
. I TEM PRDT I D
. STOREI TEM WK_STRT DT AS WK_STRT_DT
. STOREITEMDC ID AS DC I D
FROM PROD. Tl PA004_STI TM PRQJ AS STOREI TEM
 PROD. TI TMDO1_| TEM AS | TEM
WHERE | TEM BUS UNIT_I D = STOREI TEM BUS UNI T I D
AND | TEM MJIR CATG | D = STOREI TEM MJR CATG I D
AND | TEM | NTMD CATG | D = STOREI TEM | NTMD_CATG | D
AND | TEM | TEM NBR = STOREI TEM | TEM NBR
AND ITEMBUS UNNT ID = *GS
AND | TEM MJR CATG I D = ' 00754
AND | TEM | NTMD CATG I D = ' 00043’
AND STOREI TEM AD | TEM FLG = ' Y*
AND STOREI TEM RTL_DEPT NBR = 1
AND STOREI TEM WK_STRT DT = ' 2002- 02- 08' :
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» Observe “interesting predicates”

—Optimizer may produce inaccurate filter factor estimate
—Range predicates with parameter markers

—Predicates using interesting literals
* Probable defaults

—Complex predicates
« Complex OR expressions
* Negation predicates
» Column expressions
* Non-column expressions

Tuning DB2 for z/OS Access Copyright © 2011 IBM Corporation
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Query Breakdown

SELECT ...
FROM  SETL_TRANS S

 BRANCH CUST

, BRANCH _ADDR A
WHERE S. ADV_ABA R = ?
AND  S. PROCESS DT < ' 9999- 12- 31'
AND S.TYPECD IN('A, ‘C, ‘X)

AND S.CLR CYCLE CD IN (' EOD, 'IMY,
AND  S.STLMI DT = ?
AND  S.ACCT NUM = CUST. ACCT_NUM

AND  CUST. CUST_EFCT DT <= ?

AND  CUST. CUST | NACTV DT > 2
AND A ACCT_NUM = CUST. ACCT_NUM
AND A CUST EFCT DT <= ?

AND A CUST INACTV.DT > ?
AND A ADDRTYPCD ="'

l@N’)
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ldentify Peculiar Predicates

SELECT ...
FROM  SETL_TRANS S
, BRANCH CUST
, BRANCH _ADDR A
WHERE S. ADV_ABA R = ?

AND S. PROCESS DT < ‘9999-12-31’ < MAX DATE

AND SSTYPECD IN("A, "C, ‘X, “2Z)

AND SSCLCRCYCLECDIN ("EQD, '"IMY, 'OPN)

AND S. STLMI_DT = ?

AND S. ACCT_NUM = CUST. ACCT_Num

AND CUST. CUST_EFCT DT <= ? < Range with marker
AND CUST. CUST I NACTV_ DT > 7 < Range with marker
AND A. ACCT_NUM = CUST. ACCT_NuUM

AND A. CUST _EFCT DT <= ? < Range with marker
AND A. CUST | NACTV_DT > 7 < Range with marker

AND A.ADDR TYP_.CD ="' ° < COL = Dblank
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Why Are They Peculiar?

Predicates with typical default often skewed

AND  S. PROCESS DT < *‘9999-12- 31’ & MAX DATE
AND A ADDRTYPCD ="' ° & COL = blank

Range predicates with parameter markers
- Impossible to estimate without literal

AND CUST. CUST_EFCT DT <= ? < Range with marker
AND CUST. CUST_I NACTV_DT > ? < Range with marker
AND A. CUST_EFCT DT <= ? < Range with marker

AND A. CUST | NACTV_DT > ? < Range with marker

Copyright © 2011 IBM Corporation Slide 25 of 59
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= Embed information within statement

—Table information
« CARDF
« NPAGES

—Column information for predicates
» Local predicates
 Join predicates

—QObserve where the filtering is
» Selectivity of a predicate is relative to table cardinality
" Investigate “suspicious” predicates
—Determine actual versus estimated filtering
—If there is a problem, identify options
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Embed Statistics

