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STATIC vs DYNAMIC SQL
How the statements are coded

= STATIC = DYNAMIC
» SQL statements are built into » Keyed in by a user sitting at a
the program terminal or embedded in host
» Compile / Link Edit / Bind language
» DBRM » Assembled at execution time

» Plan / Package » Explicitly prepared
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= Embedded Static SOL

» SQL statements are included in the host language
= EXEC SQL
= #sql

» Pre-compile, link-edit, and bind

» Dynamic capabilities

Using host variables

Execute the same statement repetitively using different values
The statement itself is fixed

Each program using this method has its own statements

Each must have its own DBRM (bound)
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SQL

= Embedded Dynamic SOL
» PREPARE and EXECUTE
» Pre-compile / link-edit / bind

» The dynamic statements are prepared and executed when invoked
at runtime

= Interactive Dynamic SOL

» SPUFI
» QMF
» Report Writers
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SQL

= Deferred Embedded Dynamic SQL
» Used by DB2 private protocol to access remote data

» Alias or use of 3 part name
= DSNB.PROD.EMPLOYEE

» SQL has characteristics of STATIC in that it is embedded and hard
coded

» SQL is like DYNAMIC because it is prepared at runtime prior to
execution

» No plans / packages on the target subsystem
» Recommendation is to migrate from private protocol to DRDA

= DB2 processes SQL accessing declared temporary tables the

same way it does using the private protocol
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SQLJ - Java

SQLJ — API for embedded static SQL in Java programs

SQLJ translator — transforms SQL into calls for the runtime
environment

Profile files — used at execution time; can be used to create
DBRM'’s

Compile / Link-edit / Bind
Dynamic
» Uses host expressions (vs. host variables)

» No syntax to handle dynamic SQL statements — rather use JDBC —
the ‘static’ code acts as a dynamic SQL statement

= Transparent to the user
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CALLABLE INTERFACES

= ODBC — available for C and C++
» Uses function calls
» Does not require pre-compilation or binding

= JDBC — can access any relational data base
» Uses function calls
» Does not require pre-compilation or binding

= REXX

» Uses RRS or CAF attach to connect to DB2
» No pre-compilation

» Comes with a pre-defined set of packages
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STATIC vs DYNAMIC SQL vs Combined
By the way the statements are executed

= STATIC = COMBINED
» Requires a DBRM (Database » Deferred embedded SQL
Request Module) » SQLJ coming in through JDBC
» Statements are executed interface

directly without preparation

= DYNAMIC

» SQL statements have not been
bound

» No executable form of the
statement exists
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STATIC vs DYNAMIC SQL

= STATIC = DYNAMIC
» Performance » Performance
. Non-uniformed distribution — the . Overhead of doing the prepare
path chosen at bind time may = Caching of SQL helps

-optimal
be sub-optima . If data is skewed, dynamic SQL

» Authorization benefits may perform better
= User needs EXECUTE privilege » Authorization
on plan / package : -
. ' > 2 . Users will need explicit
» Auditing authorizations on the object(s)
. Code exists in source libraries (could use
- Easy to manage change DYNAMICRULES(BIND) on

embedded dynamic SQL)
= Stored Procedure alternative

management

» Auditing — not possible to
determine if the statement was
modified before execution
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ldentifying Problematic SQL using
IBM DB2 Query Monitor for z/OS
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How Do You Find SQL To Tune?

= DB2 subsystem monitors
» IBM Tivoli OMEGAMON XE for DB2 Performance Expert
» IBM Tivoli OMEGAMON XE for DB2 Performance Monitor
» ISV tools

= SQL activity trace

= SQL activity monitors
» IBM DB2 Query Monitor for z/OS
» ISV tools
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About DB2 Query Monitor for z/OS

= What it is
» An SQL statement monitor
= Real-time and historical data

= Low overhead
— Traces ACCTG(1,3) and STATS(1,3,4)
= Easy to use
— Appropriate for DBAs and application programmers
= A complementary tool to an existing DB2 subsystem monitor

= What it isn’t
» A DB2 subsystem monitor
» A DB2 thread monitor
» A post-processor of trace data
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What Does Query Monitor Do?

= Enables quick and easy identification of problem SQL
» View by plan, package, authid, SQL statement, etc.
» Key metrics - CPU, elapsed time, GETPAGES

= Allows you to proactively manage DB2 resources
» Exceptions and alerts by workload
» Automated actions for alerts

= Allows you to react quickly and effectively to DB2 performance
problems

» ISPF, GUI and web interfaces
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DB2QM — Architecture

(A=

CAE Client

Consolidated views
of data sharing are
available through

CA= ElEin: CAE Server
USS or Windows

Unix System
Services

CAE Agent

Monitoring
Agents

Query Monitor
Subsystem

Backstore

e z/0S MVS1

Unix System
Services

CAE Agent

Monitoring
Agents

Query Monitor
Subsystem

Backstore
data sets

z/OS MVS2
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DB20QM — Main Menu

> ‘DBQM'’ is the name of
our QM collector

> Use option ‘M’ to see
the monitoring status of
all DB2 subsystems on
this LPAR

Activity Summaries . View SQLCODEs > Options ‘U’ and ‘E’ can
Current Activity . View DB2 Command Activity be used to find pr0b|em
Exceptions

SQL statements

> Option ‘N’ can be used
to find SQL errors

> Option ‘C’ can be used
to view all commands
issued to monitored DB2
subsystems

2006/10/31 13:25:10 ---- IBM DB2 Query Monitor for z/0S
Option ===> m_

User: DBALGO
Release: CQM ¥2R2HMO

with Monitoring Agents . Setup
with Profiles . Exit Query Monitor

Enter END command to return to ISPF.
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DB20QM — Monitoring Status

E ; :II e --: -"-

2006710731 13:25:34

Option ===>

DB2 QM Subsystem

DBQMH

Scroll ===>» CSE

C:A-Activate,C-Change Profile,D-Deactivate,R-Refresh Profile View Profile

CHD SSID Active

YES
YES
YES
YES
NO

YES

Monitored QM Versi

NO
NO
NO
NO

M Subsystem Profile MName

DQMA
DBQM
DQMC

DSNAPROF

DSNBPROF

DSNCPROF

SRRSO SRR R R OROR R R KKK R BotT T om oOF Dot o 5 5 5 R 5 KR K K K R KRR R K K S S S SR K K 5 K K

> Monitoring profiles may
be dynamically changed
or refreshed

> The monitoring agent
may be dynamically
activated and deactivated

> Use option V'’ to see
the details of a monitoring
profile

> Note: this is not a
typical configuration —
generally there will be 1
QM subsystem per LPAR
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> Workload is assigned to

the first matching line in

2006/10/31 13:27:04 Row 1 of 10 the profile
Option ===> Scroll ===> CSR ) ]
Profile Name: DSNBPROF » Use wildcarding, when

possible, to limit number
of entries to search

- > Specify excludes first

332&”"” > Specify a ‘catchall’
FPExX definition at end for
unmatched workload

ANLPLAN
DSNREX XK=
DIST=

TJHPGM*

*

=T M mm
X X X X ¥ X X X X

¥ X X X X X X x
¥ X X X ¥ X X x X
3. D W WM WX
3 3EIE MECIIE JEN3E 3ELUNE

DNET315

*® *® * *®

¥ X X %X X X X X xX x

I * *®
SR KIS R R ORI OKR OR RRE BotT T om oOf Dot a5 5 8k 5 5 KR K R K KKK R K S HIOR K R K S K K K K
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> Definition lines can be

20 BM -Jojgg| used to exclude
—————————————————————— View Profile Line for DSNBPROF --------------———————- workloads from summary
Option ===> _ Scroll ===» CSR . .

o " and exception reporting

INCLUDE/EXCLUDE (I=Include, E=Exclude) > HOSt Varlables may be

Disable Summary Reporting N (Y/N) Gather Host Variables (Y/N) CO"eCtEd

DB2 Subsystem * FPlan Name . , . .

Program Name ® > An ‘and’ condition is

i 4 TEHAHE ’ applied to filters, i.e. — all

Connection ID * CORRID *

CORRNAME x must match

Workstation User * .

GRS E AR TS " > The workload name is

Workstation Name o shown on the exceptions

Workload Name .

Exception CPU 00 : 60 : 02 . 000000 display

Exception Elapsed 00 : 00 : 03 . 000000 P’ Bnc 2

Exception Getpages 500 > An or Condltlon IS

Exception SQL Calls 0 applied to thresholds
Press <PF7/PF8> to scroll for additional options. > A value of ‘0’ means

“don’t test”
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DB2QM — Monitoring Profile Detall (2)

> The exception limit

o0 1BM [-Jogg| should be a reasonable
P View Profile Line for DSNBPROF ------- o o we i value to maintain low
et ] === 0
pEEoR = T ore. -+ I overhead for collection
Exception Limit
Generate SQLCODE Exceptions ¥ (Y/N) > Alert threShOIdS ShO_UId
Exclude Exception SQLCODEs N (Y/N) be higher than exceptions
Alert CPU 00 : 00 : 00 . 00000
Alert Elapsed 00 : 60 : 00 . 000000 > Alerts are sent to the
Alert Getpages 0 CAE server
Alert SQL Calls 0
Generate SQLCODE Alerts ¥ (Y/N) > Optiona| Summarization
Exclude Alert SQLCODEs N (Y/N)
Exclude Summary SQLCODES N (Y/N) can be controlled at the
OveE;:EYgﬁEEﬁ u E:m; workload level via the
OPTKEYS (AUTHIDS) N (Y/N) OPTKEYS override
OPTKEYS (CORRID) N (Y/N)
OPTKEYS (CORRNAME) N (Y/N)
OPTKEYS (WSUSER) N (Y/N)

Press <(PF7/PF8> to scroll for additional options.
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DB20QM — View Exceptions

=0 1BM
2006/10/31 17:58:43 ---- IBM DB2 Query Monitor for z/0§
Option ===> e

DB2 QM Subsystem ID: DBQM (? to Select) User: DBAS60
Release: CQH VY2R2MO

Activity Summaries . View SQLCODEs
Current Actiwvity . View DB2 Command Activity

Exceptions

with Monitoring Agents . Setup
with Profiles . Exit Query Monitor

Enter END command to return to ISPF.

> Exceptions are a good
place to start looking for
poor performing SQL
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DB2QM — Exceptions (1)

> One line is displayed

e -Jojid| per exception event
200671031 13:40:47 --—————— Display Exceptions ------- Row 1 of 5 . e .
Option ===> _ Scroll ===> CSR > Sl_gnlflcant data IS
DB2 QM Subsystem: DBQM Interval Start Date: 10/31/2006 Time: 11:01:10 available to the nght
Filters Enabled: @ Interval End Date: CURRENT Time: CURRENT :
C:A-Analyze ,B-Buffers,C-Calls,D-Delays,L-Locks,0-0bjects,S-SQL Text (PFll) and through dn”-

H-Host Variables,P-Parallel Activity,Q-Misc Stats down commands
________________________________________________________________________
CMD SSID Plan Program  DB2 CPU Time DB2 Elapsed GETPAGES sgLcobe| > The key performance
T memrtmmrt | e momemeeme | sy on smem | e indicators (CPU, elapsed,
_ DSNB ADB ADBMAIN 1.887607 2.157569 8,838 +100
_ DSNB ADB ADBMAIN 0.018129 0.020690 617  +100] and GETPAGES) are
_ DSNB ADB ADBMAIN 0.001336 0.001358 2 -601 displayed on the first
_ DSNB ADB ADBMAIN 0.018585 0.063918 617 +100

DSNB ADB ADBMAIN 0.053786 2.772239 8,820 +100 panel

S IR R O ROR R R R IO ORI K Bo T tom o Dt a5 m or R K OK K K K K KKK K OK K K KK K K K K KK

> The triggering threshold
is displayed in an
alternate color — the
GETPAGES count (lines
1,2,4,5) is highlighted

> Filtering is available to
limit displayed data by
plan, package, authid,
etc.
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DB2QM — Exceptions (2)

2006/10/31 132:41:25 Display Exceptions
Option ===> Scroll ===> CSR
DB2 QH Subsgs?em: DBQM Interval Start Date: 10/31/2006 Time: 11:01:10
Filters Enabled: N Interval End Date: CURRENT Time: CURRENT
C:A-Analyze ,B-Buffers,C-Calls,D-Delays,L-Locks,0-0bjects,S-SQL Text

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

.104980
D.008431
. 000000
D.054704
. 709672 277

S IR R O OKOR R R R IO OKOK R K Bo T tom o Dt a5 m or R K K K K K KKK K OK K K KK K K K K KK

> Additional data is
available as we scroll to
the right

> The high number of
SQL calls and high delay
times of the first and last
exception may be worthy
of further investigation
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DB20QM — Exceptions (3)

2006/10/31 13:42:23 ---————- Display Exceptions ------- Row 1 of 5

Option ===> Scroll ===> CSR
DB2 QH Subsgs?em: DBQM Interval Start Date: 10/31/2006 Time: 11:01:10
Filters Enabled: N Interval End Date: CURRENT Time: CURRENT

C:A-Analyze ,B-Buffers,C-Calls,D-Delays,L-Locks,0-0bjects,S-SQL Text
H-Host Variables,P-Parallel Activity,Q-Misc Stats

———————————————————————————————————————————————————————————————————————— < >
CMD SSID Jobname Conn Token Authid Req Site Corrid
_ DSNB DBA560 TS0 4877 DBASGO NDCDB202 DBAS60
_ DSNB DMET132 TS0 4866 DNET132 NDCDB202 DNET132
_ DSNB DMET132 TS0 4866 DNET132 NDCDB202 DNET132
_  DSNB DNMET132 TS0 4866 DNET132 NDCDB202 DNET132
DSNB APERKIN TS50 4784 APERKIN NDCDB202 APERKIN

S IR R O OKOR R R R IO OKOK R K Bo T tom o Dt a5 m or R K K K K K KKK K OK K K KK K K K K KK

> Key data to identify the
user that caused the
exception is also
available

> The workstation
identifiers are available
for distributed
applications such as SAP
and PeopleSoft by
scrolling to the right
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DB2QM — Exceptions (4)

2006/10/31 13:43:03 --—-————- Display Exceptions ------- Row 1 of 5

Option ===> Scroll ===> CSR
DB2 QM Subsystem: DBQM Interval Start Date: 10/31/2006 Time: 11:01:10
Filters Enabled: N Interval End Date: CURRENT Time: CURRENT
C:A-Analyze ,B-Buffers,C-Calls,D-Delays,L-Locks,0-0bjec (:}SOL Text

H-Host Variables,P-Parallel Activity,Q-Mi

als

CMD SSID Workload
s “DSNB Admin Tool| 2006-10-31-13.39.58.970576
DSNB |[Admin Tool| 2006-10-31-13.31.39.321319
DSNB |[Admin Tool| 2006-10-31-13.31.39.125168
DSHNB [Admin Tool| 2006-10-31-13.29.11.203646
DSHNB Admin Tool| 2006-10-31-11.22.12.373244

2006-10-31-13.
2006-10-31-13.
2006-10-31-13.
2006-10-31-13.
2006-10-31-11.

