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* The impact of SQL/Query workloads

» Analyzing SQL/Query jobs with DB Monitor(s)
 Centerfield Technology’s Analysis Tools: Overview
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Ibm.com/iseries/db2

— Your portal to everything DB2!
— General Information

— See it Action Demos

— Education Roadmaps

— Technical White Papers

— WHAT'S NEW
*VV5R3 Trifold

*Technical Papers
—“Instead Of” Triggers
—Materialized Query Tables
—DB2 .NET Plug Ins
*Redbooks

—Integrating DB2 Universal
Database for iSeries with
Microsoft ADO .NET: SG24-

6440-00

*OnLine Education
—DB Monitor !!
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Why SQL?

Portability of code & skills

o Strategic database interface for industry & OS/400

— Faster performance delivered by SQE only available to SQL-based
interfaces

— SQL required for certain functions & middleware
« Datatypes: BLOB, CLOB, Datalink, ...
* Auto-Incrementing Constructs: Sequence & Identity column attribute
¢ Column-level Triggers
* Encryption & Decryption functions
* Encoded Vector Indices, ...

 Enables better positioning of iSeries as a Database Server
« SQL as a programming language can reduce Total LOC
« DB2 SMP - parallel database processing

© 2005 IBM Corporation
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EEE:. 0S/400 + DB2 UDB for iSeries as the "Server"

@server’
0S/400 0OS/400
JDBC |
CLI* >
Embedded
DRDA
Hativebo iSeries Toolbox JDBC R DB2
DB2 Connect
Li Websphere Information Integrator UDB
inux
for
iISeries Toolbox JDBC R S _
DB2 Connect |Series
iISeries ODBC

Windows

iSeries Access
DB2 Connect
Websphere Information Integrator

* 0S/400 PASE only supports CLI
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Analyzing SQL/Query Performance

 New methodology and tools needed

— Traditional performance tools do not adequately capture the
DB2 “context” of a performance issue

— Need access to the details of the actual SQL/Query request to
analyze if incomplete “Indexing Strategy” is causing DB2
Inefficiencies

— Distributed (SOA?) solutions make it hard to know where
SQL/Query requests are running

— Need abillity to look at DB2 performance issues & possible
solutions from a system-wide usage perspective

— Some tools don’t actually describe actions of SQE

© 2005 IBM Corporation
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. Measuring & Monitoring DB2 Performance
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Output Results

i Journaling
RunTime /Index Maintenance
: Constraint Enforcement
: Locking
: Trigger Processing

Disk 1/0O

ommunications

Open ngDP Creation
Processing i/Database
i Authentication

Database

: Access Plan Creation
Optimizatiort  Index Selection
: Index Estimates

Authentication

User Display 1/O

Process Request

BEGIN
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SQL Performance Tuning Considerations

« Database server tuning
— CPU capacity & 1/0 bandwidth (disk arms!)
— Expert cache ( *CALC memory paging option)
— Memory pool size & max activity level
— Number of pre-start jobs

* Client tuning
— Isolation Level
— Extended Dynamic (SQL packages)
« SQL Tuning
— Reusable Open Data Paths (ODPSs)
— SQL Procedural Language (PSM) — minimize nested calls
— Indexing Strategy (ibm.com/servers/enable/site/education/ibo/record.html?indxng)
— SQE “Warmup” effect with Automatic Stats Collection
— Variable Length Columns

© 2005 IBM Corporation
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SQL Performance Tuning Tools
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What are the DB2 Performance Monitors?

* Integrated tools used to gather database performance related statistics
for SQL-based requests running on the iSeries
— Applicable to both batch jobs and interactive work

— Only collect information on the DB2 engine processing - does not include/time
data that it took for the requests to get to the DB2 engine (eg, JDBC driver
processing)

« Monitor data dumped into table(s) where it can be queried to help identify
and tune performance problem areas
— Collected data can be analyzed to look at SQL performance at a global
system level, job-level or, specific SQL statement level

* Monitor data most useful given basic understand of DB2 UDB engine and
guery optimization techniques

© 2005 IBM Corporation
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Database Monitor Information

* Provides all information from STRDBG or PRTSQLINF plus additional info
such as:
— System and job name
— SQL statement text
— Start and end timestamp
— Estimated processing time
— Total rows in table queried
— Number of rows selected
— Estimated number of rows selected
— Estimated number of joined rows
— Kaey fields for advised index
— Total optimization time
— ODP implementation
— QAQQINI settings
— Others

© 2005 IBM Corporation
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Database Monitor Information

 Collected information and stats can be analyzed later to analyze things
such as:

— Which queries are the most time consuming?

