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We all want to gain the benefits of DB2 10...

DB2 10 for z/OS: Out-of-the-Box Savings

Up to 20% CPU reductions for transactions, queries, and
batch

= Qut-of-the-box CPU reductions of 5-10% for traditional workloads
= Qut-of-the box CPU reductions of up to 20% for new workloads
= Up to additional 10% CPU savings using new functions

Scales with less complexity and cost

= 5-10x more concurrent users — up to 20,000 per subsystem
= Significant scale-up capabilities in addition to existing scale-out support -
= Consolidate to fewer LPARs and subsystems

Improved operational efficiencies and lower ac
cost ‘

= Automatic diagnostics, tuning, and compression

_Even better performance
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...But the need to rebind Is a concern

» Why are rebinds so scary? The perception that:

Rebinding requires a lot of CPU
Rebinding is a tedious and arduous task
Rebinding is costly

Rebinding will regress SQL performance

© 2012 IBM Corporation



T DR

“To REBIND or NOT to REBIND”
. I1s that the question?

O The question should be, “WHEN to rebind?”

© ...or “How can | perform necessary
rebinds
In a controlled and confident
manner?”
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Migration steps for ensuring best performance

1.
2.
3.

Establish Key Performance Indicators and performance baseline
Manage packages that will have automatic rebinds

Identify packages that will have improved access path
performance

Use triage techniques to manage problematic access paths

Handle remaining access path performance problems with SQL
tuning tool

Re-examine Key Performance Indicators after migration

© 2012 IBM Corporation



Access Path Analysis using
DB2 Path Checker for z/OS
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The need for version-to-version binds

» V7 to V8 requires arebind to move from 31-bit mode to
64-bit mode

* V8, V9, and V10 have SPROC disabled with the
migration and need a rebind to restore SPROC

» Falling back with Plan Management keeps the SPROC
functionality

» Version Level Optimization requires a rebind

* Running packages bound in previous versions incur
additional DB2 overhead
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Automatic rebinds

= A V7 to V8 Migration will automatically rebind any
package that has not been rebound since V3

= A V8to VI Migration will automatically rebind any
package that has not been rebound since V4

= AV9to V10 Migration will automatically rebind any
package that has not been rebound since V5

* If you rebind at your current level rebinds will not be
automatic
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Bind / rebind strategies

* Many sites have a “no rebind” policy

* This policy is challenged by V2V necessities

* Many sites do not have EXPLAINSs for every package
* An assessment of your business risks is required

= This I1s the time to find a V2V rebind solution
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V2V migrations with DB2 Path Checker

» Use the DSNTIJPA job to size the automatic rebind exposure

» Use our first analysis query to create Path Checker TEST
commands to recreate Plan Table entries where they are

missing. Missing means no cost data as well as Plan Table
data.

» Use our Path Checker TEST procedure to create rebind

commands for packages that will not have any access path
changes

» Use our second analysis query to create Path Checker TEST
commands for packages that were rebound before a given
date
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V2V migrations with DB2 Path Checker

» Example jobs are provided that will

= |dentify and provide rebind cards for packages that will not
have an access path change

» |dentify and provide rebind cards for packages that will have
Improved access paths

= |teratively walk you through the process by incrementing the
amount of CPU increase

= After the migration identify and removed rebind cards for
packages where nothing will change
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DB2 Path Checker inputs & outputs

Reports
DB2 Catalog

Rebind Statements

DB2 Directory DB2

Path SQL Statements

Checker

DBRMs
XML

HERME] ]S

History Table
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DB2 Path Checker —first analysis

SELECT DI STI NCT " EXPLAI N DBRM
CONCAT RTRI M NAME) CONCAT ' TO PACKAGE '

CONCAT RTRI M COLLI D) CONCAT '.* I N P390l . PLAN TABLE
FROM SYSI BM SYSPACKAGE A

VHERE CREATOR = 'P390H AND VALID = "Y'
AND OPERATI VE = "Y'
AND NOT EXI STS (SELECT 1 FROM P390H. PLAN TABLE B
VWHERE A. COLLID = B. COLLID
AND A. NAME = B. PROGNAME
AND A. VERSI ON = B. VERSI ON ) ;

You get a DB2 Path Checker EXPLAIN TO command for every
package that does not have a plan table entry

Running these commands will give you an entry for the missing
data in your target PLAN_TABLE and DSN_STATEMENT_TABLE
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Build on success

= Are your packages organized by collection ID or
package name, or random event?

* Find an application area that is willing to work with you

* Follow the next steps to identify those packages that
will not change access paths and those that will
Improve with access path change
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Find packages that will not change

» Path Checker 4.1 can identify without rebinding those
packages that will not have access path changes

» Because the access path does not change you are
paying the cost of that access path regardless of the
cost entry in the plan table

» These rebinds are as safe as they can get
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SYSCHG report sample

PCK218] PROGRAM TESTO01  HAS A CHANGED ACCESS PATH
QUERYNO 327
OLD PROCSU 209
NEW PROCSU 139
COLLECTI ON TESTCOLL
NEW VERSI ON 2005- 04- 11- 18. 34. 53. 754785
OLD VERSI ON 2005- 04- 11- 18. 20. 42. 913225
PCK217] TOTAL DBRVS COVPARED 1
PCK2171 TOTAL STATEMENTS COVPARED 2
PCK2171 TOTAL ACCESS PATH CHANGES 1
PCK2171 TOTAL ACCESS PATH SAME 1
PCK217] TOTAL NEW SQL STATEMENTS 0
PCK2171 TOTAL DELETED SQL STATEMENTS O
PCK2171 TOTAL DSN STATEMNT COST | NCR O
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Status check

* We have now rebound 60% to 80% of your packages

= We now want to identify those packages that will have
Improved access path performance

= We will do the second analysis
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DB2 Path Checker — second analysis

18

-~ SELECT BI ND DATE OLDER THAN . ..
-~ CHANGE CPUPCT nn | TERATI VELY
SELECT DI STINCT ' TEST DBRM
CONCAT RTRI M NAME) CONCAT ' AS PACKAGE '
CONCAT RTRI M COLLI D) CONCAT '.*
CONCAT ' | N TRAI NO1. PLAN TABLE '
FROM SYS| BM SYSPACKAGE A
WHERE OANER = ' TRAI NO1'
AND COLLID = ' TSTO1COLLX
AND Tl MESTAMP < ' 2009- 09- 04- 14. 24. 34. 593683 :

You get a DB2 Path Checker TEST command for every package
bound before the timestamp value

© 2012 IBM Corporation



Example Path Checker input

19

OPTI ONS CPUPCT 00 CATALOGSQL

CONNECT TO GI8G

SET CURRENT SQLI D = ' PUBLI C

-- TEST COWANDS ARE FROM 2ND ANALYSI S QUERY
TEST DBRM TEST01 AS PACKAGE TSTO01COLLX. * |IN
TRAI NO1. PLAN_TABLE

TEST DBRM TEST02 AS PACKAGE TSTO01COLLX. * IN
TRAI NO1. PLAN_TABLE
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Results

