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Today’s Focus

Over the last several years, | have presented the IBM’s DB2
performance monitoring and reporting solution to you.
Some of it has been very general and some of it has been
very detailed. Today, | am going to focus on just a few
specific items and drill down deeper into several specific
functions of the tools.

After today’s presentation, you will have a better
understanding of the IBM DB2 for zOS Performance Solution

and how the IBM DB2 tools compliment each other.
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Ask yourself the following questions:

= With remote transactions how do you identify the problem area;
DB2, DB2 Connect, network, or something else?

= What is your most expensive SQL statement and who is
executing it? How often is it executed? How do you fix it?

= What is the best way to tune the buffers and what objects belong
in what buffer pools?

= Do you have the need to generate batch performance reports
before the SMF datasets are switched and dumped?

= Do you have the right indexes defined?

= What is the best way to tune specific workloads?
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IBM has the solution to those questions

Tivoli Omegamon XE for DB2 on zOS Performance Expert

— Includes DB2 Connect Monitoring and DB2 Buffer Pool
Analyzer. (Performance Monitor does not include BPA)

DB2 Query Monitor for zOS
DB2 SQL Performance Analyzer for zOS

DB2 Optimization Expert for zOS
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DB2 Connect Monitoring

= Tivoli Omegamon XE for DB2 on zOS Performance
Expert/Performance Monitor

— End to End Performance Metrics (almost, user to DB2 Connect
gateway not captured)

— Drill down from the host transaction

— Drill up from the gateway
— View gateway activity
— View network times
= Answer the question — Is it DB2 Connect or the network?




| IBM Software Group | Information Management software

DB2 Connect Monitoring

= Different views to the DB2 Connect data

— Select Statistics Details (of a selected DB2 subsystem)

+ Show DB2 Connect/Gateway information connected to the
selected DB2 subsystem

— Select Thread Summary + Details

- Show DB2 Connect DCS applications information connected to
the selected DB2 subsystem

— Select DB2 Connect / Gateways

- Show DB2 Connect/Gateway information independent on any
selected DB2 subsystem
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DB2 Connect Monitoring

DB2 Performance Expert
Workstation Online Monitor
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DB2 Connect Monitoring - Display of data from different places
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DB2 Connect Monitoring — Statistics Detail

5 D721 - Statistic Details

Show DB2 Connect/Gateway information connected to the selected DB2 subsystem
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DB2 Connect Monitoring - Statistics Details / DB2 Connect

DB2 Connect Server

Marme IP address

saphir 515219519 MNP
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i DB2 Cannect Server: 9152 196.101-... |
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L ] Package statistics DB2 Connect Information Agents —
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IF address 9152196101 Agents waiting for token
Mode name JERMINGE Maximum agents registered
Mode Mumber I Maximum agents waiting
Server Product®ersian D SaL07026 Caommitted private mermaory 15
Server Instance Mame DBz Agents assigned from poal
Server Version 5 Agents created due to empty poal
Time fone Displacement 3600 Maximum coardinating agents
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Connection switches
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DB2 Connect Monitoring - Statistics Details / DB2 Connect

Main DBZ2 Connect Server: 9.152.196.101-... |
g DB2 Connecti Tasks List

-] Performance. Frocess narne | Process owner name | Gateway process 1D | User process ti.. 7| Systern process tirme | Overall process time | Memary us

