Managing the Performance of
Your IBM DB2 z/OS Applications
by Using IBM InfoSphere Optim
Solutions

Peter Schouboe, IBM SWG Nordic
Norbert Jenninger, IBM

© 2011 IBM Corporation



%

Disclaimer

© Copyright IBM Corporation 2010. All rights reserved.
U.S. Government Users Restricted Rights - Use, duplication or disclosure restricted by GSA ADP Schedule
Contract with IBM Corp.

THE INFORMATION CONTAINED IN THIS PRESENTATION IS PROVIDED FOR INFORMATIONAL PURPOSES
ONLY. WHILE EFFORTS WERE MADE TO VERIFY THE COMPLETENESS AND ACCURACY OF THE
INFORMATION CONTAINED IN THIS PRESENTATION, IT IS PROVIDED “AS IS” WITHOUT WARRANTY OF
ANY KIND, EXPRESS OR IMPLIED. IN ADDITION, THIS INFORMATION IS BASED ON IBM’'S CURRENT
PRODUCT PLANS AND STRATEGY, WHICH ARE SUBJECT TO CHANGE BY IBM WITHOUT NOTICE. IBM
SHALL NOT BE RESPONSIBLE FOR ANY DAMAGES ARISING OUT OF THE USE OF, OR OTHERWISE
RELATED TO, THIS PRESENTATION OR ANY OTHER DOCUMENTATION. NOTHING CONTAINED IN THIS
PRESENTATION IS INTENDED TO, NOR SHALL HAVE THE EFFECT OF, CREATING ANY WARRANTIES OR
REPRESENTATIONS FROM IBM (OR ITS SUPPLIERS OR LICENSORS), OR ALTERING THE TERMS AND
CONDITIONS OF ANY AGREEMENT OR LICENSE GOVERNING THE USE OF IBM PRODUCTS AND/OR
SOFTWARE.

IBM, the IBM logo, ibm.com, Optim, InfoSphere, pureQuery, and Data Studio are trademarks or registered trademarks of
International Business Machines Corporation in the United States, other countries, or both. If these and other IBM
trademarked terms are marked on their first occurrence in this information with a trademark symbol (® or ™), these symbols
indicate U.S. registered or common law trademarks owned by IBM at the time this information was published. Such
trademarks may also be registered or common law trademarks in other countries. A current list of IBM trademarks is
available on the Web at “Copyright and trademark information” at www.ibm.com/legal/copytrade.shtml

Other company, product, or service names may be trademarks or service marks of others.

© 2011 IBM Corporation



PerfOrmance |SSU€S = Performance issues — main areas

— Program

* Number of file / database trips
+ DataChecks - Commitpoints

* Internal data manipulation

» Complex calculations

— Transaction Managers

* Number of threads / active users
vs. Region sizes

» Transaction mgmt protocol
— Database
» Optimized database design
* Index use vs. Direct data access
« Advanced vs simple SQL
» Database Optimizer help
— Communication
» Number of trips to database

* Amount of data shipped
* Number of threads

Optimizer /|Access Plan

Main components to watch for performance reasons:
Operating Systems — Transaction Managers — Database System — Program

language compilers — Physical devices / box, connector, memory etc...
© 2011 IBM Corporation
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Application development on _System z —old school ©

= Traditional Mainframe
development

zOS Application Server

TSO CICS/IMS TM

Applications
Assembler, COBOL, PL1, Rexx, ISPF ++

DB2/IMS DB File System

MVS

= Developing for performance relies

on 2 min factors:

— Monitors for each main
component
» Transactions, Batch jobs,

Databases, Operating system
— AddressSpace Monitors

« SQL monitors
— Advise for optimization

* App. Analyzers
» Explain (DB2 Optimizer Guess)

Complicated enough, but all inside one known
box, under one ruleset — the zOS / MVS .
Complications mainly from,

- system & core sw. upgrades

- database changes

- physical improvements

© 2011 IBM Corporation



Optimizing SQL — The process

I5ELECT GOSALESCT.CUST_ORDER_DETAIL.CUST_ORDER_DETAIL_CODE,
GOSALESCT.CUST_ORDER_DETAIL.CUST_ORDER_MUMBER,

GOSALESCT.CUST_ORDER_DETAIL.CUST_SHIP_DATE, <
GOSALESCT.CUST_ORDER_DETAIL.CUST_UMNIT_PRICE

FROM

GOSALESCT.CUST_ORDER_DETAIL 10IM GOSALESCT .CUST _ORDER_HEADER OM

GOSALESCT.CUST_ORDER_DETAIL. CUST_ORDER_DETAIL_CODE =
GOSALESCT.CUST_ORDER_HEADER.CUST_ORDER_MUMBER.

WHERE GOSalLESCT. CUST_ORDER_HEADER.CUST_CODE =
GOSALESCT.CUST_ORDER_HEADER.CUST_CODE

AN
EXPLAIN PLAN TABLE

8 | )
....llll-“‘
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Today, The IT model looks different ...
Real-time event-driven workloads, richer content, and modular technologies alter the
composition of systems and how systems are deployed as well as managed
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= Application software and middleware is deing deployed on several platforms

= Much more complicated to monitor and optimize.

= New, and different methods needs to be considered when developing,

monitoring

Client App

and optimizing applications.

CICS
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Object oriented versus Relational

The built-in original conflict

Persistence

Business Object
Customer

Reuse =
Development Speed

Object Oriented
Java application(s)

Object in use
Business Object: Customer

Field1 = Variable1, default <empty>
Field2 = Variable2, default <empty>
Field3 = Variable3, default <empty>
Etc...

So — use the fields as needed...
© 2011 IBM Corporation



Issues in the Optimization process

Explain requires that you have access to /can find the code
— It requires that you have access to the SQL
— Many times it’s very hard to predict dynamic SQL

= Explain will not advise on how to change program / SQL

= Explain bases itself on known Index structures (Fix ?Virtual Index, 8, 9 & 10)
= Explain does not cover trips across the Net

= Explain does not help minimize data shipped

= Explain needs access to production statistics....(Fixed in DB2 10 © !I)

= |t’s easy to type errors, and do you know your data ?

» Testing corrections is difficult

= The problem of introducing rewrites
— Price of corrections grows the later you have to change....

» It’s becomming still harder to figure out if there is an issue, and where you
need to optimize.

7 © 2011 IBM Corporation



Other Issues — Dynamic vs. Static SQL

= Dynamic SQL is to development what Chokolade is
to a child.... ,

— It's quick...
— It solves your problem...
— |t comes in many forms and shapes...

 But....

* [t’s not going to help meet diet goals

= [t will ’cheat’ the system burn-rates
= And - if left alone.....

8 © 2011 IBM Corporation



Difference between “healthy food” and “chokolate”....

Dynamic SQL Static SQL

DB2 will reuse SQL from dynamic statement cache | SQL is bound into a package beforehand. All SQL parsing and
possible. New feature “&” in DB2 10 will help. initial optimization work is done ahead of time and only once.
Alternatively using “?” parameter markers rather than Literals Statements are fully optimized during execution.

will enable reuse.

Still - sheer number of threads might flush statement
from the dynamic cache.....

© 2011 IBM Corporation



Management Issues with dynamic SQL...

= Every statement potentially
fires — Prepare, Bind,

ZALLU  VTM 02 v410./C D31S 09/12/08 11:29:22 2
Execute Help PF1 Back PF3 Up PF7 Down PF8 Sort PF10 Zoom PF11
T.A OMEGAVIEW PA2
THRERD ACTIVITY: Enter a selection letter on the top line.
u A" uses same #-ALL B-TSO C-CICS D-IMS E-BACKGROUND ~ F-DIST RLLIED
G-DIST DBAC  H-UTIL I-INACT J-FILTER K-FUNCTIONS  L-STORED PROC

Plan/User/Autho”ty M-TRIGGERS  N-SYSPLEX O-ENCLAVES P-WORKSTA

FLTR ON

= Access heeds to be grant
on DB2 Tables/Views poeglll

CORRID

db2jcc_appli

SYSLN200 . 0% db2jcc_appli
- 10:02:52. SYSLN200 .0% db2jcc_appli
= Litteral vs Parameter [03:05.8  SYSLN200 00.0% db2jcc_appli

SYSLN200 . 0% db2jcc_appli

markers (better in DB2 10 iRl cb2jcc appl
= Hard to find specific SQL
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IBM Tools to support the optimization process

= 2/0S / ISPF: SQL performance Analyzer
= 2/0OS / GUI: Data Studio (free)

— Visual Explain

— SQL Editor

— Statistics Advisor

= z/OS / GUI: Infosphere Optim Development Studio
Infosphere Optim pureQuey
Infosphere Optim Query(Workload)Tuner

» 2/0S / GUI: Omegamon for DB2 PE Extended Edition

11 © 2011 IBM Corporation
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 Develop

Editing, Testing and Optimizing SQL with Development Studio | S“t‘f;to

File Edit Source Refactor Mavigate Search Project Data Rum Wwindow Help

s @i@ B 0-Q- @  EHGEG- B Y
3 Package Explorer &2 ?g Hierarchy =] G_J=|'> 22 S m Cust,java rﬂ CustData,java
12 Praject1 Al

SQL sensitive
Editor

=g 3%’ Java '{?3 Data
=im

L

B Projectz resultlet.close (]
(=! b ReportGenerator statement.close ()
— (E

statement = connectionpreateltatement () ;

if (statement.execute ("SELECT CUST_CODE, ZTDDEV(ORD_STOT COST)AS TOTAL, CUST CODE FROM GOZALE
resultSet = statement.getResultSet ()
while (resultSet.next()) {

System. out.print ("customer id: " + resu Vlsuallze
System. out.print ("net sales:"™ + results a pIiCation SQL

System. out.printlni):

i
b
£

gblems | @ Javadoc @)Declaration = Properties C-’-_- SQL Qutling &3 B console T:J il

Compare performance
data of various versions
of your application

= pureQuery]
-2 analysis
- [ exec

! Ef capture, pdgeeml

+ oLy

Visualize execution

5| capture.pdgxml.org
Default. bindProps Performance Dats |Current Data v| @ @ [ metrlCS
E[ Default.genProps w8 =i
\=| pgProfiler.jar v Schemas Mumber of Times Run Total Time  Max Time T
< | 3 = 55 GosAlEsCT
s = B cusT
w =5
P8 Data Source Explorer 52 — [ @) SELECT CUST_CODE, CUST_FRST_MAME, CUST_LAST_NAME, CU 1 90.92 90.92 | 90.9z | 90.92
= G-—:Tb % || | =& @ Eﬁl e - [@) SELECT CUST_CODE, CUST_FRST_MAME, CUST_LAST_MAME, CU 2 297.06 273,61 148,53 23,45
B EEJ GOSALESCT 7] =] [ﬂ SELECT CUST_CODE, CUST_CITY FROM GOSALESCT.CUST ORDE 3 20,09 7.99 £.70 4.97
B0 Aliases - [, SELECT CUST_CODE, CUST_FRST_MAME, CLIST_LAST_NAME, CU 1 2,70 2,70 2.70 2.70
- Dependencies B [G) SELECT count(CUST_CODE) FROM GOSALESCT,CUST 14 61,04 40,82 4,36 1.20
50 Global Yariables : [, SELECT count{CUST_CODE) FROM GOSALESCT.CUST where ¢ 14 6£1.04 40.82 | 4,36 1.20
#- 7 Modules ! [#- 24 ReportGenerator )
® MaTs ; e B CUST_CODE
[ Micknames (= E CLIST_ORD
(] Packages - = B Findins 2 it 215 Log) 155
C | . h {3 PLJSQL Packages I_F SELECT ORD_MER. AS ORDER._f B 5853 333563 46,98 057 0.22
orrelate wit [ Sequences - [ SELECT CUST_CODE, sum(orp U Run3QL 3 5,80 2,38 1,93 1,63
d [ Stored Procedures - [{) SELECT CUST_CODE, AYG(ORL L showin SQL Editor 4 5.17 1.40 1.29 1.14
ata source & Tables [ [, SELECT CUST_CODE, CORRELZ [£  Export SQL to File. .. 3 3.24 1.20 1.08 1.00
. N
- cusT -
attributes pE N . Compare Execute, tune,
-5 CUST_CROTCRD sy Retrieve EXPLAIN Data
- CusT Iy A ’ ) Share, trace,
- CUST_ORD Lr1] Open Wisual Explain
i CUST:ORD_D‘_ETL — § s explore SQL/
- ST STaTE Tay sl | Database | 1ava SERasE paCkages E;a Generate pureQuery Code. ..
Dome
= Find in pureuery XML