S IR R O OKOR R R R IO OKOK R K Bo T tom o Dt a5 m or R K K K K K KKK K OK K K KK K K K K KK

.903017
.417519
.126630
.390128
.187338

> Notice the workload
name for each exception

> Let’s use the ‘S’ line
command to look at the
SQL text of the statement
with a high number of
calls
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DB20QM — SQL Text Display

Feoig sy
=] 1IN

2006/10/31 13:43:30 ---- Display SQL Statement Text ---- Row 1 of 2

Option ===> exp_

DB2 SSID: DSNB Plan: ADB

Cursor: C1

SELECT =
FROM SYSIBM,SYSCOLUMNS

KK K K K K KKK KKK KR R KK KK R KKK Bottom of Data 5 kKR K K K K K K K K K K 5 K K K K 5 K K K K K K K K K K

Valid Commands:

(Export|, End)

DBRM:

ADBMAIN Coll:
Section:

ADBL

1

Scroll ===>» CSR

> Not a complex query —
but the user probably
didn’t consider the
amount of data they were
requesting

> The ‘Export’ command
may be used to save the
guery and optionally pass
it to IBM DB2 SQL
Performance Analyzer

> The complete text of
the SQL statement is
displayed — 32KB for V7
and 2MB for V8
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DB20QM — Export SQL Text

0

Valid Commands:

---- Display SQL Statement Text --—--

Export SQL Text to DSH

Export to data

Execute SQL/PA

Press Enter to

set ... 'DBA560.DEMO.JCL'

Member. [tosqlpa (Required if data set is a PDS)

against exported data set Y/N

process request or PF3/CANCEL to exit

{(Export, End)

> The export pop-up
requests a location to
store the SQL text, and
whether or not to invoke
SQL PA

> The ‘A’ line command
may be used from the
‘Display Exceptions’
panel to directly invoke
SQL PA without first
exporting to a data set




| IBM Software Group

DB2QM — View Objects Related to Exception

2006/10/31 13:45:18 ---—-——-—- Display Exceptions ------- Row 1 of 5

Option ===> Scroll ===> CSR
DB2 QM Subsystem: DBQM Interval Start Date: 10/31/2006 Time: 11:01:10
Filters Enabled: N Interval End Date: CURRENT Time: CURRENT

(0+0bjects,$-8SQL Text

C:A-Analyze,B-Buffers,C-Calls,D-Delays, L Lock
H-Host Variables,P-Parallel Activity

o T“DSNB ADB ADBMAIN 1.887607 2.157569 8,838 +100
_ DSNB ADB ADBMAIN 0.018129 0.020690 617 +100
_  DSNB ADB ADBMAIN 0.001336 0.001358 2 -601
_  DSHB ADB ADBMAIN 0.018585 0.063918 617 +100

DSNB ADB ADBMAIN 0.053786 2.772239 8,820 +100

S IR R O ROR R R R IO ORI K Bo T tom o Dt a5 m or R K OK K K K K KKK K OK K K KK K K K K KK

> We can drill-down to
see detailed metrics
related to buffer pools,
delays, locks, etc.

> We can also look at the
objects used by the query
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DB2QM — Object Statistics

> Tables and indexes
related to the exception

2006/10/31 13:45:32 | are displayed
Option ===>
Filters enbled: N > We can scroll to the

DB2 SSID: DSHNB Plan: DBRM: ADBHMAIN Coll: ADBL : .
otk 2 W right for more detail and
use the ‘B’ line command
to display buffer pool
details for each object

SYSIBHM DSHATX02 DSNDBOG DSNATXO2
SYSIBM SYSCOLUMNS DSNDBOG SYSDBASE
SYSIBHM SYSINDEXES DSNDBOG SYSDBASE
SYSIBM SYSTABLESPACE DSNDBOG SYSDBASE
SYSIBHM DSHDSX01 DSNDBOG DSNDSX01
SYSIBM SYSTABLES DSNDBOG SYSDBASE
SYSIBM DSHDTXo1 DSNDBOG6 DSNDTXO1

SHE R RSSO R R RO RO R R OO ORI K BoT T om OF Dt a5 5 55 R K R KK K K K SRS K R 5 S SR K K KK
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DB20QM — Buffer Pool Statistics

2006/10/31 132:45:47
Option ===>

Pool Statistics

DB2 SSID: DSNB Plan:

Cursor:

Buffer Pool: ALL

Buffer Pool Hit Ratio (%)
Hiper Pool Hit Ratio (%)

Get Page Requests

Buffer Pages Updated
Synchronous Pages Read
Synchronous Pages Written
Sequential Prefetch Requests
List Prefetch Requests
Dynamic Prefetch Requests
Sucessful Hiper Pool Reads
Hiper Pool Read Failures
Successful Hiper Pool UWrites
Unsuccesstful Hiper Pool Writes
Async Pages Read

Valid Commands: (End)

S oo o

Row 1 of 16
Scroll

Average
.18
.00
.09
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

> We now see the buffer
pool statistics, for table
SYSCOLUMNS, related
to the query that triggered
the exception
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DB20QM — View Calls for an Exception

2006/10/31 13:46:25 ---——-———- Display Exceptions ------- Row 1 of 5

Option ===> Scroll ===> CSR
DB2 QM Subsystem: DBQM Interval Start Date: 10/31/2006 Time: 11:01:10
Filters Enabled: N Interval End Date: CURRENT Time: CURRENT

C:A-Analyze,B-Buffers Calls,D-Delays,L-Locks,0-0Objects,S$-5QL Text
H-Host Wariable -Parallel Activity,Q-Misc Stats

F

CMD SSID Program  DB2 CPU Time DB2 Elapsed GETPAGES SQLCODE
¢ “DSNB ADB ADBMAIN 8,838 +100
_ DSNB ADB ADBMATN 0.018129 0.020690 617 +100
~ DSNB ADB ADBMATIN 0.001336 0.001358 2 -601
_ DSNB ADB ADBMATN 0.018585 0.063918 617 +100

DSNB ADB ADBMATN 0.053786 2.772239 8,820 +100

S IR R O ROR R R R IO ORI K Bo T tom o Dt a5 m or R K OK K K K K KKK K OK K K KK K K K K KK

> The ‘C’ line command
may be used to display
statements by type

> Calls is an optional
summary bucket
controlled by the
OPTKEYS setting
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DB20QM — View Delays for a Call

2006/10/31 12:47:04
Option ===> Scroll ===> CSR

DB2 SSID: DSNB Plan: DBRM: ADBMAIN Coll: ADBL
Cursor: Section: 1
Filters Enabled: N

C:B—Buffers,C—SQLCH(:}Delags,L—Locks,H—Host Variables,5-Call Text
Q-Misc Stats

Ca DB2 CPU Time DB2 Elapsed

FREFPARE .001721 .002301
DESCRIBE . 000009 .000009
o 0 OFPEN .000019 .000019
d FETCH . 885848 .155228
— CLOSE . 000009 .000009

SR RSSO R R KRR R R R OO ORI K BoT T om OF Dt a5 5 550 R K R K K K K S SRS K R 5 S SR K K KK

> Call level statistics
allows us to view metrics
related to the individual
parts of a query

> Delays, locks and
miscellaneous stats may
be useful to diagnose
performance issues
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DB2QM — Delay Statistics (1)

2006710531 13:47:21
Option ===>

Row 1 of 30
Scroll

DB2 SSID: DSNB Plan: ADB

Cursor:

Stmt: 2,902

Delay Event
Lock or Latch Delays
Synchronous I/0 Delays
Database 10 Delays
Log Write I/0 Delays
Other Read Delays
Other Write Delays
Service Task Switch Delays
Update Commit Delays
Open/Close Delays
SYSLGRHNG Rec Delays
EXT/DEL/DEF Delays
Other Service Delays
Archive Log Quiesce Delays

Valid Commands: (End)

Section:

Event Count

0]

(4l

oooooo2h o

ADBL

Delay Time

0.00000
0.01181
0.01181
0.00000

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

> Delays elongate the
elapsed time of a query
and should be
investigated
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DB20QM — Lock Related Statistics (2)

200671031 13:47:
Option ===>

Row 1 of 26

DB2 SSID: DSNB Plan: ADB DBRM:

Cursor: C1

Stmt: 2,902 Type:

Deadlocks

Suspensions

Timeouts
Latch Suspensions
Other Suspensions
Lock Requests
Unlock Requests
Query Requests
Change Requests
Other Requests
Claim Requests
Claim Failures
Drain Requests

Valid Commands:

> High lock requests
should be investigated —
be sure the isolation level
requested is appropriate
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DB20QM — Miscellaneous Statistics

2006/10/31 13:48:46 -—-——-———- Miscellaneous Statistics —-—-—--- Row 1 of 40
Option ===> Scroll ===> CSR

DB2 SSID: DSNB Plan: ADB

DBRM: ADBMAIN Coll:

ADBL

Cursor: C1 Section:
Stmt: 2,902 Type: FETCH
________________________________________________________________________ B
Event Time/Count
Trigger Elapsed Time 0.000000
Trigger DB2 CPU Time 0.000000
UDF Application Elapsed Time 0.000000
UDF Application CPU Time 0.000000
UDF DB2 Elapsed Time 0.000000
UDF DB2 CPU Time 0.000000
SP Application Elapsed Time 0.000000
SP Application CPU Time 0.000000
SP DB2 Elapsed Time 0.000000
SP DB2 CPU Time 0.000000
RIDLIST Used o
RIDLIST Failed - Ho Storage 0
RIDLIST Failed - Limit Exceeded 0

Valid Commands: (End)

> Miscellaneous statistics
provide us with details on
triggers, user-defined
functions, stored
procedures and more

> RIDLIST failures can
have a significant impact
on query performance
and warrant further
investigation
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DB20QM — View Historical Data

2006/10/31 12:50:06 Display Exceptions

Option ===> Scroll ===> CSR

DB2 QM Subsystem: DBQM Interval Start Date: 10/31/2006 Time: 11:01:10

Filters Enabled: N Interval End Date: CURRENT Time: CURRENT

C:A-Analyze ,B-Buffers,C-Calls,D-Delays,L-Locks,0-0bjects,S-SQL Text
Variables,P-Parallel Activity,Q-Misc Stats

CMD SSID
DSNB ADBMAIN . 887607 .157569
DSNB ADBMAIN .018129 . 020690
DSNB ADBMAIN .001336 .001358
DSNB ADBMAIN .018585 .063918
DSNB ADBMAIN .053786 LIf2239

S IR R O ROR R R R IO ORI K Bo T tom o Dt a5 m or R K OK K K K K KKK K OK K K KK K K K K KK

> Historical data may be
accessed by using
PF4/PF6 or the ‘INTV’
primary command
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DB20QM — Interval Selection of Historical Data

> The length of an

=0 iBM -[ojgg| interval and the number
200671031 13:50:47 --——————- Interval Selection - - ———--- Row 1 of 30 of interva|s to keep iS
Option === Scroll ===> CSR

controlled by a start-up
parameter

START END INTERVAL NUMBER > Multiple intervals may
16/31/2006 - 11:01:10 6096 be selected for viewing
10/31/2006 - 7:01:10 10/31/2006 - 11:01:10 6095 > Data from the
10/31/2006 - 3:01:10 10/31/2006 7:01:10 6094 .

10/30/2006 - 23:01:10 10/31/2006 3:01:10 6093 underlying VSAM data
10/30/2006 - 19:01:10 10/30/2006 - 23:01:10 6092 sets may be loaded into
10/30/2006 - 15:01:10 10/30/2006 - 19:01:10 6091 .
10/30/2006 - 11:01:10 10/30/2006 15:01:10 6090 DB2 tables for anaIySIs
10/30/2006 - 7:01:10 10/30/2006 - 11:01:10 6089 using SQL

10/30/2006 - 4:02:26 10/30/2006 7:01:10 6088

10/30/2006 — 0:02:26 10/30/2006 4:02:26 6087

10/29/2006 - 20:02:26 10/30/2006 0:02:26 6086

10/29/2006 - 16:02:26 10/29/2006 - 20:02:26 6085

10/29/2006 - 12:02:26 10/29/2006 - 16:02:26 6084

10/29/2006 - 8:02:26 10/29/2006 - 12:02:26 6083

10/29/2006 - 4:02:26 10/29/2006 §:02:26 6082

10/29/2006 - 0:02:26 10/29/2006 4:02:26 6081
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DB20QM — Multiple Intervals Displayed

200671031 13:51:23 ---————- Display Exceptions ------- Row 1 of &

Option ===> Scroll ===» CSR
DB2 QH Subsgs?em: DBQM Interval Start Date: 103072006 Time: 23:01:10
Filters Enabled: N Interval End Date: CURRENT Time: CURRENT

C:A-Analyze ,B-Buffers,C-Calls,D-Delays,L-Locks,0-0bjects,S-SQL Text
H-Host Variables,P-Parallel Activity,Q-Misc Stats

CMD SSID Plan Program DB2 CPU Time DB2 Elapsed GETPAGES SQLCODE
_  DSHB ADB ADBMAIN 1.887607 2.157569 8,838 +100
_  DSHNB ADB ADBMAIN 0.018129 0.020690 617 +100
_  DSNB ADB ADBMAIN 0.001336 0.001358 2 -601
_  DSHB ADB ADBMAIN 0.018585 0.063918 617 +100
_  DSNHB ADB ADBMAIN 0.053786 2.772239 8,820 +100
_ DSHB ADB ADBMAIN 0.115398 2.944799 9,363 0
_  DSHB ADB ADBMAIN 0.056781 2.600002 8,852 +100

DSNB ADB ADBMAIN 0.005011 0.006137 357 -803

SHE R RSSO R R RO RO R R OO ORI K BoT T om OF Dt a5 5 55 R K R KK K K K SRS K R 5 S SR K K KK

> We’'re now seeing data
for the current and 3
previous intervals

> The ‘CURRENT’
primary command may
be used to return to the
current interval data




| IBM Software Group

DB2QM — View Negative SQL Codes

2006/10/31 13:53:32 ---- IBM DB2 Query Monitor for z/0§
Option ===> n

DB2 QM Subsystem ID: OH (? to Select) User: DBAS60
Release: CQH VY2R2MO

Activity Summaries C) View SQLCODEs
Current Actiwvity C. View DB2 Command Activity
Exceptions

with Monitoring Agents
with Profiles

. Setup
. Exit Query Monitor

Enter END command to return to ISPF.