SELECT
FROM

VHERE
AND
AND
AND
AND
AND
AND
AND

AND
AND

AND

AND

SETL_TRANS S CARDF 1,600,254 NPAGES 21,627
, BRANCH CUST CARDF 31,696 NPAGES 1132
, BRANCH_ADDR A CARDF 58,627 NPAGES 2791
S.ADV_ABA R = ? COLCARDF 19,712
S. PROCESS DT < ©9999-12-31° COLCARDF 11
LOW2KEY 2004-03-24 HIGH2KEY 2004-04-05
STYPECD IN('A, 'C, "X, "'Z) COLCARDF 4
S CLR CYCLECDIN ("EOD, '"IMD, ‘OPN )COLCARDF3
S. STLMI_DT = ? COLCARDF 13
S. ACCT_NUM = CUST. ACCT_NUM COLCARDF 15360 / 26,527
CUST. CUST_EFCT_DT <= ? COLCARDF 2,496
LOWZ2KEY 1994-09-02 HIGH2KEY 2004-04-06
CUST. CUST_I NACTV_DT > ? COLCARDF 279
LOWZ2KEY 2004-03-04 HIGH2KEY 2004-04-07
A. ACCT_NUM = CUST. ACCT_NuUM COLCARDF 26,527 [ 26,527
A. CUST_EFCT_DT <= ? COLCARDF 2,496
LOWZ2KEY 1994-09-02 HIGH2KEY 2004-04-06
A. CUST_I NACTV_DT > ? COLCARDF 274
LOWZ2KEY 2004-03-04" HIGH2KEY ‘2004-04-07’
A. ADDR TYP_CD =" ° COLCARDF 5

Tuning DB2 for z/OS Access
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Embed Statistics

SELECT ...
FROM SETL_TRANS S CARDF 1,600,254 NPAGES 21,627
, BRANCH CUST CARDF 31,696 NPAGES 1132
, BRANCH ADDR A CARDF 58,627 NPAGES 2791
WHERE S. ADV ABA R = ?
\;;T S. PROCESS DT < f9999-12-371' COLCARDF 11 \
LOW2KEY 2004-03-24 HIGH2KEY 2004-04-05
SSIYPECD IN( A, 'C, X, Z2) COLCARDF 4
AND S CLCRCYCLCECDIN ('EOD, "IMD, “OPN )COLCARDFS3
AND S.STLMI_DT = ? COLCARDF 13
AND S. ACCT_NUM = CUST. ACCT_NUM COLCARDF 15360/ 26,527
AND CUST. CUST_EFCT DT <= ? COLCARDF 2,496
LOW2KEY 1994-09-02 HIGH2KEY 2004-04-06
AND CUST. CUST I NACTV_DT > ? COLCARDF 279
LOWZ2KEY 2004-03-04 HIGH2KEY 2004-04-07
AND A. ACCT_NUM = CUST. ACCT_NUM COLCARDF 26,527 / 26,527
AND A. CUST_EFCT_DT <= ? COLCARDF 2,496
LOW2KEY 1994-09-02 HIGH2KEY 2004-04-06
AND A. CUST | NACTV_DT > ? COLCARDF 274
LOWZ2KEY ‘2004-03-04’ HIGH2KEY ‘2004-04-07’
AND A. ADDR TYP_CD = COLCARDF 5

Tuning DB2 for z/OS Access
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Embed Statistics

SELECT ...
FROM SETL_TRANS S CARDF 1,600,254 NPAGES 21,627
, BRANCH CUST CARDF 31,696 NPAGES 1132
, BRANCH ADDR A CARDF 58,627 NPAGES 2791
VHERE S. ADV ABA R =7 COLCARDF 19,712
AND S. PROCESS DT < f9999-12-371' COLCARDF 11
LOW2KEY 2004-03-24 HIGH2KEY 2004-04-05
AND SSTYPECD IN(A, 'C, ‘X, 'Z) COLCARDF 4
AND S CLCRCYCLECDIN ("EOD, "IMD, *“OPN)COLCARDFS3
S.SICMT DT = 7 COLCARDF 13
AND S. ACCT_NUM = CUST. ACCT_NUM COLCARDF 15360/ 26,527
AND CUST. CUST_EFCT DT <= ? COLCARDF 2,496
LOWZ2KEY 1994-09-02 HIGH2KEY 2004-04-06
AND CUST. CUST I NACTV_DT > ? COLCARDF 279
LOWZ2KEY 2004-03-04 HIGH2KEY 2004-04-07
AND A. ACCT_NUM = CUST. ACCT_NUM COLCARDF 26,527 / 26,527
AND A. CUST_EFCT_DT <= ? COLCARDF 2,496
LOWZ2KEY 1994-09-02 HIGH2KEY 2004-04-06
AND A. CUST | NACTV_DT > 7 COLCARDF 274
LOWZ2KEY ‘2004-03-04’ HIGH2KEY ‘2004-04-07’
AND A. ADDR TYP_CD = ' COLCARDF 5

Tuning DB2 for z/OS Access
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Embed Statistics

SELECT ...

