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e BIND and REBIND Essentials
— Recent BIND advances in DB2 9

e Access Paths and Change Management

— Lack of Control

e \Version Management
— Version Migration Issues
— Understand and Prepare!

e New Product for Managing BINDs
—  zAPX Overview and Walkthru
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BIND / REBIND Review

e The BIND and REBIND commands:
— Are used to create DB2 plans and packages

— Many options to choose from, including:
DEGREE (ANY | 1)

EXPLAIN (YES | NO)

ISOLATION (RR | RS | CS | UR | NC)

OPTHINT(id)

ACQUIRE (USE | ALLOCATE)

RELEASE (COMMIT | DEALLOCATE)

VALIDATE (RUN | BIND)

CURRENTDATA (YES | NO)

and more...
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e BIND and REBIND are critical for application
performance

e |tisa wise course of action to plan your REBIND
strategy
e BIND reads DBRM and converts SQL to access paths
— SQL can change
e REBIND re-evaluates the access paths of a
pre-existing plan or package S o
— SQL cannot change w
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BIND and Optimizatio

sQL - DB2 Subsystem
Statement(s) \
Optimizer
Other System > - PLAN_TABLE
Information E— - DSN_FUNCTION TABLE
7/ Formulas \
DB2 T,
Catalog | B Optimized
v . *
Optimization ‘,"" ([E?s%féﬁu
Hint
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]
BIND / REBIND Access{es.

o SQL
o BIND Parameters
. DB2 Catalog

—  Database Object Information

—  Table Columns
—  Table Space LOCKSIZE

— Database Statistics

. System Information
- CPU
— System Software

. DB2 Subsystem Information

— RID Pool Parameters - SIZE
— Buffer Pool Parameters — VPPSEQT

. Query Cost Formulas — in the Optimizer code
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OK, So What?

e We know that:

— BIND and REBIND are critical for application performance
— Itis a wise course of action to plan your REBIND strategy

There are several common approaches:
— Daily maintenance: REBIND after RUNSTATS

* Perhaps not every day, but REBIND are done after RUNSTATS
— Global REBIND after migration to new DB2 version
— Global REBIND after installing new PTFs

* Above two mean access paths only change when DB2 changes
— REBIND after x days / weeks / months ...
— Let it Ride! (“If it ain’t broke, don’t fix it.”) &

i
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Let It Ride

e Programs once bound, are (almost) never rebound.

e Reason:

* Fear of access path degradation

e Result:

* No improvement to access paths
* No CPU savings from new DB2 efficiencies
e Sub-optimal performance

* Every DB2 program potentially suffers for fear
that one or two SQL statements will become
inefficient
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Regular REBIND

— Better Approach: Regular REBINDing
* The Three R’s (next slide)
— Reason:

* Access paths are more up-to-date based on the
current state of the data.

— Result:
e Generally, improved access paths
e CPU savings from new DB2 efficiencies

e Optimal performance

— Of course, you can still get those “problem”
access paths.
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The Three R’s
N

— REORG
— RUNSTATS
— REBIND

Number 46

MonthlyEip

The 3 R’'s: Rules for Running RUNSTATS

" Problem:

How accurate is the
RUNSTATS utility? Does
RUNSTATS use estimates
derived from data sam-
pling or does it actually
access each row to
collect and accumulate
full measurement statis-
tics? Also, what are some
*rules of thumb” to use for
scheduling RUNSTATS?

. l Solution:

Sraristics ure collected by the RUNSTATS utilitv using horh of the methods chat vou

deseribe, When RUNSTATS TNDEX is execured, exact statistics ave collecred, When

RUNSTATS TABLESPACE is executed, the stacisces for COLCARD are cstimared

using a technigque ealled collective sumple counting. However, the estimares are very

acenrate and relioble,

Some “miles of thumb™ governing the execution of RUNSTA'TS follow:

® Consider running RUNSTATS whenever 10% or more of the dara in a table has
been modified. This includes INSERTS, UPDATEs, DELETEs, and LOADSs.

= Collect column statistics onlv for those columns used in SQL predicates. The
collecrion of column statisties can be very expensive and should be performed
only when it can impact aceess paths,

® Keep a history of each application’s starisries, Afeer running RUNSTATS, select
the statistics from the IB2 Caralog and insere chem into a table or tables with
timestamp on cach row. These tables can be analyzed o show dara groweh trends,

® Produce statisties reports using either the REPORT YES oprion of RUNSTATS
or an SOL query against the DB2 Catalog. The SOL query will produce o more
readable report, but the REPORT YES option is easier to implement

® Do not blindly REBIND every package and plan afrer executing RUNSTATS,
REBIND only if the data changes significancly os if performance is suffering,

® Oprimally, statistics should relleet the status of the data during the perind of highes
data access, [ possible, schedule RUNSTATS o achieve chis,

| Apglyze RUNSTATS data 1o derermine when REORG is necessary. Alwavs run
RENSTATS afrer a REQRG,

Originally published February 1993 tor DB2YV2RA,
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Problems With the Three R’

* They pose a lot of questions...