+E Package statis) | || e faoee Joooooz Joooooo Joooooz e i)
hinotes.exe MiP 1876 0.00001 n.000a0 0.000m MiP
WinMogmtexe MNP 1120 0.00oa0 0.a0oaa 0.000a0 NP
java.exe MNP 2132 0.00oa0 0.a0oaa 0.000a0 MIP
explorer.exe MNP 1552 0.00oa0 0.a0oaa 0.000a0 NP
hupdate. exe MNP GE3 0.00oa0 0.a0oaa 0.000a0 MIP
svchost.exe MNP 454 0.00oa0 0.a0oaa 0.000a0 NP
hrdaemn.exe MNP G40 0.00oa0 0.a0oaa 0.000a0 MIP
PICEWS. BXE MNP 1508 n.oooan n.ooooo n.oooan MNP [
System.exe MNP g 0.00oa0 0.a0oaa 0.000a0 MIP
SMSS exe MNP 184 n.00oan n.00o0aa n.000an MIP
CERSE . exe MNP 208 0.00oa0 0.a0oaa 0.000a0 NP
WINLOGOMN. exe MIP 223 0.00oa0 0.a0oaa 0.000a0 MIP
SERVICES.exe MNP 296 0.00oa0 0.a0oaa 0.000a0 NP
LSASE exe MNP 268 0.00oa0 0.a0oaa 0.000a0 MIP
ibmprmsveexe MNP 364 n.oooan n.ooooo n.oooan MNP
gvchost.exe MNP 104 0.00oa0 0.a0oaa 0.000a0 MIP
spoolsy.exe MNP 536 n.00oan n.00o0aa n.000an MIP
trehoot.exe MNP a64 0.00oa0 0.a0oaa 0.000a0 NP
prs_agntexe MNP a96 0.00oa0 0.a0oaa 0.000a0 MIP
dbZsyscs.exe MNP 652 0.00oa0 0.a0oaa 0.000a0 NP
dhZjds.exe MNP 620 0.00oa0 0.a0oaa 0.000a0 MIP
dbZlicd. exe MNP G996 n.oooan n.ooooo n.oooan MNP -
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DB2 Connect Monitoring - DB2 Connect / Gateway
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30[:?/04/%5]_10:02:32 ---- IBM DB2 Query Monitor for z/0S 1 - Catch the statement with
ptaen &% %% — DB2 Query Monitor

DB2 QM Subsystem ID: DQMC (? to Select) User: DBA105
Release: CQM V2R2MO

Activity Summaries . View SOQLCODEs
Current Activity . View DB2 Command Activity
Exceptions

with Monitoring Agents . Setup
with Profiles . Exit Query Monitor

SQL PA SQL PA Primary Menu 10: 02
Option ===> _

DB2 System: DSNC
Enter Option: DB2 SQLID : DBA1O5

1 Basic SQL PA Processing
Process SQL Statements from various sources

Advanced SQL PA Processing
Evaluate effect of changing DB2 definitions

Modify SQL PA Configuration
Change the definition of your SQL PA environment, such as
9. Analyze the statement with the names of your report datasets
DB2 SQL Performance
Analyzer

s

Exit
Exit from the SQL PR application




Identify Exceptions (defined in Monitoring Profile)

2008/04/10 10:18:589 Display Exceptions Row 25 of 31
Option ===> Scroll ===> CSR
DBZ OM Subsystem: DQMC Interval Start Date: 04/10/2008 Time: 08:59:56
Filters Enabled: N Interval End Date: CURRENT Time: CURRENT
C:A-Analyze,B-Buffers,C-Calls,D-Delays, L-Locks, 0-Objects, S-SQL Text

H-Host Variables,P-Parallel Activity, Q-Misc Stats

ADBMAIN 132413 . 542027

ADBMAIN . 095308 . 258462
DSNREXX DSNREXX 102541 001212
DSNREXX PRJADD 104262 . 538746
DSNREXX PRJADD 103458 .131435
DSNREXX DSNREXX . 001306 .837178
DSNREXX DSNREXX . 000588 . 053043

Several Plans have exceeded the getpages threshold. Use option “S” to
view the SQL Text.

Toxtt o
) 4 & s
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Export for further analysis

2008/04/10 10:20:02 ---- Display SQL Statement Text ---- Row 1 of 5
Option ===) EXPORT_ Scroll ===> (SR

DBZ 55ID: DSNC  Plan: DSNREXX  DBRM: PRJADD  Coll: WDCL

SELECT MIN ( EMP_NO ) INTO : H

FROM GLWTEMP

WHERE BIRTHDATE = ( SELECT MIN ( BIRTHDATE )
FROM GLWTEMP

WHERE WORKDEPT = : H )

The statement may be saved to a dataset and/or Sent to DB2 SQL Performance
Analyzer. Analyze on the previous panel invokes SQL PA as well.

|| ipaiee- S
4 e L
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The SQL statement is sent to the process panel

If you have seen SQL PA in the past, you will notice a dramatic difference in the user interface.

SQL PA Process S0L 10:23
Command ===>

DB2Z System: DSNC
Commands: EXPLAIN SQL TABLES EDIT DB2 SQL ID: DBRA1G5

Enter input data set name: (required can be sequential or partitioned)

Data Set Name ... 'DBA105.SQL.CNTL (TELETEST)'

Enter:
Use PF10 (Left) and PF11 (Right) to scroll through the Qualifier
below if necessary:

Qualifier (optional table qualifier) >
Current Degree ... (optional degree of parallelism,default ANY)

Now you can Explain the statement, or view the SQL report or even the Tables
report. If you wish, you may edit the statement.

The caret indicates a scrollable field.