FROM SETL_TRANS S CARDF 1,600,254 NPAGES 21,627
, BRANCH CUST CARDF 31,696 NPAGES 1132
, BRANCH_ADDR A CARDF 58,627 NPAGES 2791

VWHERE S. ADV_ABA R = ? COLCARDF 19,712

AND S. PROCESS DT < ©9999-12-31° COLCARDF 11
LOW2KEY 2004-03-24 HIGH2KEY 2004-04-05

AND STYPECD IN('A, 'C, "X, "'Z) COLCARDF 4

AND S CLR CYCLECDIN ("EOD, '"IMD, ‘OPN )COLCARDF3

AND S. STLMI_DT = ? COLCARDF 13

AND S. ACCT_NUM = CUST. ACCT_NuM COLCARDF 15360 / 26,527

AND CUST. CUST_EFCT_DT <= ? COLCARDF 2,496
LOWZ2KEY 1994-09-02 HIGH2KEY 2004-04-06

AND CUST. CUST_I NACTV_DT > ? COLCARDF 279
LOWZ2KEY 2004-03-04 HIGH2KEY 2004-04-07

AND A. ACCT_NUM = CUST. ACCT_NUM COLCARDF 26,527 [ 26,527

AND A. CUST_EFCT_DT <= ? COLCARDF 2,496
LOWZ2KEY 1994-09-02 HIGH2KEY 2004-04-06

AND A. CUST_I NACTV_DT > 7? COLCARDF 274
LOWZKEY 2004-03-04’ HIGH2KEY ‘2004-04-07°

AND A. ADDR TYP_CD =" ° COLCARDF 5

Tuning DB2 for z/OS Access
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Embed Statistics

SELECT ...
FROM SETL_TRANS S
, BRANCH CUST

, BRANCH_ADDR A

CARDF 1,600,254
CARDF 31,696
CARDF 58,627

NPAGES 21,627
NPAGES 1132
NPAGES 2791

527

WHERE S. ADV_ABA R = ? COLCARDF 19,712

AND S. PROCESS DT < ‘ 9999- 12- 31’ COLCARDF 11
LOW2KEY 2004-03-24 HIGH2KEY 2004-04-05

AND SSTYPECD IN('A, 'C, ‘X, *Z) COLCARDF 4

AND S.CLR CYCLE CD IN (' EOD', 'IMD, ‘OPN )COLCARDF 3

AND S. STLMT_DT = ? COLCARDF 13

AND S.ACCT NUM = CUST. ACCT_NUM COL CARDE 15360 / 26

AND CUST. CUST_EFCT DT <= ? COLCARDF 2,496
LOW2KEY 1994-09-02 HIGH2KEY 2004-04-06

AND CUST. CUST_| NACTV. DT > ? COLCARDF 279
LOW2KEY 2004-03-04 HIGH2KEY 2004-04-07

AND A ACCT_NUM = CUST. ACCT_NUM COLCARDF 26,527 / 26,527

AND A. CUST_EFCT DI <= 2 COLCARDF 2,496
LOW2KEY 1994-09-02 HIGH2KEY 2004-04-06

AND A. CUST INACTV.DT > ? COLCARDF 274
LOW2KEY ‘2004-03-04' HIGH2KEY ‘2004-04-07’

AND A ADDR_TYP CD

COLCARDF 5

Tuning DB2 for z/OS Access
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Table 104. Default filter factors for interpolation

COLCARDF Filter factor for OP Filter Factor for
LIKE / BETWEEN
>= 100,000,000 1/10,000 3/100,000
>= 10,000,000 1/3,000 1/10,000
>= 1,000,000 1/1,000 3/10,000
>= 100,000 1/300 1/1,000
>= 10,000 1/100 3/1,000
>=1,000 1/30 1/100
>=100 1/10 3/100
>=2 1/3 1/10
=1 1 1
>=0 1/3 1/10

Note: Op isone of these operators. <, <=, >, >=,

COMMENT: ThisisDB2'sdocumented guess for an impossible to estimate
Filter factor.