— When should you REORGanize?
e To properly determine requires RUNSTATS (or RTS).
e Soshould it be RUNSTATS, REORG, RUNSTATS, REBIND?

— When should you run RUNSTATS?

* To properly determine you need to know the make-up, usage,

and volatility of your data.

— When should you REBIND?

*  When statistics have changed significantly enough
to change access paths.

. But...
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Catalog Statistics

* Why correct statistics are so important

— The DB2 Optimizer makes all access path decisions

— Accurate data helps the Optimizer make the correct
decisions

— Incorrect statistics may cause:
 Less efficient join sequence

 Less efficient method of accessing individual tables
(e.g. sync |/O instead of prefetch)

* Wrong or no index may be used

e According to Terry Purcell (IBM)

—  “As much as 50% of all bad access paths are caused by
incorrect statistics.”
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Getting Correct StatistEics

* Ways to update statistics
—  RUNSTATS utility
— REORG with inline statistics
—  LOAD with inline statistics
— Using SQL for statistics manipulation

—  Transferring statistics from another system
— Using tools for manipulation
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OK, so When Should we REBIN

* When do we REBIND?

— The best answer to this questions is:

«  “Whenever data has changed significantly enough that it may
impact the performance of the existing access paths.”

— The problem is knowing exactly when this happens.
— DB2 application performance can be negatively affected
by uncontrolled REBINDs.

— Causes
—  Optimizer inefficiency
— Volatile tables

— Catalog pollution
— Inefficient use of RUNSTATS
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Reviewing the Steps: Th

* RUNSTATS (or RTS)

* REORG
* RUNSTATS
* REBIND

e Recheck
— In other words, what did the REBIND do?

Access path changes — better or worse?
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How Do We Do This?

e How do you determine what access paths have
changed?

— Program changes?

— Just access paths changes?

* Do vyou evaluate every program that is rebound in
production?

— Or doyou just wait for irate users to call?
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The Latest in BIND from DB
Access Path Stability

* Access Path Stability, which works on
packages only, uses the PLANMGMT
parameter to keep backups versions of
your program’s access paths.

e Why?

— Because sometimes, after rebinding your
program, performance degrades.

— With plan stability you can fall back to a
previous package.
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e PLANMGMT(OFF) - No change to existing
behavior. A package continues to have one
Previous and active copy.

active copies of

package.

e PLANMGMT(BASIC) - A package has one
active copy. One additional prior copy
(PREVIOUS) is preserved.

e PLANMGMT(EXTENDED) - A package has one
active copy, and two additional prior copies
(PREVIOUS and ORIGINAL) are preserved.

Original,
previous and
active copies of
package.
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The Ol’ Switcheroo

e SWITCH (PREVIOUS) - changes the current
and previous packages:

— The existing current package takes the place of
the previous package.

The existing previous package takes the place of

using PLANMGMT the current package.
EXTENDED (refer

to previous slide).

Only if you bound

e SWITCH (ORIGINAL) - clones the original
copy to take the place of the current copy:

— The existing current copy replaces the previous
copy.
— The existing previous copy is discarded.
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Change Management

*  Your Mainframe Environment Requires Strict

Change Control Procedures
— Application Program Changes
— Database Changes

— System Software Changes

— DB2 Subsystem Changes

e But what about Access Path
changes?
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When Are Access Paths Changed?

* Anytime the program changes

— BIND is required

— Unless the SQL does not change and you have
a tool to manage the process

* Everytime we REBIND whether the program
changed or not

e New DB2 Releases and Versions

— Sometimes we must REBIND to get SQL performance
Improvements

— But performance gains are not guaranteed
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Version Migration Concergns |

* Typically, you do not HAVE to REBIND all of your
packages and plans when you move to a new
version of DB2.

— However, it is a really good idea.

e There are a lot of optimizer enhancements and
performance improvements that you won’t get
without a REBIND.

e Andthere are some REBINDs you cannot avoid.