12 © 2011 IBM Corporation
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Reduce trips

- Heterogenous Batching

G

-€

across net to data

pureQuery

Network

Application
Servers

Heterogenous Batching —
Multiple operations across
different tables all execute as
one batch

13

Table 1. operation 1
Table 1 tion 2

Iable2 gperation ]

>

>

>
-
>

Iable 2. operation 2

“ Table 3. operation 1

Table 1, operation 4

Elapsed Time (mSec)

500

400

300

200

100

The advantage of Heterogenous Batching

A/\

- HeteroBatching
8 No Batching
e JDBC Batching

0 20 40 60 80 100

# of operations per transaction

© 2011 IBM Corporation



Finding the SQL/ Program 2.. pureQuery

Managing already developed Appllcations Cuntind

AN

— Review performance

— Analyze hotspots J

" Capture Capture
— Capture performance and application
metadata l
= Optimize

_ Review — Optimize — Restrict
— Review and share SQL | |

 Visualize hotspots
* Analyze impacts from schema

changes
- Trace SQL to originating source l
— Optimize and replace SQL Configure ——> Bind
— Create approved SQL list |
= Deploy L

— Configure execution properties
— Optionally bind for static execution

14 © 2011 IBM Corporation



Using pureQuery in development & Production...

= Up front development vs.

After the fact
* You decide at runtime....
— (Dynamic/Static/Mix) gRpieaich
= DB2 / Oracle / Informix pureQuery Runtime

JDBC Driver

Static or dynamic
execution

15 © 2011 IBM Corporation
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pureQuery

pureQuery

AppServer

DB2 Connect

APi

Client tier

Any Application Server

PQ
Runtime

Application tier

Database tier

© 2011 IBM Corporation



So — does this support ...... ?

‘i{ , v iﬁii;g;"ce ¢HHIBERNATE services N
ve ¢ SPring IBATIS NET

A J A 4 A J v v - A J
pureQuery

DB2 (z/OS, i & LUW), Informix, and Oracle now
More coming VB [ Dermand 200

© 2011 IBM Corporation
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File Edit Source Refactor Mavigate Search Project Data Rum Wwindow Help

1
L
1

% -0

tg Package Explorer &2 ?g Hierarchy

1= Projectl
1= Projectz
= 'bd ReporkGenerator
B2 src
=} com.jke.sales.report
- B [J] reportapplication.java
] @, Reportapplication
Ef¥l DE2lccConfiguration, properties
- ~ER) pdq.properties
[#-B) JRE System Library [jdk]
B, Referenced Libraties
= pureQueryFolder
(= analysis
- [ exec
! Ef capture, pdgeeml
5| capture.pdgxml.org
Default.bindProps
E[ Default.genProps
=l paProfiler.jar

<

|8 Data source Explarer 52

5 GosalEsCT

- aliases

0 Dependencies

[ Global Yariables

7 Modules

1 MGTs

| Micknames

Packages

PL{SL Packages

| Sequences

Stored Procedures
Tables

[ cust

[ CUST_CRDT_CHK
[ CUST_CRDTCRD
I cusT_tny

FH cusT_orD

] CUST_ORD_DETL
- |'=| CHIST STATF TaY

]

53]

=

a7 [

8

B B

5

i

T |- EHGEG (™ P

B % W [5] < dued

X o~

/ Develop |

. ment
Studio

»

_3* Java |[?3 Data

= G% 2] m Cust,java l'_lJ CustData,java | |1| Reportapplication. java &2 _F@ pdq. properties L
~ ~
) resultiet.close () ; 1
statement.cloze ()
statement = conhection.createltatement ()
if (statement.execute ("SELECT CUST_CODE, ZTDDEV(ORD_STOT COST)AS TOTAL, CUST CODE FROM GOZALE
resultSet = statement.getResultSet () =
while (resultSet.next()) {
Fystem. out.print ("customer id: " + resultdet.getString ("CUIT CODE™) + ", ");
System. cut.print ("net aalez:"™ + resultSet.getDouble ("TOTAL™)) ;
Iystem. cut.println():
i
3 hi
L ! 2
[3_- Problems | @ Javadoc @) Declaration | = Properties L_’t-_- SQL Qutling &3 B console ?;J 7 | Q;)c" @ o 1_ L?is M
Performance Data Set |Current Ciaka V| @ @ %
v- schemas Mumber of Times Run Tokal Time | Max Time | Awerage Time | Min Time
b2 = 85 GosalescT
=5 =) cusT
[ @) SELECT CUST_CODE, CUST_FRST_MAME, CUST_LAST_MAME, CU i 90,92 90,92 | 90,92 Q0,92
e - [@) SELECT CUST_CODE, CUST_FRST_MAME, CUST_LAST_MAME, CU z 297,06 | 27361 148,53 23,45
= @, SELECT CUST_CODE, CUST_CITY FROM GOSALESCT.CUST CRDE 3 20,09 7.99 6.70 4.97
[ |:Qn, SELECT CUST_CODE, CUST_FRST_MAME, CUST_LAST_NAME, CU i 2,70 2,70 2.70] 2,70
= @J, SELECT counk{CUST_CODE) FROM GOSALESCT.CUST 14 61.04 40,52 4,36 1.20
E‘% SELECT counk{CUST_CODE) FROM GOSALESCT.CUST where ¢ 14 61.04 40,82 | 4,36 | 1.20
- [2J ReporbGenerakor - - - - -
B CUST_CODE
=~ [ CUST_ORD
4 7.11 2.18 1.78 1.35
&1}, SELECT ORD_MBR. AS ORDER_f 5853 333563 46,98 | 057 0.22
- &) SELECT CUST_CODE, SUM{ORD @‘ Run 50L a3 sao 2,38 103 1.63
- [@) SELECT CUST_CODE, A¥G{ORD 5 Showin SQL Editor 4 5.17 1.40 1,29 1.14
T [ [, SELECT CUST_CODE, CORRELZ [£  Export SQL to File. .. 3 3.24 1.20 1,08/ 1.00

3
sty Retrieve EXPLAIN Data

Execute, tune,

Open Yisual Explain

- S— Tune SQL
v ||| Dakabase !Java | Database packages |

& e

Generate pureQuery Code. ..

Find in pureuery XML

share, trace,
explore SQL

© 2011 IBM Corporation



Visual Explain — Pictures talks...

19

» Visualize access path
— See flow of query processing
— See indexes and operations
— See optimizer rationale

™

/' ‘.\\\‘
y . 9
/Data Studio
f ]
. QueryTuner |
" -
FHLJOIN
_B5B4.5586 -
Y o S =
ModeType : Mestedloopjoin[d
Mame © MLJCIN
Cardinality : 6584.5588
Total Cost : 1763.6872
nzFETCH /O Cost : 1568.6043
1 CPU Cost : 1.58530565E7
. .9;%"‘ <innerjoin =

[ ModeType

. Table[8]
Mame . LINEITEM
Creator Mame o SYSADM

Correlation Mame : L
Cardinality . 179898372
<z partitioned table space (index based) =
@g Repair statistics problems farthis query. Gather
missing statistics. Recollect conflicing statist
cs and potential obsolete statistics. Collect stat
istics for potential data skew and data correlafio...
%"_"i Index recammendations found.

ETBSCAN
5840837

.‘égs = o] Press 'F2 for focus on recommendations
“LINEITEM MN naSUPPLIER PXO@OKODCKSPOP
179998372 1 300000 45000000
& v

HPXS@SKNK
300000

MWFETCH
1

EIXSCAHN
42

e XSCAN n3XSCAN
0.3333 1

&

H=DEPT ES0RT
14 10000

1 1
<|KDEPTZ> <4JIDEPT'>
0 14

nsTBSCAN
1249 0005

Edaiti
9EPRO.J
10000(detautt)

{1+0RDER
45000000
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Figure out wht triggers Explain/DB-Z Optimizer

Statements [Recommendation Summary | Workload Statistics Advisor 7

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

Repair . Complete

ThIS Version of the RO 1A1S command repairs the problems that the Waorkload Statistics Advisor found. Run this version to conserve time

ALY LY

RUNSTATS Control Statements

RUNSTATS TABLESPACE DB4LINEL TSLINEL
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 MUMQUANTILES 20
COLGROUP(L_SHIPDATE) FREQVAL COUNT 10
COLGROUP(L_SHIPDATE) HISTOGRAM NUMGQUANTILES 20
COLGROUP(L_RECEIPTDATE) FREQVAL COUNT 10
COLGROUP(L_RETURMFLAG) FREQVAL COUNT 10
COLGROUP(L_TAX) FREQVAL COUNT 10
COLGROUP(L_RECEIPTDATE,L_RETURMFLAG L_SHIPDATE,L_SHIPMODE)
COLGROUP(L_SHIPMCDE) FREQVAL COUNT 10
COLGROUP(L_ORDERKEY,L_QUANTITY)

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

— Improved maintenance window
throughput

‘Half of access path PMRs could be
resolved by statistics advisor before

calling IBM support.” — IBM Support

20

Workload Query Advisor

P
.

/Data Studio
. QueryTuner |

New!
Repair and Complete
ontrol Statement

d

* Provides advice on
— Missing statistics

RUNSTATS

statements v

— Conflicting statistics
Generates o
— Out-of-date statistics

Statistics Advisor report

control _
Indicates

Interesting columns:

conflicting and
missing statistics

Cardinality: 10000.0
Uniform statistics collection time:  2008-09-29
[V] Uniform statistics status: 0K
Frequency statistics collection time: 2003-09-29
Frequency statistics status: e
Histogram statistics collection time: null
Histogram statistics status: missing
Possibly point skewed: Mo
Possibly range skewed: Mo

]
E S_SUPPKEY
i

376482

S_MNATIOMNKEY
Cardinality: 25.0
Uniform statistics collection time:  2008-09-29 16:06:48.376482
Uniform statistics status:
Frequency statistics collection gme: null
Freguency statistics status: i
Histogram statistics collection time: null

= Conflicts detail

Conflicting

Tane s statistics
Tolerarce: 0.0010 | mﬁ‘"’"\\ explanation

The madmum freguency of the column group or column L_ORDERKEY], (0.0), i less than the average frequency, o 1 divided by
greater than the average unlsss only least-Fequently ooneming values ans being collacted,
Toderance: 0.0010

© 2011 IBM Corporation



Improve Query

Jesign

" Query
| J
Tuner

Statements |Recommendation Summary | Workload Query Advisor 7

The following is & summary of the queries analyzed in the workload. Use this criteria to fi . .
View analysis

[

Workload Index Advisor Workload Query Advis

Guard against errors and
oversights:

Further constrain query,

summary increase index utilization, and

Statements Sorted by Mumber red uce d ata reads
Statements Analyzed Successfully 22
Statements with Warnings 4 . .
Mumber of High Severity Warnings 0 ﬁ‘l |g h I | g htS re I evant
Mumber of Medium Severity Warnings 0 - QL Text
Mumber of Low Severity Warnings 7 - com po ne ntS Of th e
Statements with High Severity Warnings 0 SELEF; ﬁfgm& q ue ry
Statements with Medium Severity Warnings 0 , A.LASTNAME
Statements with Low Severity Warnings 4 O Ry

L . A.BONUS

, A.COMM

Filter recommendations
by severity

Query Advisor checks for

— Missing join predicate for
referential constraint

— Predicates that can be
rewritten as indexable

— Stage 2 predicates that
can be rewritten as
stage 1 predicates

21

; B.LOCATION
n C F‘ROJNAME

DSNBQ 10 EPROJ .-'-\S C
WHERE ( A.EMPNO IM { SELECT DSM&9 10.0EFT.MGRNO
FROM DEMB910.DEPT

Selected Recommendation:

+ Recommendation Details \\/
Provide a join predicate based on the referential constraint between tables DSNE910.EMP and DSM3510.DEPT.
There iz a referential constraint between these two tables, but there is no join predicate that uses the foreign keys and their corresponding primary keys.