> Negative SQL codes
may represent significant
wasted resources and
should be investigated

> Use option ‘N’ to view
negative SQL codes

> The monitoring profile
may be used to exclude
the collection of SQL
codes which represent
common programming
techniques — e.qg.,
Singleton select (-811)
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DB20QM — View SQL Code Detalls

2006/10/31 13:53:41
Option ===>
DB2 QM Subsystem: DBQH

DB2 QM SQL Code Summary
Scroll ===» CSR
Interval Start Date: 10/31/2006 Time: 11:01:10
Interval End Date: CURRENT Time: CURRENT
(SQLCODE, AuthID, DBRM/Package, Plan)
Specify "x" for no grouping
: A-AUTHIDs, D-DBRMs/Packages, P-Plans (:}Select

Group by S

SQLCODE Occur
-204

-601

-30081

S R KR R R RO KR KRR K Bo T T om OT Dat a5 0 % O K K K K KK K K K K K K K K KK

> Use ‘Group by’ option
to view by code, user,
etc.

> Start-up parameters
limit the number of
discrete codes captured
per interval as well as the
number of occurrences
per code

> An ¥ next to the
occurrence count
indicates the limit for
capturing has been
exceeded
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DB2QM — View SQLCA

2006/10/31 13:54:01
Option _
DB2 QM Subsystem: DBQH

===)

Interval

Interval

Detail data captured for SQLCODE: -204

: SQLCA,S-8SQL text
DBRM\Fackage JOBNAME

c DSNB ADB ADBMAIN DBAS6O
S K K O R S K KKK KK K KRRk Bottom of

--- DB2 QM SQL Code Detail Display --- Row 1 of 1

Scroll
Time:
Time:

===>» (SR
11:01:10
CURRENT

10/31/2006
CURRENT

Start Date:
End Date:

Collection ID SECTH AUTHID

STHTH

2,643 ADBL 1 DBAS6GO
Dot a0 K R K K K K K K S KK K K K K S 3K K K K K K K O KK K K K

> Use the ‘C’ line
command to view the
SQL communications
area
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DB20QM — SQLCA Display

2006/10/31 16:36:29 Row 1 of 32
Option ===> Scroll ===

DB2 SSID:

DSNB Plan: ADB DBRM: ADBMAIHN Coll: ADBL
Cursor: C1 Section: 1
2,643 Type: PREPARE

DSNT4081‘SOLCODE = -204, ERROR: DBASGO.EMP1 IS AN UNDEFINED NAME

DSNT4181
DSNT4151I
DSNT4161
DSNT4161I

SQLCAID
SQLCABC
SQLCODE
SQLERRML
SQLERRMC
SQLERRFP

SQLSTATE = 42704 SQLSTATE RETURN CODE

SQLERRF = DSNXOTL SQL PROCEDURE DETECTING ERROR

SQLERRD -500 90 0 -1 0 0 50Q0L DIAGNOSTIC INFORMATION
SQLERRD X'FFFFFEOC' X'00000000' X'00000000'
X'FFFFFFFF' X'00000000' X'00000000' SQL DIAGHOSTIC
INFORMATION

SQLCA

136

-204

11
DBEAS60.EMF1
DSHNXOTL

Valid Commands: (End)

> Examine the SQL error
for potential training
topics




| IBM Software Group

DB2QM — View SQL Text

> Use the ‘S’ line
command to view the

2006/10/31 132:54:37 --- DB2 QM SQL Code Detail Display --- Row 1 of 1 SQL text
Option ===> Scroll ===> CSR
DB2 QH Subsgs?em: DBQM Interval Start Date: 10/31/2006 Time: 11:01:10
Interval End Date: CURRENT Time: CURRENT
Detail data captured for SQLCODE: -204

DBRM\Package JOBNAME STHMTH Collection ID SECTH AUTHID

s DSNB ADB ADBMAIN DBAS6O 2,643 ADBL 1 DBAS6GO
S KK K O S KK K KKK SRR R OK IO KCR K BoTtom ofF Data 5 sk ok %k K K KK K K K K K K KK K K K K K K K K K K K
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DB20QM — SQL Text Display

> Examine the SQL text

for potential training

2006/10/31 132:54:53 ---- Display SQL Statement Text ---- tOF“CS
Option ===>

DB2 SSID: DSNB Plan: DBRM: ADBMAIN Coll: ADBL
Cursor: Section:

SELECT =
FROHMH DBAS60.EMFP1
KKK K K K K KKK KKK KR R KK KK ORI Bottom ofFf Data 5 kKK K K K K K K K K K K K K K K K 5 K K K K K K K K K K

Valid Commands: (Export, End)
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DB2QM — Java Client (1)

File Edit “iew Tools Help

@ Activity Browser | £= Trees | =] Details |

T= Trees

Perspective: Activity Summaries{Operational) +

# || Data Sharing Groups
=Y Systems
2 C Mvsa
F ] DSHa
= DSME
__1Plan
(5] r__‘_] Program

F ] Corrid
] Wsuser

| Activity Summaries{Operational) : User{7 rows)

ﬁ - 4= - * - 1" Clear Histary |

2% 02:5516 P

i!i Giuery Monitar

/User  |Calls | Biapsed | % Eiapsed

I Avg Elaps

58.68
39.94
0.a0

1002
go3207
3475

6:30.963
4:26.141
G.014

APERKIN
DE2PM
DEADST

Details

Lo&ks

Mizc | General

Property Mamme

Alert Browser  Friority: Vv v v .- Columins =>'!f> Fiters >
| | =]

Correlation

Exception Type

General Sql Error

A sl statement received S0L code -401 | MessageTokens

Application Coding Error

A =gl statement received SGL code -206 MessageTokens PHONE

- (‘B Application Coding Error: A sgl statement received 5QL code -204, MessageTokens DBASE0.EMP1

> The Java client
may be used as an
alternative to the
ISPF interface

> The Java client
offers a message
board for alerts

> Data from the
various windows may
be saved to a file on
the workstation
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DB2QM - Java Client (2)

> The data we saw

File Edit

Yiew Tools Help

@ activity Browser | 75 Trees | Bl petails |

earlier related to an

exception is displayed

-
L= Trees

I Activity Summaries{Operational) : 1(2 rows) Details X at the tOp Of the

Perspective: Activity Summaries(Operational) = ﬁ e 1. Clear Histary | @ 025711 M Locks | Buffer Pool Interface

__| Butfer Pool [1 Misc | General
%J Papeset Calls | Elap=ed | % Elzpzed | Sy Elapsed | P SELECT * > The negatlve SQL
T'j Wisuzer 1 000 0.06 0.001 FROM Y SIEM Y SC0LLMMS . .
1 istran s : ; error we investigated
| Wsname | = ' . 0 .
ﬂme is displayed in the
Exceptions
® CH message board
| Databasze 2

RN T e

<l

&' Guery

hfonitor

A =gl statement received SCOL code -401 | MessageTokens

Application Coding Error
A =gl statement received SGL code -206  MessageTokens PHORME

o

i E - ga Application Coding Error: A sql staterment received SQL code -204, MessageTokens DBASE0.EMP1
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DB20QM — Java Client / SQL Error Detalls

Thiz iz a Low Priarity Meszagers (Priority 41 This me=ssage is not acknowledged.

Target: DSME: Admin Toaol:109.59.-25.111 86.-31 -4 -111 -61 -11
Rep. Count: 1
Received: Oct 31, 2006 5:53:21 Al
Event Type: Application Coding Error
Summarny: & =gl statement received SGL code -204, MessageTokens DEASED EMP1

Message
A sql statement received SOL code -204, MessageTokens DBASED.EMP1

Event Type Description
Any sgl code thatindicates that the sgl statement was incorrectly written {e.q., -007 illegal character,
-104 illegal symbaol, ete.)

Meszages | Attributes " 3 Related Messages " TextHozt'ars |

> Double-clicking on an
event in the message
board opens up a detail
window — notice the tabs
at the bottom for more
details
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uery r Ale rowser -

File Edit Wew Go Bookmarks Tools Help

@ - v § @ @ | ﬁ |D http: ffdemomys. demopkg.ibm.com:8083/webdientmessageBoard

Logged in as: administrator  Logout

23 Query Monitor for 2/0S

Auto-refresh: OFF 3

Axvailable Message Boards:| Default Message Board |

[ Acknowledge ][ Unacknowledge ] [ Clear ]

E .+ System~ SubSystem -~ Element ID

Configuration
Change N/A N/A
Event

Sknowledge/domains/Query+Monitor

General Sal
Erer';fral Sal DSNA.ASNTCE20.ASNCAPTURE. ASNPRUNE.2005-03-24-17.22.39.682616.4.0;
Application
Runtime DSNA.ASNTCE20.ASNCAPTURE. ASNPRUNE.2005-03-24-17.22.39.682616.2.0:

DSNAASNTCEZ0.ASNCAPTURE.ASNPRUNE.2005-03-24-17.22.39.6826016.1.0:

Authorization

Error DSNEB::44.-101.43.114.39.83.-103.44.-43.109

> The message
board may be
accessed via a
web browser

> Alerts go to
the message
board —
exceptions do
not

> Clicking on a
hyperlink will
display the
details for the
event

> Notice the
auto-refresh
option at the top
right
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DB20QM — View Summarized Data

s s
I 1P W

2006/10/31 14:04:41 ---- IBM DB2 Query Monitor for z/0§
Option ===> u

DB2 QM Subsystem ID: DBQM (? to Select) User: DBAS60
Release: CQH VY2R2MO

Activity Summaries . View SQLCODEs
Current Actiwvity . View DB2 Command Activity
Exceptions

with Monitoring Agents . Setup
with Profiles . Exit Query Monitor

Enter END command to return to ISPF.

» Summarized data does
not show individual SQL
statement executions, but
may be a good way to
find SQL statements that
use a high amount of
resources
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DB20QM — Select Summary Level

s s
I 1P W

2006/10/31 14:04:41 ---- IBM DB2 Query Monitor for z/0§
0

Select Summary Level

-- Structural --

5) DB2

N) Database
DBRM/Package F) Buffer Pool
AuthID G) Page Set

Enter END command to return to

AS60
M V2R2MO

> Query Monitor
summarizes data by
subsystem, plan and
package

> Summarization by
AUTHID as well as object
data collection is
controlled by start-up and
profile settings
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DB20QM — Package Summary Display

200671031 14:11:33 ---————- Operational Summaries ----—--- Row 7 of 17
Option ===> Scroll ===> CSR
DB2 QH Subsgs?em: DBQM Interval Start Date: 10/31/2006 Time: 11:01:10
Filters Enabled: N Interval End Date: CURRENT Time: CURRENT
DB2: Plan: Pgm: Authid:

Section: Call: Type:

WSUser : WSHName :

WETran: CorrlID:

C:2-DB2,P-Plan,R-Pgm,U-Authid,I-Corr,T-Sect,C-Call,W-WSUser ,H-WSName ,N-WSTran
$-SQL,0-0bjs,D-Delay,B-Buff,L-Lock,Q-Misc Stats,E-Exceptions,A-Curr Activity
———————————————————————————————————————————————————————————————————————— —4>

CHMD Program Calls
_ DGO@DATE 486288
_ DGOoePC1 27630
_DGOo@PC2 326034
_DGOoePC4 11052
_ DGO2WR2C 6819
_ DSHAPCOL 308
_ DSHESMGS8 48
_ DSHUTILS 436
_ SQLC2EQ07 70

SYSSH200 5994

.240746
.124634
.657011
.884513
.450529
. 055661
.583172
.014088
.007108
.562168

=

42}
S, NN

oo~

.000037
.006844
.000216
.000080
.000799
.000180
. 782982
.000032
.000101
.001094

> SQL text is available for
summarized data

> Individual executions of
an SQL statement cannot
be seen in summarized
data
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DB20QM — Sort Displayed Data

B[]

2006/10/31 14:11:44 ———-————-
Option ===> EEEE:E:EL

DB2 QM Subsystem: DBQM

Filters Enabled: N =

DB2: Plan:
Section:
WSUser :
WSTran:

Interval Start Date:
Date:

Interval End

Pgm :

Call:

Operational Summaries

Authid:

Type:
WSHName :

10/
CUR

--— Row 7 of 17
Scroll
Time:
Time:

31/2006
RENT

CorrlID:

===>» (SR
11:01:10
CURRENT

C:2—DB2,P—Plan,R—Pgm,U—Huthi&;;—torr,T—Sect,C—Call,H—HSUser,H—HSName,N—HSTran
S—SOL,O—ObjS,D—Delag,B—Buff,E:Lock,O—Hisc Stats,E-Exceptions,A-Curr Activity
P T S ST i e e o i e ST U it i e T S S A 10 8 i Pl ST L A, EEr e e P i T g <_+>

CHMD CPU %CFU
_ 15.341325 6.21
o 2:50.115518 68.90
— 57.464661 23.27
e 0.774901 0.31
_ 0.443061 0.17
e 0.031843 0.01
— 0.020559 0.00
o= 0.013579 0.00
_ 0.001678 0.00

0.475912 0.19

[ B w2 B e B s B s 0 i 2 Y i Y 0

«
Avg CPU <(%CPU>
.000031
.006156
.000176
.000070
.000064
.000103
.000428
.000031
.000023
.000079

84.
89.

81

87.

57.

96 .
23.

10
94
.32
60
.12
20
.00
38
61
25

[=3]
-
oo WD oD

.014004
.000000
.015797
.000000
.876660
.021966
.559602
.000000
.005326
.050248

.00
.00
.00
.00
.25
.00
.33
.00
.00
.b6

w0
= oo D=2

> Any panel may be
sorted using the ‘SORT’
or ‘CSORT primary
commands

> Sorting is based on
column number — the

‘CMD’ column is column
number 1

> Use ‘CNUM'’ to toggle
on/off column numbers
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DB20QM — Manage Display Characteristics

PEX)

2006/10/31 14:13:01 ---————-

Option ===> csetup
DB2 QM Subsystem: DBQM
Filters Enabled: N
DB2: Plan:
Section:
WSUser :
WETran:

Interval Start Date:
Date:

Interval End

Pgm :

Call:

Operational Summaries

Authid:

Type:
WSHName :

10/
CUR

--— Row 1 of 17
Scroll
Time:
Time:

31/2006
RENT

CorrlID:

===>» (SR
11:01:10
CURRENT

C:2-DB2,P-Plan,R-Pgm,U-Authid,I-Corr,T-Sect,C-Call,W-WSUser ,H-WSName ,N-WSTran
$-SQL,0-0bjs,D-Delay,B-Buff,L-Lock,Q-Misc Stats,E-Exceptions,A-Curr Activity
———————————————————————————————————————————————————————————————————————— < +>

2:52.336060 68.
0.020559 o.
58.216273 23.
0.013755 0.