— How many temporary indexes have been created over a particular table?
— Which user is running the longest running queries?

— Which queries were implemented using reusable ODPs?

— How many queries rebuild access plans?

— Has the implementation of a particular query changed with the application of
a PTF or a new release? (Before/After comparison of the monitor data)

© 2005 IBM Corporation
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What are the DB2 Performance Monitors?

* Two types:

— Database Performance Monitor (Detailed )

* "Trace" of SQL requests & non-SQL queries (eg, OPNQRYF)
Detailed set of information on optimization & runtime behavior
Monitor data dumped to a single output table
System performance impact (can be Disk & CPU Intensive)
Trace for shorter durations
Focused analysis

— Memory-based Database Performance Monitor (Summary)
* "Monitoring" of SQL requests
« Summary of information on optimization and runtime behavior
« Monitor data dumped to a set of normalized tables
« Smaller system performance impact (info collected in memory)
* Monitoring for longer durations
* Broad analysis (no Visual Explain support)

© 2005 IBM Corporation
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Monitor Interfaces

e Detailed Monitor

— STRDBMON & ENDDBMON CL commands
* Note: STRDBMON TYPE parameter does not control monitor type

— Info & stats written into output table as soon as DB2 collects the
Info
¢ Summary Monitor

— APIl-based interface:
« Start SQL Database Monitor (QQQSSDBM)
* Clear SQL Database Monitor Statistics (QQQCSDBM)
 Dump SQL Database Monitor (QQQDSDBM)
* End SQL Database Monitor (QQQESDBM)
e Query SQL Database Monitor (QQQQSDBM)

— Info & stats collected in memory and then later written to output
tables

* ISeries Navigator interface via SQL Performance Monitors

© 2005 IBM Corporation
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Detailed Monitor Row Types

* Row types most often used in analysis (QQRID value)

1000 - SQL summary record

3000 - Arrival sequence

3001 - Using existing index

3002 - Index created

3003 - Query sort

3004 - Temporary results file

3006 - Access plan rebuild info

3007 - Index Evaluation data

3010 - Host variable and ODP implementation
3014 - General Environment info (including QAQQINI settings)
3015 - SQE Statistics Advised info

 Documented in Info Center: DB2 Database Query and Performance Guide

© 2005 IBM Corporation
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Global DB Monitor Columns

e Columns common to all row types
— QQRID: Row Type ID (1000, 3000, 3001, etc)
— QQUCNT: Query/Request Identifier - surrogate key
— QQJOB: Job name
— QQUSER: Job user name
— QVC102: CURRENT job user name (new with V5R3)

— QQJNUM: Job number
* Job number very useful when multiple jobs collected in one DB monitor table

— QQTIME: Time that the row was created
» Can be useful when trying to find out what queries were running in a given time

period
— QQJFLD:  Join column, combo of QQJOB,QQUSER,QQJIJNUM,QQUCNT
— QQI9: Thread Identifier (may be useful for multi-threaded apps)

© 2005 IBM Corporation
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Global DB Monitor Columns

QAJOB | QEJNUM | QERID | QQCET | QAUCKT | QG5 | Q1000

GZDASOINIT 063224 3000 1118 - a
GZDASOINIT 163224 2014 1118 817

QZDASOINIT 063224 3015 1118 -MERCHANTHUMBER =
GZDASOINIT 063224 3010 1118 0j10001

QZDASOINIT 163224 1000{0F 1118 OJSELECT * FROM SCNANCS ETACCOUNTCFG WHE
QZDASOINIT 063224 1000(DE 0 OJSELECT * FROM SCN2AWCS ETACCOUNTCFG WHE
GZDASOINIT 063224 1000(FE 1118 0 4 |
A 8 4 | M