Consider adding join predicates between columns EMPNO in table DSME210.EMP and columns MGRMO in table DSNE910.DEPT to aveid fetching redundant data
in the result set.

« Explanation

If a referential constraint is defined between two tables, the queries that join the two tables generally have corresponding join predicates that map to the
referential constraint.

© 2011 IBM Corporation



g

Visualize Queries and Costs to Speed Analysis il

Tuner
Formatted Query Annotation Additional Information
=] SELECT A.EMPMNO
: , A FIRSTNME H
_ Sl Easily see tables,
, A.JCB sections, join Examine table
AN redicates, etc i ot
' ABONUS P , elC. statistics and
Db additional information
, B.LOCATION
, C.PROIMAME
FROM DSM2910.DEPT AS B CARDF=14  QUALIFIED ROWS= s |
. DSMES10.EMP AS A CARDF=42 QUALIFIED_ROWS= Iv,
= , DSMB910.EPROI AS C CARDF=(missing) QUALIFIED_ROWS iv
WHERE { A.EMPNC IM { SELECT DSM3910,DEPT.MGRNO ~ COLCARDF =42 MAX_FREQ=(r |w|
FROM DSMN3210,DEPT CARDF=14 QUALIFIED _ROWS= .V |
P WHERE DSN3910.DEPT.MGRNO IS NOT MULL COLCARDF=9 MAX_FREQ=4: |» | DSM3210.DEPT.MGRNO contain(s) skewed data
)
i AMD A WORKDEFT = B.DEFTNO COLCARDF =8f14 MAX_FREQ=: |%| DSN8%10.EMP.WORKDEPT contain(s) skewed data
AMND B.DEFTHNO = C.DEFTNO COLCARDF=14/{missing) MAX_FREQ v
)
ORDER BY A4.EMPNO ASC
, A FIRSTMME ASC
, A.LASTHNAME ASC

= Accelerate analysis, reduce downtime
— Spot human errors

— ldentify where filtering should occur

22 © 2011 IBM Corporation



4, 4 Improve performance/ PG

/ Query x.\‘
Execute Advisors

" Tuner =

/4

& |2 Textsources
3 | § | il Single Query
a Irput Text 3 [ woridoad q
Fie 5

7~| Set Advisor Options
|1, Run Worldoad Advisors
5] Generate Workload Table Report

[ Open Schedule . ;

SQL Category
Exported Workload

'; [] D82 for zf0S Sources - g

W statemert Cache h}
Catalog Plan or Package
QMF
QMF HPO
S0L Froce dure

000 | 2. capture | 1.

Plan Table workload Statstes Advesor
Statement Tzble
Function Table ok i
View, Trigger, or SQL LCF W Index Advisor

[] DBin Limux, UNIX, and Windows Sources - 0O Report
Package
SQL Frocedure

| 5.Review 4. Tnvoke | -

View, Trigger, or SQL UCF

| seectal || ceaxrm |

Drill Down into advice
Validate improvement
Adhisar Munber | Prorty | Description Name Summary Statuis Owner Execution Time
- Recomendaters WorkoadwithTypicalStats ANALYZING BI0SC12 CPU tme: 97,32 (second, .
Statistics Advicer 1 () HIGH R statists prables For shis query, Gather missig statistis, Recalect corficting st b WorkosdTuned\iithstatehdviesr  ANALYZING BSC12 CPU time: 53,18 (second. .
Cuery Advisir 2 (1) MEDIM  Proide & jon precicate based on the referentidl constrait betvesn WESE&‘JHBJE-.EH...Q WorkosdTunedWithindexadviser  ANALYZING BA0SC07 CPU trme: 40,67 (second. .
Guery Adisir ] (1 MEDTLM Provide  prcicatecn coam WORKCEPT, AbsoluteCPUTimeExceptionMonitor ENASLED/STARTED SYSADM NfA
Access Pefn Advisor 4 0% Aveid reading ol ndex keys on an indee scan (QELOCKNO = 1, PLANNG = 1), NormaManitor ENABLED)/STARTED SYSADM WA
Irydes, hvieer 5 @100 Inces recommendatians faund

23 W U 1 1 IDIVI LOIrporduori



Optimizing programs & SQL in distributed world....

A high-performance, data access platform to simplify
developing, managing, securing, and optimizing data access.

= Infosphere Optim pureQuery - Simple and intuitive API
— Enables SQL access to databases or in-memory Java objects
— Enables high Batching (fewer trips on the net)
— Collects run statistics in central database
— Runtime option enables flexible SQL deployment for DB2

» Infosphere Optim Development Studio
— Integrated development environment with Java and SQL support
— Improve problem isolation and impact analysis
» Infosphere Optim Query Workload Tuner
— Optimize application performance and reduce costs
— The power of advisors
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Performance Monitoring and Tuning

OMEGAMON XE for DB2 Performance
Expert on z/OS

Norbert Jenninger

© 2011 IBM Corporation
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Omegamon for DB2 - Newest Versions

= Version 510 - GA 10/22/2010

« OMEGAMON XE for DB2 Performance Expert on z/OS V510 *
« OMEGAMON XE for DB2 Performance Monitor on z/OS V510 *
- DB2 Buffer Pool Analyzer for z/OS V510

— Key Content of these new versions

 Full “Exploitation” Support for DB2 10

 Additional customer-driven requirements (Improved Data Sharing
Support)

* Reduced CPU and storage consumption

 New Extended Insight allows monitoring an application and SQL
“end-to-end”

= (*) We will use OMPE and OMPM as abbreviation in this presentation
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= Support for approximately 30 DB2
Line-items and change requests:
— SMF compression
— ACCOUNTING )
» Separation of Lock and Latch wait times '

* More granularity on package level

: i!éggﬂ%zng%g#h/lpA;;gglgsused DB2 10 beta: More than twenty DB2 10 beta

- Distributed threads accounting customers have downloaded and used OM PE
- STATISTICS V510

IFCID 225 (memory) changes
« Multiple IFCID 2 for each 25 buffer

pools (>25 buffer pool usage) OMEGAMON beta: OM PE V510 beta
; gCS)E enhancements including static customers tested OM PE with DB2 V8, 9, and
10

- EDM Pool and other working memory
moved above the bar

— New and updated ZPARMs
— PERFORMANCE traces
— Audit trace changes
* Row-level and Column-level access

control
* New DBA privileges
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Latest News:
New Function PTF UK65924 / APAR PM35049

29

Near-Term History now with zIIP off-load

plus improved precision in NTH CPU filter
ATF display new DB2 10 metrics for CLOSE CURSOR
Reporting

— SQL Activity Trace shows new DB2 10 metrics for CLOSE CURSOR

Static/Dynamic, Sync buff reads, Getpages, Indexscan, TS scan, rows exam., rows proc., sorts, buffer writes, ....

— Audit TRACE and REPORT supports new IFCID 271. Data related to objects
ROW PERMISSION and COLUMN MASK are shown

— Record Trace show new V10 (after GA DCR) instrumentation
— New System Parameter

Performance DB (INTEGER to DECMIAL, extend fields to avoid overflow)
New PE client driver (Display Static SQL cache)
plus couple of internal fixes

© 2011 IBM Corporation



So - where is my problem?
=> End-to-end monitoring with SQL level deep dive - Extended Insight

Users DB2 for z/OS

nnnnn
mmmmmm

details

o ... tells me which application it is, and ultimately which business function

| ... where | can measure what my application/user is really experiencing. Tells
~me which components are involved and where my application/SQL is spending
its time

. ... tells me where the SQL statement is coded and let’s me change it if

necessary
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Distributed workload:

Legacy workload:
Internet, WAS, Java

Cobol, Batch
CICS, OLTP

Data Warehouse

Snapshot Data Event Trace Data

START TRACE (MON) @) e.g. START TRACE via ZPARMS
&% :
/ Po .
% );9 or -
’%\ ‘VO via monitor
’707 & program

]
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DB2 Metrics / Instrumentation data and their usage

Femmmmmm e e e e e ——— - |
' DB2 snapshot

| (synchronous) | IFI API (READS)

I'trace data

|

1

I DB2

| Hook into DB2, Save materialized data
Contr0| direct access to control blocks, in storage or on disk space

1

I blocks

1

|

1

1

I DB2 event
: (asynchronous)
1 trace data

I OP-
buffer
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Still one ajor pai' point -

What is happening outside of DB27? (e.g. with remote applications)

z/0S

e
WehSphere

Z0+~30=Xx

© 2011 IBM Corporation
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Where is my DB2 application spending its time?

= OMEGAMON PE’s Extended Insight is an advanced way to monitor the
database workload (SQL) of your applications and solutions

— Get total response times and response time breakdown (appl, driver,
network, data server) per defined workload/cluster (e.g. per system,
application, user)

— Compare workload from various servers / applications

— Select a time period for analysis
— Get top SQL statements per defined workload

— |dentify top clients contributing ﬁ = . 1 o J——

. App pre- and post-processing
in the workload

Application transaction
SQL 1 sqL 2 COMMIT
WebSphere or
Java App Server
Extended Insight is available with JCC driver

the Performance Expert Offering _'.r"-
I
only T

Operating
System
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Linux, zLinux, Unix, Windows

Repository
Database

1
1
1
1
1
1
1
| e R
!

;;;;;;

Appl-
Seref

€19
WebSphiere

Color coding:
T = OMEGAMON XE for DB2 PE V510
I~ DB2 for z/0S and DB2 Data Server drivers
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How to start and navigate to the Extended Insight dashboard

= Seamless navigation depending on the usage/problem scenario ...