.032039
.023534

.000329
. 477560
. 7850565

0 0
0 0
0.031843 0.
¢ (0]
0 0]
¢] 0]

.008157
.000428
.000176
.000144
.000138
.000127
.000103
.000082
.000079
.000070

[ B w2 B e B s B s 0 i 2 Y i Y 0

.91
.00
.26
.63
.03
13
.20
.21
.26
.61

SO Do W

.000000
.559602
.015797
.085816
.053520
.022139
.021966
.000000
.056196
.000000

.00
w29
.00
.02
.01
.00
.00
.00
.b6
.00

SRro oo d®

> Use ‘CSETUP’ to
change display attributes
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DB2QM — Setup Options Menu

Command ==>

CFIX
CORDER
CSIZE
CSORT
CRESET
CREMOVE
FYIEW

Permanent VYiew

Select columns to be fixed on the left side of the report
Modify the horizontal placement of columns

Customize the size of columns

Select columns to sort

Reset column values

Remove all customizations, including original defaults
Permanent View (toggle between temporary and permanent)

Setup Tutorial

> Options are stored in
each users ISPF profile
data set

> Commands listed on
this panel may be used
as primary commands
without first issuing
‘CSETUP’




| IBM Software Group

DB2QM — View Package SQL Text

(NEX)

2006/10/31 14:13:33 --————-

Option ===>

DB2 QM Subsystem: DBQH

Filters Enabled: N

DB2: Plan:
Section:
WSUser :
WETran:

Operational Summaries

Interval Start Date:
Date:

Interval End

Pgm :

Call:

Authid:

Type:
WSHName :

10/
CUR

--— Row 1 of 17
Scroll
Time:
Time:

31/2006
RENT

CorrlID:

===>» (SR
11:01:10
CURRENT

C:2-DB2,P-Plan,R-Pgm,U-Authid,I-Corr,T-Sect,C-Call,W-WSUser ,H-WSName ,N-WSTran
SQL,0-0bjs,D-Delay,B-Buff,L-Lock,Q-Misc Stats,E-Exceptions,A-Curr Activity
R e L D M e < +>

CHD CPU %CFU
S 2:52.336060 68.91
- 0.020559 0.00
ol 58.216273 23.27
e 0.013755 0.00
_ 0.032039 0.01
e 0.023534 0.00
— 0.031843 0.01
o= 0.000329 0.00
_ 0.477560 0.19

0.785055 0.31

[ B w2 B e B s B s 0 i 2 Y i Y 0

.008157
.000428
.000176
.000144
.000138
.000127
.000103
.000082
.000079
.000070

.91
.00
.26
.63
.03
13
.20
.21
.26
.61

SO Do W

.000000
.559602
.015797
.085816
.053520
.022139
.021966
.000000
.056196
.000000

.00
w29
.00
.02
.01
.00
.00
.00
.b6
.00

SRro oo d®

> We've sorted the
package summary to
bring the highest average
user of CPU to the top —
we’ll use the ‘S’ line
command to view the
SQL text
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DB20QM — View Full SQL Text

> Use the V' line
command to see the

2006/10/31 14:15:08 ---- Activity by SQL Text ---- Row 1 of 5 entire SQL statement text
Option ===> Scroll ===> CSR

DB2 QM Subsystem: DBQM Interval Start Date: 10/31/2006 Time: 11:01:10
Filters Enabled: N Interval End Date: CURRENT Time: CURRENT
DB2: Plan: Pgm: DGORPC1 Authid:

Section: Call: Type:

WSUser : WSHName :

WETran: CorrlID:
C:0-0bjs,D-Delay,B-Buffer Pool,L-Lock,A-Analyz View,(Q-HMisc Stats

SE _SCHEDULE INTO : H : H FROM DB2FP DSNB
DECLARE STEPSTOCANCEL CURSOR FOR SELECT DSNB
DECLARE ACTPROCEXECS CURSOR FOR SELECT P DSNB
DECLARE CANCELPROCEXECS CURSOR FOR SELEC DSNB
COMMIT DSNB

SHE R RSSO R R RO RO R R OO ORI K BoT T om OF Dt a5 5 55 R K R KK K K K SRS K R 5 S SR K K KK
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DB20QM — Full SQL Text Display

> Query Monitor will
display the full 32K (V7)

2006/10/31 14:15:50 ---- Display SQL Statement Text ---—- . or 2MB (V8) of SQL text
Option ===>

Plan: Pgm: DGO2PC1 AuthlID:
Section:
CorrlID:

DECLARE STEPSTOCANCEL CURSOR FOR SELECT SL_ID , PL_FP_ID , PL_STATUS
FROM DB2FPM.STEPLOG , DB2FM.PROCESSLOG

WHERE SL_P_ID = PL_P_ID AND ( { SL_STATUS IN ( 'RUNNING' , 'STOP' ,
"STOPPING' ) AND PL_STATUS = 'CANCEL' ) OR ( SL_STATUS = 'STOPPING' ) )

SR R R K R RO R O K K KK Bo Tt om O Dot a5 o 0 08 K K K K KK N K K K I K K K K KK

Valid Commands: (Export, End)




| IBM Software Group

DB20QM — View Database Summary Data

s s
I 1P W

2006/10/31 14:04:41 ---- IBM DB2 Query Monitor for z/0§

0

P)
R)
u)

Plan
DBRM/Package
AuthID

Select Summary Level

Operational -- -- Structural --
DB2 5) DB2

C) Database
F) Buffer Pool
G) Page Set

Enter END command to return to ISPF.

AS60
M V2R2MO

> Structural data is
collected based on start-
up parameters

> Structural data may be
more useful for tuning at
the subsystem level,
rather than the SQL
statement level
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DB2QM — View Object Detalil

> At the object level we
can drill down to get

2006/10/31 14:17:10 Structural Summaries details on buffer p00|’
Option ===> Scroll ===> CSR

DB2 QM Subsystem: DBQM Interval Start Date: 10/31/2006 Time: 11:01:10 page set, and object
Filters Enabled: N Interval End  Date: CURRENT Time: CURRENT details

DB2: DBname : BFool: PageSet:

C:D-DB2,N-DataBase,B-Buffer Pool,P-Page c;Object Detail

CMD Database

DB2FH 578241 .008725
TEMFDB 27638 .002757
DSNDBO4 12 .010533
DSNDBOG 132262 . 787148
DSNDBOY 1311224 .493610 5162

S IR R O OKOR R R R IO OKOK R K Bo T tom o Dt a5 m or R K K K K K KKK K OK K K KK K K K K KK
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DB20QM — View Object Usage

2006/10/31 14:17:26.09

Option

===>

DB2 QM Subsystem:

Filters Enabled:

DB2:

DBQM Interval Start Date: 10/31/2006
N Interval End Date: CURRENT
DBname: DB2PHM BFool: Page set:

5-8QL
Creator HName DataBase BPFool PageSet
DB2FH FPROCESS DB2FH BF32K FPROCESS
DB2FH STEF DB2FH BF32K PROCESS
DB2FH IX_PROCESSLOG DB2FH BF 2 IXRF1COB
DB2FPH IX_PROCESS DB2FH BF2 IXRF1798
DB2FH STEFPLOG DB2FH BF32K PROCESS
DB2FH FPROCESSLOG DB2FH BF32K PROCESS
DB2PH UIX_DB2A_SYSTEH DB2PH BPO UIXRDB2A
DB2PH DB2C_APPLICATION DB2PH BP32K ONLINE
DB2PH UTIX_DB2C_SYSTEH DB2PH BFPO UIXRDB2C
DB2PH DB2C_SYSTEM DB2PH BP32K ONLINE
DB2PH UIX_DB2CG_GATEWAY DB2FPH BFO UIXR1FRR
DB2FH IX_DB2C_GATEWAY DB2FH BF2 IXRDB2CR
DB2FPH DB2C_GATEWAY DB2FH BF32K ONLINE

Usage,

VERSION

Object Detail

DB2FH

Row 1 of 16
Scroll ==

PROCESS

Time:
Time:

5727
83996
3818
3818
280623
192809
588
196
2354
1374
40

40
2980
80

+2>

> Tables and indexes are
displayed in the object
detail

> Drill down is limited to

object usage, and SQL
accessing objects
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DB20QM — Object Usage Display

2006/10/31 14:17:48.79
Option
DB2 QM Subsystem: DBQM
Filters Enabled: N

DB2: DBname :
Type: Creator:

===>

DB2FPM

TABLE DB2FM

DGO@PC2
DGO@PC1
DGO@PC4

EE S S EE S EE S e S

Object Usage

Scroll
Time:
Time:

PROCESS

===>» (SR
11:01:10
CURRENT

10/31/2006
CURRENT
Page set:

Interval Start Date:
Interval End Date:
BPool: BP32K

Mame: STEPLOG

CXEGAO3
CXEGAO3
CXEGAO3

Bottom ofF Daba s o m n m e m n o i o K K 50 K K K K 0K K 0K K K XK

> Object usage allows us
to determine the plans,

packages and users that
have accessed an object
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DB2QM — View DB2 Command Activity

> Query Monitor captures
all commands issued to

2006/10/31 14:02:12 ---- IBM DB2 Query Monitor for z/0§ DB2
Option ===> ¢

DB2 QM Subsystem ID:-DBQM (? to Select) User: DBAS60
Release: CQH VY2R2MO

Activity Summaries N. View SQLCODEs
Current Activity (C. View DB2 Command Activity
Exceptions

with Monitoring Agents 5. Setup
with Profiles X. Exit Query Monitor

Enter END command to return to ISPF.
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DB20QM — DB2 Commands Display

2006/10/31 14:04:04 --—-————— DB2 Command Activity - ————--- Row 22 of 28

Option ===> Scroll ===> CSR
DB2 QH Subsgs?em: DBQM Interval Start Date: 10/31/2006 Time: 11:01:10
Filters Enabled: N Interval End Date: CURRENT Time: CURRENT
________________________________________________________________________ e )
S§SID JOBNAME AUTHID Command Timestamp Command Text

DSHB APERKIN APERKIN 10/31/2006 - 11:35:00 -DIS UTIL(*)

DSNB APERKIN APERKIN 10/31/2006 - 11:34:55 -TERM UTIL(LOADCUST)

DSNB DSNBSPAS APERKIN 10/31/2006 - 11:35:30 -STOP TRACE(MON) TNO(13}

DSNB DSNBSPAS APERKIN 10/31/2006 - 11:35:30 -START TRACE{MON)

DSNBE DBAS60 DBEASE0O 10/31/2006 - 14:03:23 -ST0 DATABASE(D560D71P)

DSNBE DBAS60 DBASEGO 10/31/2006 - 14:03:30 -DIS DB(D560DF71P) SPACE(®) LIMIT(
DSNBE DBAS60 DBEAS60 10/31/2006 - 14:03:41 -STA DB(D560D71P) ACC(RW)

S IR R O ROR R R IO KO R R KK Bo T tom O Dt a8 m or R 0 OKOK K K K KKK KOK K K KK K K K K KK

> Look for commands
which could have an
impact on user response,
or perception of response

> Start trace commands
could have a significant
impact on subsystem
performance
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Now that we know how

to find poorly performing SQL

let’s see how we can make It better
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Optimizing the Performance of SQL with IBM
Explain Tools

|ON DEMAND BUSINESS

© 2005 IBM Corporation
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EXPLAIN SOLUTIONS FROM IBM

= Visual Explain

= DB2 SQL Performance Analyzer

= DB2 Path Checker
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VISUAL EXPLAIN

= GUI interface for explaining SQL on various platforms including
z/OS

= Feature of DB2

= Source of SQL
» Key or cut and paste a SQL statement into the tool

» Plan / Package
» Existing entry in a PLAN_TABLE (retro explain)
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VISUAL EXPLAIN — RETRO EXPLAIN

Click to display a
graphical
representation of
the access path

Subsystem  Tools  Plugin  Properties  Windows  Help

B sk

o8 @ 5 8

FEement  View

L B &®

the rows are displayed. The nuwber of rows is 2513.

QUERYNG | GBLOCKNG APPLINAME | PROGHAME PLANNG METHOD CREATOR  THAME | TABRO ACCESSTYPE | MATCHCOLS | AC
90000131 1 ANLMAIN |3 ] ] 0 ]
Q000033 [t AMLMAIN |1 ] DEA104  [SS01TE0M_DEPT 2 I 1 S
a0000133 i ANLMAIN |2 1 DEMO4  [SS01TEO2_EMP 1 I 1 DB
Q0000134 1 ANLMAIN |1 ] DE&104  [SSO1TE02_EMP 1 R ]

a0000135 1 ANLMAN 1 ] DEAO4  [CANDIDATE 1 R ]

Q0000135 AMLMAIN |2 1 DE&104  [TEST_TAKEM 2 R ]

a000013s i ANLMAN |3 &] ] ]

Q0000136 1 AMLMAIN |1 ] DE&104  [CAMDIDATE 1 R ]

a0000136 1 ANLMAIN  [2 1 DE&104  [TEST_TAKEN 2 R ]

Q0000136 1 AMLMAIN |3 £] ] ]

a0000137 i ANLMAN 1 ] DEA104  [SS01TB0M_DEPT 2 I 1 S
20000137 1 AMLMAIN |2 1 DE&104  [SSO1TE02_EMP 1 I 1 CE
qo0ooiss i ANLMAN 1 ] DESI04  [SSOMTEO2_EMP 1 R 0

] 1 SaLczE0T [1 0 DE2PMPDE [DB2PM_STAT_GEMERAL  [1 I ] DE
0 1 SGLCZE0? [2 ] 0 0

100000001 1 ANLPGM31 [1 ] DEA104  [CANDIDATE 1 R ]

100000001 1 ANLPGM3T [2 1 CE&104  [TEST_TAKENM 2 R 0

100000001 1 ANLPGM31 |3 &] ] ]

100000002 1 ANLPGM3 |1 ] LE&104  [CANDIDATE 1 R ]

100000002 1 BNLPGM31 [2 1 DEA104  [TEST_TAKEN 2 R ]

100000002 1 ANLPGM31 |3 &] 0 ]

100000003 ANLPGME1 DE&104  [SS01TEO2_EMP

100000004 1 [ ANLPGME1 [1 0 DEAT04  [S301TBOZ_EMP [ IR 0 |
g_ 1] = -l m
sl Tie 5, @1
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VISUAL EXPLAIN — GUI Access Path View

Subsystem  Tools  Plugin  Properties  Windows  Help

Eomb sl

foil

File Access Plan Selected  Action  Wiew

Cost

AL Text |, Access Plan | Execution Result | Repart || Statistics advisor |

PR R LEEaE aB(iaan @a a8

DB2 Platform: 705 DB2 Yersion:+3 Explain Time: 2006-10-31 13:44:24 36

# query

Access path

Showe sftribute explanstion  Wieses: |Cost estirati... ﬂ

Hlarme | Valug |
YpE ELECT

CPU Cost (ms) 5]

CPU Cost (5] 15

Cost Category B
Reason
{[Timestamp 2006-10-31 13:44:24 36

GI5501XA01
25(default)

Attribute explanation:

Type: Duery type [SEL_ECT, INS_ER;I‘, UPDATE ,
DELETE, SELUFD, DELCUR, UPDCUR)