Ow® " N¢
| lies XS -

19
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The first screen is the Query Limits Report

Query Limits Report Row 1 to 1 of 1

DB2 System: DSNC
DB2 sSQL ID: DBA1G5

Commands: PR - Print

: ihne coammands:
C - Cost Report E - Explain Report S - SQL T - Trace Report R - EEE Report
W - What-If

Stmt

S|CEIQ Error | Query No Type CPU Time Elap Time Phys I/0 QUNITS Cost

----- 100000001 NB 0.01722 0.120

] SQL PA can have exception
thresholds as well.

Select the report you
wish to review

3

I}t c'-fgx .
| oges- XX
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ANL3022I No statistic for "NLEVELS " on index DBA105 .GLWXEMP2
Optimizer default used for Queryno 100000001
Report Examples ANL30231 No statistic for "FIRSTKEYCARDF" on index DBAl@5 .GLWXEMP2
Optimizer default used for Queryno 100000001
- ANL3024I No statistic for "FULLKEYCARDF" on index DBA105 .GLWXEMPZ2
SQL PE HnaIQSIS for Ouergno 100000001 Optimizer default used for Queryno 100000001
ANL3025I No statistic for "CLUSTERRATIOF" on index DBA105 . GLWXEMP2
SELECT MIN ( EMP_NO ) Optimizer default used for Queryno 100000001

FROM GLWTEMP ANL302B8W No Statistics found in catalog for one or more variables
WHERE BIRTHDATE = ( Optimizer defaults were used where missing values found.

SELECT MIN ( BIRTHDATE )

FROM GLNTEMP E Rl S Sl el Skl ok Aok ol ol i el Sl Rl Sl Sl S el Ak R R o R Rl Sl Rl Sl e Sl A S A e
IWHERE WORKDEPT = =% ¥ Query 100000081 will require 0.12008 Seconds of Elapsed Time
* During which 0.01722 Seconds of CPU Time will be consumed and
¥ a Total of 0 Physical I/0 requests will be issued to disk
Queryno: 100000001 QBlk: 1 Pln: 1 My qunits 5 Estimated processing cost $ 0.0042 DOLLARS

_) E Sl Sl Sl S Sl S ik ok ol ol Sl b Sl Sl Sl Sl S el S d ik Bk o Rl Rl Sl Sl Sl el Sl S S S e

The Access Path Chosen by DBZ at 10:27:13 on 2008-04-10:

Table space scan - no index will be used

Table/Index: DBA1G05.GLWTEMP/*nonex
ANL7OO3I xxx GUIDELINE: Processor cost: 9@ msec. 213 SU. Cat: 'B’ - TABLE CARDINALITY
Close Yes was SPECifiEd for the Standard sequential PREFETCH will be performed

Query block SOL operation: SELECT
if these are little used this 1S||Lock mode is Share Lock for the page

consider Close No. Extremely rel”

in memory by highly referencing,eee13e1 No statistics available - execute RUNSTATS

Pages Active: -1, TabSp id: 28, Eraserule: No, SpaceOwner:
TS Page Size: 4K, Lockrule: Any, Closerule: Yes, Tablespace:
pages, dEPIOl_.]ing data Sharing Wirtspartitions: 4, Buf.Pool: BP15, TS Status: A, Database

option, etc. each with associateTS Space: N/A K, Seg.Size:UnSeg, Tables/TS: 1, Stogroup
LockMax: -1, TS Type: Norml, StatsTime: B001-01-01-00.00.00.00

putting into a dedicated buffer

1 = Explain Report able DBAL05.GLWTEMP has the following available index (es):

2 = Cost Report LWXEMP1 - Unique: Yes, Clustering: Yes, Clust.Rat: 0%, Closg
3 = EEE Report (LASTNAME, FIRSTNME, EMP_NO)

7
)4




New Options Panel for SQL Performance Analyzer

sQL PA Basic Processing Options
Option ===>
DB2 System: DSNC

Enter Option: DB2 SQLID : DBA105

Process plans from the DB2 system catalog

Process packages from the DB2 system catalog

Process application DBRM

Process SQL from a sequential file or PDS member

Process SQL from program source

Process a query number from the plan table

Process a QMF statement

Exit from the SQL PA application

ortt s

)4 & A\
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Batch Collect Report Data (CRD)
& subsequent processing

Customer A scenario:

Review terminated thread data via user written ISPF routine. The data is
stored in DB2 tables (the performance DB).
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Solution with OMPE of customer A scenario
Overview