\/ ’

o Column used for
Lmkmg together different data based
rows in the

_ on row type
monitor

© 2005 IBM Corporation
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1000 Row - SQL Statement Summary

* Row generated for each SQL operation (Update, Commit, etc)

 Field/Column definition:
— QQ1000: Prepared text of SQL statement
— QQC21: Type of SQL operation (OP, FE, CL, UP, IN, DL, ...)

* 'MT"In this field indicates continuation record for SQL statements that exceed 1000
characters

* 'FE'is a Fetch summary record, NOT the actual number of fetch operations
* ODP-related operation types:
— S, SK, OP, IN, UP, DL

— QQI2: Number of rows updated/inserted/deleted
— QQI3: Number of rows fetched (only on FE rows)
« Actual number of rows fetched, not fetch attempts

— QQI6: Elapsed time for this operation in microseconds

« Time to fetch all rows may not be included in with Open & Select operations, need to look at
time on Fetch operation rows

© 2005 IBM Corporation
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1000 Row - SQL Statement Summary

* Access Plan Information
— QQC103 & QQC104: Package/Program Name & Libary

— QVC18: Dynamic SQL Statement Type
« 'E'- Extended Dynamic //'S' - SystemWideStatement Cache //'L' - Prepared Stmt

— QQC22 & QVC22: Access Plan Rebuild Code & Subcode

» Subcode useful for IBM debug purposes

— QVC24:. Access Plan Save Status

« 'AX' values mean access plan could not be saved
« Blank & 'Bx' values mean access plan was saved successfully

* ODP Information
— QQI5: Query Instance counter, 0 value means full open occured
— QQC15: Hard Close Reason Code (for 'HC' operation type)
— QVC12: Pseudo Open Indicator
— QVC13: Pseudo Close Indicator
— QQC181 & QQC182: Cursor & statement name

© 2005 IBM Corporation
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Sample Queries

* iIbm.com/servers/eserver/iseries/db2/dbmonqgrys.htm

© 2005 IBM Corporation
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Is a single job causing a problem?

* ldentify the most time consuming jobs:

SELECT SUM(qqi6) "Total Time", COUNT(*) "Total SQL Requests",
ggjnum,gqgjob,gquser FROM ??File Name

WHERE qqrid=1000 AND gqgc21 <>'MT'

GROUP BY qgjob,gquser,ggjnum ORDER BY 1 DESC

* Analyze results to determine if a specific job should be targeted for
analysis. Use QQJNUM to narrow future monitor data analysis

Total Tirme | Total SOL Requests | GQJNUM | GQJOE | QQLSEF
o20B552 450506522 CLZDASOINIT GILSER
Tha7d964 10695063247 CLZDASOINIT GILSER
b342424 11578|063218 CLZDASOINIT GILSER
2401256 10243063220 CLZDASOINIT GILISER

© 2005 IBM Corporation
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Maybe a certain SQL Statement is painful ?

* Which SQL statements account for the most run time:

SELECT SUM(qgqi6) "Total Time" , COUNT(*) "Nbr Times Run", gq1000
FROM ??File Name
WHERE gqjnum=??"xxxxxx' AND qqrid=1000 AND gqucnt<>0
AND qqc21<>'MT"
GROUP BY qql1000 ORDER BY 1 DESC

Total Time | MWhr Times Run | ©@1000

| 917728 S|SELECT T1.FIELDA, T1.FLAGS, T1 MIMIMIIMC

' H4EY36 4 SELECT T1.FIELDA, T1.FLAGS, T1.MIMIMLIM
322752 2ISELECT T1.FIELDA, T1.FLAGS, T1.MIMIMLIMC
a00540 Slselect distinct CATENTRY.CATENTREY_ID fror
240184 2ISELECT T1.FIELDY, T1.FLAGS, T1.MIMIMLIMC
25B880 4| select distinct CATENTRY.CATENTREY_ID fror
1535045 4SELECT T1.TOTALTAS, T1. TOTALSHIFFIMNG,

i 152760 15|SELECT T1.FPREFAREFLAGS, T1.LASTCREA

*QQUCNT<>0 eliminates non-ODP operations (Prepare, Commit, etc)