[ Save As.. ] [ Prirtt... J |Suggesﬁ0ns | [ Help J 3“ Guery Block 1

WES01XA02
£
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VISUAL EXPLAIN - Report Options

Subsystem  Tools  Plugin  Properties  Windows  Help

Specify options to include in the report
 Table Include explanstion of attributes

Columns Inciexes Include summary of tables
Tahle space Takle partitions
hulticolumn statistics Multicalumn distribution

Include summary of predicates

—select from follovving guery block -

indesx
Index keys Table

~Calumn

Column distribution

~Operatar node
Stagel predicates Stage? predicates
Matching predicates Screening predicates
Join predicates Aftetjoin predicates

~Sort
Sort keys

~Parallel partition

Parallel tasks

Parallel tazk

Parallel task multikeys

Selectal || Clear Al | [ Generste Repot | [ Help
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VISUAL EXPLAIN — Query Summary Report

rogram Files\Visual n\repol report. - y orer =)
File Edit View Favorites Tools Help #
O O BB G P Frroonm @ 2% B-1) O
Address |@ C:\Program Files\Visual Explain'report! 1162398973938 report.htm Go
Links @ IBM Business Transformation Homepage @ IBM Standard Software Installer @ IT Help Central @ Join World Community Grid %2 Windows Marketplace @ E-Mail & Mare 2
S o
Access Path Report Query Summary
Query Summary
Database Alias: DSNC Explain Time : 2006-10-31 13:44:24.36
Table Summary DB2 Platform : Z/OS DB2 Version: v&
SQL Statement :
Predicate Summary
£ Attribute | Value Explanation
.. Query type (SELECT, INSERT, UPDATE, DELETE, =
Access Path Description Type SELECT SELUPD. DELCUR. UPDCUR)
+ Query Block 1 gs‘)’ Cost |5 Estimated CPU cost (in miliseconds)
O 5801XA01 (index) (6) CPU Cost . . . .
o IXSCAN (3 (su) 115 Estimated CPU cost (in service units)
= FETCH (%) Cost
o SS01TB01 DEPT (table) (7) Cate A Cost estimation category (A=statistics; B=default)
= NLIOIN (%) £0TY
= SSOIXA02 (index) (| Reason when the cost estimation category is B (HOST
» IXSCAN (9) b | Reason VARIABLES, TABLE CARDINALITY, UDF, TRIGGERS,
= FEICH (8) REFERENTIAL CONSTRAINTS)
m 3301TB02 EMP (tat . -10- . 5 5 L
~ o1 = Timestamp 20_06 _10 31 Timestamp when the query is explained
m 13:44:24 36
@ Done | 9 My Computer
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VISUAL EXPLAIN — Predicate Summary Report

rogram ua n\repo report.htm -

T orer

=

Eile Toolz  Help

esad< - Q Ej @ @ /OSeardﬂ *Favorib&s 53] @-

Edit View Favorites

= E2-1)0

L

i Address |® C:'Program Files\Visual Explain'reporty1162393069078 report.htm

B

i Links @ IBM Business Transformation Homepage @ IBM Standard Software Installer @ IT Help Central @ Join World Community Grid %% Windows Marketplace @ E-Mail & More

»

Access Path Report

Query Summary

Predicate Summary

Left-hand
Side
Column
Cardinality

Left-
hand
Side

Predicate
Number

Table Summary

Right-hand
Side
Column
Cardinality

Right-
hand
Side

Filter Is
Factor| Sargable

Predicate
Type

Has
parameter
marker

Is After
Join
Predicate

Is Join
Predicate

Predicate Summary

AND 1 Y

DEPTNO!

=

EQUAL |VALUE 004 |Y

Z
2

EMPNO

=

Access Path Description 3

EQUAL |MGRNO|(0 004 |Y

I rm | rm | r;m o~ |

s Query Block 1

o SS0XAQM (index) (6)
o IXSCAN (5)
= FETCH (4)
o SS01TB01 DEPT (table) (T)
m NLIOIN (%)
= S801XA02 (index) (
= IXSCAN (%)
= FETCH (8)
= SS0ITB02 EMP (tat

- NDi M
(& |

< | 1 |

| j My Computer
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VISUAL EXPLAIN - Key in an SQL Statement

Subzystem  Toolz  Plugin  Properties  Windows  Help

LR

File Edit Action iew

Access Plan || Execution Resutt | Report | Statistics Advisor |

BE A PRBs LA &0

Queryio: | 100000003 | SQLID: | DEA104 | scHEMA: | DBR1D4 Currert degree: |Sy3‘tem defautt
Comnatd history

Current refresh age; |System default

©command histary category: |defau|t EI Current maintained table types: |System default

[ Creats Nevy Categary ] [ Renarne Categary ] [ Delete Category ]

_EBIRIE]

Takle gualifier for EXPLAIN stored procedure: |

| SGL Sh nit

InpLt an SQL statement or select one from command history: ~N

SELECT D.DEPT_NO, MIN(D.DEPT NAME) AS DEFT NAME,
MIN(D. LOCATION) 4% DEPT LOCATION,

DE3

SUM(E.SALARY) A5 TOTAL SALARY FROM SQL
SSEMMULH. GLWTDPT D, SSEMMULH. GLUTEMP E WHERE

D.DEFT NO = E.WORKDEEFT AND

E.BONUS BETWEEN 0.00 AND 2000.00 GROUP BY

D.DEPT NO;: @

Messages for Execution ahd Explain -

The abowve gquery has been explained successfully with the
following warning :

<'| i | I—i‘l 1 Descriptor may be incomplete since no record is selected
from DEN _DETCOST TAELE

[ Upclate Mame: ] [ Update Statement ] [ Updste Comment ]

[ ChangeCetegory  |[  CopytoCetegory [ Delete Stetemert |

EXPLAIN

[Explain with stored procedure] [ Explain } [ Execute }

[ }f Analyze ] [ Help

Automatically save S0L in current command history category

| EXECUTE
ANALYZE
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VISUAL EXPLAIN — Access Path Information

Subsystem  Tools  Plugin Properies  Windows  Help

BESL S B 0

File -,&ccess Flan Selected ,&ction_- -\-’iew

| SQL Text | Access Flan: Execution Resut | Report | Statistics sdvisor |

i

LHAEsmEaE 5BAAAE S0 2680

DB2 Platform: Z/05 DB2 Yersion:+5 Explain Time:2006-11-01 11:23:34 46

& query

Showe attribute explanation  Yiewes: |Cost estimati... ﬂ

| Walue: |

e ELECT
PU Cost (ns) 5
- o
a,

2O06-11-01 11:23:34 46

|enmene || eeLwroer |
Attribute explanation: I 1048 B>

Type: duery type (SELECT, INS_ERT, TFDATE ,
DELETE, SELUPD, DELCUR, UFDCUR)

[ Save A3... ] [ Print... ] | Suggestions | Help jo Query
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VISUAL EXPLAIN — Query Summary Report

=

rogram Files\Visual n\repol report. - r orer
File Edit View Favorites Tools Help #
Qs O [ B @ Psewsr frroone @ (3% H - ) O
¢ Address |@ C:\Program Files\Visual Explain\report! 1162402549594 report. htm &z
Links @ IBM Business Transformation Homepage @ IBM Standard Software Installer @ IT Help Central @ Join World Community Grid %2 Windows Marketplace @ E-Mail & Mare 2
S ]
Access Path Report Query Summary
Query Summary
Database Alias: DSNC Explain Time : 2006-11-01 11:23:34.46
Table Summary DB2 Platform : Z/OS5 DB2 Version: v8
SELECT D.DEPT_NO, MIN(D.DEPT NAME) AS DEPT_NAME, MIN(DLOCATION) AS
SQL DEPT_LOCATION, SUM(E.SALARY) AS TOTAL SALARY FROM
. Statement : SSEMMWLH GLWTDPT D, $3EMMWLH GLWTEMP E WHERE D DEPT_NO=
Predicate Summa | E.WORKDEPT AND EBONUS BETWEEN 0.00 AND 2000.00 GROUP BY D.DEPT_NO:
Access Path Description Attribute Value Explanation
- Query type (SELECT, INSERT, UPDATE, DELETE.
« Query
Quen, Type SELECT SELUPD, DELCUR, UPDCUR)
0 GLWTEMP (table) (8 CPU Cost 9 Estimated CPU cost (in mill )
o TBSCAN () (ms)
o SORT (6)
o TR 8:)” Cost 178 R e
o WFSCAN (1) Co
= MSJOIN (3) B CaiSt A Cost estimation category (A=statistics; B=default)
0 GLWTDPT (table) (13 cEory
o TBSCAN (12) Reason when the cost estimation category is B (HOST b |
o SORT (11) Reason VARIABLES, TABLE CARDINALITY, UDF, TRIGGERS,
WORK FILE (10 REFERENTIAL CONSTRAINTS
— . . ) .

| a My Computer
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DB2 SQL PERFORMANCE ANALYZER

= Enhanced Explain Tool

= Can run
» In BATCH, as normal z/OS job
» In TSO, under ISPF Panel interface
= Input
» Sequential data sets (PS)
» Partitioned data set members (PDS)
» DBRM library members (PO)
= Entire DBRM Libraries, with member selectivity
» In QMF, as a Governor Intercept
» In any DB2 application, via a Stored Procedure call

= Produces a variety of reports
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DB2 SQLPA Reports

. e : all

File Edit View Communication Actions Window Help

B % BE| =B %t & @ el
3QL BA: mommsssssssssssssasass Qutput Reports Menu ---------------------- 15:29
Choose a Report to Browse:
1 SQL PA COST Report - A cost summary for each SQL statement
2 SQL PA EXPLAIN Report - Enhanced explain for each SQL statement

3 SQL PA TRACE Report

Detailed analysis of each SQL statement

4 SQL PA LIMITS Report - Query l1imit report: one line summary

5 SQL PA EXTRACT Report - Extracted SQL and Objects used in this run
Other options:

T TUTORIAL

X EXIT

>>> To return to main SQL PA processing panel, Press PF3 key <KX

All reports are a forecast: what will be if the SQL is
executed
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What does DB2 SQLPA actually do ??

= It forecasts SQL performance:
- Response Times
- CPU Times
- 1/0 Counts

= |t forecasts the COST of the query, in terms of:
- Charge Back (monetary, in national currency)
- QUNITS ™ (query service units)

SQL PA transforms Optimizer access paths into
their real world costs
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DB2 SQLPA - Cost Report

File

Edit Wiew Communication Actions Window Help

e o @ = s 2 8l @l

BROWSE -- DBA104.ANLCOST.LOG ---------=-=-=-=--=------- Line 00000009 Col 001 080
Command === Scroll ===> CSR

SELECT D.DEPT_NO, MIN(D.DEPT_NAME) AS DEPT_NAME, MIN(D.LOCATION) AS DEPT_LOCATI
FROM SSEMMWLH.GLWTDPT D, SSEMMWLH.GLWTEMP E

WHERE D.DEPT_NO = E.WORKDEPT

AND E.BONUS BETWEEN 0.00

AND 2000.00

GROUP BY D.DEPT_NO

Cost via

1) Elapse time

K== === =K== === == === =K== === === === ==X .
¥ Query: 100000001 has been estimated by the DB2 Optimizer x 2) CPU time
x to consume 0.00900 Seconds of central processing time * 3)'/()
¥ which is equiwvalent to 230 resource service units. x
*x Estimated cost of CPU processing: $ 0.0012 DOLLARS x 4) Qunits
E . Bl e Bk S il e i Sl i Sl Sl Sl S Sk Ak Sl S Al Sl Sl S Al S Sl S ek S Al S 4
5) $3$5
ANLPGM31 xx Statistics x*x Total statements examined = 1
xx for this xx (Good statements prepared = 1
xx Parser run xx Bad statements w/errors = 0
MR a A

@ |Eonnec‘ted to remate server/host demomvs.demopkg.ibm.com using lu/pool TCPOOD03 and port 23 |
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What else does DB2 SQLPA do ??

= |t provides an Enhanced EXPLAIN report:
- Catalog Statistics
- Access Path Information
- RI Relationships

= It provides key ADVICE on each SQL statement:
- Warnings and Alerts
- Guidelines and Recommendations
- Performance Notes and Good News

SQL PA teaches users how to write better SQL

- . £
Tak. *‘tg%‘
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DB2 SQLPA — Enhanced Explain Report

BE)

File Edit View Communication Actions Window Help
B 2% BE @ % 2 & @
BROWSE =- DBALD4.EXPLAIN r-s-rom-scsssssssosssssssne Line 00000102 Col 001 08O
Command === Scroll ===> CSRH
TABLESPACE SCAN
"""""""" Detailed information about the
Creator: SSEMMWLH
Tabname: GLWTEMP table space scan
Tablespace Scan was chosen on a partitioned tablespace with 4 parts
Version: 0 Table contains a total of: 144 4K pages
Table Rouws: 1048 Columns: 19 Rec Length: 138 bytes
Dssize: 0 GB Number of MQTs: 0 Log: Y Avg Row Length: 134 bytes
Type: T Lock Size: A TS Lock Mode: IS Lock Part: N Close Table: Y
Pages with rows: 25% Pct Compressed: 0% Max Rows: 255 Bpool: BP15
Encode: E CCSIDs are SBCS: 37 DBCS: 0 Mixed: 0 VYolatile: N
The Correlation Name associated with this table is: E
Alternative Index
+++++++HFF A+
Creator: SSEMMWLH
Ix Name: GLWXEMP1
Vers: 0 Key Len: 36 Padded: N C-ed: N C-ing: Y CluRatio: 55.9160
MR a A
@Emmected to remote server /host demomyvs.demopkg.ibm.com uzing lu/poal TCPOO00S and port 23 |
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DB2 SQLPA Enhanced Explain Report

oo A2 X o0

(2)

File Edit View Communication Actions Window Help

B DD 2% BE @ ] 2 ol el

Command === Scroll
Creator: SSEMMWLH
Ix Name: GLWXEMP1

ANLBO52I xx

This index is Specified as "Not Padded”, allowing storage of a
varying length index key. Padded indexes use blanks to fill out
their fixed length keys and are not eligible for Index Only scan.
"Not Padded" indexes do not blank fill CHAR and YARCHAR columns,
allowing greater flexibility and better use of storage, packing
more entries into a single Leaf page. Index Only access allowuwed.