1. Integration and navigation to Extended Analysis Dashboard as part
of new OMEGAMON XE for DB2 PE on z/OS (OMPE) TEP
workspace

2. As a stand-alone web console session

3. Integrated with ITCAM and navigation to Extended Analysis
Dashboard
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OMPE on z/OS TEP
Navigation to the Extended Insight Analysis Dashboard

] DBAT End-to-End SQL Monitoring - IBM-590C1A11DE1 - SYSADMIN *ADMIN MODE* Jogd

File Edit View Help
A@-%- Db BB2B80E NOLEY QLWAACUOIOENEZzEE L0 | 3

=4, Havigator 2 08 “ Thread Summary Navigation s T 0 B O % |
B View: |Physical = Q|| e . . -
* pri All Threads Connectedto DB2 | CICS Threads | Detailed Thread Exceptions | Distributed Alled Threads |
= [@ pa11:Pmo1:DB2 = % : -
= (TSR ST R  Enclave Threads | IMS Threads Lock Conflicts
. [Thread Activ g — — : | |
L storage Consumption { Packages | Plans | Utilty Jobs |
& system Status i
- | s 2 x| T x
l; Detailed Thread Exceptio ¥ .0 DDF DB Access Thread CPU% 11 = R .0 DDF DB Access Thread mBe o
& Lock Conflicts 3 03
L Subsystem Management = =
3 1 #iline 1ake b I
4] ] Ocr cpu Rate \Oin B2 cP CPU Time
SUK | sux ' 3l
== Physical - : = P -
Current| DBAT | MAXDBAT DBAT DBAT Conn | DBAT Conn
MAXDBAT | DBaT | Utilization| HwM | CONPBAT | connection| Utilization | HvwM
ﬂ/ T = = N il 10000 NI ‘ L = T il -
< Enc-to-End saL enitoring__>=———_ Navigation to the OMPE w ".‘.r.kspa.ce ‘v-v"ththe ........
08 7 Greweam - [l EoF QOIl manit inf o e y 1 H -
. EcE OWL monitoring mrormation
#  LinkAnchor... g CP CPU | ifzgas : i : Sismosieotioe i . SGL - Rows
e T [DBRM(Unicude} Rate | Sttus Workstation ID UI%er Transaction ID (Unicode) [Corwersauons Received | Sent
ﬂ 00:01:07.1 | DISTSERY | SQLC2FOA 0.0 IN-DEZ | IBM-590C1AT1DET | suk | db2bp.exe SUK .- 0 6| 4&72|-DA
# | 00:00:08.3| DISTSERY | SQLC2FO0A 0.0 | IN-DB2Z | 1IBM-590C1A110DE1 | suk | dbZhp.exe SUK i 0 6| 572|-DA
A | b
‘ l@ Hub Time: Tue, 07/13/2010 07:33 ... H () Server Available . DBAT End-to-End SGL Monitoring - IBM-590C1A11DE1 - SYSADMIN “ADMIN MODE*

© 2011 IBM Corporation




38

O

on z

Navigation to the Extended Insight Analysis Dashboard

&d  End-to-End SQL Monitoring - IBM-590C1AT1DET - SYSADMIN *ADMIN MODE*

M=%

File Edit view Help

f#@-%- JH HEASR&VUE HOSLEL |

ARcpipoEREsBEAEE 3B

© 2011 1B Corporation

=4 Navigator Rl | Thread Summary Havigation s F D B O % |
& B > -
4 fagrheical (7] Q | | aThvesds comnectedto DE2 | OIS Threads | Detailed Thread Exceptions | Distributed Allied Threads |
F 00 S o
i DB Zplex BAT Enclave Threads| M= Thresds | Lock Conflicts |
= CEH Pmo1
= DE3Z Packages | Plans | Litility Jobs |
Da11:PMO1:DBZ Extended Insight Analysis Dashboard: DEMO@local @ | oevociocal || piscomect |
B o213:PMONDEZ : :
- Workloads are listed in the grid. Click in the left column to show the chart for the workload. Use the second column to expand and collapse workload clusters in the grid. Double-click a row to view details. Click New to
D911 :PMO1:DB2 create a workload cluster group.
B DQA“] 1:PmMO1:DBZ2 ‘ Open Datails| ‘Amvate... | ‘ Deactivate... ‘ Expand Collapse
Thread Actl"ﬁ'lh" Average End- Maximum Maximum
. F Workload Cluster to-End Inflight End-to-End Average Average A\.reragn.: Warning (%) | Critical (% T i .
Q Storage C':'nS'Jmpt“Jn it Group/Workload Cluster Response  Elapsed Time Response ata N_Etwurk Client Time arning (%) ritical (%) ransactions (/min)
Q SYStEm Status Time (sec) (sec) Time (sec) MG (sec) o
I : ks Show ¥ ¥ DEMO@ocal 0.088  01:11:04,328 1.063 $0.079 £0.009 0 NP e 710,097 |+
|;| Detailed Thread Exceptio
Q L |-( C ﬂ t gshow VECognos report packages 0.089 0.078 1.063 40.080 40.009 0 1.207 0.046 700.387
oc oantlicts ]
|;| Subsysh M t s Show @ growth 5.639 0 0 B5.637 %0 #0.001 0 0 971
URsSystem mManademen
Q T Mv g ES?‘IUW Epruﬁl 0.013 0.062 1.015 40,002 0,011 %0 3.701 0.141 228,355
o anager =
Q Ut'?hf._l b & Bmde Qresu\tspergao 0.012 0.078 1.031 40.001 £0.011 €0 /P NP 228.871|
Hity Jops
1 Bmda @ eamingspershare 0.007 0.062 1.063 £0.001 ©0.006 $0 /P /P 233.452
L] EDM Pool
Q Bufier P I'M t BH\dE DECUgnususers 0.089 0.078 1.063 40.080 40.009 #0 1.971 117 700.387
utrer Fool Manadgemer
Q DEZ M 4 & Show DQCognos report servers 0.089 0.078 1.063 40.080 £0.009 €0 /P /P 700.387|_
BSSA0RS
Q val A t'g'h,f B show | »®cClient user IDs 0.083  01:11:04.328 1.063 €007 £0.009 0 /P /P 710.097
olurme ACTiv L
=1
Q CICS Connections 8 Charts for selected workload cluster groups
Q IMS Connections Cognos users B8 resultspergeo Maximum Off || INE earningspershare | Show Maximum || | @
Q DEZ? Connect Server 120 -80  pAverage End- 1200 DAverage End- - DAverage End-
St 0.100- Maimurm tim 1.000- WMayimum enc S Masimum tim
L] DDF E2E Monitaring " YVUVGOW oy weirurt B s
- 2 - 012
B =711:PMO1DEZ . L Y oo -
LH PmOZ o) L
-20 0004
Q PMO= 0.02 0.200.
@ PMO4 = o G 134540 O3/3 1400 :-30 Gmn mmied G dnw O3 13:46:40 0331 14:00:00
4 | b Time Time Time
== Physical IIIDDnE |
I I
| ” (B Hub Tirme: Tue, 07132010 07:58 A L&D Server Availahle || End-ta-End SQL Manitaring - IBM-530C1AT1DET - SYSADMIN *ADMIMN MODE*
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Optim Performance Manag;e'r Web Console with
He_alth Sumary and navigation to Extended Insight Dashboard

€3 Optim Performance Manager

(]

| Performance

Setup
_ _ . 1l info
3 Healtl‘m_ghummary % ITCAM Data Collection
Wt
I = e i i .
& high-level zummary of the health and parformance for 0sitory

» Inflight £ all of the monitored databases,

I = Bl i o: Eerlirsn I % Manage Data Server Drivers

% Reports

3 Logs

% Task Manager | v | | |l Manage Database Connections |@, welcorne - My Optirm Central |

jen | Log out | phout | @
]

=

L@, Welcome - My Optim Central ] [&Manage Database Connections = ] | Extended Insight Dashboard ] [ Health Summary

|® ; | ll Configure Health Summary... || | :

£

| o lg ;@}
Alerts System

Database / Extended In}kt
Ban
[y critical alarts (2)
[3 Warning Alerts [0

| Alert Severity | - |

L,ECriticaI and Warning Alerts [3)

Data Source

CMPDE11

OMPDAL1
SME1

B I 5

Navigate to Extended Insight Analysis Dashboard for E2E SQL monitoring =>

3 total items

10 | v | Items per page |4 Page -1 |vjof 1 [][n
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Extended Insight Analysis Dashboard

The slider bar allows selection of the time period to be considered

C - ) Optim Pe

TSCHAFFL | Logout | About | @

45 Task Manager | *

3% Manage Database Connections | |<:'13We|cnme —\{"Iy Cptim Central | =
AV

= =
|<Tt'_‘|WeIcorne - My Optirn Central - ||l}H Manage Database Connections ] [ Healb\ Surnrary ; H Waorkload : | [ System H OWEFYIEW | | Extended Insight Dashbeard |
Learn about the time\contrals. o @14 J GMT +01:00 | End Time:
Recent D 03726 09:06 - 03/26 12:06 03/26/10
03/17/10 |- 2 03/26/10 12:06 i
16:00 1z:06 Duration:
History sk SEIE 3 Hours | w
Aggregation level:l

Extended Insight Analysis Dashboard: OMP1D911

© | oMPiD91L || Disconnect

Workloads are listed in the grid. Click in the left column to show the chart for the warkload. Use the second column to expand and collapse waorkload clusters in the grid. Double-click a row to view details.
Click New to create a workload cluster group.

| Open Details | | Activate... | | Deactivate. .. | | MEw... | | Edit... | | | | | | | |Transactiu:|n Taopaology Expand Collapse
A End- Maxi Maxi
Workload Cluster verag:u_élnd aln:frlr:u;;r:: Endai::_nEuan Average Data | Average Average rancactinng
Graph Group/workload g Server Time |Network Client Time Warning (%)} | Critical (%) g
i ier Response Elapsed Time Response ( ) - ( ) {/min)
Ul Time (sec) {sec) Time {sec) Z2E AUl SBE
B sh,.. ¥ ® Host names/IP addre 0.588 0 1.528 0485 40,002 @0.1z0 NP NP =
ks sh.., #09,152,205.30 0.588 0 1.528 w0485 40,002 @0.120 MAP MAP A
[ sh.., ¥ % application Types 0.588 0 1.828 0465 0,002 40,120 NAP NAP 6
ki sh,.. ¥ OTHER 0.588 0 1.528 w0485 40,002 @0.1z0 NP MAP 6
B sh,.. G1.Iﬁ.l'n3|35|:uhere Applicati N/ /P M/ AP /P M/ M/ MAP
ki sh... @ yebsphere applicat MNP M/P M/P M/P M/P M/ M/P NP7
[=—— S
® Charts for selected workload cluster groups -*‘

Overview and comparison of “Workload cluster groups” but also on details with the
capability to select and further zoom in.
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Extended Insight Analysis Dashboard

Activate Workload Cluster Groups %]

Select the workload cluster groups to activate., Only activated workload cluster groups are
rianitored and shown on the performance monitoring dialags.

4 Manage Database Connections %Welcnw I_Ml_l_| 1'3:‘:1
—/ 1

< Task Manager |~

[@Welcome - My Optimn Central - ”Dﬂ Manage Database}{nnec’cinns ] |- Workload Cluster Group Description
Learn about 1
Recent D |_| EZE_SAP_SAP_REPORT_ZO5_CL_... EZE_SAP_SAP_REPORT_ZO05_CL SGROUP_DESCRIPTICN
0317710
16{00‘, |3 |_| EZE_SAP_SAP_TRAMSACTIOMS_Z... EZE_SAP_SAP_TRAMSACTIONS_Z05_CL GROUP_DESCRIPTICON
; 34 sec '
Histor
: aggregation level:l || AR application zervers Cantains a workload cluster for each SAP application server t...
Extended Insight Analysis Dashboard: OMP1D9 || 54P uzers Contains & workload cluster for 2ach SAP end user that send..,
nEhlsatemr el et e o L C halsindtel et eolisn: tots o Hasie hartey || 59w application servers Shows the responsze time of each InfoSphere Warehousze ap...
Click New to create a worklged cluster group. | 5o applications and flows Shows the InfoSphere Warehouse applications and flows ace...
| Qpen Details | | Activate.., | | Deactivate, .. | | Mew., .. | | Edit... | | . . .
|| Datastage jobs Contains a workload cluster for each DataStage job that zen...
. End- Maxi
Workload Cluster b A _n el CrataStage servers Contains a workload cluster for each DataStage server that ..,
to-End Inflight
Graph GroupfWorkload R El d Ti
Cluster R 2RSEL CANE || Cognos users Contains a workload cluster for each Cogrnos user that send...
Time (sec) (sec)
i =h... ¥ % Host names/IP addre 0.5a8 ] || Cognos report packages Contains a workload cluster for each Cognos report package...
ki sh... #49.152,205.30 0.585 0 || Cognos report servers Cantains a workload cluster for each Cognos report server .,
ks sh... v application Types 0.588 0 || websphere Application Servers Cantains a workload cluster for each websSphere Application...
s sh... @ OTHER 0.588 o L WebSphere applications Contains a workload cluster for each WebSphere application...
i sh... “ webSphere Applicati NP NP || Authentication IDs= Cantains a workload cluster for each authorization ID that =...
G i .I
s sh. e =Rzl e it || <lient workstations Cantains a workload cluster for each workstation that sends ...