© 2005 IBM Corporation
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* Row types 30xx are referred to as Optimization rows

— Contain information to construct the access plan for an SQL request

— Presence of Optimization rows indicate that a Full Open occurred

— Data Access Method columns contain details on the optimization process

 QQEPT: Optimizer's estimated processing time
* QOQREST: Estimated number of rows selected
 QQAJN: Estimated number of rows joined
« QVPARD: Parallel degree requested
« QVPARU: Parallel degree used
 QVP154: Memory Pool Size
« QVP155: Memory Pool ID
| aorID | @ac21 | a@UCKT | aQEPT | QQREST | @G1000 )
3000 1118 1 1)- |
3014|- 1118 1 1)-
3015} 1118 - -[MERCHAMNTMUMBER -
3010} 1118 - -(10001
1000|0F 1118 - -[SELECT * FROM SCM2
1000|DE I - -[SELECT * FROM SCM2
_1000|FE 1118 & - |

© 2005 IBM Corporation

iSeries (i[T] DEMAND BUSINESS'



-.IIII

@server’

3002 Row - Temporary Index Creation

* Index & Table Information
— QVQTBL & QVQLIB: Table name for which index is built
— QQRCOD - Reason the index build was done
* 12 - ordering or grouping
* I3 - selection and ordering/grouping
* 14 - nested loop join
— QQTOTR: Number of rows in table
— QQRIDX: Number of entries in temporary index
— QQSTIM: Timestamp for start of index build
— QQETIM: Timestamp for end of index build

— QQ1000: Name of columns used for index keys
e Column names are the "short" column names

iSeries [I17] DEMAND BUSINESS"
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3002 Row - Temporary Index Analysis

* Which index builds are done the most often?
SELECT qqucnt, (HOUR(gqgetim-gqstim)*3600) +
(MINUTE(ggetim-ggstim)*60) + SECOND(qggetim-qqstim) +
(MICROSECOND(ggetim-gqgstim)*.000001)) "Index Build Time",
gvqtbl "Table Name", ggtotr "Rows in Table",

ggridx "Entries in Index", SUBSTR(gqqg1000, 1, 100) "Key Fields”
FROM ??File Name

WHERE qqrid=3002 AND gqqjnum=??'xxxxxx' ORDER BY 5

QGUCNT | Index Build Time | Table... | RowsinTable | Entries inndex | KeyFiglds
2074 0.064040/0FFER G316 6316 CATENDDODT ASCEND, TRADENDOOT ASCEND.
2164 0.067158/0FFER G316 G316 CATENDDODT ASCEND, TRADENDOOT ASCEND-
4193 0.072063|0FFER H316 | B3I1GCATENDOODT ASCEND, TRADEOOODY AEEEHD__

f Look for repeated index builds or long index builds first

f SUBSTR for QQ1000, but will need to increase them if 100 bytes is not enough
f Need to add (DAY (ggetim-gqstim)*24*3600) if index build spans days

© 2005 IBM Corporation
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ISeries Navigator - Index Evaluator

@server’

Indexes - Rchasrnd

=10J %]

File Edit Wiew Help

P ERB|XE | GG

Dakabase: Rchasrnd INDEXES FOR Q5Y¥52,5YSROUTINES

|11 rninukes old

‘ LAST cUERY EUERY USE | GLUERY

=EL Mame Type LAST QUERY USE STATISTICS USE COLMT =STATISTICS USE
@QQSQF{ESL LioGICAL FILE 2004-09-10 11:31:54  2004-09-1011:31:54 536 TG

B0 QSYSZ L., Primary Key Consktraint  2004-09-09 15:51:19  2004-09-09 15:51:19  £49 LAt

J |

1 - 2 of 2 ohjects |

NE

Required PTFs:

» V5R3 usage requires iSeries Access V5R3 Fixpak #2 and the
following V5R3 Server PTFs: S112938 & SI112873

» V5R2 usage requires iSeries Access V5R3 Fixpak #3 &
V5R2 Server PTF S116313

© 2005 IBM Corporation
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3015 Row - SQE Statistics Advised

* Generated by SQE when it determines that a column statistic needs to be
collected or refreshed

« Commonly used columns
— QVQTBL: Table name
— QVQOLIB: Table library name
— QQC11: Statistics request type
* 'N'- No Statistic Existed for Column
» 'S'- Column Statistic was Stale
— QQ1000: Name of column that statistic advised for

* QQC16 column in 3014 row will contain a 'Y' when SQE is used to
process the SQL statement (CQE='N’)

SELECT qgc16, COUNT(*) FROM ??File Name
WHERE qqrid=3014 GROUP BY qqc16

© 2005 IBM Corporation
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Analyzing Full Opens

* Which SQL requests are significantly affected by Full Opens:
SELECT SUM(gqi6) "Total Time" , COUNT(*) "Nbr Full Opens", gg1000
FROM ??File Name
WHERE ggjnum=??"xxxxxx" AND qqrid=1000 AND qqi5=0
AND ggc21 IN (OP', 'DL', 'IN', 'UP")
GROUP BY ggql1000 ORDER BY 1 DESC

Total Time | Mbr Full Opens | Q31000 _
28530 af[SELECT T1.NOMIMNALGUAMNTITY, T1.LEMGTH, T1.GQLAMN.

27552 ZISELECT ORDERS ORDERS_ID, STOREEMT_ID FROM (
2T4357 1/SELECT * FROM PAYSYMCH WHERE PAYSEFMBR=% FI

© 2005 IBM Corporation
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ldentifying and Tuning Problem Areas

 Best to first concentrate on repetitious non-reusable ODPs, table
scans and long index builds
— Also look for repetitious short-running queries that are not optimized well

— Joins and sorts can be more difficult to analyze, but if they are accounting for
a significant portion of run time, they need to be addressed as well

— Fine tuning smaller problems should be done after large problems addressed
» Base set of queries designed to help produce useful results in most
situations

— Using these queries will help you understand the data and construct your own
gueries

© 2005 IBM Corporation
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Minimizing impact of running Detail Monitor

e Large monitor tables can slow analysis

— Try collecting only the job you want, if possible
 If not, subset the data down to a job/connection:
CREATE TABLE small AS (SELECT ... WHERE QQJNUM=xyz) WITH DATA

— Only collect Monitor Data for long running SQL statements - based on
Optimizer's Estimated Runtime
« QAQQINI Option: DATABASE_MONITOR_THRESHOLD

* Only those gueries whose estimated runtime exceeds this threshold value (in
secs) will be included in the database monitor collection

* Default Value: All Statements (ie, 2147483647 seconds)

— Table Filter - only collect statements referencing certain tables
- STRDBMON OUTFILE(0) COMMENT('TABLEFILTER(libl/tabl,lib2/tab3)"
 V5R2 PTFs: SI115035, SI15139, SI115140, S115142, SI15143, SI15154, SI15155, SI115157
 V5R3 PTFs: SI15955, S116331, S116332, SI116333

© 2005 IBM Corporation
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* ISeries Navigator
— SQL Performance Monitors
— Summary->Memory-based Monitor collection

— Detailed -> STRDBMON collection
* Includes the ability Start, Pause & End collections
« Some beginner "canned" reports to help with analysis of monitor data
 Drill-down with Visual Explain

— URL: http://www.iseries.ibm.com/access

e insure/SQL Toolset
— Index Advisor based on Monitor Data
— Monitor Data Analysis services
— URL: http://insureSQL.com

* Info & Education:
— DB2 UDB for iSeries SQL Performance Workshop
iIbm.com/servers/eserver/iseries/service/igs/db2performance.html
— White Paper: ibm.com/servers/enable/site/education/ibo/view.html?wp#db2
— Redbook — due out late June/early July
— Sample queries & reports: ibm.com/iseries/db2/dbmongrys.htm