BROWSE == DBALE4-EXPLAIN s-remmrmssrrsnrmsnemrmnenrns Line 00000120 Col 001 080

===> CSR

Vers: 0 Key Len: 36 Paddedg;;?c-ed: N C-ing: ¥ CluRatio: 55.9160

Fullkey Card: 1 Firstkey Card: 332

Type: 2 Nleaf Pages: 16 Nlewvels: 2 Unique: U Key Cols: 3

Key Order Colcard Column Name Examp|e of a NOTE — regarding
1A 332  LASTNAME Non-padded indexes and their
2nA 83 FIRSTNME
3 A 1048  EMP_NO advantage

Mﬂl a

@ |Cannected to remote server/host demomys.demopkg.ibm.com using lu/pool TCPODDO3 and port 23
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DB2 SQLPA Predicate Analysis Report

= Embedded in the Enhanced Explain Report

= Provides optimizer insights and filter factors for each predicate,
even those generated by predicate transitive closure

= All PRED characteristics are provided: predicate type, stage 1 or 2,
iIndexable, boolean term, used for join, generated by DB2,
redundant, etc.
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DB2 SQLPA - Predict Analysis Sample Output

‘Session A - [24 x 80] 3
File Edit Wiew Communication Actions Window Help
o 2 2 E ] et 2 &l @
BROWSE == DBA1BA.EXRLAIN —-s-=rermrmemrmerememememmme Line 00000275 Col 001 080
Command === Scroll ===> CSR
Queryno: 100000001
Predicate Analysis

__________________ 1

Oblkno: 1 Predno: 1 Filter: 1.0000000 Tgpe: Join Pred? N
22 Stage 1? Y Boolean Term? Y Index Keyfield? N Redunuest? N After Join? N
dded by C? N For Negation? N Literals:
Lefit: Side «nmd v v v v ey oy oy ay a Tabno: 0 Blockno: 0 Predno: 2
Rifght iSidlier =3 o s we o o e s e o oo v o Tabno: 0 Blockno: 0 Predno: 3
Psuedo Text:

( CAST(D.DEPT_NO AS INTEGER)=E.WORKDEPT AND E.BONUS BETWEEN 0.00 AND 2000.00)..

Qblkno: 1 Predno: 2 Filter: 0.0125000 Tgpe: Join Pred? Y
IStage 1? YIBoolean Term? ¥ Index Keyfield? Y Redundart? N After Join? N
dded by C? N For Negation? N Literals:
Left Side --> DEPT_NO................. Tabno: 1 Blockno: 1 Predno: 0O
Right Side -> WORKDEPT................ Tabno: 2 Blockno: 1 Predno: O
Psuedo Text:
CAST (D.DEPT_NO AS INTEGER)=E.WORKDEPT

Oblkno: 1 Predno: 3 Filter: 0.9973684 Type: BETWEEN Join Pred? N
Stage 1? Y Boolean Term? Y Index Keyfield? N Redundant? N After Join? N
Mﬂl a

@ |C_onnec‘ted to remote serverfhost demomys.demopkg.ibm. com using lufpool TCPO0003 and port 23
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Does DB2 SQLPA do anything else ??

= It provides a detailed execution “forecast” report:

= Breaks down SQL by time spent in DB2 components
- Wait Times and Bottlenecks, Path Lengths and I/O Types
for the serious ‘bits and bytes’ DBA

Suitable for SQL Development, Tuning and Control
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DB2 SQLPA — Trace Report

File Edit Wiew Communication Actions Window Help

BROWSF -- NRA1N4A TRANF

Sequential Prefetch will be employed

The prefetch will be done in

Bl BB 2% BlE =@ % 22 a e

|l inea

o access this table.

AN

ANA220 a1l Q01 080

commaDisplay the number of rows & columns to be processed :=> csrR_
The synchronous, prefetch, and asynchronous 1/O’s

Tablespace Scan is processed with 4 glegrees of parallelism in group 1

4 degr¢es using * CPU x parallelism.

Rows processed = 5 Percent table processed = 0.004000000
Cols processed = 4 Boolean Filter from DB2 = 0.004000000
Data pages read= 144 Indexed Leaf pages read = 0
Sync Read I/0s = 2 Table = 2 Index = 0
Prefetch I/0s = 5 Table = 5 Index = 0
Async Wrt I/0s = 0 Table = 0 Index = 0
Get Page Calls = 173 Sysl0 = 11 LogI0 = 0
Sync Read = 0.015000 Prefetch = 0.143000 Async Wrt = 0.000000
Get Pages = 0.415200 Systems = 0.147800 Log Write = 0.000000
Decompress= 0.000000 Compress = 0.000000 Hiperpool = 0.000000
Fetch Row = 0.014200 Lock/etc = 0.212325 Processes = 0.764521
MA a

@ Eonnec‘ted to remote server/host demomys.demopkg.ibm.com using lufpool TCPOOD03 and port 23




DB2 S

| IBM Software Group

QLPA — Trace Report (2)

e .ﬁ_.ﬁ.;.m..

ME>)

File Edit View Communication Actions Window Help

B A% B(m =8 %% o @ e

BROWSE: == DBALOA:TRAEE! srremsrmorrmrm e e me i e i Line 00000242 Col 001 080
Command === Scroll ===> CSR
Predicate = 2 Class 1 = 1.569046 Other O/H = 0.143000
The DB2 Optimizer has provided a processing estimate of 9 Msec
equating to 230 system Service Units. The "Cost Category” is: A

A join of 2 tables has been detected. This was the first table access.

It collects 5 rows and 4 columns from 1 pages.

This table is accessed with 4 degrees of parallelism in group 1

Queryno: 100000001 Oblockno: 1 Planno: 1 Mix0pSeq: 0
S -3 - . - .

ammary =2 CPU times, Class 1 time, Logical I/O, Physical I/0O
The Total Cumulative Path lLenath forwthis guery is 1.712046M Ins.
Resulting in a Total CPU Time of 0.01250 Seconds consumed overall.
DB2 will put Class 1 CPU Time of 0.01145 Seconds in SMF 101 record.
DB2 shows additional CPU Time of 0.00104 Seconds in SMF 100 record.

Estimated Total Logical I/0 calls
Estimated Total Physical I/0 calls

7 (excluding system) and
7 with Hit Ratio = 1.000,

Wait Time for 5Sync Read I/0 = 0.04610 Prefetch I/0

= 0.06901
Wait Time on Async Write I/0 = 0.00000 Total IWARIT = 0.11511
Wait Time for V5AM Open/Close macros, Binding and Locking = 0.15866

MR a

@ |C—mr!ected to remote server /host demomyvs.demopkg.ibm.com uzing lu/poal TCPOO00S and port 23
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DB2 SQLPA - QLIMITS Report

One line summary for each SQL statement evaluated

Recap of costs

Quick eye catcher for problem queries

Can be sorted by any column on the report or combination thereof




DB2 SQLPA — QLIMITS Report
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File

Edit Wiew Communication Actions Window Help

e o @ = s 2 8l @l

BROWSE -- DBA104.QLIMIT ------------

Exceeded
threshold

Type of

il

@ Emec‘ted to remate server/host demomvs.demopkg.ibm.com using lufpool TCPOOD79 and port 23

Command ===3>

EEFEEEE FAEEEEEEEEEEEEELEERE R KRR KRR KRR Top of Da‘ta EEEEEEEEEREEERRXEE AR KRR KRR KRR
==MSG> -Warning- The UNDO command is not available until you change
==MSG> your edit profile using the command RECOVERY ON.
SQL Performance Analyzer

Query Limits Report

000001 15:57:27.844
000002 10-30-2008

000003

ooooo4 A\ Error Queryno Type
000005 0 100000004 ST
000006 0 100000003 ST
000007 0 100000001 ST
0p00E8 ----- 0 100000002 ST

Menu Functions Confirm Utilities Help

CPU Time
0.61100
0.00500
0.00100
0.00100

KKK KK *xxxxx*xxxxx**********lf*xxx Bottom of Data %k kK i K Kk K K K K K K K KX KX X

statements: ST = SELECT, IT = INSERT, UE = UPDATE, DE = DELETE ...

a

A

Columns 001 072

Phys I/0
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DB2 SQLPA — Extract Report

File Edit Wiew Communication Actions Window Help

B BB 2% BB =@ % 22 a el

BROWSE -- DBA104.ANLOUT.SQL ------=-=-=-=====-==-—-"—---—--- Line 00000000 Col 001 080
Command ===> Scroll ===> CSR
333K KK KK KK KK KK KOKOKOKOK K K K K KK KKK K K K TOp OF Data o o K K K K K K K K K K K K K K K K K K K K K K K XK X X

SET CURRENT SQLID = DBR104 ; /x 11:44 11-01-2006 x/

EXPLAIN ALL SET QUERYNO = 100000001 FOR
SELECT D.DEPT_NO, MIN(D.DEPT_NAME) RS DEPT_NAME,
MIN(D.LOCATION) AS DEPT_LOCATION,
SUM (E.SALARY) AS TOTAL_SALARY
FROM SSEMMWLH.GLWTDPT D, SSEMMWLH.GLWTEMP E
WHERE D.DEPT_NO = E.WORKDEPT
AND E.BONUS BETWEEN 0.00 AND 2000.00
GROUP BY D.DEPT_NO ;

DB2 OBJECTS USED: TABLES

CREATOR: SSEMMWLH
TABNAME: GLWTEMP
CREATOR: SSEMMWLH
TABNAME: GLWTDPT

33K 3K 3K K K K K K K K KK KKK KK KKK KRR R KKK K kX% Bottom of Data ks ki ok kK K KK K K K XK K XK K K XK K XK K XK K K XK K

MAl &
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What can DB2 SQLPA do for you?

= Provide expert advice on how to improve your SQL
= Warn users of long running queries

= llustrate the incremental components of cost

= Help fine tune design of DB2 queries and databases
= Help tune production SQL via DBRM scans

= Evaluate future production volume performance

= Preempt costly QMF Governor cancels

= Implement governing for any DB2 application

All of this Is done without ever executing the SQL
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How does DB2 SQLPA work?

= Emulates and Invokes the DB2 Optimizer
= Analyzes the Access Plan chosen by DB2

= Estimates the Execution Cost in the Real World

All of this is done without actually executing the
SQL statements!
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DB2 SQLPA - Parameter Driven

= User defined parameters

= System defined parameters

= Advisor Thresholds
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DB2 SQLPA — User Defined Parameters

= Select which reports to produce (Cost and QLIMITS
are mandatory)

= Control amount of detail displayed in reports

= Show or not show alternate indexes

= Consider MQT’s when determining access path

= Display the objects being accessed

= Define the qualifier to be used for unqualified SQL

= Specify sort sequence for columns on QLIMITS
report

w
o
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DB2 SQLPA - Advisor Thresholds

Specify whether or not to display the full message text
Notified if an object has not had RUNSTATS run against it

Flag

» Table space scans

» Non-matching index scans

» When all partitions are scanned

Specify a high water mark for

» Number of matching index scans

» Number of non-matching index scans

» Number of table space scans

» Acceptable number of tables to be included in a join
» Acceptable number of items to be included in a LIST
» Acceptable number of indexes to be updated
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DB2 SQLPA - Example of an Alert

A= % =it

File Edit View Communication Actions Window Help

B Bf 2% B =@ % & &l el

BROWSE -- DBA104.EXPLAIN --------=---—-—cccccmmmmcmmo o Line 00000195 Col 001 080
Command === Scroll ===> CSR
B e +

ANL5044l *xxx ALERT:

Site requires notification when ALL TS PARTITIONS are scanned.
Tablespace Scan is processed with 4 degrees of parallelism in group 1
Sequential Prefetch will be employed to access this table.

The prefetch will be done in 4 degrees using x* CPU x parallelism.
A join of 2 tables has been detected. This was the first table access.

This table is accessed with 4 degress of parallelism in group 1

Queryno: 100000001 Qblockno: 1 Planno: 2 Mix0OpSeq: 0
Process ->

Mﬂl a

@_ |Connected to remote server/host demomvs.demopkg.ibm.com using lu/pocl TCPODDO3 and port 23
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What factors are considered inside DB2
SQLPA?

= The influence of DB2 catalog statistics

= The types of predicates being processed

= The hardware and software configuration

= User and installation parameters

= Predicate filter factors

= Optimizer cost estimates

= DB2 current release level

= CPU Processor and DASD speeds

SQL PA has minimal catalog impact: access once
for most objects, then store them internally
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DB2 SQLPA - Catalog Statistics

= Statistics are in important ingredient in the optimizers
determination of the access path

= The gathering of statistics via RUNSTATS
» Has no impact on static SQL until the next BIND
» Impacts the performance of dynamic SQL immediately

DB2 SOL/PA Supports

Import of DB2 Catalog Statistics from one subsystem to another
(supports wildcarding)

Modification of table and index statistics for WHAT IF scenarios
(original statistics may be restored)
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DB2 SQLPA - Collect Catalog Statistics

File Edit Wiew Communication Actions Window Help

B 2 B = s & 8 @

20L BH mormo-ssasssasasacsn Collect Catalog Stats ~n-omosssssssssssssasss 16: 46
COMMAND ===>
xDB2 Subsystem ID.... ===> DSNC ( DSN or subsystem ID)
xDB2 VYersion "FROM".. ===> V8NFM ( V8NFM V8COM V7R1 VBR1)
x"T0" New DB2 Version ===> V8NFM ( V8NFM V8COM V7R1 VBR1)

Using DBA104.ANL310.SANLSTAT data set:

*SAVE input parms for later use in member ===> _ ( member name )
*WRITE output Catalog updates into member ===> ( member name )
(optional)

ROUTE this batch job to a different LPAR ===> N/A ( /*ROUTE card )

Specify global output target high level names:

( target database )
( target creator )

xTarget database name ===
xTarget creator name ===

>>> Press PF3 or Enter to define collection parms, or PF12 to Exit <KX

Menu Functions Confirm Utilities Help

MAl &

@ |C—mnec‘l:ed to remote server/host demomys. demopkg.ibm. com using lu/pool TCPO0079 and port 23
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DB2 SQLPA - WHAT IF

~[724 »« =

File Edit View Communication Actions Window Help

e o @ = s 2 8l @l

SQL PH ~mrmmmmmsmsnsnsonsmsmrnn What If? Analysis ---------------------- 17:24

Choose an option:

1 Modify 'Table' Statistics - modify key Table catalog statistics
2 Modify 'Index’' Statistics - modify key Index catalog statistics
3 Create or Delete an Index - build or remove a temporary index

4 Restore Table|Index Stats - restore 'saved' catalog statistics
X EXIT

>»> To return to main SQL PA processing panel, Press PF3 key <<<

File Edit Edit Settings Menu Utilities Compilers Test Help

MR a A

|1 [Cannected to remote serverhost demomys. demopkg. ibm.com using lu/posl TCPO0D73 and port 23 |
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DB2 SQL/PA - WHAT IF

= Modify catalog statistics

» Specify new values for tables
= Number of rows (CARD)
= Number of pages (NPAGES / NACTIVE)
= 0 of the table space used by the table (PCTPAGES)
= 9% of row compression (PCTROWCOMP)

» Specify new values for indexes
= Number of rows indexed by 1st column (FIRSTKEYCARD)
= Number of rows indexed by all columns (FULLKEYCARD)
= Size of the index (NLEAF / NLEVELS)
= Cluster ratio (CLUSTERRATIO)