» CPUPCT 00 does not generate rebind cards for
packages whose cost increases past zero so you get

— Rebind cards in RBINDOUT for everything that has a lower cost.
— Rebind cards in PBINDOUT for everything else

* You have now rebound an additional 5% to 10% of your
packages
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lteration

» Repeat the last SPUFI to select TEST commands before
the rebinds that completed

* Increase the CPUPCT 00 by 05

» Repeat the process until you feel the CPU percentage is
approaching your limit

» Examine using the triage techniques
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DB2 Path Checker triage

» SYSCHG DD will provide a list of access path changes
by SQL statement and the costs and reasons

» Cost is represented in MSUs and CPU. If you are
changing CPU types use the MSUs as the best
reflection of change

» SYSCHG data can be written to a HIST_TABLE and
examined by SPUFI
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DB2 Path Checker triage - 1

» Look for inner and outer table join changes first, as
these are the most common

= Usually this means a change in DB2 STATS between the
original bind and the present bind

= Use Optim Query Workload Tuner Statistics Advisor
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DB2 Path Checker triage - 2

* Change in MATCHCOLS either up or down
= Again this is likely a change in Statistics
= Use Optim Query Workload Tuner Statistics Advisor
= MATCHCOLS cannot be change with a DB2 Hint
= The DB2 Hint will be accepted but simply ignore the input
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DB2 Path Checker triage - 3

* The older the bind the more likely the access path is to
change

* This is more likely with complex SQL

= The older the bind, the more likely the change will look more
costly

= Remember the original cost data was at the time of the
original bind. Has the amount of data increased?
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DB2 Path Checker triage - 4

* The reason we did the easy stuff first was
= To gain credibility
= To have time to work on the more challenging problems.

= Some of these cannot be fixed
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DB2 Path Checker triage - 5

* You will find SQL that has coding tricks to get a specific
access path.

* You will find SQL that would perform better if written to
take advantage of present technology.

* Document these, do not rebind unless you have to, and send
them back through your management to be corrected
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Cost contrasts between DB2 versions

* If the COST value goes up by 50% or higher then
something has changed

= The stats are different
= The buffer pool setup is different
= The indexes are different

= Access path definitions have changed

28
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V2V - production systems

= Access path most likely change

» Check order of tables in joins

* Check point-by-point plan table columns

* Most access path changes are for the better

* Have a hint strategy

* Hinting back to an old access path will most likely give
performance stability
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IBM tools with explain functionality

» DB2 Administration Tool for z/OS

» DB2 SQL Performance Analyzer for z/OS
* Optim Query Workload Tuner

» Data Studio

30
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DB2 Administration Tool for z/OS

» Comprehensive administration functions
= Catalog navigation

= Reverse engineering

= Advanced DBA actions — alterations, migrations, etc.

= Explain functions
» Create and upgrade explain tables
= Simple ad-hoc explain of SQL statement
* Interpret plan table data

» Migrate statistics

31
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DB2 Administration Tool — explain options
Create or upgrade plan tables to DB2 10

DB2 Admin
Option ===>

E - Explain an S(L statement DBZ System: DB1S
L

- List PLAN_TABLE
schema
Plan name

DB? S0OL ID: DBASG60
{default is DBA5S6O)
(optional)

DBRM/package name . . . (optional)

Collection ID

(optional)

CT Create a table used by EXPLAIN

CH Create an index
uTt Upgrade a table
CA Create an alias

For the above create

Schema
Table

32

for the table
to current DBZ wversion
for the table

and upgrade options:

> {default is DBASGO)
PLAN_TABLE
DSN_STATEMNT_TABLE
DSM_FUNMCTION_TABLE
DSM_STATEMENT_CACHE_TABLE
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DB2 Administration Tool — plan table view

33

View plan table — also available from package display

DBZ Admin 35
Command ===> _ scroll ===> CSR

Commands: HINT PLAN INDEX

Line commands:
I - Interpretation| T - Table X - Index P - Plan M - DBRM K - Package

DF - Delete rows tor plan DK - Delete for package DO - Delete for query no
? - Show all line commands

Juery Collect. Progname PL M Ac M Tahle
Number (COLLID) Schema Table Mame

12345678
12345678
12345678
100000001
100000001
100000001
100000001
100000001
100000001
111

1

ADBMAIN

ADBMAIN

ADBMAIN
DSNAEXPL DSNAEXPL
DSNAEXPL DSNAEXPL
DSNAEXPL DSNAEXPL
ANLSULPA ANLTSO
ANLSOLPA ANLTSO
ANLSOLPA ANLTSO
ADBL ADBMAIN
DSNTEP2 DSNTEPZ

SYSIBM SYSTABLESPACE
SYSIBM SYSTABLES
sSYSIBM SYSDATABASE
SYSIBM SYSTABLESPACE
SYSIBM SYSTABLES
SYSIBM SYSDATABASE
sSYSIBM SYSTABLESPACE
SYSIBM SYSTABLES
SYSIBM SYSDATABASE
DBA560O EMP

SY5560 HDTEST

B b b bk b ek ek ek ek ek ek
DD e D e e D e e D
A0 000003
L B I e B v o R I e B v e s
a2 ZZ=====2===2=2
LB e o o Y Y o L B T
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DB2 Administration Tool — interpret explain

Basic access path information at object level

DB2 Admin
Command ===> _

DB2 System: DB1S
Data as produced by EXPLAIN: FLAN_TABLE Zchema: DBAS60O

Table schema . : S3¥SIBH Table name . : S¥STABLESPACE
Index schema . : Index name :
Juery number . : 12345678 Access type . : R
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DB2 SQL Performance Analyzer for z/OS

= SQL tuning tool

35

Provides expert advice in detailed recommendations

Variety of input sources

= Catalog

= Program source
= Text files

= And more...

ISPF and batch SQL analysis

Invoke from other IBM tools

= DB2 Path Checker

= OMEGAMON XE for DB2 Performance Expert
= DB2 Query Monitor

= DB2 Administration Tool
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DB2 SQL PA - options

Choose input source — option 4 to read SQL file from DB2 Path Checker

SOLPA410
Option ===>

Options:

1 Process
Process
Process
Process
Process
Process
Process

Process

36

DBZ system:
DB2 SQLID

plans from the DBZ? system catalog

packages from the DBZ system catalog
application DBREM

SQL from a sequential data set or PDS member

=L from program source

a query number from the plan table

a JMF statement

tables from the DBZ system catalog

DSNA
DBAS60
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DB2 SQL PA — explain packages

Choose package identified in DB2 Path Checker by collection and name

SOLPAA10
Command ===>

Commands : EXPLAIN SOL TABLES

Enter the package information:
*Collection ID . . . ANLSOLPA
*Package name. . . . ANLS*
Version ID .
Current degree . . 1 (1 or Any)
Generations . . . .
Force . . . . .. N (¥ or N)
Statements acce551ng the following table:
Tahle owner
Tahle name.
Range of Statements:
Beginning (QUERYHNO
Ending (QUERYNO.
Location
Femote location . >

*Compare the old package to the new package? N (Y or N)

(An * indicates a required field.)