Functional overview

— Batch job to collect data for further processing in OMPE (report generation, load
into PDB/PWH)

— Allows almost real-time loading of data while collection via job exit
— Full data sharing group support

— Cheaper collection than SMF and GTF

—  Write to GDG

Built as

— Replacement for OMEGAMON Extractor, which was used to load data via
INSERTS directly into candle warehouse while NTH was collecting data

— alternative to SMF with much more flexibility to load data into OMPE Performance
Database

Next two slides shows example from a customer who migrated from OMEGAMON for DB2
to OMEGAMON XE for DB2 PE using the new CRD batch job ...
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old architecture

production

history |

development

Long-term warehouse
(aggregated data of >5J,
Candle Warehouse)

SELECTs

_—

SELECTs

S~/

short-term warehouse
(raw data of 5days in 5 tables, I:l

tables filled in wrap-around mode)
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short-term warehouse

(raw data of 5days in 5 tables,

= Long-term warehouse
New architecture
UNLOAD
production Long-term warehouse
e | (aggregated data of >5J,
PDB)
' SME [ACCOUNTING FILE\ '
' switch DB2 LOAD :
' ACCOUNTING SAVE , SELECTs
: CONVERT \ —_—
| ( DB2 LOAD vl
T e — i |
r __________________ 1
I |
| 4 AccggzNIg«fDFlLE\ : SELECTSs
' CRD ACCOUNTING SAVE || '
' CONVERT |
: DB2 LOAD :
: \____REPORT
I |
I
|

development

1 tables filled in wrap-around mode)

(1) Use Batch process to (a) aggregate data and load it into long-term warehouse and (b) load
raw data into short-term warehouse
(2) Invoke Batch CRD via OPC to coIIect data
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Performance Factors for Collect Report Data

— SMF factor 5
— GTF factor 3
— OP-buffer factor 1 (1/5 of SMF)

— SMF needs to be coordinated with all the other z components
writing to SMF.

— OP buffer is just a storage area.
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Analysis Support — Buffer Pool Analysis

Collects buffer pool data

= as summary or detailed data

= continuously or in sampling mode

= in Online and Batch
Generates various reports and displays
results in multiple formats for BP and GBP
(including graphical end-user interface)
Provides expert knowledge and
recommendations
Recommends object placements, BP
size & thresholds
Generates ALTER statements for the
recommendation
Provides simulation for planned changes
Makes it easy to tune your buffer pools

im Buffer Pool Analysis
File view Help

£ A b‘T\ { @ { File _.\samplesireportingisample? bpd From 2001-11-09-18.14.

— Buffer Pool Analysis

=~ Reporting

= B gystern

=l Buffer Pools
== Buffer Pool Compa
- - Getpage

[ Read Regue

Fead Page

----- o Yyrite Request

o el Wirite Page

=-8 BP0

w8 BPi

=8 BPZ2

-1 Simulation

- [ Results

-1 Ohbject Placement
~-[7) Resul..,

st

10000
aa0nn
G000
4000
2000 l
e 1| ¥
BP2 BP1 EAS
BP0

B Dyn. prefetch

B Synchronous M Seq. prefetch ™ List pref

BPZ BFO BP1

Synchrana... 4,452 a7a 702

Seq. prefet .. 4,684 5506 4

|IList pref 2610 948 0

lDyn. prefet... 240 887 0
* Legend * Report |

O v

Collection &
Reporting
Tuning

Tuning

lExpert analysis

- - o

M‘
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Analysis Support — Object Placement / Simulation

Buffer Pool Analysis - Object Placement

I1se this function to get ahject placement recammendations and generate appropriate ALTER statements.