DB2 SQL/PA - WHAT IF

| IBM Software Group

Create a new index

Maximum of 5 columns

DEFER YES
— DEFINE NO
Fle Edit View Communication Actions Window Help .
oy 2 ElE] | % 2 @] @l Able to delete the index after
8QL PR ~~-monrmossncomnos Create Temporary Index -------- 13\ﬁajtﬁith1§]1t17’25
COMMAND ===>
*DB2 Subsystem ID... ===> DSNC ( DSN or subsystem ID)
xDB2 Current Version ===> V8NFM ( V8NFM | v8COM | V7R1 | VBR1)

>>place cursor on scrollable fields below, using PF10 (left) and PF1l (right)<«
ON

xTable Creator ===> DBA104 ( table creator ) >
xTable Name.... ===> GLWTEMP ( table name ) >
CREATE
xIndex Creator ===> DBA104 ( index creator ) >
xIndex Name.... ===> GLWEEE ( index name ) >
OR DELETE this index.... ===> NO ( Delete THIS Index NO | YES)

Type owver any values that you wish to change and then Enter or PF3:

UNIQUE ===
CLOSE ===

[ Yes No )] WHERE NOT NULL ===
( Yes No ) CLUSTER INDEX ===

( Yes | No )
( Yes No )

>>> Press PF3 or Enter to define the index keys, or PF12 to Exit <«K

File Edit Edit_Settings Menu Utilities Compilers Test Help

MA a A

Hﬁ |C—nnnected to remote server/fhost demomyvs.demopkg.ibm.com using lufpool TCPO00O79 and port 23 |
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DB2 SQLPA - Retro Explain

= Ability to reexamine the old access path stored in a plan table

| File Egt yiew Adtions  Yyindow  pielp

D@ 2| mm| ] ) 5| 3 @l

SQL PA --—-—=—-———— o Retro Plan Explaing =--=-=-==-=-===-=-=-----cuemeo- 14:48
COMMAND ===>

Existing Plan Table Quner...... ===> DBA10D4 Owner of the "Plan Table"

Enter the Range of query numbers to Retro Explain, or ALL of them:

Starting Plan Query Number..... ===> ALL Starting Queryno, or ALL

Terminating Plan Query MNo...... ===» 999999999 Ending Queryno, or 999999989

»>>> To process, PresséEnter or PF3 key. To cancel, Press PF12 key<<<

Ml b
|Connedted Lo remote server/host bestmvs. demopkg.ibm.com using lufpool TCPOO0094 and port 23 |hp business inkjet 1100 series on USB0OL
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DB2 SQLPA - Easy Explain Feature

Provides information about how DB2 accesses data for a given
SQL statement — additional DB2 Catalog information

Input

» Plans / packages (DB2 Catalog)

» Query number of previous explain operation (Plan table entry)
» QMF

» PDS

» Sequential file

Provides the ability to store results and compare old to new
ISPF or batch
Reports
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DB2 SQLPA — EEE is Parameter Driven

Level of report
Source of input
SQL

" 5i""i"ﬁ"ﬁ'i'[m]"

File

Edit View Communication Actions Window Help

B M BE b %% 2 & @

sSqQL PA

COMMAND

HEXXENX
=NOTE=
=NOTE=
=NOTE=
=NOTE=
=NOTE=
=NOTE=
=NOTE=
=NOTE=
=NOTE=
=NOTE=
=NOTE=
=NOTE=
=NOTE=
=NOTE=
=NOTE=
=NOTE=
=NOTE=
=NOTE=
=NOTE=

Menu

DBA104.JCL.SQLPA(JOING3) - 01.01

COLUMNS OO0 00O
_ SCROLL ===> CSR
KKK XOKK KKK KKOR XK. Top 0f Data X000k KO0k KO0 KK KKK K KKK X
FOLLOWING IS A SHORT REFERENCE TO THE EEE STATEMENTS

PLEASE SEE EEE REFERENCE CARD FOR A COMPLETE SYNTHX'

ENTER YOUR EEE STATEMENTS AFTER THE NUTEl (USE 'RES’ TO ERASE THE NOTE)

Edit

Ly¥L= "DET’', 'NOC’', 'NOK', 'ALL", 'KEY', 'SQL’' OR 'SUM’
PLN= PLAN NAME

PKG= PACKAGE NAME

QMF= QMF QUERY NAME (YOUR OWN OR A SHARED)

QNO= QUERY NUMBER (, OWNER= AUTHID OR 'USER')

SQL= EXPLAINABLE SOL STATEMENT TERMINATED BY A ';°

ANY TEXT AS COMMENT (NOT SHOWN ON SUMMARY PAGE)
ANY TEXT AS COMMENT (SHOWN ON SUMMARY PAGE)
TOPA=ALL CAN BE ADDED TO ANY OF THESE COMMANDS

X

INDEX= 'YES',

FOLLOWING SUBCOMMANDS CAN BE USED WITH PLN, AND PKG:

Options Yiew Uti |

a

ik |

@ |C—onnected to remote server;/host demomvs.demopkg.ibm. com using lu/pool TCPOO003 and port 23
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DB2 SQLPA — EEE Report

File Edit View Communication Actions Window Help

[ oAy i:i;ﬁ%i

B M BE b %% 2 & @
SQL PA Browse -------- S5YS06305.T123614.RA000.DBA104.R0O155076--- LINE 00000002
COMMAND === SCROLL ===> CSR
SQL-Statement to be EXPLAIN'ed:

SELECT D.DEPT_NO, MIN(D.DEPT_NAME) AS DEPT_NAME,
MIN(D.LOCATION) AS DEPT_LOCATION,
SUM (E.SALARY) AS TOTAL_SALARY
FROM SSEMMWLH.GLWTDPT D, SSEMMWLH.GLWTEMFP E
WHERE D.DEPT_NO = E.WORKDEPT
AND E.BONUS BETWEEN 0.00 AND 2000.00
GROUP BY D.DEPT_NO;

Page 1-001
Breakdown of EXPLAIN information for SQL-statement
Location: NDCDB203 DB2 sysid & rel.: DSNC 8.1
PLAN_TABLE Data: PLAN_TABLE Owner: DBA104
QueryNo: 90000141, Acc. Type: R, Plan No: 1, Table Name: GLWTEMP
Q Block No.: 1, Matchcols: 0, Tab. No: 2, - Ouwner: SSEMMWLH
Date: 2006-11-01, Plan: , Method : 0, Index Name:
Time: 12:36:12.7, DBRM: Dyn.stmt, IdxOnly: No, -  QOuner:
TS Lockmode: IS, Col.Func.: , Preftch: S, Mult.Index:
Access Deg.: -, Acc.Pgrld: -, JoinDeg: -, Join Pgrld: =

Menu QOptions Yiew Uti |

MR - A

@ |C—onnec‘l:ed to remote server;/host demomvs.demopkg.ibm. com using lu/pool TCPOO003 and port 23
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DB2 SQLPA — EEE Report

File Edit View Communication Actions Window Help

) D % @ w % &8 8 @l
SQL PA Browse -------- SYS06305.T123614.RA0D00.DBA104. RO155076--- LINE 00000012
COMMAND === SCROLL ===> CSR
Breakdown of EXPLAIN information for SQL-statement

Location: NDCDB203 DB2 sysid & rel.: DSNC 8.1
PLAN_TABLE Data: PLAN_TABLE Owner: DBA104
QueryNo: 90000141, Acc. Type: R, Plan No: 1, Table Name: GLUWTEMP

Q Block No.: 1, Matchcols: 0, Tab. No: 2, - Owner: SSEMMULH

Date: 2006-11-01, Plan: , Method : 0, Index Name:

Time: 12:36:12.7, DBRM: Dyn.stmt, IdxOnly: No, - Owner:

TS Lockmode: IS, Col.Func.: , Preftch: S, Mult.Index:

Access Deg.: -, Acc.Pgrld: -, JoinDeg: -, Join Pgrld: z

SortC Pgrld: -, ParalMode: , PageRng: , CorrelName: E

SortN Pgrld: -, MergeJoin: -, JoinTyp: , GroupMembr:

WhenOptimiz:Blnk, Qblock: SELECT, BindTim: 2006-11-01-12.36.12.790000
Opthint: , Hint: , Dir.Row: No , OptHint-ID: 3492
ParentQblk¢: 0, Tab:Real Table

Encod: EBCDIC , SCCSID: 37, MCCSID: -2, DCCSID: -2

SortN Table: Unique: N, Join: N, Order By: N, Group By: N
SortC Table: Unique: N, Join: N, Order By: N, Group By: N

Henu QOptions ¥Yiew Uti 1

MR a A

@_ |Connected to remote server/host demomvs.demopkg.ibm.com using lu/pocl TCPODDO3 and port 23
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DB2 SQLPA — EEE Report — Access Path

File

Edit View Communication Actions Window Help

5 AR BB =@ 5% 22 2 @

SOL PA Brouse
COMMAND
SortC Table: Unique: N, Join: N, Order By: N, Group By: N

SYS06305.T123614.RA000. DBA104.R0155076--- LINE 00000029
SCROLL ===> CSR

Table space scan - no index will be used

A total of 108 pages with no rows will be read ( 7% of TS)
Table/Index: SSEMMWLH.GLWTEMP/%nonex

Estimated number of TIMERONs: 1

Processor cost: 9 msec. 228 SU. Cat: 'A’

Standard sequential PREFETCH will be performed

Query block SQL operation: SELECT

Lock mode is Share Lock for the page

Information for Table

SSEMMULH. GLWTEMP:

Table Rous:
Pct. Pages:
Pages w/Rows:
EncodingChar:

1048,
25%,
36,
EBCDIC,

Menu Options VYiew

Columns :
DBase id:
Table id:
Rel.Cret:

19,
410,
1o,
V8,

RowLength:
Tb Status:
Auditing :
AvgRowlLth:

138, Edit Proc.:

X, ValidProc.:

None, TabCreator:
134

Uti |

DBA104

MR -

A

@ |C—nnnec‘l:ed to remote serverjhost demomys. demopkg.ibm. com using lu/pool TCPO0D03 and port 23
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DB2SQLPA — EEE Report — Available Index Info

e .ﬁ_.ﬁ.;.m..

SEX]

File

Edit View Communication Actions Window Help

B AR B(m =@ %% & @ e

SQL PA Brouse
COMMAND
Information for

Information for
Full Key Card:
1'st Key Card:
Cluster Ratio:
IndexType 1/2:

Key

No. Column Name
1 LASTNAME
2 FIRSTNME
3 EMP_NO

Information for
Full Key Card:
1'st Key Card:
Cluster Ratio:
IndexType 1/2:

Menu Options

SYS06305.T123614.RA000.DBA104.R0O155076--- LINE 000000586
SCROLL ===> CSR
ALL available indexes is requested by the user:

Index SSEMMWLH.GLWXEMP1:

1048, Pages: 16, Levels: 2, ErRule: N, Clustring: Y
332, Space: N/A K, Unique: Yes, ClRule: Y, Clustered: N
55%, PageSz: 4096, BfPool:BP16, DB.IXS: SSEMMULH.GLWXEMP1

2, PiecSz: 0K, StatsTime: 2006-10-27-20.36.30.971394
Key
Col.Type Lng Null Card. Order Low2key High2key
VARCHAR 20 No 332 Asc. c¢'D...eea, c’ eaee. .
VARCHAR 12 No 83 Asc. c'U..eeee, c’'..... ee,
INTEGER 4 No 1048 Asc. x 80000003 x' 80000427
Index SSEMMWLH.GLWXEMP2:
80, Pages: 3, Levels: 2, ErRule: N, Clustring: N
80, Space: N/A K, Unique: No, ClRule: Y, Clustered: N
12%, PageSz: 4096, BfPool:BP16, DB.IXS: SSEMMWLH.GLWXEMP2
2, PiecSz: 2G, StatsTime: 2006-10-27-20.36.14.075327
Eiew Uti I 1

d

|

A
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DB2 SQLPA - Compare Old and New Plans

= Compare access paths and costs of SQL plans previously stored
by Easy Explain in the EEE path tables with those of the current
plan

Eile Edit View Communication Actions Window Help

B T 2| B w] %% 2ok| @] @l
BROWSE -- DBA104.ANLCOST.LOG -----==-===-=-==------- Line DOODOEOO Col 001 080

Command ===> Scroll ===> CSR
KKK KK KKK KKK KKK KKK K Top Of Data SOk ionm om0 K KK K KK KK KKK K X KX KK

#xx SOL Performance Analyzer * SOL PA x 5B97-104 =xxx
ANLPGM31 Program begins at: 15:05:53.890 on B06-18-2006 Version 3.1.1 31-3101

ANL10461 User has specified use of DBAl@4 .PLAN_TABLE for this run

"New" Plan for Querynoc: 90008067 Appl: Datime: 2008-05-22 14:55:44.33

SOL PA Analysis for Queryno 180000067

SELECT A.CREATOR, A.NAME,B.COLNAME, B.ORDERING, C.COLSEQ

FROM SYSIBM.SYSINDEXES R, SYSIBM.SYSKEYS B, 5YS5IBM.SYSFOREIGNKEYS C
WHERE A.CREATOR = B.IXCREATOR

AND A.NAME=E. IXNAME

AND A.NAME = C.TBNRME

AND A.CREATOR = C.CREATOR

AND A.COLCOUNT > 1

ORDER BY C.COLSEQ

=

|af" | Connected to remote server/host testmvs.demopkg.fbm.com using lu/pool TCPOO0S4 and port 23 |hp business inkjet 1100 serles on USB00L
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DB2 SQLPA - Compare Old and New Plans

ion b - X
File Edit View Communication Actions Window Help

B BE 2% EE @ s 22 & el

BROWSE -- DBA104.ANLCOST.LOG ---------=------------- Line DO0000Z29 Col 001 O8O
Command === Scroll ===> CSR
S el ek Sl Eeb Sk Sl Rk ol Sk el Tk Sl ok Sk b Rk Sl Sl Ak ol Sk el ok Sl Rk Sk Sl Tk Sl Sl el Lk Sk 4
¥ Query 190000067 will require 0.10060 Seconds of Elapsed Time x
¥ During which 0.00457 Seconds of CPU Time will be consumed and x
* a Total of 12 Physical I/0 requests will be issued to disk x
¥  Qunits 1 Estimated processing cost $ 0.6009 DOLLARS x

E R Rl Sl Sl el Sk ek . R el el Sl S Sl R . el el el S Sk B . Rl el el e Sk Rk R ok X 4
Prior Plan for Queryno: 90000067 Appl: Datime: 2006-05-22 14:55:44, 33

SOL PA Analysis for Queryno 190000067

ANL30391 SHOWALT active, but no alternate indexes available for SYSFOREIGNKEYS

ANL30391 SHOWALT active, but no alternate indexes available for SYSKEYS

E Il S Sl ek Sl R Sk el Tk el Sk el b Sl el ok b Rk S b ok ol Sob el Sk Sl Eeb Sk Sl Tk ok Sk Sl el Sob 4