37

Scroll ===» LCSE

DBZ system: DSNA
DB2 SOLID : DBAS6O
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DB2 SQL PA — explain from text input

Choose SQL input file created by DB2 Path Checker

SOLPA410
Command ===> _ scroll ===> CSR

Commands: EXPLAIN SOL TABLES EDIT DBZ system: DSNA
DBZ SOLID : DBAS60O
Enter the input data set name:

*Data set name. . . 'DBAS60O.DEMD.SQOL({SOLDEMD) '

Enter optional parameters:

Table qualifier
Synonym creator
Current degree. . . 1 (1 or Any)

(An * indicates a required field.)
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DB2 SQL PA — query limits report

Establish thresholds and focus on high-cost SQL

SOLPAA10
Command ==> Scroll ===» LCSE

DBZ system: DSNA
Commands: PR - PRINT DBZ SOLID : DBAS60O
Time . . .: 13:59
Line commands:
C - Cost Report E - Explain Report S - SOL T - Trace Report R - EEE Report
W - What-if?
Stmt CPU Elapsed Physical
Error Query Ho Type Time QUNITS

100000003 0.00800 .

100000004 5T 0.00700 . 349
100000001 UE 0.00400 . 189
100000002 5T 0.00300 153

Rk KRRk oKk kRO Bottom of data skskkskokskokokokokkok koK oK KKk KOk KoK KRRk ok koK
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DB2 SQL PA —report sample -1

Evaluate tuning advice — guidelines, recommendations, warnings...

DBAS60.ANLA10.EXP COLUMNS 00001 00072

COMMAND ===> SCROLL ===>
000516

=s0L PA Analysis for Queryno 100000003
000518
000519 SELECT NAME, NTABLES, PARTITIONS, SEGSIZE
000520 FROM SYSIBM.SYSTABLESPACE
000521 WHERE CREATOR = 'SYSIBW'
000522 AND NAME IN (
000523 SELECT TSNAME
000524 FROM SYSIBM.SYSTABLES
000525 WHERE PARENTS > 0
000526 OR CHILDREN > 0)
000527
000528 Queryno: 100000003 OBlk: 1 Pln: 1 Mix: O Prnt QBlk: O Prnt Pln: 0
000529 Process ->
000530
o531 Queryno 100000003
000532 ANL700Z2I *x* GUIDELINE:
000533 This plan step has not selected any Sequential|List Prefetch 1/0.
000534 If the S{L processes just a few rows that is 0K, but if many rows
000535 are involved, you can help promote Sequential Detection by both
000536 accessing the data in sequential order (presort?) and by binding
000537 with Release (Deallocate) to avoid resetting counters at Commit.
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DB2 SQL PA —report sample - 2

Examine access path and table / index statistics

DBAS60.ANLA10. EXP COLUMNS 00001 00072
COMMAND_===> SCROLL ===>
RANDOM NOMMATCH IX SCANM

000571

000572 1IX Creator: SYSIBM

000573 Index Name: DSNDSX01

000574

0pO%75 Vers: 1 Key Len: -1 Padded: H C-ed: N C-ing: ¥ CluRatio: 62Z.0000
000576 Fullkey card: 391 Firstkey card: 28
ORs7¥ Type: 2 Nleaft pages: q Nlevels: 2 Unique: P PRIMARY KEY
00578 0 of 2 columns are matched Close: N Lock mode: IS Bpool: BPO
00579 Ex Type: Key Target Cnt: O Unique Cnt: O Compress: N Owner Typ:
000580 Sparse index: - Hash overflow: -

000581

000582 Column HName Len ODHNPGMH Colcard Dist# HistH
000583

000584 1 DBNAME VARCHAR 24 ANN----

000585 VARCHAR 24 ANN----

000586

00587 Queryno 100000003

000588 ANLG6052T *xx NOTE:

000589 This index is specified as "Not Padded”, allowing storage of a
000590 varying length index key. Padded indexes use blanks to fill out
000591 their fixed length keys and are not eligible for Index Only scan.
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DB2 SQL PA —report sample - 3

Examine related tables for problems — e.g., missing index on column

42

COMMAND

000299
000300
000301
000302
000303
000304
000305
000306
0o0307
000308
000309
000310
000311
000312
000313
000314
000315
000316
000317
000318
000319

DBAS60.ANLA10.EXP
:::)

Table is a Parent to SYSIBM .SYSRELS
Primary key has 2 columns and Delete rule is:

Table is a Parent to
Primary key has

SYSIBM L SYSTABSTATS_HIST
2 columns and Delete rule is:

SYSIBM . SYSTABCONMST
2 columns and Delete rule is:

Table is a Parent to
Primary key has

Table is a Parent to SYSIBM .SYSCONSTDEP
Primary key has 2 columns and Delete rule is:

Table is a Parent to SYSIBM .SYSCHECKS
Primary key has 2 columns and Delete rule is:

Table is a Parent to
Primary key has

SYSIBM L SYSTABLES_HIST
2 columns and Delete rule is:

Table is a Parent to SYSIBM .5YSTRIGGERS
Primary key has 2 columns and Delete rule is:

COLUMNS 00001
=== )

SCROLL

in Relation:
CASCADE

in Relation:
CASCADE

in Relation:
CASCADE

in Relation:
CASCADE

in Relation:
CASCADE

in Relation:
CASCADE

in Relation:
CASCADE

00072

DSNDTEDR

DSNTT@HB

DSNDT@CHN

DSNDT@CC

DSNDTESC

DSNDT@HD

DSNDT@OT
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Performance Analysis with
OMEGAMON XE for DB2 Performance
Expert
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The role of performance monitoring

= Monitoring tools help to identify your migration return
on investment (ROI)

= Monitoring tools can help identify missed migration
opportunities

e i.e. new DB2 capabilities

= Monitoring tools capture data necessary for analysis of
performance regression
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OMEGAMON XE for DB2 Performance Expert

= Version 5.1 1s required to monitor DB2 10

e There is no support for DB2 10 in OM PE V410/V420 — not
even toleration

« OMEGAMON XE for DB2 Performance Expert /
Performance Monitor 5.1 supports DB2 8, 9, and 10

« Buffer Pool Analyzer (included in OM PE) supports DB2 8,
9, and 10 as well

= Customers should move to OM PE (or PM) 5.1 prior to
beginning their DB2 10 migration
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Managing the migration to DB2 10

Identify Key Performance Indicators (KPIs), e.g.