3. Ohject placement: Assign objects ta buffer poals {optionaly. Resetselected | Resetall |
Object Mame | Tyne | Page |Used ~|cat. | Seq. Access (%] | Change Rate (%] | Size | current | Recom. | User-__ |
FIJ1DBOT FIJCCONT  INDEX 4k YES D El 1 BF1 BF1 BF1 -
FIJ1DBOT.FIJCEMGC  INDEX L1 YES 1 BF1 BF1 BP1 ==
The first step result shows the recommended 53 L __eLgeetPd O3
buffer pools for each object. : BPL— B -
FIJ1DBOT FIJCINYD  INDEX 4k YES D El /EP1 BF1 BF1
FIJ1DBOT.FIJCITEM  INDEX AL VES / 4 BF1 BF1 BP1
F1DBOY.FUCTMD INDEX | N€ USEer can OVGI’WI’I'[e the 1 BF1  BP BF1
FIITDBO1.FUCITMR  INDEX . 1 BF1 BF1 RE1
FIJ1DBOT FIJCLOCA INDE}{'fegommdended bUffer pOOI 13 BF1 BF1 |
FIJ1DBO1.FIJCPLNG  INDEX) esire L oo oea N .
FIADBEM FIJCPLPG  IMDEX it u Simulated behavior of Buffer Pool BP2
FIJ1DBO1.FIJCPROD  IMDEX 4K YES 0 B . s ) N )
FL1DB0T FLIGEHPC  TNDEX K VES — 53 Recommended sizing for separate Buffer Pools This table indicates the behaviour of an individual simulated buffer poal.
FIJ1DBO1 FIJCWIPG INDEX 4 YES - 0 This table indicates how the available memory should be distribu Click here to see more online help
FIJ1DBOT FIJCWORD  INDEX 4k YES f N
H : Sequential List
FIJ1DBO1.FIJS0004  TABLESP.. 4K YES 17 Click here to see more online help / All Random Prefetch Prefetch
FLITDBO1.FLSO00G  TABLESP.. 4K YES 0 ] Y/ BF'ﬁffelr Total  Application %of Total |, % of Totel % of T
FI1DBO01.FIJS0009  TABLESP.. 4K YES - 32 Pages O PEQESEF1 pagesBP2 pages Pages Msses HitRaio N2 Misses VST Migses VIS
FI.J1 LB .FI.JSIJIZH 1] TAEILESF' 4K YES 2 300 100 100 100 100 1235801 6 =05 126916 082 427 03
D T T - ggg 183 188 ggg 200 113565 131 17 111533 98.3 53 01
- 600 100 100 200 300 36315 72.2 1004 5.2 34378 94.7 35 01
Buffer pool data file : SGIZFILE bpd =5 200 100 400 400 11791 010 1see\ 155 9859 838 33 03
in FABRPODATWUlyD2 I 800 300 100 400 500 10139 922 1834\ 183 8252 814 32 03
900 300 100 500 600 10013 923 1834 | 183 8146 814 32 03
1?09 200 1o =00 700 9910 924 1815 | 183 3064 814 30 03
191 800 9529 927 1798 || 189 7700 80.8 30 03
13 900 8252 93.7 1735 218 5436 78.0 30 04
% sSimulated behavior of each separate Buffer Poo 1000 ekl 95.0 1770 27 478y 72.4 4 |03
12: 1100 5915 955 1751)29.6 4134 69.9 29 05
This table indicates the behaviour of each buffer pool¥or ¢ 1200 [licHy 85.5 1757 29.6 Rl 69.9 2 | 03
1300 5827 955 20.4 4087 70.1 26 04
Click here to see more online help 1400 5792 85.6 1964 20.2 4074 703 23 04
1500 5732 95.6 ¥64 29.0 4045 70.6 22 04
Buffer Pool EPO Buffer Poo)
Buffer Pool Application Global R Application Global
Pages Mz Hit Ratio Miss Ratio [l Hit Ratio Miss Ratio
100 22931 [ 518 12,5 636 86.4 70.2
200 11012 768 &0 639 87.3 62.0
300 4190 91.2 23 539 87.3 03 36315 72.2 19.8
| 400 2867 944 15 539 873 03 11791 91.0 64
500 1721 96.4 049 539 873 03 10139 922 55
\.Q_ef\ iii "ﬁ 7 N 230 o7 2 [n] 4001 nn
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Optimization Expert — Capture the statement

' IBM DB2 Optimization Expert for z/0S

Project Tools Help

ERE e ys | B

CRN- O,

B, Project Navigator = = O||® configure Subsystems (@) View Queries

== Welcome

~ Subsystem Context

[ view Workloads} = view Mon'rtors} 1= * Clifton Boot Camp Jan 9, 2008 [BUSY]}

) Configure Subsystems
= view Monitors

-[0, View Queries

- [ view Workloads

------ 7 Clifton Boot Camp Jan 9, 2008

Select the subsystem from which you want to view queries.

Subsystem: |OEI'UTORIAL <enabled>

M [ Configure...

~ Queries List

Query source:

View name:

|Statemer1t cache

\ACCUM_CPU_DESC

B Advisors - £ Tools -

All of the rows are displayed. The number of rows is 9.

M| Enable Cache Trace

Clview - D& Customize - < Refresh

Disable Cache Trace

Select the query source. Then specify how you want to view the queries by selecting a view. To create a custom view Click View > New.