— For DB2 9, plans and packages from DB2 V4 or earlier
will be automatically rebound when accessed by DB2 9.
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Access Path Change Manag

. Given the issues, features, and migration concerns, what do we
need going forward?

— A way to predict the performance of SQL before REBINDing in production

e  Both Static and Dynamic SQL
e  Preview the access paths resulting from execution of BIND commands

e  Show before and after access paths

—  Predicting better/worse/same
— A way to analyze and determine the impact of REBINDing before:
. DB2 version migrations
o Major PTFs
— A way to integrate BIND/REBIND into existing change control processes
e Avoid BINDs where performance will deterioriate

e |dentify new statements
— Show the access path for new statements
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Introducing

APX

New Generation SQL Access Path Rating & Comparison

)
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Access Path Expert

( N\ 4 N\ ( N\
Explain Batch Worklist
Explain & Prototyping Batch Comparison Reults Show Worklist

. J . J . J

( N\ ( N\ ( N\

.. DSC DB2 Catalog SQL

Show Dynamic Statement Cache DB2 Catalog Reference & Browser Execute SQL

. J . J . J

( \ ( N\

( DB2 Packages ( DB2 Objects
y Search DB2 Packages and History y Search DB2 Objects
. J . J/
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Highlights

. Graphical User Interface

. Single Point of Control for all DB2 systems
. Explain

. Automation

. DB2 Catalog Management

| Siste ms
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EXPLAIN

Explain
Explain & Prototyping
\

* Explain with controlled product authority
 Dynamic highlighting of Access Path Differences
e Static and dynamic SQL

* Correlates Views, Aliases and Synonyms to
Plan_Table

Siste ms
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Explain & Compare

[ A
an Weblnn - ZSySLEMS TAPK =

e = | K 1}nrtp_-'.'192.15&.1?8.210.-'zsys'.rm~,'.'zarskbnrk.:hp’-c-[l- >

Dynamic Explain

Dynamic Explain
Flan_Table Owner  NEUMANN o

Cuaryio a Pian_Table Owner  NOUMANN
e i
Daleta anar Expiain E-! ) CuarNe 95 Oynamic B
Expiain Starproc Delite ater Explain &
Explain Storproc Plan_Table Owner - NEUMANN
A || Cueryho 59
S0L Swiement Il
1| Detste afier Explain &1

SELECT OLD.OBDER_TIME AS OT_OLD, CUR.CHDER_TIME AS OT_NEW, OLD,NAME, OLD.EPACE M S Explain Siorpeoc ]
SPACE_OLD, CUR.SPACE MDD AS SFACE NEW - " |}
FROM TETH.ZSPH_DATABASE OLD SELECT OLD.ORDER_TINE AS OT_OLD, CUR.ORDER_TIME AS OT_NWEW, f%—
. ISPM.ZGPE_DATADASE CUR SPACE_OLD, CUR.SPACE MB KE EPACE_MEW |
WHERE 0LD.LOCATION = CUR.LOCATION PRGN 35PN, ZSFH_DATADAGE OLD |
ABD OLD_MAME = CUR.NRME . TSPM.ZSPM_DATABASE CUR S0 Saiement
AND OLD.ETACE_ME < CUR.SPACE_MB WNERE OLD.LOCATION - CUR.LOCATION
ABD OLD.ONDER TIME < CUR,OHOER_TiNE AHD OLD.HAME = CUR.HAHE WITH DE_CURRENT (OMDER_TIME, LOCATION, HAME, SPACE _MB) AS
AMD CUR.ORCER TIME = i AND OLD.GPACE MO < CUR.SPACE_MD 1
(SELECT MAR{ORDER_TIME] FROM ESDH.2SDM_DATABASE) AND CUR.ORDER_TIHE = SELECT DB.ORDER_TIME, DB.LOCATION, DB.NAME, DS.SPACE_KB
AND OLD.CRDER TIME = X [EELECT MAX(OROER_TIME] FROM ZSPH.ZSPH_DATABASE) FROM ESPH.ZEP ABASE DO
{SELECT MAX{ORDER_TIME] FROM ESOM.ZSPH_DATABASE MHERE ORDER_TIMES{SELECT WHERE ORDER_TIME = (BELECT MAX[ORDER_TIME) FROM 1EPM.ZBFM_DATAEAEE) )
MAX[ORDER_TIME) FROM ZGPM.ZEFM_DATABASE)]