 Elapsed time
 In-DB2 CPU time

e other
= |dentify critical business applications
= Baseline KPIs for critical business applications prior to migration

= |Leverage the OMEGAMON 5.1 batch reporter with (optional)
upload to PDB (Performance Database) running with DB2 9

= Applications which access DB2 on z/OS via DRDA using JCC, CLI,
.Net can take advantage of Extended Insight and the repository
database to store and compare average response time metrics
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sing Extended Insight to compare before and after

ONote: as thereis currently no side-by-side comparison for multiples
point-in-time, open multiple web-consoles each with the appropriate
time-period for analysis selected.

Select time period A — pre-migration Select time period B — post-migration
—— ‘m : / TSCHAFFL | Lonout | About | (@)

4% Task Manager | = | | [04 Manage Database Connections | ‘awamme - My Optirn Centl’al/
= =

Delcome - My Optim Central - | |08 Manags Database Connections - || Health Sy || warkload || system | [@serview || Extended

9.0 S rramee MaH0e \ TSCHAFFL | Logout | sbout | (g

Learn about the, contrals, (1K ]

Recent 03/26 09

#% Task Manager | = | | |04 Manage Database Connectians ‘ ‘cawe\came - My Optim Central |

D 03/17/10 |,

16:00

34 sec

History | <@ elcome - My Optim Central | |04 Manage Database Connections - || Heslth Summary || wiorklaad || system || uervisw |\Extendgd Insight Dashboard

Agaregation level:1

- Learn about the time contrals, 214 GMT +01:00 | Ei
Extended Insight Analysis Dashboard: OMP1D911 /26 09:06 - 03/26 12:06
D 03/17/10 Ia Iz 03/26/10
oy 12:06 Duratio;

Workloads are listed in the grid. Click in the left column to show the chart for the workload. Use the second colurnn to expand and collapse workload clusters in the 34 sec

Click New to create a workload cluster group. 3 Hours

Agaregation level:1 X

47

[ Open Details | [ activate... | | Deactivate.. Extended Insight Analysis Dashboard: OMP1D911 ml
Workload Cluster “"“"‘"—‘f:é‘:‘; "“l'r‘l'f'n”}'z E:L“_’t“'l'_"E““j AverdgeData | Average Average Wrarkloads are listed in the grid. Click in the left calumn to show the chart for the workload, Use the secand calumn to expand and collapse warkload dlusters in the orid. Double-dlick a ra ta view details.
Graph | Group/Warkload 2 Server Time | Network Client Time | Warning (%) Click New to create a workload cluster group
e Response Elapsed Time Response s i (sec) - -
Time (sec) (sec)  Time(sec) [ open Details | [ Activate.. | [ Deactivate. Transaction Tapology Expand  Collapse
{2 sh.. ¥ Host names/IP addre 0 1828 $0465 0,002 ©0.120 NP " i
Average End- Maximum Maximum
= T 0 T T pr S i Workload Cluster i Tnflight  End to_End Average Data | Average Average —
She. 152,205, : *0. @ - Graph Group/Workload L Server Time | Network Client Time Warning (%) | Critical (%) !
" e Response  Elapsed Time Response 3 min)
& sh... ¥ % Application Types 0 1.828 “0465 0,002 “0.120 /P Mstor Time, (sec) (sec) Time (sec) (sec) ime... (sec)
g ¢ & pe X i sho, 7% Host names/IF addre 1828 $0465 $0.002 €0.120 /R /P 6
sh... OTHER. 1828 0465 #0.002 $0.120 WP
i sh... @ websphere applicati (e WP P WP P wrll B sh.. #9.152.205.30 1.528 ©0465 “0.002 $0.120 /P /e &
i sh... @ websphers applicati NiF W e WP WiE wel [Esh. v ¥ application Types 1828 #0455 40,002 %0120 /P NP 6
[ sh... # OTHER 1828 $0465 40,002 $0.120 WP NP 6
= Charts for selected workload cluster grpups, N
\// B sh... @ websphere Applicati WP NP AP [ e WP HiP
L4 [ sh... @ websphere applicati WP NP AP [ e e HiP
- =]
COI I I pare key I I Ietrl CS for B Charts for selected workload cluster gryups,

different workloads Evaluate key metrics
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Analyzing application performance - PDB

DB2 Trace collection Processing / Reporting Performance db archiving

ﬂm—h—hcmu

48
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]
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Capture metrics before and after migration

» STATISTICS reports/metrics identify potential DB2
system problems

» ACCOUNTING reports/metrics identify potential
application problems

= There are metrics in DB2 10 that don’t exist in DB2 9
= Use the lowest common denominator

= While certain metrics exist only in DB2 10, they can
provide insight not previously available even if you
can't compare the DB2 9 and 10 metrics side by side.
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Keg areas to evaluate
O Statistics reports

— IFCID 225 / DB2 for z/OS Storage — “STATISTICS REPORT —
LONG”

M Expect to see storage relief in the DBM1 address space

M Monit | st tilizg™ —
1  LOCATION: DSNDALB OMEGAMON XE FOR DB2 PERFORMANCE EXPERT (W5R1)
GROUP: N/P STATISTICS REPORT - LONG
MEMBER: N/P
SUBSYSTEM: DALB
DB2 VERSION: V10 SCOPE: MEMBER
———— HIGHLIGHTS -
INTERVAL START : 04/26/11 21:07:00.00 SAMPLING START: 04,/26/11 21:07:00.00 TO
INTERVAL END : 04/26/11 21:38:00.00 SAMPLING END : 04,/26/11 21:38:00.00 TO
INTERVAL ELAPSED: 31:00. 0000329 OUTAGE ELAPSED: 0.000000 DA’
DEM1 AND MVS STORAGE BELOW 2 GB QUANTITY DEM1 AND MVS 5TO
TOTAL DEM1| STORAGE BELOW 2 GB (MB) 86.19 24 BIT LOW PRIVA
TOTAL GETMAINED STORAGE (M) 4.81 24 BIT HIGH PRIV
EDM POOL (MBE) 0.00 24 BIT PRIVATE C
TOTAL VARIABLE STORAGE (MBE) 38.12 31 BIT EXTENDED
TOTAL AGENT LOCAL STORAGE (MBE) 32.28 31 BIT EXTENDED
TOTAL AGENT SYSTEM STORAGE (MBE) 5.58 31 BIT PRIVATE C
NUMBER OF PREFETCH ENGINES 204.00 EXTENDED REGION
NUMBER OF DEFERRED WRITE ENGINES 300.00 EXTENDED CSA 5IZ
NUMBER OF CASTOUT ENGINES 0.00
NUMBER OF GBP WRITE ENGINES 0.00 AVERAGE THREAD Fi
NUMBER OF P-LOCK/NOTIFY EXIT ENGINES 0.00 MAX NUMBER OF PO
TOTAL AGENT NON-SYSTEM STORAGE (MB) 26.7
TOTAL NUMBER OF ACTIVE USER THREADS 967.7 AVERAGE THREAD Fi
NUMBER OF ALLIED THREADS 0.00 MAX NUMBER OF PO
NUMBER OF ACTIVE DBATS 967.7
~ NUMBER OF POOLED DBATS 0.00
RID POOL (MB) N/ A
PIPE MANAGER SUB POOL (MBE) N/A
LOCAL DYNAMIC STMT CACHE CNTL BLKS
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Key areas to evaluate