© 2005 IBM Corporation
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ISeries Navigator SQL Performance Monitors

£ A5 /7400 Dperations Navigator
File Edt “iew Optonz Help
| 2| x & |'E' |2minute&nld
Ervironment: My A5 /400 Connechions by A5 A00 Connections
B ﬁ 9517355 || Mame ~Signed On Uger D
- Pidd00a B 9100192204 M.
- B Pidd00f B 5180135200 M.
c-@ P B 951733 M.
% B aszic Operations E 9517235 k.
% Jaoh Management E 9517255 k.
Bi‘ Configuration and Service & F'.il:llaiElEle.l M
-f gy Network .
T ; B Fid400f M.
-G8 Security S
; B Fidi MCAIN M.
[+-@® Users and Groups =
EI & Database = :T;; m
I +-[E3) Libraries Explore htpm '
...... .8 DDBCData ¢ = zn B 510500m M.
------ B 50L Perform. —F
Fowi Create Shortcut
[H-ag File Systems Ve
---*ﬁp Multimedia it
-l Backup | lmpot ]
- B Application Deve M 2 1] | _'*I
| |1 11 of 17 object(z)] o
Eraperties
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Database Monitor Data

€ A5 /400 Dperations Navigator

File Edit “iew DOptions Help

BE! o |E| 2ol |E 'ﬁlﬁ IEminutESDId

TG G e

| E nvironiment: by A5 /400 Connections

- 3517355
+- [l Fid400a
- [l Fid400f b aritar name:
r| E Fidi
: EI \ls Basic Operations

D % Job Management File:

EI ﬁi‘ Configuration and Service

b Metwork Library: I ~

El R S ety

rL| ™ Uszers and Groups

Import SQL Performance Monitor Files - Pidi

= R Database Type of moritar:
g Libvaes __~Memory Monitor
------ .l ODBC Data Sources @

...... % SOL Performance Monitors @ —_— STRDBMON

E &2 File Systems %
[+ J‘ﬁ:: Multimedia
F:' & Backup | Ok I Cancel | Help I

[+ @ Application Developrment
| |1 11 of 11 object(z] | i
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Collecting New Monitor Data

£ A5 /7400 Dperations Navigator

File Edit “iew Optionz Help

E|%|@|%|E| @'l o | | Ell ~ | I'b-cﬁll ﬂ'l |'I minutes old
| Enwiranment; My A5 /400 Connections | Fidi: SGL Performance Maonitors
Elﬁ 3.5173.55 ;I M ame | Tupe | Status
E| B Pid400a 5 My Database Monitor Data Detaled Ended
EIE Fidd00f
=@l Pidi

%% Basic Operations

% Job Management

- B® Configuration and Service
b Metwork

F-E8 S ecurity

+-@® Users and Groups

= Database

#-[55) Libraries

----- Q ODEC Data Sources
.
m-a2 Fi Explore
w3 M Hpen

EEI-- =F Create Shortcut
-8 A Werify

Creates a new det., Irpart...

>
ritor

Sumrary I
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Working with Monitor Data

3 AS /400 Dperations Mavigator

File Edit “iew Option: Help

e e b e T S e B 5

2|l

|EI rninutes old
| Environment; My 45/400 Connections | Fidi: S0L Performance konitarz
Elﬁ 3.5.173.55 ;I Mame | Type | Status
EE Pid400a nibdy D atabage b Netailed Started
- [l Fid400f Hauze
F_IE Pidi [Earfinue Que
-4 Basic Operations End

B Job Management
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Query & Analyze Monitor Data

My Database Monitor Data Results - Pidi

surmmary B esults | Detaled Results i Extended D etaled Rezults i

Collection penod: % lFrum. 0202401 10:27-44 AW AW Too D2402/07 10:25:43 Ak “’i

Select summary queries:

[ iGeneral summang [T Statement uze summan

[ Job summary [~ Open summary

[T Operation summary [T Data access summarny

] | Frogram summary [T Statemert Iype summary
[T S0L attibutes surmmany [T Parallel processing summary
[ Izolation level summary [~ Optimizer summary