STMT_ID

4702
4704
3182
3184
4703
3183
3181
3180

| STAT_EXEC

10
30

0.031796031635181576
0.0155405188015863
0.013241586653508392
0.013225768696443707
0.010121394883768221
0.008342259567157895
0.00688301120321861845

| STAT_ELAP

forad

137

0.092715993582033564
0.03740149084843841
0.01665736455835548
0.027903352867738873
0.015919675122873456
0.025475797247068555
0.008941718380825192
0.00940714124955383

STAT_GPAG

120

Bed

SELECT DISCOUNT, O_1
SELECT SUPP_NATION,
SELECT L_ORDERKEY, L
SELECT DISTINCT O_OF
SELECT 5_ACCTBAL,S |
SELECT ® FROM SYSAD!
select ® from ORDER,LI
select [_suppkey from |
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Receive Index recommendations

Kl (= s B T B L -+ L

fﬁ? Configure Subsystem (@, View Queries (@, View Workloads (E View Monitors (IE- * Clifton Boot Camp ] (IE- * MNew Projectl (IE- = New

~ Index Advisor Recommendations

The following information shows the index recommendations for the selected query.

Feature Details | Object Name | Columns Estimated Disk Space |

|  ShowDDL... |
= [¥] SYSTABLES
Index SYSTABLES_... CREATOR(ASC), NAM... 0.078125M [ Run... |
-.'@ DDL Détails. | | E]@ : [ Select All ]
] save ’ Deselect All ]

CREATE INDEX "DB20OE"."SYSTABLES_VIRT_ID¥_1180582222453" ON
"SYSIBM"."SYSTABLES" ([ "CREATOR" ASC, "NAME" ASC, "TYPE" ASC,
"TBMAME" ASC, "TBCREATOR™ ASC) NOT PADDED FREEPAGE O PCTFREE
10
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i
..||
L

Generate detail html or text reports

Y- = BE B & wy E
(’@ Configure Subsystem r@, View Queries ([E, View Workloads rE View Monitors ﬁ:ﬂ * Clifton Boot Camp ] (E * New Projectl (E 3

Specify the report format and the information that vou want included in the report, then click Generate Report.
Query Report Options
Show table report
Show predicate report
Show index report
Show legend

Report format: [¥] HTML

(] Text
Location: |C:,n’Pngram Files/IBM/OE | ’ Browse...
’ Restore Defaults ] ’ Sawve As Default l [Generate Repnrtl
rg e E\
) Report files have been generated in the following location: C:/Program
\g) Files/IBM/OE.

Open the report files now?
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Select options for the advisors

- Recommendations

Select any advisors that you want to run and receive recommendations. View the details in each advisor to obtain more information about the advisor
recommendations.

Run Status Summary Recommendation
Statistics Advisor
& Priority: Mot applicable Details...
Query Advisor
- Priority: Mot applicable :
@ Analysis successful. No query changes are recommended for this statement. Details...
@ Options
Query Advisor
Options... Details...
Select rules for the query advisor to consider when making recommendations:
Add missing join predicates for referential integrity.
Use local predicates for joining tables.
Use local predicates for single tables. Details...

[

Run Advisors

)

EXPLAIN options: ) Rur Write specific select lists.

Push predicates down.
Copy local predicates to different tables in a join.

Rewrite stage-1 predicates as indexable predicates.

Rewrite stage-2 predicates as indexable or stage-1 predicates.

ion

[ Restore Defaults ] [ Save As Default ] [ OK l [ Cancel
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Review the recommendations

= Query Advisor Recommendations List

Select 3 recommendation to view more details. To implement the recommendation, change the SQL statement in the source from which it came.

Mo | Severity | Confidence | Line Number Description

2 Low Low 3 Consu:ler replacmg the asterlsk (*) or the lo...

3 Low Low 4 Consider replacing the asterisk (%) or the lo...
4 Low Low 2 Consider replacing the asterisk (%) or the lo...

- SQL Text

FROM SYSADM.SUPPLIER AS S
. SYSADM.LINEITEM AS L
. SYSADM.ORDER AS O
WHERE ( L.L_RECEIPTDATE <= '1999-12-31'
AMND L.L_SHIPDATE BETWEEN '1998-01-01" AND '1998-12-31"
AND L. RETURNFLAG IN { 'A’, 'R")
ANDL L SHIPMCIDEIN( SHIP' 'AIR' 'FiAIL' TRUCK" )
AND S.S_SUPPKEY IN ( 1, 22, 333, 4444, 55555 )

+ Selected Recommendation:

Description

Explanation

Consider copying the following predicate on column S_SUPPKEY in
table SYSADM.SUPPLIER to column L_SUPPKEY in table
SYSADM.LINEITEM:

5.5 SUPPKEY IN(1,22,333, 4444, 55555)

which might filter the table earlier. Check the explanation for this
warning for more details about possible impact and examples.