Copyright © 2011 IBM Corporation

All rights reserved Slide 32 of 59

Tuning DB2 for z/OS Access



Range With Parameter Marker

Error is how different the optimizers DEFAULT estimate is from ACTUAL filtering.

3) AND CUST.CUST EFCT DT <=? COLCARDF 2,496
LOW2KEY 1994-09-02 HIGH2KEY 2004-04-06

ESTIMATED FF WITH LITERAL: = 100%

ESTIMATE WITH MARKER: 1/30 =3%  (97% error)

4) AND CUST.CUST_INACTV_DT > ? COLCARDF 279
LOW2KEY 2004-03-04 HIGH2KEY 2004-04-07

ESTIMATED FF WITH LITERAL: = 99%

ESTIMATE WITH MARKER: 1/10 =10% (89% error )

5) AND A.CUST EFCT DT <=? COLCARDF 2,496
LOW2KEY 1994-09-02 HIGH2KEY 2004-04-06

ESTIMATED FF WITH LITERAL: = 100%

ESTIMATE WITH MARKER: 1/30 =3%  (97% error)

6) AND A.CUST_INACTV._ DT > ? COLCARDF 274
LOW2KEY ‘2004-03-04" HIGH2KEY ‘2004-04-07’

ESTIMATED FF WITH LITERAL: = 99%

ESTIMATE WITH MARKER: 1/10 =10% (89% error)

Copyright © 2011 IBM Corporation
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= Conclusion

—The range predicates with parameter markers introduce significant
filter factor error. So we should recognize that this filter factor error can
cause significant cost estimation problems for the optimizer — possibly
resulting in poor access path choice.

Which brings us to parameter markers....
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Pause
simply for effect

Tuning DB2 for z/OS Access
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= Introduced in DB2 V5

* Re-uses SQL and access path
—If identical SQL string
—If same user,...

= Avoids full prepare (like a BIND)

» Good programming practice to use parameter marker (?)
—? are parameter markers
— Ensures SQL is always the same

*Not all programs use ?

—Ruby On Rails generates literals not ?
—S0 SQL can not be re-used in Cache

Copyright © 2011 IBM Corporation
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» Dynamic Statement cache must be active

—Install panel
« CACHE DYNAMIC SQL field
 Acceptable values: 5000 to 1048576 KB

 |nitia calculation:;
EDVMSTMIC = (EDMPOCL * 3) + ( EDMPOCL/ 8)

or

—DSNZPARM
« DSN6SPRM macro and CACHEDYN keyword

Copyright © 2011 IBM Corporation
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» Dynamic SQL with literals can now be re-used in the cache
— Literals replaced with & (similar to parameter markers but not the same)
» To enable either you:-
—Put CONCENTRATE STATEMENTS WITH LITERALS in the “attribute-
string” in the PREPARE’'s ATTRIBUTES keyword
—Or set LITERALREPLACEMENT in the ODBC initialization file
—Or set the keyword enableLiteralReplacement="YES’ in the JCC Driver

» Lookup Sequence
— Original SQL with literals is looked up in the cache
—If not found, literals are replaced and new SQL is looked up in the cache

» Additional match on literal usability
» Can only match with SQL stored with same attribute, not parameter marker

—If not found, new SQL is prepared and stored in the cache

Copyright © 2011 IBM Corporation

All rights reserved Slide 38 of 59

Tuning DB2 for z/OS Access



= Example:
WHERE ACCOUNT_NUMBER = 123456

—This would be replaced by
VWHERE ACCOUNT_NUMBER = &

* Performance Expectation
—Using parameter marker still provides best performance

—Biggest performance gain for small SQL with literals that can now have
a cache

—NOTE: Access path is not optimized to provided literals
» True for parameter markers/host variables today
* Need to use REOPT for that purpose
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* Non-Data-Sharing
- START TRACE(MON) CLASS(1) | FClD(316, 317, 318)
DEST( SMF)
» Data-Sharing
- START TRACE(MON) CLASS(1) | FCl D(316, 317, 318)
DEST( SMF) SCOPE( GROUP)
=Verify
-DI' S TRACE( *)