® Charts for selected workload cluster groups

Define your “Workload cluster
groups” as you need [ o | [canecel]

a © 2011 IBM Corporation



Edit Workload Cluster Group SAP Transaction/Batch Job

Step 2 of 3

A worlkload cluster group can cover the entire workload of a database or only part of it. Specify connection a
to generate workload clusters for this group. You can select one more attributes for clustering. You can also
connection attribute to reduce the workload that is covered. Click Browse (...) to view the available filter vall
Click Refresh to generate the workload clusters.

Connection Attributes and Filter Criteria

Type of workload cluster group: | 5AF on System 2 | v | Sampling period:

Current time s |

Cluster by Connection Attribute Filter the Workload

|| sAP Application Server | | saP Application Server A

Edit Workload Cluster Group SAP Transaction/Batch Job Q

Step 3 of 3

You can specify response time thresholds for the entire workload cluster group or for individual workload clusters. When the workload
cluster group is activated for monitoring, you are informed if thresholds were violated. The thresholds that you set for workload
clusters on the Extended Insight Dashboard do not apply to other dashboards.

G) Do not use default values. Specific thresholds can be entered in the table below.
O Use default thresholds for all workload clusters{in addition,specify thresholds can be entered in the table).

Warning threshold: | v |

Critical threshold: | v |

Sampling period: =< 03/16 08:49:01 - 03/16 09:49:01 =

| | sAP End User | | sAP End User | v |
|| SAP Report/IDoc Massage/BW Query || SAP Report/IDoc Mes... v
|¥] SAP Transaction/Batch Job || SAP Transaction/Batc... v

Generated Workload Clusters

Workload clusters: 5

Gessaaiiazal

Transactions executed:

16.593

Workload Cluster Name

SAP Application Server

SAP End User SAP Report/IDoc

Message /BW Query
session_manager x * %
sap_collector_for_pe x x ¥
sml2 X = b

* % *
sap_rsicfdlt x ¥ ¥

Workload Cluster Name Average End-to-End

Maximum End-to-End

Warning Thresholds

Critical Thresholds

Responsa Rasponsa

session_manager 0.508 0.810 None Mone
sap_collector_for_pe 0.280 4.425 None Mone
smiz2 0.240 1.771 Mone None
- 0.065 7.480 MNone Mone
sap_rsicfdlt 0.052 0.090 Nene None

Click in the threshold column to apply a specific value to a workload cluster.

| cBack| | Next= | | Finish | | Cancel |

| cBack| | | | Finish | | Cancel |
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Setting Client information - Samples

DB2ConnectionPoolDataSource ds = new DB2ConnectionPoolDataSource();

ds.setUser("myuser");

ds.setPassword("mypass");

ds.setDatabaseName("mydb");

ds.setConnectionAttribute

("ClientAppIName=WebSphere-Samples;

ClientWrkstnName=WebSphere-Wkstn;
ClientUserid=WebSphere-User
ClientAcctStr=WebSphere-Acctstr");

PooledConnection poolconn = ds.getPooledConnection();

con = poolconn.getConnection();

WhitePaper: http://www.ibm.com/developerworks/data/library/techarticle/0212shayer/0212shayer.html

»=—CALL DSMRLI—(—function, correlation-id,—accounting-token, accounting-interval b

- ) >
l— —retcode l

|—,—r‘eus code | I

L,
L dJ'I

M Corporation
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Reported on the DB2 for z/OS

Accounting report, for example
ACCOUNTING

EXEC

REPORT FROM (04-01-13,13:42) TO (04-01-13,13:50)
ORDER (ENDUSER-WSNAME-TRANSACT)
INCLUDE (WSNAME(WORKSTATNAME))

or in a DB2 “DISPLAY THREAD ....” command output

DENVA01T  -3GI2 DISPLAY THREAD REPORT FOLLOWS -

DENVAD=2T -3GI2 ACTIVE THREADS -

NATE AT & BEQ ID AUTHID PLAN A3I0 TOEEN
SEEVER. B4 * 663 DIENVE. exe JEN DISTSERY 003% 353

V437 -WORKSTATION=JENNINGE , USERID=JEN,
APPLICATION NAME=DZNVE.exe
Va45-998C474, KADS. 040112202545=353 ACCESSING DATA FOR 9.152Z.196.116

SERVER R4 * dd dbZbp. exe JEN DISTSERY 005% 351
V437-TMORFKATATION=JENNINGE , T3ERID=]en,

APPLICATION NAME=dbZhp.exe
V445-G995C0474, E207. 04011 2191547=35351 ACCESSING DATA FOR 9.13Z.196.116
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Extended Insight Analysis Dashboard

Expand to more details, e.q. expand user data and application data
Extended Insight Analysis Dashboard: COH1 SN81

Worldoads are listed in the grid. Click in the left column to show the chart for the worldoad. Use the second column to expand and collapse workload clusters in the
group.

‘ Open Details ‘ ‘ Activate... | | Deactivate... | | New... | | Elitiae ‘ | Copy... ‘ | | | Delete | | Wiew All Known Clients | | Transaction Topology
Workload Cluster Average End- Maximum Maximum End- = L .ﬂ = S
Graph | Group/Workload to-End Inflight Elapsed to-End verage_ L Nerone 2 jurerage s
| i T i Server Time MNetwork Time Time
Cluster Response Time Time Response Time
[ sh... ¥ % COH1 SNB1 0.071 0.203 7.460 %0.019 «0.006 0,045
B sh... » ¥ SAP Transaction/Bal 0.071 0.203 7.460 w0.019 w0.006 w0.045
(i sh... * ¥ SAP Report/IDoc Me 0.071 0.203 7.460 #0.019 0.006 0.045
[l sh... » % SAP application seru 0.071 0.203 7.460 #0.019 %0.006 ®0.045
[l sh... ®» % application Types 0.071 0.203 7.460 #0.019 %0.006 #0.045
Workload Cluster Average End- Maximum  Maximum End- R e FRo SIS SRR
Graph | Group/Workload to-End Inflight Elapsed to-End g 4 9 ’ £ 9 B
¥ 7 E Server Time Metwork Time Time (/min)
Cluster Response Time Time Response Time
ki sh... ™% CoOH1 SNB1 0.071 0.203 7.460 %0.020 +0.006 %0.045 15.776
ki sh... ¥ % SAP Transaction/Bal 0.071 0.203 7.460 +0.020 +0.006 0.045 15.776
k2 sh... # session_manager 0.508 0 0.810 #0.367 #0.073 w0.041 3
k& sh... Qsap_u:u:ulleu:tur_fu:ur 0.280 ] 4.425 #0.072 #0.019 #0.188 21
ke sh... ®sm12 0.275 0 1.771 #0.122 %0.130 ©0.024 1.182
ki sh... ® 0.062 0.203 7.480 %0.016 %0.004 %0.042 15.103
ki sh... @ sap_rsicfdit 0.052 0 0.090 0.021 0.012 0.019 2
ki sh... T % SAP Report/IDoc Me 0.071 0.203 7.460 %0.020 %0.006 %0.045 15.776
ki sh... @ rastatph 0.493 0 0.493 %0.010 #0.473 %0.010 1
ke sh... # saplscsm_downtil 0.461 0 0.645 %0.050 #0011 %0.400 0.571
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Extended Insight Analysis Dashboard
Expand to more details, e.g. expand user data and application data

Workleoad Cluster Average End- Maximum Maximum End- A Disk = A it
Graph  Group/Workload tn—!Em:l Inflight Elap-_se-d to—!Em:l 5::::?;;‘33 N::;iﬂ: o T;::;age e
Cluster Response Time Time Response Time
ki sh... ¥ @ 5AP application sery 0.071 0 7.4860 % 0.019 “0.007 %0.046
ks sh... €09.152.20.157 0.092 0 7.480 % 0.020 0.003 %0.063
ki sh... €9.152.20.159 0.06% 0 5.055 $0.022 40,012 £0.036
ki sh... €9.152.20.158 0.040 0 1.829 % 0.010 w0.001 %0.028
k= show ¥% Client application narme 9,692 35.875 26,281 0,943 & 0.034
E, Shaow Ftestapplication_| 2 12421 11.671 21.234 #0.845 & 0.043
ks show * testapplication_| 5 11.128 20407 26.281 ®0.979 0,034 #10.114
ks show #testapplication_| 4 10.641 12.343 21.344 @0.815 #0.033 ®9.792
ks show ® testapplication_| 3 9,601 10,375 24,219 *0.916 #0.031 ¥ 5.654
ks show *testapplication_| O 9.232 35.875 15.375 0,991 @0.033 ®8.208
Eg: Show *testapplication_| § g.381 4,328 14,703 “1.024 w0.037 w7.320
s show * testapplication_| 7 8.258 422 18.703 0,993 «0.028 ®7.236
k= show # testapplication_| 6 5.095 6.843 22672 40,985 %0.029
k& show “testapplication_| 1 8.050 §.656 16.828 *0.991 *0.031
E, Show ¥ ¥ Client user IDs 9.692 35.875 26,281 0,943 “0.034
k= show ¥ testuser_| 0 10,601 12,343 24,219 ®0.933 #0.035 #9633
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Extended Insight Analysis Dashboard
Show additional graphs for selected workload clusters

jen | Log out | Sbout |

@..
[

!Eu

#he Welcorne - My Optirn Central | \I_I&Manage Database Connections | | Extended Insight Dashboard || Health Summary 3 |
Learn about the time controls, | & G 14 F GMT +02:00 | End Time:
Recent | T3, 08/23/10 15:56 - 08/23/10 16:16 08/23/10
|1 “ 16:16
Duration:
Histary | Refresh 08/23/10 02137 10 L 1 ioid b L 20 Mins B2
aggregation levelil -
Extended Insight Analysis Dashboa SN51 o |:t'|: SNS1 H Disconnect I
Workloads are listed in the grid. Click in the left columnn to show the chart for the workload, Use the second column to expand and collapse workload clusters in the grid. Double-click a row to view details, Click New to create a workload cluster group.
| Open Details | | Activate... | | Deactivate... | | New... | | Edit... | | | | ‘ | | | Wiew all Known Clients ‘ |Transacti0n Topology | Expand Collapse
Average End-to- Maximum Maximum End- | Average Data Average . . .
Graph gnrkh;:;i EII(LIIStZrCI a End Response | Inflight Elapsed | to-End Response Server Time Network Time _?_uera(ge l:)luent warning (%) critical (%) Transa(l;tm_n; Statement Failure '::;‘;
roup orkloa uster Time (sec) Time {sec) Time (sec) {sec) {sec) ime {sec WLl
[ show Y9 susL 9.501 10.156 21.234 0981 %0.032 ©B.508 - -- 3.095 (1) el
i Show * % Client user IDs 9.501 10,156 21,234 @0.961 @n.03z 8.508 i i 3.095 i
q S Hide ¥ % Client applica@ 9.501 10,156 21.234 %0961 @0.032 ©8.503 -- - 3.095 il
[ —
|2 Shaw # testapplication_| 2 11,375 10,156 21,234 0,004 0,050 @10.421 i = 0,381 il
[ shaw # testapplication_| 1 11.075 0 16.528 “0.8590 %0.031 #10.157 -- -- 0.333 i]
B Show @ testapplication_| 5 10,848 0 21.234 ©1.083 “0.032 ©9.754 - -- 0.333 e
[« “testapplication_| 3 10483 2.531 14 454 ©0.838 40.030 9614 - -- 0.429 0
< Qtzasta|:|:||ic:ati0n_| < 10,367 7437 17.000 0,907 ©0.026 ©9.434 o &= 0,351 1]
|2 Shaw ® testapplication_| 0 10,323 8.125 12,875 0982 &0.040 ©9.301 -- - 0.288 il
|2 Shaw ¥ testapplication_| 6 5.027 i] 14.172 #1.037 0,033 6,957 -- -- 0.333 i]
=
[ Shaw #testapplication_| & 7.333 4,325 13.937 0,983 0.025 6,344 -- -- 0.333 i]
B Show @ testapplication_| 7 4,393 il 9.516 “1.148 0,019 “3.227 -- - 0.286 ol
-
= -
= Charts for selected workload cluster groups -
Client application nan | Fit Avaraga || | testapplication_| 3 Fit Average || | testapplication_| 4 Fit Auerage || |
Oaverage End- Oaverage End- 16.000 - Oaverage End-
to-End to-End to-End "
Response . 4 Response Response =
Time g Time - Time
W Mazxirnum u W Maxirnum u WMaximum
end-to-end end-to-end end-to-end
1,000 response response - response
time time time —
. Maximum = Maximurn = Mazxirnurm
: tirme of : tirme of : time of
Time o Time > Time ot =
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Analysis Dashboard
histogram for selected workload