OApplication (i.e. Accounting) reports - “ACCOUNTING REPORT —

LONG™

VMEvaluate Lock and
Latch wait times

LOCATION:
GROUP:
MEMEER:
SUBSYSTEM:
B2 WERSION:

* There are separate
counters for:
DB2 Lock,
IRLM, and
DB2 latch wait

APPL
B2
ISP

AVERRGE

ELAPSED TIME
HONKESTED
STORED PROC

\DF
TRIGGER

CP CPU TIME
AGENT
NONNESTED
STORED PRC
IOk
TRIGGER
PAR. TASKS

51

OHPDAGL
/P
/P
[a61
Vig

ELAPSED TIME DISTRIBUTION

APFL(CL.1)

23,32193
20, 35005
1:02, 85925
51962724
[ERTETE e

3
L:

769837
764037
361427
304543
0.813067
@, Beeane
[ENTETE

5.
5.
3.
2.

ACCOUNTING
REPORT
LAYOUT (LONG)

ORDER  (PRIMAUTH-PLANNAME)

SCOPE  (MEMBER)

OMEGAMON XE FOR DEZ PERFORMANCE EXPERT (VSR1)
ACCOUNTING REPORT - LONG

PRIMBUTH: SK& PLANNAME: MULTIPKG

OBZ (CL.2) IFI (CL.5)
1: 15, 00235 N/P
1:15, 25326 WA
2.717187 /A
0.835014 /A
0. hensea /A
5.236138 N/P
5.236138 /A
2.037883 N/P
2.207811 /A
0.000425 N/A
@, fangea /A
[T ] N/A

(RDER: PRIMAUTH- PLANNANE

SCOPE: HEMEER

CLASS 3 SUSPENSI
LOCK/LATCH(DB2+1
IRLM LOCK+LATCH
DB2 LATCH
SYNCHRON, If0
DATARASE I/0
L0G WRITE I/0
OTHER READ I/0
OTHER WRTE I/0
SER.TASK SWTCH
UPDATE COMMIT
OPEN/CLOSE
SYSLERNG REC
EXT/DEL/DEF
(THFR SFRVTCF

CLASS 2 TIME DISTRIBUTION

s

RLM)

AVERAGE TIME
0.155724

. 076568
0.070156
0.624810
0.550011
0.673068
20.824125
2U.502807

5. 102500
2.381118
0.025083
9.6L9120
2.606186
. ATATAY

PAGE: 1-1
REQUESTED FROM: NOT SPECIFIED
To: WOT SPECIFIED
INTERVAL FROM: 67/28/10 @8:45:00.15
TO: @7/28/10 OF:45:00,15

#CCURRENCES

#ALLIEDS :
#ALLIEDS DISTRIE:
#[BATS :
#[BATS DISTRIB. :
#40 PROGRAM DATA:
#NORMAL TERMINAT:
#0DFRRSAF ROLLUP:
#MENORMAL TERMIN:
#CP/X PARALLEL. :
#10 PARALLELISM :
#INCREMENT. BIND:
#COMNITS :
#R011 | RATKS

=

Serooo—oTwmoo o e
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Optimizing Performance with
Optim Query Workload Tuner
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(typically used by other monitoring tools)

*Improved capture capability: Routine Editor, SQL procedure, SQL UDF, a limited set of
PLAN tables...

*New in capture from Routine Editor: local variable substitution (into typed parameter
marker)

4 Query Tuner Workflow Assistant B In put Text

& (1% Non-DB2 Sources
T Type an SQL statement that you want to tune. Then, click the Invoke Advisors and Ana

File =l
SQL or Routine Editor
SQL Category Database connection: @ Soonnee-806 ( DB2 for z/OS V9.1 (New-Function Mode) )
XML File

Optim Performance Manager Repository
[J DBZ for z/0OS Sources Text of SQL Statement
Statement Cache

Catalog Plan or Package
QMF

QMF HPO

DB2 Query Monitor
User-defined SQL Repository
SQL Procedure

Plan Table

Statement Table

Function Table

View, Trigger, or SQL UDF

1. Stat

—- Enter an SQL statement here

3. Manage

© 2012 IBM Corporation




Visualize queries and costs to speed analysis

54

Formatted Query
=] SELECT A.EMPMO
i » A FIRSTNME
; ALASTMAME

Annotation

 A.JOB

, A.SALARY

; A.BOMNUS

; ALCOMM

; B.LOCATION

Easily see tables,
sections, join
predicates, etc.

» C.PROINAME
FROM DSM8910.DEPT AS B
, DSNB310.EMP AS A
= , DSMNB910.EPROJAS C
WHERE { A.EMPNO IN { SELECT DSMS910,DEPT. MGRNO

FROM DSN3910.DEFT
WHERE D5MNBS 10.DEPT. MGRNO IS5 MOT MNULL
: )
AND A.WORKDEPT = B.DEFTNO
AND B.DEFTMO = C.DEFTNO

)]
ORDER. BY A.EMPNO ASC

; A.FIRSTMME ASC
; A.LASTMAME ASC

CARDF=14  QUALIFIED_ROWS= s
CARDF=42  QUALIFIED_ROWS= |w|
CARDF={missing) QUALIFIED_ROWS |w |
COLCARDF=42 MAX_FREQ=(r |w|
CARDF=14  QUALIFIED_ROWS=|w|
COLCARDF=9  MAX_FREQ=4Z [+

COLCARDF=8/14
COLCARDF=14/(missing) MAX_FREQ |w |

Additional Information

—

MAX_FREQ=4z | DSN8910.DEPT.MGRNO contain(s) skewed data

MAX_FREQ=: [+ | DSN8910.EMP.WORKDEPT contain{s) skewed data

Examine table statistics
and additional
information

= Accelerate analysis, reduce downtime

— Spot human errors

— Identify where filtering should occur

© 2012 IBM Corporation



Expert-enabled query tuning out of the box

» |dentify query candidates from
numerous sources

— DB2 catalog
— Dynamic statement cache
— Development Studio hot spots

— Query or performance monitors

» Facilitate analysis with new GUI
— Query formatting

— Access path visualization and annotation

= Get expert tuning advice

— Improve statistics quality

55

[ Tosklouncher (5} QT_SAMPLE Project /Query Group §/Query Befare Tuning [ |
| @ uery Tere Wokfow &= | Reyiow Access Plan ®
s Sngle Query = " . . . y
View the graph of the access plan for your query. 1f an advisor issued a wamng for an aperation in the access plan, an ican of that advisar type & shown above the node that represents the coeration in the graph. Hover
f} Open Sngle-Query Rece|| aver ar right-<ick a nade for deals.