Copyright © 2011 IBM Corporation
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Start Trace for Cache (2 of 2)

*|FCID 316

—First 60 bytes of SQL statement plus identifying information and
statistics

e http://publib.boulder.ibm.com/infocenter/tivihelp/v15rl/index.ijsp?topic=/com.ibm.ome
gamon.xe db2.doc/ko2rrd20228.htm

«|FCID 317
—Used in addition to IFCID 316 to obtain the full SQL statement text

e http://publib.boulder.ibm.com/infocenter/tivihelp/v15rl/index.ijsp?topic=/com.ibm.ome
gamon.xe db2.doc/ko2rrd20228.htm

*|FCID 318

—Acts as a switch for IFCID 316 to collect all available information
» Stop and Start for new interval
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» Create necessary EXPLAIN table
—Optimization Service Center (OSC)
or
—Optim Query Tuner (was Optimization Expert)
or
—DSNTIJOS job in SDSNSAMP
or

—Described in the product manuals
 SQL Reference
» Performance Monitoring and Tuning Guide (DB2 9 and above)
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» Snapping the statement cache to cache table

—EXPLAIN STMTCACHE ALL

e Can use SPUFI, DSNTEP2, or anything that allows this SQL statement to
be executed

» Data sharing member specific

o If possible, use SYSADM when issuing SQL statement. Only statements
using objects your authid is allowed to access are snhapped

e If DB2 10
— SQLADM
— System DBADM
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» Execute RUNSTATS utility with the options
—UPDATE NONE REPORT NO

» This combination only invalidate statements in the dynamic statement cache without
any data access or computation cost

 Invalidates statements in all data sharing members

*DROP or ALTER the characteristic a statement is dependent
s REORG REBALANCE
= Rebuild index on a cached statement’s related table

* Revoking the statements owner’s privileges
—Includes roles
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» _east Recently Used (LRU) algorithm used to remove
statements from cache

NOT FIFO

Tuning DB2 for z/OS A

CCCCC
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Pause

This time, a new thought
and to catch my breath

Tuning DB2 for z/OS A

SSSSS
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V8 REOPT options
—Dynamic SQL
—~REOPT(NONE, ONCE, ALWAYS)
—Static SQL
—~REOPT(NONE, ALWAYS)

=9 Addition for Dynamic SQL
—Bind option REOPT(AUTO)
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* For dynamic SQL with parameter markers

» DB2 will automatically re-optimize the SQL when filtering of
one or more of the predicates changes dramatically such that
table join sequence or index selection may change

» Some statistics cached to improve performance of runtime
check

* Newly generated access path will replace the global
statement cache copy

* First optimization is the same as REOPT(ONCE)

* Followed by analysis of the values supplied at each execution
of the statement
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*REOPT(ALWAYS)
—DB2 always uses literal values that are provided for parameter markers

» REOPT(ONCE)

—DB2 reoptimizes cached dynamic SQL statements at execution time
for the first execution of the statement based on literal values that are
provided for parameter markers
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Capitalizing on thé best of relational and the best of col
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= Prepare a query for analysis
—Format
— Annotation

» Perform query analysis

— Qualified row estimates realistic?
« Accurately estimate filtering at table level?
» Accurately estimate filtering for predicates?

— Evaluate available choices
* Reference table, index, indexed columns report
» Develop understanding of “plausible” and “desirable” access paths
« Examine EXPLAIN output

» Take targeted action
— Collect additional statistics
—Provide additional choices
— Consider REOPT, optimization hints, tricks
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More information on zEnterprise

» |IBM zEnterprise Announcement Landing Page:
Ibm.com/systems/zenterprise196

» |IBM zEnterprise HW Landing Page: ibm.com/systems/zenterprisel96

» |IBM zEnterprise Events Landing Page: ibm.com/systems/breakthrough

= |IBM Software: ibm.com/software/os/systemz/announcements

» |IBM System Storage: ibm.com/systems/storage/product/z.html

» |IBM Global Financing: ibm.com/financing/us/lifecycle/acquire/zenterprise/

» Global Technology Services:

—vanity: ibm.com/services/zenterprise
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