TSCHAFFL | Logout | About | (@)

4= Task Manager (# Manage Database Connections | |%Welcome - My ¢ post names/IP addresses % @ | g !
[%Welcome - My Optim Central - ”O'H Manage Database Connections ” Health £ Response Time B etrames/IE addres=cs Mauimum Off |& 3ashboard |
Learn about the time . GMT +01:00| End Time:
Recent B Bl 3/26 12:18 |[n3/26/10
03/18/10 [4 5 1.2o0- 03/26/10 12:18
. i . = —
Histary | 16 sec o0:oo R . 1z:18 Duration:
fgaregation levelil oo o 4 Hours | ¥
’ y D1/26 DE: 26:41 b1/26 D 110 21 £1/26 10:40: O [1/2E 11:4E:41
Extended Insight Analysis Dashboard: OMP1D911 Time ||t owP1D51L || Discannest
Workloads are listed in the grid. Click in the left column to show the chart for the w [0 Average End-to-End Response Time 1ouble-click a row to view details.

Click New to create a workload cluster group. Maximum end-to-end response time

| Qpen Details | | Activate... | | Deactivate... | | Mew... | | Bt | | COpy . | L Maximum time of running transaction l Expand Collapse
Workload Average End- Maximum = Maximum En oyerall average response time per % 0.650 .
Graph |Cluster to-End Inflight to-E transaction: tical (%} Tra"sa(':,tm.";
Group/Workloa Response Time Elapsed... Response Tir Maximurn response time: @ 2.094 e
ki sh... ¥ ¥ OoMP1D911 0.650 a 2.0 Maximum Time of running transactions %0 | /P 0.831
h Hide % Host names 0.650 a 2.0 warning threshold:  Mone E Critical threshold: | Nane /P 0.531
& Sh... PGApplication 0,650 1] 2. Alert History M/P 0,531
ke sh.. “yebSphere MR MR ' MR MR
\. 5O
T}
ki sh... “ywebsphere MR MR I g M/P MR
E ap
=
Click to show response time histogram .,
01/ 26 DE: 26:41 03/26 D3 12: 21 D3426 10:40: O D3/26 11:4E: 4L
Time
Warning Problem
Response Time Histogram [a]
= Charts for selected workload cluster g 5 m
12-3
Host names/IP adi | Show Masirum || | @ 6] Y
b.700- OAverage End- T
[.EDD- Maximurm tim E-
D.500- b-
p.400. 50 mz 70 mz: 100 mz 150 mz 200 mz JO0 mz 400 mz SO0 mz 700 mz dsec L.Szec 2azec  Jam
0100 Time =
D.200- 3 Go to the workload cluster details graphs.
D.400-
b- o
B1/26 DE:26:40 D126 10:D6:4D D126 11:46:4D | ol 4 | | | | Cancel |
Time i
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i __E == by distributed Java or CLI applicau?ns
tail Area for Average End-to-End Response Ti H : ge

49

Exfended Insight Analysis Dashboard

Zoom into selected workload and see the TOP SQL list

&3 Optim Performance --E_Eiljager

TSCHAFFL | Logout | About | ()

| -H- Task Manager | = (¥ Manage Database Connections | |<713Welcome - My Optim Central | =

=

“Hielconne - My Optim Central ”U»H Manage Database Connections - | [ Health Surnmary workload H System H Cwerview ” Extended Insight Dashboard * ]
c & fi B 0 OMP 1D
3 Back

Locate the source of performance problems, determine how those problems affect different parts of the workload, and analyze the performance of individual SQL statements, clients, and partitions.

Response Time Details: 9.152.205.30

Graph || Grid SQL Statements || Clients |
Selected layer: | Average End-to-End Response Time |v| | Show Maxirmurm | Show highest | 10 | L] | by | Average Data Server Time (sec) | ¥ |
Statement Text ¥ | Statement Executions Average Data Server Time (sec)
0.08 SELECT 'PWT_40K' A% WKLID, .. 1 0,504 |~
fpEd E SELECT 'PuT_d0k' AS WHKLID! 1 0,474
o SELECT 'PWT_d40K' AS WHLID, ') 1 0,312
o 0.04-
SELECT 'PWT_d40K' AS WHLID, .. I 1.393
0.0z [ i 1,023
Cl -~ N At At o e
o : o I10WS 10D OSUWL SlalClTICllls €XeCul
0319 12:00:00 03/19 12:50:00 0319 13:40:00 0315 14:30:00 | | Display this list by the selected graft layar

End-to-End Response Time

J J
Overall average response time per transaction: 0.075 sec Or WebSphere.

Maximum response time: 15,287 sec

ARG T . »  Zoom in (double click) on a
aximum Time of running transactions 10,685 sec o .
Mumber of transactions: 61,245 Selected SQL In questlon

Statements: 65,344

Time Distribution (%) fE@m  Transaction Throughput Em Statement Throughput ElE
£.67% 22,005 EClient time 20 SV M Transaction tF {000 M Staternent thr
: WHetwork tims 500 - E000- /\/\/\
WData serverti = 400 =
E e E 4,000-
., o . 11—,
BI/1% 12:00:00  B1/1% 11:56:41 D1/1% 12:00:00  DI/1% 14:12: 20 =
51,33% T Tiria
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A ;

Extended Insight Analysis Dashboard

Select SQL from list and zoom into SQL level details

Extended Insight Analysis Dashboat

3 Back

OoMP10911

Locate the source of performance problems, determine how those problems affect different parts of the workload, and analyze the performance of individual SQL staternents, clients, and partitions.

Response Time Details: 9.152.205.30

Graph | Grid

Selected layer: | Mo layer selected :

Show Maximurm

SQL Statements || Clients |

Show highest | 10 | - | by | Average Data Server Time (sec)

Statement Text ¥ | Statement Executions Average Data Server Time [sec)
0.08 SELECT 'PWT_40K' AS WHLID, .. 1 0,504+
0,08 ) SELECT 'PWT_40K' AS WKLID, '.. 1 0,474
(&}
L o.04 SELECT 'PWT_40K' AS WELID, ".. 1 0,518
0.02 SELECT 'PWT_40K' AS WHLID, .. 1 1,393
] 1 10227
]
03719 12:00:00 03719 12:50:00 03/19 13:40:00 |v] Display this list by the selected graph layer
==
= Detail Area for SQL StatemeD
e —— —
Statement information Statement Performance
Nurmber of Executions: 1
SELECT 'PWT_40K' AS WKLID, '100319#13:45:21:250' 45 TIME, '1' AS STMTNR, ‘40000 Average end-ta-end elansed time: 0.aBa
&% LENGTH, '0' AS LB, '0' AS TB, 'false' AS TABNEWLINE, COUNT(*) &S COUNT FROM 9 ! ' P ' : 1=l
LGG#0002 WHERE A=0001000 OR A=0001000 OR... Average client time: 0 sec
Average driver time: 0 sec
Average network time: 0.013 sec

Package name: M/P
Section nurmber: 0
Package Consistency token: MR
Package WVersion: AP
Collection: AP
Java Java Method | Source Build Source
class package line wersion | expressi
number on

Transfer Wolurme

Average bytes transferred locally: 0 bytes
Awverage bytes transferred remotely: 41.369 KB
Average rows returned: a
Awverage number of round trips: 1

50

Applicat | Metadat
a File

Average data ser ime: 0.474 sec
Cpen Sptim Query Tuner to analyze this SQL statement,

T Launch Optim Query (wort

Driver time Tuner (Or Data Studlo) tO

Metwork time

97,339 = —HE7® L Data serverti explain and tune the selec

Statement Outcome

Failure rate {with negative SQL code): 0 %
First SQL code: MAP

SQL statement




A ;

Extended

.

Insight nalysié Dashboard

Select SQL from list and zoom into SQL level details

Extended Insight Analysis Dashboa

oMP1D911

3 Back

Locate the source of performance problems, determine how those problemns affect different parts of the workload, and analyze the performance of individual SQL staternents, clients, and partitions.

Response Time Details: 2.152.205.30

Graph || Grid SQL Statements || Clients |
Selected layer: | Mo layer selected ﬂ Show Maximum Show highest | 10 | L4 | by | Average Data Server Time (sec) | - |
Statement Text ¥ | Statement Executions Average Data Server Time (sec)
0.08 SELECT 'PWT_40K' AS WELID, ', 1 o.504 |~
0.06 E By SELECT 'PWT_40K' AS WHKLID, '.. 1 0,474
o
® o.o4 SELECT 'PWT_40K' AS WELID, '.. 1 0,518
002 SELECT 'PWT_40K' AS WEKLID, '.. 1 1,393
MR 1 1.023(7
]
03719 12:00:00 0319 12:50:00 0319 13:40:00 03/19 14:30:00 | [¥] Display this list by the selected graph layer
Laaal
® Detail Area for SQL Statemenb
——— p—
Statement information Statement Performance
Murmber of Executions: 1
SELECT 'PWT_40K' AS WKLID, '1003194#13:45:21: 250" AS TIME, '1' AS STMTNR, '40000" & d-to-end el dt X o
AS LENGTH, '0' AS LB, '0' AS TB, 'false' AS TABMEWLINE, COUNT(*) AS COUNT FROM ETERS ENEREEE EIEE0E dimis AR BEE ;
LSQ#0002 WHERE &4=0001000 OR &=0001000 OR... Average client time: 0 sec
Average driver time: 0 sec
Average network tirne: 0.013 sec
§e Average data server time: 0,474 sec
Package name: MAP Dpen Qprim Query Tuner to analyze this SQL statement, |
Section number: o] wClient time
Package Consistency token: MAP Diriver time
Package Yersion: MAP J— Metwork time
Collection: MAP AT EIU— ' Data server ti
Jawva Java Method Source Build Source Method Applicat | Metadat
class package line version | expressi| Signatur | ion a File
number on a Mane
Statement Outcome
\ Failure rate (with negative SQL code): 0 %
First SQL code: MAP
Transfer Yaolume
s s G Dol — Java class / - package / method, etc. shown if
Average bytes transferred remotely: 41.369 KB Q . .
average rams retarmad: . pureQuery Is installed. ==> next 2 slides
Average number of round trips: 1

51
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How pureQuery Runtime can help !