W 1 OpenFomatied Query | B
" Open iAccess Plan Graph
i ;D:eriu-nawf\ml TN LG T,

" Open Access Path Repol

3 ]
a @ Access Pan G| | Dvenvew of Diagram l
= e i Description of Selected Node. |
2l (B Contre Qe B e cription of Selected Node B R E
+ Advanced
s Displays information about the node thatis highighted i the disgram. $
2 Worklsad
= = bleEw)

% (= Columns

= & Indexes
¥ [ ndex(EMPT)
B 1= index(XEMP2)

= | Table_Parbtions
) teblepart{DENESO IE partition1)
I tablepark{DSNBS9 IE parttion)
i) tablepart{DSNESS IE partiton3)

Attributes

6. Compare Lol 4 Invoke
&
§§
2
g
R

-

Mame Vakie -
Name BR
Creator D5NEg10
Correlation Name A
Type T
Tabie Number 1
Qualifyng Rows a2
Base Table Type T
Table Space DSNBSIIE
Database DSNEDS1A
Rows ]
Pages 20

Compressed Row Percentage 0
Oxcupied Page Percentage 1
Record Length 107
Columne 1

Primati Kau Cakamoe. 1
Descrption of the Selected Atirbute

65! Query, 2! Query Bock 1] {21 Query Bock 2
Search for Nade | |oagram . pLaN_TaELE

© 2012 IBM Corporation




Ny L
Workload Statistics Advisor Improvement

= Summary table lists all tables that have recommendations, allowing “slice and
dice” view

fStatemEnts rSummary rIndexes [’Statistics Ef\‘

Existing statistics status & 9 tables need repair out of the 9 tables t ere checked

Repair [Compleke /

This version of the RUNSTATS command collects set of statiskics For the objects that are related to the workload. In the process of collecting it
Skatistics Adwvisor found, Run this version if do not need to conserve time and CPU resources, IF vou wank only bo repair the problems that ¢

G| O | B E 2 BEE|®

is command repairs any problems that the Workload
orkload Statistics Advisor Found, dlick the Repair tab,

Database Name | Table Space Name | Table Mame | Cardinalit | / Reference count | ‘Weighted Reference count |
DE205C WIATSO DSM_WIA_COLUMMNS -1.,00000 25 0.0
DE4CUST TSCUST CUSTOMER. 4,500,000.00000 25 0.0
DE4EMP TSEMP EMPLOYEE 25 0.0
DE4LIMEL TSLIMEI LIMEITEM 50 0.0
DE4CORDER TSORDER ORDER 25 0.0
DE4PART TSPART PART 25 0.0
DE4PSUPP TSPSUPP PARTSUPP 25 0.0
DE4REGH TSREGION REGION 5.000000 25 0.0
DE45UPLY TSSUPLY SUPPLIER 300,000,000000 25 0.0

RUMNSTATS Conkrol Statemants RUNSTATS commands stored on database server

RUNSTATS TABLESPACE "DEZ0OSC", "WIATSO"
TABLE("DEZOE"."DSN_WIA_COLUMNS™)
IMDER{"DEZ0E" . "DEN_WIA_COL_IDX1",

"DEZOE"."DSN_WIA_COL_IDRZ")
SHRLEYEL CHAMGE REPORT YES UPDATE ALL HISTORY MONE

RUNSTATS TABLESPACE "DE4CUST" "TSCUST"
TABLE("SYSADM" "CLUSTOMER") SAMPLE 40
COLUMME"C_MAME™)
COLGROUP{"C_ADDRESS") FREQYAL COUNT 10 HISTOGRAM MUMQUANTILES 20
COLGROLF('C_NAME") FREQVAL COLINT 10 HISTOGRAM NUMQUANTILES 20 |
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Improve statistics quality and collection

* Provides advice on

Statements |Recommendation Summary | Workload Statistics Advisor (2 Workload Query Advisor

Existing statistics status @ 5 tables need repair out of the 7 tables that were chedked

| Repair . Complete
'S command repairs the problems that the Workload Statistics Advisor found, Run this version to conserve timg

5| oo I B &R

RUNSTATS Control Statements

RUNSTATS TABLESPACE DB4LINEL TSLINEI
TABLE{SYSADM.LINEITEM) SAMPLE 5
COLGROUP(L_QUANTITY) FREQVAL COUNT 10
COLGROUP(L_DISCOUNT) FREQVAL COUNT 10
COLGROUP(L_DISCOUNT) HISTOGRAM NUMQUANTILES 20
COLGROUP(L_SUPPKEY) HISTOGRAM NUMGQUANTILES 20
COLGROUP(L_SHIPDATE) FREQVAL COUNT 10
COLGROUP(L_SHIPDATE) HISTOGRAM NUMQUANTILES 20
COLGROUP(L_RECEIPTDATE) FREQVAL COUNT 10
COLGROUP(L_RETURNFLAG) FREQVAL COLINT 10
COLGROUP(L_TAX) FREQVAL COUNT 10
COLGROUP(L_RECEIPTDATE,L_RETURMFLAG L_SHIPDATE,L_SHIPMODE)
COLGROUP(L_SHIPMCDE) FREQVAL COUNT 10
COLGROUP(L_CRDERKEY,L_QUANTITY)

Missing statistics
Conflicting statistics
Out-of-date statistics

R U N STATS | | ;Interesﬁng columns:

statements

+ Statistics Advisor report

Generates | Indicates

conflicting and
KEY missing statistics
Cardinality: 10000.0
Uniform statistics collection time;  2008-09-2

control |s_supPKEY

— Canvas

Uniform statistics status: Ok
Frequency statistics collection time; 2003-02-29 45.376452
Frequency statistics status: 0K

Histogram statistics collectionftime: null
Histogram statistics status: missing
[v] Possibly point skewed: foer

» Results
— Accurate estimated costs
— Better query performance
— Less CPU consumption

— Improved maintenance window
throughput

57

Possibly range skewed: Mo

5_MATIOMKEY
Cardinality: 25.0
Uniform statistics collection time:  2008-09-29 16:06:43.376432
Uniform statistics status: (o]
Frequency statistics collection tfne: null
Fregquency statistics status: missing
Histogram statistics collection tirmermodt

Conflicting
statistics
explanation

= Conflicts detail

TABLE SYSADM.LIMNETTEM
G of the frequency records (-1.0) of the L_CRDERKEY colurmn group is out of renge Tore
Todararos: 0,00 10