¥ Query 90000067 will require 1.05927 Seconds of Elapsed Time x
¥ During which 0.10607 Seconds of CPU Time will be consumed and x
* a Total of 78 Physical I/0 requests will be issued to disk x

= B

BT Eonnecled to remote server/host testmvs.demopkg.ibm.com using lu/pool TCPO0094 and port 23 |hp business inkjet 1100 series on USBO0L




| IBM Software Group

DB2 SQLPA - Compare Old and New Plans

on D - X

File Edit View Ci

Actions  Window Help

OLD A

NEW

B B || R ] o[ [ B] @

BROWSE -- DBA104.ANLCOST.LOG
Command ===>

x

Qunits

7 Estimated processing cost $

Line D0000051 Col 001 080
Scroll ===> CSR
3.9177 DOLLARS «x

bk Sk Sl Sk Sk Sl T Sl S el Sk Sl el Sk Sl Sk Sk el ok Sl Sk Sk Sk Sl R Sk Sl Sk Sl S Sk Sk Sk el S 4

0ld
0ld
0ld
0ld
New
New
New
New

0ld
0ld
0ld
old
New

Queryno Qblk Pln Mix Meth Path Match Row Pref

900000687
90000087
90000067
20000067
190000067
190000067
190000067
190000067

90000067
90000067
290000067
90000067
190000067

Access plan comparison for Queryno 9000R0BT

1

N s

L S

1

LW NP DL WN

P LW N e

[c]

0000000

00000

Queryno Qblk Pln Mix Ixo

o]

W h P OWHARDM

DSNDRHO1
DSNDKXO1

DSNDRHO1

R
I
I

Index Name

[c]

DONNOONN

Table Name
S SYSINDEXES

L SYSFOREIGNKEYS
L SYSKEYS

SYSFOREIGNKEYS
SYSINDEXES
L SYSKEYS

Pmode

Rng Adg Jdg Aid Jid Cid Nid

-1 -1 -1 -1
-1 -1 -1 -1
-1 -1 -1 -1
-1 -1 -1 -1
-1 -1 -1 -1

-1 -1
-1 -1
-1 -1
-1 -1
-1 -1

= B

Eonnecled to remote server/host testmvs.demopkg.ibm.com using lu/pool TCPOD094 and port 23

|hp business inkjet 1100 series on USBODL
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RECAP DB2 SQL/PA

= DB2 SQL PA provides enhanced explain information for SQL
statements

» DB2 SQL PA
= SQL input TSO, sequential files, DBRM, QMF

= QOutput — multiple reports providing detailed explanation of access
paths, provides warnings, alerts, guidelines, recommendations, ..

» EEE Easy Explain
= SQL input Plan, Package, DBRM, sequential file, QMF

= Qutput — reports providing formatted explanation of access paths
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DB2 PATH CHECKER

= ldentifies potential access path changes

» Determine if the access path will change and identify what the
change is before doing the rebind

» Tune the application to achieve a better access path before the
rebind

= Used to avoid performance issues related to these
changes

= Chooses course of action before changes affect DB2
production

= Helps DBAs to verify access path changes
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DB2 PATH CHECKER - 3 Major Functions

= REPORT - generate an Access Report
» Can view just the changed access paths
» Or view all of the access paths

= TEST — explain access paths of a DBRM and compare to a
previously explained access path

= COMPARE — compare the access paths after an explain has
been done (ea. in their own plan table)
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DB2 PATH CHECKER — REPORT Feature

= Input: Plan Table
» Uses Creator-ID to determine the plan_table to read

» If the corresponding plan table is not populated with the selected
plan or package explain data, the program will return no information

= 3 Types of reports
» Summary Report (default) > SYSPRINT
» Detail Report — EXPLAIN - SYSEXPLN
» Directory Report - Summary of BIND and EXPLAIN Activity
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DB2 PATH CHECKER — REPORT Output

B s e

File Edit View Communication Actions Window Help
B 2% BB = %% 2L 8 @e
Display FEilter VMiew Print Options Help
SDSF OUTPUT DISPLAY IBMO1R2 JOBO1668 DSID 102 LINE 17 COLUMNS 01- 80
COMMAND INPUT ===> _ SCROLL ===> CSR
11 ACCESS PATH FOR COLLID - TESTCOLL .TESTO1 SQL ID- OLD
IN QRYNO M CREATOR TNAME TBNO AC MC CREATOR ACCESSNAME
327 0 PUBLIC SYSCOLUMNS 1] 2 PUBLIC DSNDCX01
CKP225I DSN_STATEMNT_TABLE ESTIMATED COST - EST SVYC UNITS 139
IN QRYNO M CREATOR THNAME TBNO AC MC CREATOR ACCESSNAME
334 0 PUBLIC SYSTABLES 1] 1 PUBLIC DSNDTX01
CKP225I DSN_STATEMNT_TABLE ESTIMATED COST - EST SVYC UNITS 138
CKP206I REPORT COMPLETE FOR PROGRAM = TESTO1 VERSION = 2005-04-11-18.34.
11 ACCESS PATH FOR COLLID - TESTCOLL .TESTO2 SQL ID- OLD
EDIT PUBLIC.CKPPTHCK.JCL (REPORTA) - 01.03 Columns 00001 00072
Command ===> Scroll ===> CSR
CKOKOKOKOK 00 0 K 0K K K K K K K K K K K K K K K K K K K K K TOp OFT Data KKK KKK K K K K K K K K K K K K K K K K K K K X
MR b 04/021
| =5 |Connected to remote serverjhost 151.213. 121,35 using lupool SCOTCPOS and port 23
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DB2 PATH CHECKER — REPORT Output (2)

File Edit View Communicaton Actions Window Help

Fojds 2% @M @ % 20 &5 @

Display Filter View Print Options Help

SDSF OUTPUT DISPLAY IBMO1R2 JOBO1668 DSID 102 LINE 17 COLUMNS 55- 134
COMMAND INPUT ===> _ SCROLL ===> CSR
STO1 sSqQL ID- OLD PLAN_TABLE - RUN DATE 2006/11/01
CREATOR ACCESSNAME I0 SORTUJOG LK PF FN OQBNO PLNO MXSQ MJN PG JN OP
PUBLIC DSNDCX01 N NNNNNNNN IS L 1 1 0
UNITS 139
CREATOR ACCESSNAME I0 SORTUJOG LK PF FN QBNO PLNO MXSQ MJN PG JN OP
PUBLIC DSNDTX01 N NMNNNNNN IS L 1 1 0]
UNITS 138
ION = 2005-04-11-18.34.53, 7547856
STO2 SqQL ID- OLD PLAN_TARBLE - RUN DATE 2006/11/01
EDIT PUBLIC.CKPPTHCK.JCL (REPORTA) - 01.03 Columns 00001 00072
Command === Scroll ===>» CSR
HOKKOKKOK KKK KKK KKK K. Top of Data HOKKOKKOKKOKKK KK KKK KK KO KO KK KK KK XK
MR b 04/021

|5 [Connected to remote server/host 151,213, 121, 35 using lu/pool SCOTCPOS and port 23
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DB2 PATH CHECKER - REPORT Using EXPLAIN
Option

Fle Edit View Communication Actions Window Help
R M BE b %% 2 & @
EDIT PUBLIC.CKPPTHCK.JCL (REPORTA) - 01.04 Columns 00001 00072
Command === Scroll ===> CSR
R R KK R DR K K K K KK Top of Data 0K N RN KKK
Display Filter VYiew Print O0Options Help
SDSF QUTPUT DISPLAY IBMO1R2 JOB0O1680 DSID 104 LINE 596 COLUMNS 02- 81
COMMAND INPUT ===> _ SCROLL ===> CSR
STATEMENT FROM REPORT.
STEP 1 ACCESSES TABLE PUBLIC .SYSCOLUMNS A
USING 2 COLUMNI(S). OF INDEX PUBLIC .DSNDCX01
THE ACCESS WILL USE LIST PREFETCH
THE TIMESTAMP FOR THIS EXPLAIN IS 2006051613513437
THE TABLE HAS -1 ROWS OF 969 BYTES.
THE NON-UNIQUE INDEX HAS -1 ENTRIES IN -1 LEVE
STEP 2 ACCESSES TABLE PUBLIC .SYSTABLES B
USING 2 COLUMN(S). OF INDEX PUBLIC .DSNDTX01
THE JOIN METHOD IS NESTED LOOP
THE TIMESTAMP FOR THIS EXPLAIN IS 2006051613513437
THE TABLE HAS -1 ROWS OF 542 BYTES.
THE NON-UNIQUE INDEX HRS -1 ENTRIES IN -1 LEVE
DB2 ESTIMATES THIS QUERY WILL USE 12,309 MILLISECONDS
DB2 ESTIMATES THIS QUERY WILL USE 34,192 SERVICE UNIT
DB2 WAS FORCED TO USE ESTIMATES BECAUSE OF
MR b 08/021
= |Connected to remote server;host 151,213,121, 35 using lu/pool SCOTCPOS and port 23 |
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DB2 PATH CHECKER — TEST Feature

* Input: DBRM

= TEST can be done WITHOUT binding the associate DBRM or
package

= Examines each SQL statement (only those that can be
explained)

= Performs an explain to determine the access path

= Compares the new access path to the existing access path (in
the plan table)

= Generates a report to show the old and new access paths
» Configure to show all statements

» Or show only those that have changed
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DB2 PATH CHECKER — TEST Output

- " 7

File Edit View Communication Actions Window Help

o S B ) % 2 8l @l
Display Filter View Print O0Options Help

SDSF OUTPUT DISPLAY IBMO1T2 JOBO1673 DSID 102 LINE 99 COLUMNS 01- 80
COMMAND INPUT ===> SCROLL ===> CSR
INS 330 0 SYSIBM SYSCOLUMNS 2T 0 SYSIBM DSNDCX01

INS 330 1 SYSIBM SYSTABLES 14T 2 SYSIBM DSNDTX01

CKP2231 DSN_STATEMNT_TABLE ESTIMATED COST CHAMGE - NEW EST SVYC UNITS 52
IN QRYNO M CREATOR TNAME TBNO AC MC CREATOR ACCESSNAME

INS 339 0 SYSIBM SYSTABLES iyl 1 SYSIBM DSNDTX01

CKP2231 DSN_STATEMNT_TABLE ESTIMATED COST CHAMGE - NEW EST SVC UNITS 5
IN QRYNO M CREATOR TNAME TBNO AC MC CREATOR ACCESSNAME

INS 345 0 SYSIBM SYSINDEXES 1M 0]

INS 345 0 SYSIBM SYSINDEXES 1 MX 1 SYSIBM DSNDXX02

INS 345 0 SYSIBM SYSINDEXES 1 MX 1 SYSIBM DSNDXX01

INS 345 0 SYSIBM SYSINDEXES 1 MU 0]

INS 345 1 SYSIBM SYSTABLES 2T 2 SYSIBM DSNDTX01

CKP2231 DSN_STATEMNT_TABLE ESTIMATED COST CHAMGE - NEW EST SVC UNITS 13
EDIT PUBLIC.CKPPTHCK.JCL (TEST) - 01.08 Columns 00001 00072
Command === Scroll ===> CSR
O R R KK KK KK N K NN K R K Top Of Data ;2334383383 SESSssSd

MA b 04/021

|5 |Connected to remote serverjhost 151,213,121, 35 using lufpool SCOTCPOS and port 23
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DB2 PATH CHECKER — COMPARE Feature

= The COMPARE Command contrast entries for Plans or
Packages that exist in PLAN_TABLES

= Comparisons can be done within or between PLAN_TABLES

= The compared PLAN_TABLES can be within an SSID or on
different SSIDs where DDF is available

= The default is to compare the most recent explain to the most
recent previous entry

= Options are available to set the comparison to specific entries
in the PLAN_TABLE
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DB2 PATH CHECKER — TEST Output

B_174 51
File Edit Wiew Communication Actions Window Help

B A B e w8 %% 2 o el

Changed Access Path

CSR

**************************************l*****************************************
CKP2181 PROGRAM TESTOL HAS A CHANGED ACCESS PATH

QUERYNO 327

OLD PROCSU 139

NEW PROCSU 209

COLLECTION TESTCOLLX

NEW VERSION 2006-05-23-19.00.27.449848

OLD VERSION 2005-04-11-18.34.53.754785

KR K R KK K K R K KR KRR R R KKK R KK K K K KK KRR R R K K K R K K K K K R K R R R R KKK X
CKP2181 PROGRAM TESTO02 HAS A NEW SQL STATEMENT

QUERYNO 327

COLLECTION TESTCOLLX

NEW YERSION 2005-04-11-18.35.13.673978

OLD VYERSION 2005-04-11-18.20.50.343441
S S+ 33 S S S SSRGS SRR S S E S
CKP2181 PROGRAM TESTO02 HAS A DELETED SQL STATEMENT

COLLECTION TESTCOLLX

NEW YERSION 2005-04-11-18,35.13.673978

OLD VERSION  _ 2005-04-11-18,20.50.343441
ORI RO NI RN I I IO IR Ik

MR b e

= |Connected to remote server;host 151,213,121, 35 using lu/pool SCOTCPOS and port 23
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DB2 PATH CHECKER - COMPARE Report

File Edit Wiew Communication Actions Window Help
2% H| (% 2 8] @
_ CSR
STATEMENT 327 THIS IS THE NEW ACCESS PATH.
STATEMENTH 327 DECLARE SELECT-1 CURSOR FOR SELECT NARME , TBNAME , COLNO ,
OLTYPE , LENGTH FROM SYSCOLUMNS WHERE TBNAME = : H
STEP 1 ACCESSES TABLE PUBLIC .SYSCOLUMNS
USING A TABLESPACE SCAN.
THE ACCESS WILL USE SEQUENTIAL PREFETCH
THE INTENT LOCK FOR THE TRBLE IS IS
THE TIMESTAMP FOR THIS EXPLAIN IS 2006102310560961
THE TABLE HAS -1 ROWS OF 969 BYTES.
CKP220I DATA CHANGE FOR COLUMN ACCESSTYPE WAS I
CKP220I DATA CHANGE FOR COLUMN MATCHCOLS WAS 2
CKP220I DATA CHANGE FOR COLUMN ACCESSCREATOR WAS PUBLIC
CKP220I DATA CHANGE FOR COLUMN ACCESSNAME WAS DSNDCX01
CKP220I DATA CHANGE FOR COLUMN PREFETCH WAS 2
CKP221I DATA CHANGE FOR COLUMN ACCESSTYPE IS NOW
CKP221I DATA CHANGE FOR COLUMN MATCHCOLS IS NOW :2 0
CKP2211 DATA CHANGE FOR COLUMN ACCESSCRERTOR IS NOW
CKP2211 DATA CHANGE FOR COLUMN ACCESSNAME IS NOW
M b e
/53" |Connected to remate server/host 151,213,121, 35 using lu/pool SCOTCPOS and port 23 |
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