Extended Insight feature can tell you where the query came from ...

public class TestOPHM {

public static void mwain(3tring [] args)throws Exceptioni
String url ="jdbc:dbi://svil-imtestgl.svl. ibm.com: 50000/ 3ANFLE™;
Connection con = SamplelUtil. getlonnection(url, "dbZadwin™, "hotécold™):
[ (eom. ibm.db2 ., joc.DEZConnection) con) .setDBEClientApplicationInformatio

Jtatement sStwt = con.create3tatement (] ;

foriint i = 0; i<100007 i++){
stmt.execute ("3ELECT * FROM DEZADMIN. INVEMTORY™) :
Thread. sleep(1000) ;

System. cut.printlnii); app]icaﬁon name

Response Time Details: growth

Graph | Grid sqL statements || Clients

52

Selected layer: | No layer selected | v Show Maximum Show highest by [ Average Data Server Time (sec) Iv]
=, Statement Text Time (se€)
e i. o1 e
s
-
)
o
03/3:13:00:00 0331 13:13:20  03/3113:26:40  03/31 134000 03/31 13:53:20 [¥] Display this lit by the selected graph layer
= Detail Area for SQL =
Statement information Statement Performance
Number of Executions: 619
Average end-to-end elapsed time: 5.661 sec
Average client time: 0.251 sec
Average driver time 0.001 sec
Average 0sec
Average data server time: T
Package name: /e Statement Time Distribution (%) &)@
Section number: N/P mClient time
Package Consistency token: e Driver time
Package Version: /e Network time =
55.55%— ﬁu 02% mData server ti
4435
Java  [Java | Method |Source |Buid | Source |mMethod | Applicati| Metadata
dass | packsge lina version | expressi | Signatue | on File
number on . Name
Statement Outcome
Failure rate (with negative SQL code): 0%
First SQL code: NP
Transfer Volume
Average bytes transferred locally 16773 kB
Average bytes transferred remotely: 0 bytes U
Average rows returned: 0
‘Average number of round trips: 1

pdg. captureMode=Cl
pdg.executionMode=D¥NANIC]

pdg. pureQueryEZml=pureQueryFolder/capture. pdgxml
pdg.cmx..controllerURL=9,30.77.61: 60000

@ Transfer

Transfer Application Metadata
Choose to trancfer the metadsta to & repository or to save the metadata to the File system.

Destination
() Transfer to a metadata reposkory

= GaryPerfDB -
&, ProductProcessngpp

& P, OPM_Testol

B Ordestistoryaop

# [, OrderHistoryppl

& P 0P _Test2

# [, orderprocessingapp

& [l OPM_Testd

# [, OPM_Test

= P blah

O save to file system

© 2011 IBM Corporation
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How pureer Runtime can help !
Extended Insight feature can tell you where the query came from ...

Jav Java Method Source Build Source Method @ Applicati Metadat
| clas: package line version expressi | Signatur on File
number on & Hame

: TestOPM  my.test main 13 blahVer HIP HIP blah capture...

53 © 2011 IBM Corporation
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Extended Insight Analysis Dashboard

—

TSCHaFFL | Looout | gbout | i)

-A- Task Manager |v WM Manage Database Connections | |@We\cume - My Optim Central

‘Ci‘_\WeIcome - My Optim Central ||0¢1 Manage Database Connections H Health Summary wiorkload “ System H D¥Eryiemw H Extended Insight Dashboard

3 Back

Click on plot area (data server time) to select

arid parh

Locate the source of parformance problems, dstermins haw thoss problems sffsct di

Response Time Details: 9.152.205.30

Select a plot area and see the corresponding performance metrics

for data server times and
transaction throughput

Graph | Grid SOL Statements | Clients
Selected layer: | Average Data Server Time per Transaction |" ‘ Sh%Max\mL Show highest ‘ 10 | - ‘ by | Average Data Server Time (sec) \ v |
Statement Text ¥ | Statement Executions Average Data Server Time (sec)
0.08- SELECT 'PWT_40K' 45 WELID, *... 1 0,504 |+ |
de m) SELECT 'PUT_40K' AS WKLID, '... 1 0,474
H SELECT 'PYT_40K' A5 WKLID, .. 1 0,518
0n0.04-
SELECT 'PWT_40K' A3 WKLID, 1 1,393
0.0z NP 1 1023
MR 1 1,255
o -
03/19 12:00:00 03/19 12:50:00 03/19 13:40:00
I v | [¥] Display this list by the selected graph l===
[——1 O Perfo e e

qDetail Area for Average Data Server Time per Transactqu >

TSCHAFFL |

Data server time overall PrOPEFOEs

average data server time per transaction: 0.046 sec
Ri i d: o - -
LR Extended Insight Analysis Dashboard:
Murnber of transactions: 61,245
Staterments: 65,344 1L 5 Baock

Locate the source of performance problems, determine how those problems affect diff,

Workload

| s¥stem | overview || Extended 1nsight Dashb

Ent parts of the workioad, and analyze the performanece of individual QL staterments, cli

Rows Returned =] Transaction Throughput =] Statement Throughput Response Time Details: 9.152.205.30
WRows returns o0 SV W Transaction th 120000
0 60D Graph | Grid SOL Statements ” Clients ‘
£ c o BODD-
E an. £ 0o £ Selected layer: | Average Network Time | [ shnw)é.mum | Show highest | 10 |- | by ‘ Average Metwork Time [sec)
= S <4000
il | 1 Statement Text ¥ | Statement Executions Average Data
D113 120000 DO/ 4T: 561 00/13 420000 DI/AS 11: 56T 0043 420000 DIAS 14:10: 0.08- SELECT 'PUT_40K' AS WHKLID, 1. 1
Time Time Time By SELECT 'PNT_40K' AS WHKLID, 'L.. ,
0.06-
. SELECT 'PuT_40K' AS WKLID, '1.. 1
& o.0s SELECT 'PUT_40K' AS WKLID, 1. 1
MNP 1
0.0z2-
. AP 1
or network times an ° S
e 03719 12:00:00 0319 12:50:00 03/19 13:40:00 03f19 14:30:00 | [¥] Display this list by the selected graph layer

<§ Detail Area for Average Network Time>y

throughput et

Awerage network time per transaction:
Number of transactions:

0.005 sec
61,245

&=

[ d Network Bandwidth =] Transaction Th h
4D, 00D so0-
= o DRemote sent | — A mTransaction th
3§ 2op.coo- Olocal sentrat — _ ©00-
o £
i zemoeo- Rernote receir E 400-
£
£ 1eo.oon- Dlocal receive 20
o

D419 12:56:41
Time

DI/1% 12:00:D0 BI/1T 14:13:20
Time

£3/1% 12:00: BO
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Extended Insight Analysis Dashboard: DEMO@local

3 Back

Locate the source of performance problems, determine how those problems affect different parts of the workload, and analyze the performance of individual SQL statements, clients, and partitions.

Response Time Details: profit

Graph | Grid

Selected layer: | Average End-to-End Response Time | £l ‘

Show Maximum

0.036-
0.03-
0.024-

b

& o.018-
0.012-
0.006

(8]

03/31 12:56:40 03/31 13:10:00 03/31 13:23:20 03/31 13:36:40

03/31 13:50:00

S0L Statements | Clients
Show highest | 10 |+ | by | Average Response Time (sec) | » |
Client Host Name or IP | Transaction Executions Time of First Average Response Time
ress nnection sec
B GoSalesz.ibm.com 18 03/31 12:52:22 01:04.491
GoSalesl.ibm.com 35 04/07 17:17:39 4.758

EE—

pureQuery level: 2.15.14
IRE vendor: Sun Microsystems Inc.
IRE version: 16.2-b04
B . i T =TI =
webSphere Application Server data source GSDB
name
webSphere Application Server server name: Gosalesz
WebSphere Application Server version 7.0.1
WAS Connection Poal
Connection pool size s0

Average connections in use:
Maximum connection wait time:
28
m Configured m
mCurrently usg.”"
Cur 5

Client Comparison

GoSalesl.ibm.com

GoSalesz.ibm.com

Client Time Distribution (%)

|| Display this list by the selected graph layer

WO LT
Data server ti

WebSphere support

has a built-in support for OPM (starting with WAS V6.0.21), allowing to ...

2@

Client Comparison

et Client Host Name
or IP Address

55

w Application tir
Connection pc
Database driv

« identify problems with WAS connection pool
« identify differences in the configuration of nodes in a WAS cluster

« check if a node in a WAS cluster has a system or network problem

Time of Network | Client Currentl | Connecti | Maximu | JRE
First Time Time y Used on Pool m Version
Connecti Connecti | Size Connecti
on ons on Wait

e
03/21 1...|13:50.8...(11:04.0. S0 15.2-b04
04/07 1... 7.367 25.33 100 15.2-b04

|

Operatin | Database
a Driver
System Lewvel

|
Window... |2.58.82
Window... |2.58.82

© 2011 IBM Corporation



Where is my DB apé)licatidn' spending its time?
e.g. in application, SQL, and network?

ITCAM for Transactions

Drill down to : Drill down to
Performance Manager *Deep on end-to-end transaction path TEAMWR 7 TTM
*Hand-off to Optim, ITCAM, ITM for diagnose / repair
A
-~ —~
\
User User experience ITCAM for WebSphere
- - Deep on application /
App pre- and post-processing web server, J2EE / web
app, web resources
Application - + Shallow on JCC driver,
f SQL 1 saL 2 commIT database app for
OM DB2 PE with sensing problem_s, then
Extended Insight hand-off to Optim
. Deep on Database WebSphet;a or Performance Manager
’ Java A erver i i
JCC driver, etc Pp for diagnose / repair
+ Shallow on Y,

network, OS, app JCC driver

server for sensing ~N
problems then ITM for Servers
Storage, I/O, etc

Servers to diagnose

/ repair - Shallow on database
for sensing problems

then hand-off to Optim

Performance Manager

for diagnose / repair

Database >-

J
Drill-down-to I TGCAM-WR./.4TM

Drill down to Optim Performance Manager
56 © 2011 IBM Corporation
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Om_egamo for DB Architecture Summary:
An integrated solution and how it is packaged

57

0SS o . Linux, zLinux, Unix, Windows

[—T========7=====77% I

___________________________

£l

Software

Applk
Server

e,
WebSphere

Color coding:

[ | = OMEGAMON XE for DB2 PE V510

PN = DB2 for z/OS and DB2 Data Server drivers

BN = Tools (Optim pureQuery runtime and Optim Query [Workload] Tuner)
I - BM Tivoli Composite Application Monitoring

cswBDx|

33333

FEEOLOOEANNEA0DRNER
& Aagreqate Topolagy o8
0 —0-538 g0aa@de|[ J e ]
JDBCDE2NT] ¢
SQLO9070 f
- 5ms 4
B3
b (foons) j
WebSphere: y_ ;
APPLICATION_SERV... :
= 5] |
Z DB2_LUW 5
3 7r *
B8 {
WebSphere: JDBC:DB2/NT: ?
APPLICATION_SERV... ~ SQL09070
THELSSSERL D\ e s e e, SRS 01200100
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Extended Insight Feature Summary

= Advanced way to monitor the database workload

(SQL) of your applications and solutions

— Get response times and time breakdown (appl, driver, network,
data server) per defined workload/cluster, e.g. per system, per
application, per user

— Compare workload from various servers / applications

— Select a time period for analysis

— Get top SQL statements per defined workload

— ldentify top clients contributing in the workload

— Zoom into the various layers

= Optional integration (- advantages) with
— Optim Query (Workload) Tuner / Data Studio
— pureQuery (Runtime while using Data capturing)
— ITCAM for WebSphere applications accessing DB2 via JDBC

58 © 2011 IBM Corporation



Thank You !
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pureQuery for DB2 for z/OS video

— Improving ROI for existing applications
=  http://www.ibm.com/developerworks/offers/lp/demos/summary/im-purequery4zos.html

= |IBM InfoSphere Optim Development Studio
http://www-01.ibm.com/software/data/optim/development-studio/