The maximum frequency of e column group or column {L_ORDERKETY), (0.0), & less than the average frequency, or 1 dnaded by
graater than the merage unisss only bast-Frequently scourming values are baing collacted,
Tolerance: 00010

© 2012 IBM Corporation



Analyze access plans

= VisuaMWze access path

—  See flow of query processing
— See indexes and operations

—  See optimizer rationale

[ ModeType - Table[g]

EHLJOIN
G584 5586

. ModeType : Mested loop join[H
Mame : MLJOIN

Cardinality : 6584.5588
Total Cost : 1763.5872
Mame : LINEITEM VD Cost  : 1585043
Creator Mame . SYSADM CPU Cost - 1.5863055E7
Caorrelation Name : L <innerjoin =
Cardinality : 179998372
=partitioned table space {index based) = =IXSCAN =EMP e XSCAN HIIISCAH HEDEPT
@‘@, Repair statistics problems for this query. Gather 42 + 0.3333 14
missing statistics. Recollect conflicing statist HIFETCH
2 cs and potential obsolete statistics. Collect stat 1 @ <1KDEPT2> é‘KDEPT'> 1= TBSCAN
istics for potential data skew and data correlatio... 'y.—| e
=TBSCAN £ jIndex recommendations found. 40RDER Eails
5040037 45000000 EPROJ
1@& — ess 'F2 for focus on recommendations 10000(default)
#LINEITEM #uSUPPLIER PN 0E@OKODCKSPOP
179998372 300000 45000000
L)

Assess access path stability to reduce risk of performance regression

— Is the optimizer able to apply the filtering early?
— Are there indexes that support an efficient path?

— Do statistics allow distinction between the choices?
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Woaorklnad access nlan advisor

Review Workload Advisor Recommendations

This page shows the recommendations from the advisors that you ran.

ER S ]

Woaorkload name: topl0_select
Workload owner: ADMFOO1
Description:

MNumber of statements: 10
Workload status: EXPLAINED

Statements (Summary (Stati stics (Queries ﬁndexes [Acces Paths 52 -

Here is a summary of the results of the analysis of the query workload.
Statements analyzed: 7
Statements with warnings: 7

To view the statements, the warnings, and the recommendations, select a method of filtering,
select warning types, and click the Show Statements icon.

B |
@ Filter by severity

Count

Statements with High-Severity Warnings (]
Statements with Medium-Severity Warnings 0
Statements with Low-Severity Warnings 7

Statements[Summary (Statistics (Queries ﬁndexes fAmess Paths | Access Path Advisor Details & .

@) Filter by warning type

'Statement List

.

=R=]N 30

D Avoid using table space scans to access the specified tables.

i i ; \< Previous | 1-7 rows out of 7 are displayed. ‘:‘\Iexb‘
D Avoid using list prefetches to read large numbers of record... = —

[ Avoid sorting on large numbers of records. Stmt. NO. Stmt. Type High Severity Warning  Medium Severity Warning Low Severity Waning  Total Cost CPU Cost 10 Query Block Table Scan Index Scan Nested Looj
1 SELECT 0 0 1 457108.. 44 1., 744 0 0
2 SELECT 0 0 1 74636768 92 9 0 0
4 SELECT 0 0 2 113385, 140 4. 140 0 0
5 SELECT 0 0 1 27081089 6 1. 6 0 0
8 SELECT 0 0 1 37081089 91 9 0 0
9 SELECT 0 0 1 457108, 74 1 714 0 0
10 SELECT 0 0 1 457108.. 74 1 714 0 0
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Wakkloagk 1248 AMSOEINMHREQME BVER sice and dice” view

= Details of selected tables in summary table will be shown along the existing indexes and

60

recommendations
'_Statements Summary [Indexes 3

Original Recommendations

Estimated performance improvement:;
Disk space required (DASD space):
Tatal IUD cost:

NIA ms

199184 ms

| Table &~ | Cardinality | References to Table | Accumulaked Query Tokal Cost = | Recommended Indexes for Table | IUDyftatements on Table |

SYSADM, ORDER 45000000 3 1652715065775 I I

SYSADM,LINEITEM 179998372 3 1652714812551 a

SYSADM. PARTSLIPP 24000000 1 1652667 246461 1 I

SYSADM,EMPLOYEE 4500000 3 1758436, 463109 I 2

SYSADM.PART £000000 2 S0.021329 I I

SYSADM, CUSTOMER. 4500000 1 47 566059 I I

SYSADM.REGION 5 1 2,059999 I 1

SYSADM. SUPPLIER 300000 1 0.23215 I I o
7 y s G 5

Recommendations . Existing Indexes\l Indexes Chosen by Optimizer but nok Recommended\l Cnnstralnts} /

= 5

| Index | Table | fiction | Mew Index Columns | 0ld Index Columnsl Estimated Petformance Improvement (%]ll Estimat

LINEITEM_YIRT ID¥ 1309230728605
LINEITEM_YIRT ID¥_ 1309230397133
MIS

SV3ADM,LINEITEM
SVSADM,LINEITEM
3V3ADM PARTSUPP

[#] DS WA COLUMNS YIRT IDX_13092303616280 DB2OE.DSH_WIA_COLUMNS  Create
DSH_WIA_COLUMNS_VIRT IDW_15092303629411 DBEZOE.DSN_WIA_COLUMNS  Create

SESSICON_ID(ASC)
TABLE_ID{ASC)

Create L LINESTATUS(ASC)L_COMME..,
Create  L_LINESTATUS(ASC),L_ORDER..,
gler  PS_SUPPKEY(ASC),PS_AVAILC...

Pa_SUPPKEY

1]
0
43, 775208
99,999551
99,999351
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Wlows user 1o reV|Sevl\7l m rm or nt[[heeRt%Irrgport that summarizes the run states of all last
successful run of the workload advisors

Lists the recommended RUNSTATS and indexes, and displays the query and access path
warnings.

61

IBM Query Tuner Workload Summary Report

This report contains a summary of the recommendations from the workload advisors. Examine the recommendations and any corresponding scripts, and take apg
recommendations were generated when the warkload advisors analyzed the query workload, naot when this report was generated. Navigate to the different section

fop of page.