Adding local transitive closure predicates might improve the
performance of the specified query. Predicate transitive closure is the
process whereby DB2 copies a local predicate from one table to

another before joining the tables. For example, consider the following
predicate:

WHERE T1.C1 =T2.C1 AND T1.C1 = X
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Easy to understand explanations

~ Query Advisor Recommendations List

Select a recommendation to view more details. To implement the recommendation, change the SQL statement in the source from which it came.

MNo Severity Confidence Ling Number Diescription |

1 Medium Low 12 The following predicate on column C_CUSTEK...

2 Low Medium 13 Consider rewriting the following predicate s...
- SQL Text

LEFT OUTER JOIN SYSADM.NATION lﬂ
OM { SYSADM.LINEITEM.L_ORDERKEY = 1
OR SYSADM.ORDER.O_ORDERKEY = 1

J 5

EI

~ Selected Recommendation:
Description /ﬂ%
The following predicate on column C_CUSTKEY in table w

SYSADM.CUSTOMER has better selectivity than other predicates in this
guery. Consider rewriting it to be indexable:
SYSADM.DSNWFQB(03).L_ORDERKEY =
SYSADM.CUSTOMER.C_CUSTKEY

to filter out unnecessary rows earlier. Check the explanation for thi
warning for more details about possible impact and examples.

7

The following examples show how to rewrite a stage 1 predicate a
an indexable predicate:

Example 1:
Suppose that the column GENDER in table EMP represents the gender
of each employee and has only two possible values: 'F and 'M'. &n
index is created on column GENDER.
Stage 1 predicate: EMP.GENDER <= 'F'
ndexable predicate: EMP.GENDER ="M

Example™s
Suppose that anin

with type CHAR(S)

[




| IBM Software Group | Information Management software

Identify the most serious problems

il B R B L+ IR

r@ Configure Subsystem f@, View Queries (Q, View Workloads (E View Monitors (TE} * Clifton Boot Camp ] ﬁ-.%'r * New Projectl (TE/ * New Project2 2

~ Access Path Warning List

= [

The following list shows potential problems in the selected statement's access path. Select a warning to view a more detailed description. Make the

necessary changes to avoid this warning in the future.

Severity
Disaster

Query Block Number | Plan Number
1 3

Description

1 columns are joined in 3 sort merge join, but 2 join predicates are used. T...

- Access Path Warning Details

Description

Explanation

1 columns are joined in a sort merge join, but 2 join predicates are
used. This discrepancy in number means that some join predicates
are applied after the join. If a large number of records are returned
after the join, this query is a potential problem. Check the explanation
for this warning for more details about the possible cause and
solution.

DB2 used a sort merge join to process the specified query. For such
queries, ensure that all join predicates are in the form TABLE1.COL1 =
TABLEZ2.COL2 and that the two columns have the same data type. If
you are using DB2 for z/05, Version 7 or earlier, also ensure that
these two columns have the same length and nullability. Otherwise,
DB2 does not evaluate these predicates before the join, and the
query processing might take a long time.
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Identify potential new indexes for an entire workload

~ Workload Index Advisor Recommendations

The following information shows the index recommendations for this workload. You can view the performance improvement when all recommendations

are applied. There is the option to run index analysis again with different values to see if there are better recommendations.

Workload performance improvement is an estimate based on applying all recommendations.

Estimated performance improvement: 568.51 | %

Disk space required(DASD space):

Recommendation ]

673.08 MB

Feature Details
= [#] PART
Index
= PARTSUPP
Index
Index
= LINEITEM
Index
Index
Index
Index
= [¥] ORDER
Index
Index
Index

Action

Create

Create
Create

Create
Create
Create
Create

Create
Create
Create

Object...
PART V...

PARTSU...
PARTSU...

LINEITE...
LINEITE...
LINEITE...
LINEITE...

ORDER...
ORDER...
ORDER...

Columns
P_PARTKEY(ASC), P_...

PS_SUPPKEY(ASC)
PS_SUPPLYCOST(AS...

L_SHIPMODE({ASC), ...
L_QUANTITY{ASC), L...
L_RETURNFLAG(ASC)...
L_SUPPKEY(ASC), L_...