= IBM InfoSphere Optim pureQuery Runtime web page
www.ibm.com/software/data/studio/purequery/

» Articles and tutorials covering the InfoSphere Optim portfolio
http://www.ibm.com/developerworks/spaces/optim

DB2 Connect Advanced edition

https://www.ibm.com/developerworks/mydeveloperworks/blogs/idm/entry/db2 connect advanced editioni?|
ang=en us

61 © 2011 IBM Corporation



Contents o

s

f Eclipse-based Query Tuning offerings for zOS

Data Studio

Optim Query Tuner
for z/OS

Queries from all sources

Reports

Query Formatter

Access Plan Graph

Query Statistics Advisor

«|4/4/4]%

Query Annotation

Visual Plan Hint

Query Index Advisor

Query Advisor

Access Path Advisor

<<« «<|< |« <<

Workload Statistics Advisor

Workload Index Advisor

Workload Query Advisor
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Optim Query Workload
Tuner for z/OS
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OM PE V510 customer-driven requirements

63

Cancel remote threads

Identify CPU utilization for remote
threads

Report on DSN Activity for remote
threads

See DB2 Connect Server details for a
distributed thread originating on a remote
LPAR

See statement text for static SQL in
Application Trace

Support for SQL/PA V410

Launch “explain” tools: Optim Query
Workload Tuner as well as Data Studio
from OM PE
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Improvements in OMPE, e.g. Reduced Overhead

= V510 shows strong improvements compared to V420

— Moved more storage areas above the bar, resulting in relief below the
bar (= 31bit private and ECSA)

— Better management of background processing (code path reductions,
better stack implementations)

— Reduced overhead - using extended filtering and qualification (Classic and
Tivoli Enterprise Portal)

— Reduced the number of internal TCBs to lower private storage usage (=2
Tivoli Enterprise Monitoring Agent)

— New “out of the box VTAM profile” (basic monitoring to get started)
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Extended Insight Analysis Dashboard

Page down to review the host Dynamic SQL statement cache metrics

65

= Detail Area for SQL Statements

Most Recent Identification

Package name:
Statemnent Type:
Package Yersion:

Cache Insert time stamp:
Last execution:

Most Recent Compilation

Isolation level:

First referenced table:
Authorization ID:
CURRENT SQL ID:

Client user ID:

Client workstation name:
Client accounting string:
Object qualifier:

Literal replacament:
CURREMTDATA bind option:
DYMAMICRULE bind option:
CURREMT RULES:
CURREMT PRECISION:
Cursor WITH HOLD:

Data Server Execution Time

Mumber of transactions:
Average execution time:

Average CPU time:

Overall Time Distribution

General Information || Statement Server Execution Details |

Lock Wait
Time

Latch & Drain
Lock Wait
Time

Tirne waiting

100.00% —

Transaction Logging Statistics

Average log writer wait time:

Locking Statistics

Average local lock wait time:

Average global lock wait time:

Awerage |atch request wait time:

Awerage page latch wait time:

Average drain lock wait time:

Average drain claim release wait tirme:
Awerage read wait time for another thread:

Awerage write wait time for another thread:

07/28 10:37:30

=l zlg| ==

1,029
0 sec

0sec

sec
sec
seC
seC
sec
sec
sec

oo oooooao

sec

Statement Row and Sort Datails

Average rows read:
Average rows returned or modified:

Average index scans:

oo e e

Average table space scans:
RID usage failures due to internal DB2 limits:

o

Average RID usage failures dus to RID list storage:
Average Mumber of Parallel Groups: a
Total sorts: a

Row Efficiency [E]=]

SD.DD%ﬁ
Rows Read
and Mot Used
Rows
Returned or
Modified

l;sn.nn%

I/0 Statistics

Buffer Pool Hit Ratio: 99.903 %
Logical page I/0: 2,056
Physical page 1/0: 7

Data retrieved from the host
Dynamic SQL Statement Cache

Transferring data from localhast..

&
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Seek out any problems in end-to-end transaction path

— use ITCAM for Transactions in the TEP console

=: Transaction Topology - UTM59 - 5YSADMIN 1oy x]
File Edit View Help

G- O DR eGEIE 002 ¢ d BRQUWUERHEERECY @7 @BEAHAEG

$£ Havigator 2 M B EA Transaction Aggregate Topology 28D "‘
@ < View: | Physical | E — e OQAABO® | _I

@) Enterpnize

[#-(@] Lirus Systems
= @ Windows Spstems
|BM-BASE-<F1
- % UTMS9
i+ F3, Application Management Consale
w45 Robotic Response Time
23] Summarization and Pruning Agent

F5] Transaction Collectar
=s5] Transzaction Reporter

Justice MO B.NYSIN

MO.NYSIN

a1a50ms /4 MYSPIN_Transaction!

o [Ek Applications
EM Components
BN Servers

N¥S DCJS Coded

Vehicle Table in XL J'.'NY ST_PS1inyspinp...

I:?] 3 Wareh oLse F'rcucy
5| "windows 05

End-to-end
transaction paths can
be arbitrarily complex,

including many
components: web &
app servers, MQ

Fimages _heart_T28x00

MOB MYS2

[%]) IJMesﬁge gow s ejb mdb
|J4EBBean OnMessage

WAS MOIN

8] E=fE B

http :
INY_ST_ASisaapdis .. _,A.:

i) ﬁ%@%@ -

E

QOB MNY53

Portal MQ IN

J/GOCompany/Cart.jsp

13ms E 209m=

WO.MNYS2

133|| 17 2m=

OB NYSS Il N Y55

WVVAS MOIRG

DB2_LUW:(JOPHIEL:
59951 GSDB) {cuslomer
log in/log in,

9.152.122.183,
application,

&)w=3 /]

/GO Company/Order jsp

21

{GOCompany/Cata
Isp

sactions

comps, databases,

CICS, etc

Icon added and
provided with

metrics by OMPE
Extended Insight

feature

Marme

Total Time

Total Time Deviation | Transaction Rat

e | Transaction Rate Deviation

FPercent Failed

Far(

dedvehicleTahle

62,127

627

0

0 0

66

[T =ToB2qusr2

3

50 1

5

7 0
© 2011 IBM Corporation

2
I



5. Trassastion Aagrogate Topalo gy

[t a4

Launch Extended Insight

QO &i@MDmP [

Analysis dashboard GUI in
context of the troublesome
database transaction
either from topology view
or list box

! ) _."

o 01 o rwpeard S AP T

Znum 1 Exlecied

II'I Taks hrhan
§3 campunyLag s R p |lll In'l LinkTa. & Lirkvza
) E [ Launch & Tranescion Cetai
M\L g I apHvericaky & Tansscion inglnes
E ll'\__:h ll _.IJ e | Sk Ramoeka }V- Histancal Transachon Inslances
Be crmpanga iy k A IIII et | % Ramno & Database Ciagnosties
v, I }"j‘"l] o Pink Preadew
A0 g P | from | & P
1) [ —, \ I‘j' @ Properd
e B B,

nnnnn

5

Total: & Selected: 0

Last refresh

Transaction Interaction by Time

Transaction Interaction by Transaction Rate
| #  Transaction Detail

j # Transaction Topology

Transaction Instances

Link Wizard...
#  Link Anchor..

| Total Tim
3

n

23

ha

& !

/,_ &

/’/ V,f Database Diagnos“cﬁ % —
el |

i o~
5

| =

67

Launch in c()ntext from
troublesome DB2
transactions to Extended
Insight Analysis
Dashboard using the
“Database Diagnostics”
context link




-abase Diagnostics - 5|

03W1 - SYSADMIN

File Edit “iew Help

@--- DH BBRE8 0@

o Havigator 2 0 B8

g Wiew, \Physical ' L

Enterprise
|51 Linux Systems
5] UMK Systerns
= & Windows Systemns
= & spoD03wi
(& warehouse Proxy
[@ Summarization and Pruning Ag
@ Transaction Collector
=] @ Transaction Reporter
] applications
= compaonents
|;| Servers

@ Transactions

e 3

2 Physical |

a

] Transactione ~+ =2 [0 H B x

BQ

Mame

IGOCompanyCart.jsp
IGOCompanyCatalog.jsp
IGOCompanyiLogin.jsp
IGOCompanyOrder jsp
[GOCompanyProductjsp
IGOCompanyiSetup.jsp
DB2_LUW(S0D0D03L3:50002 GEDB
DB2_LUW:{S00D03L3:50002 GSDB
DBE2_LUW(E00D03L3:50002 GESDB
DB2_LUW(SD0D03L3:50002 GED

IGOCompanyAdmin jsp ;l

@ $ E

{ E Log In: Optim Performance Manager

I

68

@

The browser is automatically
positioned to the Extended
Insight details dashboard for
the specific transaction

iw@i Optim Performance Manager

you selected in TEP. It
knows the context because
of the connection attributes

Log In

Repository used for authentication: PERFDB

B patabase Diagnostics - SDODO3W1 - SYSADMIN [_ O] x]
User name:  Ee Edit Miew Heln
@ - U8 mB®&@80@ @SEY EACHEADNENE?RE A0 BB QG B
4 Havigator 2 M B ||[£ welcome to Optim Performance Manager s 3T 0 H O x ‘
Password:
(@ view: [Physical[ =] C4 [ #% Tesk Manager |+ a
| Emterorise K America/New_York| End Time:
[ Linwx Systems Recent 12/02/10 18:13 - 12/02/1019:13 |[12/02/10
B . UNIX Systerns 19:13 5
Lag In = &5 windowrs Systems H Refresh Duration:

= & spopoaw
[ warehouse Prowy
& Surmmarization an
[@ Transaction Colle
(= 5] Transaction Repo
L Applications
[ components

1 Hour

Licansed Materials
(€1 I8M Carp, arv
IEM ard the IEM |
In the United Stab

Locate the source of performance problems, determine how those problems affect different parts of the workload, and analyze the performance of individual SQL statements, clients, and part

Response Time Details: Drill down for (SDOD03L3:50002 GSDB) (business reports,logged in,9.12.4.169,admin user,WSRdbManagedConnect

L semers
& [Transactions Graph || Grid SQL Statements | Clients
Selected layer: | Average End-to-End Response Time | v | & i | Fit Maximum | show highest | 10 | v | by | Average Data Server Time
0.005 Statement Text Statement Average Data Serv
Executions
Sl g select cu 28
|
. 3 0.003- | select cul. 28
3
=& Physical ‘ “ 0.002- select oy 28
.001-
s 2 0 B 0O %
] Display this list by the selected graph layer
o &4
12/02 18113120 12/02 18123120 12/02 18:33:20 12/02 18143120 12/02 18:53:20 12/02 19103120 [ Iy

150CompanyiAdmin jsp 4 || = Detail Area for Average End-to-End Response Time
130CompanylCartisp d.
IGOCompanyiCatalog js

Time

Overall sverage response time per transaction 59.077 sec

iG0CampanyLogin.jsk

Maximum response time: 01:03.264 min
iG0CampanylOrder.jsp

Maximum Time of running transactions 53.992 sec
IGOCampanyProductjs
1GOCompanyEetup.jsp Number of exscutions: 28
DB2_LUW(SDOD03L3: St Smenss =4
DB2_LUW (SD0D03L3% Statement Failure Rate: 0%
LA LVRIEIUIEIEL 2% Time Distribution (%) @ Transaction Throughput @@ Statement Throughput
DB2_LU (3D0D03L3:E

M Transaction

1250
AAMMAMN
DBZ_LUW (SDOD03LAL mClient time \N\N\A N\ . Wstatement

DB2_LIWy.{SDOD03LS: — Nabuarl & c A
= E T =

(5 Hub Time: Thu, 12/02/2010 07:17 PM

@ senver Available Database Diagnostics - SDODOIW! - SYSADMIN
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