[ Recommended Actions ” Statistics ” Indexes ” Access Paths ” Queries ” Run Log

Overview

Recommendation generation timestamp: 2011-06-27 22:19:14

Database server configuration: jdbc:db2://dtec630.vmec.svl.ibm.com:446/STLEC1 (DEN10015)
Owner of the query workload: ADMF001

Workload name: top10_select

Default schema: ADMF001

Number of statements in the query workload: 10

Number of statements analyzed in the query workload: 10

Workload description:

Workload Statistics Advisor

2011-06-19 19:30:23

Workload Index Advisor

2011-06-19 11:59:30

Workload Query Advisor

2011-06-19 11:58:22

o|lo|a| =
ool oo
|| ==
Lo B (e R R Y |

Workload Access Path Advisor

o|lo|=a| o

2011-06-19 12:00:23
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Environment capture facilitates collaboration

= Enable
environment
reproduction

= Speed up service
process

62

v

Collect Data about the Workload Environment ®

This page generates a report that you can send to IBM support after you opened a problem management record. The report contains information about the environment in which
your workload runs. After you generate the report, use this page to send the report to an FTP server for IBM support.

Repart Options
[Jincude information about parallel processing Change values for storage group name, PRIQTY, and SECQTY

S

PMR. or ETR. Mumber (xxxxx,yyy,22Z): ' ' Version:

Unique ID

Path: | C:\Documents and Settings\Administrator IBMrationalsdpworkspacenew', metadata', plugins\com.ibm. datatools. dsoe.resource \temp

FTP Server Settings

Server name: | ftp.emea.ibm.com M Port: 21

User: anonymous Password: | sesssssssss

Directory: ftoibmfim

Proxy Settings...

Add...

Files to upload:

Generate Report Upload Files
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Firefox =

ﬁ IBM developerWorks Search

€| a|

Search for:

developerWorks search

(l BVGIO ]]el'“ Ol’kS & Technical topics  Evaluation software  Community Events

Within:

tuning sql with optim

1-20 of 572 results | Next =

All of developerWorks

vem

diagram in Optim Query ...

Tuning SQL with Optim Query Tuner, Part 2: Tuning individual queries
T T AT T T Tt s T e mirT et ToTeepoTatces s paths and showed you how to read an access path

| hitp:ifwwow ibm.com/developerworks/datallibrarytecharicle/dm-1105optimquentunerfindex html?ca=drs-

Tuning SQL with Optim Query Tuner, Part 1: Understanding access ...

M TR 17, 2010 ... T o0 are & oevelopar, UBR, of query thnmg speaanat, s critical that you understand the basics of access paths
sothat you can precisely tune ...
hitp:/fwww.ibm.comideveloperworks/datallibraryitecharicle/dm-1006optimguerytunert/

ﬁ www.ibm.com;/ search/csass/search/Tq=tuning+sql+with+ optim&dws=dw8ibm-submit=&sn=dw&lang=enfcc=USE&ddr= Ben=utf&lo: 77 7 ¢ ‘ﬁ‘ IJ-

Search developerorks Q@

Other ways to search

See results from these [BM
resoUrces:

=+ Documentation

=+ Redbooks

= Technical support

= Downloads and drivers
=+ Software product finder

See results from these external
search engines:

[& Google
[ Bing
[ ahoo!

m

Data Studio

e ——

http://www.ibm.com/developerworks
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Data Studio

Queries from all sources

Reports

Query Formatter

Access Plan Graph

Query Statistics Advisor

SSKSS

Query Annotation

Visual Plan Hint

Query Index Advisor

Query Advisor

Access Path Advisor

Workload Statistics Advisor

Workload Index Advisor

Workload Query Advisor

Optim Query Workload Tuner for

z/IOS
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Comparison of query tuning tools for z/OS

65

Optim Query Workload Tuner

Better support for modern
development environment and
dynamic SQL

Eclipse-based, GUI and stored
procedure driven

Integrates with OMEGAMON and
Query Monitor GUI interfaces

Provides virtual index capability for
single queries and across workloads

Recommends rewriting queries only
when improvements result

Has limited support to create
statistics in Query Environment
Capture and Workload Environment
Capture service support

Strategic investment spans platforms

DB2 SQL Performance
Analyzer

Better support for classic z/OS
environment, DBRMs, batch analysis,
and z/OS libraries

ISPF and batch driven

Integrates with OMEGAMON VTAM
and Query Monitor 3270 interfaces

Creates real indexes for “WHAT-IF”
scenarios for single queries

Offers a best practices Query Advisor
with approximately 150 rules

Has full support for cloning statistics
Continued z/OS specific investment

© 2012 IBM Corporation



Tools used In this presentation

Migration Step

DB2 Tool Used

Step 1

Examine Key Performance Indicators and
establish performance baseline

OMEGAMON XE for DB2 Performance
Expert

Step 2

Identify and analyze packages that will
have automatic rebinds

DB2 Path Checker

Step 3

Identify and analyze packages that will
have equivalent or better performance

DB2 Path Checker

Step 4

Use triage techniques to identify
additional problematic SQL

DB2 Path Checker

Step 5

Improve Statistics and resolve access
path regressions

Optim Query Workload Tuner for z/OS
DB2 SQL Performance Analyzer

Step 6

66

Re-examine Key Performance Indicators
after migration

OMEGAMON XE for DB2 Performance
Expert
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Other IBM DB2 tools useful with DB2 migrations

Migration task / capability

DB2 for z/OS Tool

Create pre-production test environment (subsystem & object clones)
to test DB2

DB2 Cloning Tool

Convert LOBs to in-line; Convert existing tables to Hash Access

DB2 Admin Tool

Measure and track SQL performance before & after migration

DB2 Query Monitor

Identify & free unused packages; reduce bind impacts

DB2 Bind Manager

Undo and Redo Temporal Data

DB2 Log Analysis Tool

Ensure access to critical DB2 10 core functions (during & after
migration) with cost reductions and performance

DB2 Utilities Suite & DB2 Sort

Establish and maintain DB2 10 utility syntax as company standards

DB2 Utilities Enhancement Tool

Take advantage of DB2 10 utility improvements that reduce CPU and
elapsed time for increased productivity

DB2 Automation Tool

67

Safeguard DB2 10 Data

InfoSphere Guardium Data
Encryption Tool for DB2
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IBM's portfolio of tools for DB2

» DB2 Administration Tool » Tivoli OMEGAMON XE for DB2

» DB2 Object Comparison Tool Performance Expert

» DB2 Utilities Suite > Tivoli OMEGAMON XE for DB2

» DB2 Sort Performance Monitor

» DB2 High Performance Unload » DB2 Buffer Pool Analyzer

» DB2 Utilities Enhancement Tool » DB2 Query Monitor

» DB2 Automation Tool » DB2 SQL Performance Analyzer

» DB2 Cloning Tool » InfoSphere Optim Query Tuner

» DB2 Bind Manager > InfoSphere Optim Query Workload Tuner
» DB2 Path Checker > InfoSphere Optim pureQuery Runtime

» Optim Data Growth

DB2 Recovery Expert Guardium S-TAP for z/OS
DB2 Log Analysis Tool Optim Test Data Management
DB2 Change Accumulation Tool IBM Data Encryption for DB2

and IMS Databases
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www.ibm.com/software/data/db2/zos

www.ibm.com/software/data/tools
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