O_CUSTKEY{ASC), O...
O_ORDERKEY(ASC), ...
O_ORDERSTATUS(AS...

Estimated Disk Space
17.1953125 M

1.05078125 M
4.71875 M

59.40234375 M
152.65625 M
218.24009375 M
134.015625 M

40.703125 M
27.62109375 M
B.72265625 M

Show DDL... |

What-If Analysis... D

Run...

Select Al |

Deselect All ]

The following settings relate to the selected index recommendations. Use what-if analysis to change settings and to view different sets of
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View the DDL for the recommended indexes

Recommendation ]

Feature Details
= [#] PART
Index
=] PARTSUPP
Index
Index
= LINEITEM
Index
Index
Index
Index
= [#] ORDER
Index
Index
Index

| Acti @ DDL Details

Cre:

Cre:
Cre:

Cre;
Cre;
Cre:
Cre:

Cre:
Cres:
Cre:

The following settings relate

] save

CREATE INDEX DB2OE.LINEITEM_VIRT_IDX_1159535554645 ON
SYSADM.LINEITEM ( L_SHIPMODE ASC, L ORDERKEY ASC) FREEPAGE 0
PCTFREE 10

CREATE INDEX DB2OE.LINEITEM_VIRT_IDX_1159535563807 ON
SYSADM.LINEITEM { L_QUANTITY ASC, L_EXTENDEDPRICE ASC, L_TAX
ASC) FREEPAGE O PCTFREE 10

CREATE INDEX DB2OE.LINEITEM_VIRT_IDX_1159535564028 ON
SYSADM.LINEITEM { L_RETURNFLAG ASC, L_LINESTATUS ASC,
L_EXTEMDEDPRICE ASC, L_TAX ASC, L_DISCOUNT ASC, L_QUANTITY
ASC, L_SHIPDATE ASC) FREEPAGE 0 PCTFREE 10

CREATE INDEX DB2OE.LINEITEM_VIRT_IDX_1159535563777 ON
SYSADM.LINEITEM { L_SUPPKEY ASC, L_EXTENDEDPRICE ASC, L_TAX
ASC) FREEPAGE O PCTFREE 10 M

[ Show DDL...

Show Related S5QL...

What-If Analysis...

Run...

Select All

Deselect All

5 and to view different sets of
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View the related SQL

-~ Workload Index Advisor Recommendations

The following information shows the index recommendations for this workload. You can view the performance improvement when all recommendations
are applied. There is the option to run index analysis again with different values to see if there are better recommendations.

Workload performance improvement is an estimate based on applying all recommendations.

Estimated performance improvement: 68.51 %
Disk space required(DASD space): 673.08 MB

Recommendation | WhatHf Analysis 1| What-if Analysis 2|
Feature Details | Action | Object... | Columns | Estimated Disk Space | [_‘_‘_]
= [7] PART
Index Create PART_V... P_PARTKEY(ASC),P_... 17.1953125M
= [] PARTSUPP . _ _ [ Show DDL... |
[ Index Cred @) Related Statements [ Show Related SQL... ]
[ Index Cre:z
= [] LINEITEM (] save =l | What-If Analysis... ]
] Index Cre:
" | SELECT P_PARTKEY,P_MNAME,P_BRAND FROM SYSADM.PART P WHERE [ — ]
[ Index Cre: | ExISTs (SELECT PS_SUPPKEY FROM SYSADM.PARTSUPP WHERE
[ Index Crez |P.P_PARTKEY=PS_FARTKEY); [ Select All |
] Index Cre:
= [] ORDER u [ Deselect All ]
[]Index Cre:
] Index Cre:
] Index Crez ]
The following settings relate 5 and to view different sets of
recommendations.

Amount of disk space to :

Estimated number of inde
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Agenda

— Overview
— DB2 Connect Monitoring

— ldentify potential SQL issues before they impact
performance

— Produce DB2 batch performance reports without SMF data

— Buffer analysis and object placement _

— Workload and Index analysis
- Q&A
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Q&A
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Conclusion

For More Information

For more information about IBM DB2 and IMS Tools, visit
our website:

www.ibm.com/software/data/db2imstools

Contact your IBM zOS Database Tool Sales Specialist
Or Sally Touscany at
Or Pat Zakhar at zakhar@us.ibm.com
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Thank You for Joining Us today!

Go to www.ibm.com/software/systemz to:
» Replay this teleconference

» Replay previously broadcast teleconferences

» Register for upcoming events