Choosea Change the Run the
report queri/report query/report

Select All | fadifEelected Eienes i Yiew Hesulks I/

ak Cancel | Help
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Query & Analyze - Summary Reports

« Summary Report: all reports summarized at a database monitor
collection level

— Good for getting a high-level perspective of what was happening during the
period when DB monitor data was collected
» Analyzing the type of SQL operations
* I|dentifying the jobs that are consuming DB2 resources the most
— Reports do not pinpoint the cause of performance problems
* Operation Summary & Job Summary good reports to determine a place to start

Operation | Total statements | Total Runtime (sec) |Maximum Funtime  Awverage Buntime |kMaximum Open Time
CFEM 23700 45 934 B34 0m B34

CLOSE 2ab3k 24 .43k 021 0o I

CORMIT b35 4,153 107 L0k I
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Query & Analyze - Extended Detailed Reports

« Extended Detailed Report: all reports show each SQL request

— Gives you a DB2 trace at an SQL statement level

« Statements are not sorted or grouped by job, so the analyst needs to determine
how to address this issue

— Copy all the data for a single job into it's own collection
— Modify reports???
— Most useful reports are:
* Open Information
* Index Created Information

tart Time End Time Total Runtime (sec) |[Operation |Statement Texd

2003-06-08 21:20:06.136557  |2003-06-08 21:20:06.830742 | .B54154 COFEM SELECT T1.FIELDM, T1.FLAGE,
2003-06-08 21:20:29.563668  |2003-06-08 21:20:29.781493 2175824 CFPEM SELECT T1.FIELD?, T1.FLAGS,
2003-06-08 21:20:18.363505  |2003-06-08 21:20:18.674435 | 210328 COFEM SELECT T1.FIELD?, T1.FLAGS,
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Visual Explain & DB Monitors

Explainable Statements For SOL Performance Monitor My Databasze Monitor Data

0L statements monitored: **All columns sortable with V5R3
Date Tirne Proceszing Time | SUL Test
IeRIEnE 10247124, 12T ms zelect * from starlibdtime_dim where datekey » 7
02402/ 102423 4. 258 ms zelect * from starlibdtime_dim where datekey » ¢
02402/ 1025284 998 m= gelect * from starlibdcust_dim ¢, starlibdten_fact | where c.oustkey = Lcustkey

4 QQSTIM , i
SOL statement selected: Refresh |

gelect * from starlbime_dim where datekey > ¢ _ﬂ

Fun Wizual E xplain

Cloze Help |
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Visual Explain

@server’

... =] E3

Er;;]visual Explain for SELECT AYEAR. AMONTH. ARETURNFLAG. B.PART. B.MFGR. A QUANTITY. A REVEMUE_ WO _TAX

File “iew Actions Help

oA 3, 0w e & F

|»

Encoded Wector Index

= <%

Dynamic Bitmap

ik @
==

Bitmap Mmerge

==

i
[

Skip Sequential Table Scan

N
Y _

Mested Loop o

g
© 2005 IBM Corporation $

1ISeries ' —'_I

Attribute Value
Estimated Rows Selected a7
Join Position 1
Table Data Space Mumber 1
Mumber of Tables Joined 2
IF2 ar CPU Bound CPU BOURND
Information about the index scan ...
Index Scan - Key Positioning b
Murmber of Columns Using Key P... 3
Estitnated Entries Using Key Posi... 87
Index Scan - kKey Selection I
Index Only Access I
Index Fits in Mermory b
Mermory Faol Size 12519688
Mermaory Faal 1D 2

Type of Index

INDEX USAGE

Mumber of Index Entries
Murmber aof Unigue Index YWalues
Percent Overflow for EVI

YVectar Size for EVI

Size of Index, in Bytes

Fage Size of Index, in Bytes
Feason Code

Index i=s a Constraint

Information about the table scan p...

Diata Space Selection
Cerived Selection Performed

EMCODED VECTOR IMDEX
TERTIARY IMDEX
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