SELECT OLD.ORDER_TIME AS OT_OLD, CUR.CADEW_TIME AE OT_NEW, OLD.NAME, OLD.EPACE_NB AE

SPACE_OLD, CUL.SPACE MB AS SPACE HEW

FROM ZEFH.ZEPH_DATABASE OLD

. DB_CURRENT CUR

WHERE OLD.LOCATION = CUR.LOTCATION

AND OLD.HAME = CUR.HAME

ARD DLD.CRDEE_TIME < CUR.ORDER_TINE

Explain ) | New Windaw
A DXpnC W MAndow ]
1 AHD GLD.SDACE MB < CUR.SPACE_MB

h 1|
M54 SU27 :

T MS: 8 SU:34 = 0
Seq. Obtype M Access Table Corr  Index Other (Exolain ) { hew Wingow )
140 selst | 0 TSstan ZSPMZSPMTI0N  CLD 3 Seq | Gbtype M| Access Tabie Carr | Index
120 selset 1 [{scanMCe3 ZSPMZSPMTI00 CUR ZSPMZSPMX300 ) selet 0 TSscan  ZSPMZSPMTION OLD _I
210 neossb 0 ZSPM ZSPMTIOD ZSPMZSPMII00  DConlyil1 | | 120 sslet 1 DXscanMC=3 ZSPMZSPMTIOD CuR  zspl| M8 SUi2
310 neotub O ZSPM ZSPMTION ZSPMZSPMXICO Xonly | | 210 noosub O 2SI ZSPMTION 35,,,". i T ReT e T TV T -
410 ncosub O ZSPM ZSPMTI00 ZSPMZSPMXI00  BLonly, 1 : S35 Lokt 1i0 ' 1 Teiman TR po
-d || WHERE GLD.LOCATION = CUR.LOCATION | | 120 sela 1 (XscanMCs3 ZSPMISPMTI00 DB ZSPM.ZSPMX300
U AR Ao I A 310 meosub 0 ZSPM ISPMT300 ZSPMISPMXI00  Dlonly, 1 Actess
AND OLD.ORDER_TIME < CUR.OROER TIME || - E
AND OLD.SPACE_MI < CUR.SPACE_MD | -
AND OLD.ORGER_TINE = ! . |
(SELECT MAX({DRDER_TIME] FROM ISPM.Z5PM_DATABASE WHERE OROUER_TIME<{SELECT v
MAK(ORCER_TIME) FROM ZSFM.ZSPM_DATABABE))
[ Explain }{ New window )
MS:4 SU27
Seq.  Qbtype M Access Tabie Corr  Index Other
110 selet 0 TSsean ZSPMZSPMTION LD &P
120 select 1 (Nscan MG=3 ZSPMZSPMTI00 08  ZSPM.ZSPMXI00 ( Explain
310 ncosb 0O ZSPM.ZSPMTI00 ZSPMEZSPMNI00  B{onty, H Accass . :
410 ncomb 0 ZSPM.ZSPMTI0N ZSPMZSPMXI00 X anty Explain & Prototyping
510 ncosb 0 ZSPM.ZSPMTI00 ZSPM.ZSPMXI00 B ondy. 1 Accass:

)
)
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Difference Highlighting

Access Path Old Access Path New

Seq. M  Access | Table | Index | Other Seq. M Access | Table | Index | Other
1.1.0 | 3 | Sort 1.1.0 | 3 | Sort

210 | 0 | IXscan, MC=0 | SYSIBM.SYSPLANDEP SYSIBM.DSNGGX01 DP 21.0 0 | TSscan GH12.GH12T17 SP
220 1 |IXscan MC=2 SYSIBM.SYSTABLESPACE SYSIBM.DSNDSX01 220 1 IXscanMC=1 SYSIBM.SYSPLAN SYSIBM.DSNPPHO1

230 4 IXscan MC=1 SYSIBM.SYSPLAN SYSIBM.DSNPPHO1 230 1 IX scan, MC=0 | SYSIBM.SYSPLANDEF SYSIBM.DSNGGX01 DP
240 | 2 | IXscan, MC=0 | GH12.GH12T17 GH12.GH12X171 SP 240 1 IX scan MC=2 SYSIBM.SYSTABLESPACE SYSIBM.DSNDSX01

310 | @ | IXscs 0  GH12.GH12T17 GH12.GH12X171 SP 3.1.0 0  TSscan GH12.GH12T17 SP
410 0 X scan, MC=0 | SYSIBM.SYSPLANDEP SYSIBM.DSNGGX01 DP 410 0 TSscan GH12.GH12T17 SP
420 1  IXscan MC=2 SYSIBM.SYSINDEXES SYSIBM.DSNDXX01 4.20 1 IXscan MC=1 SYSIBM.SYSFLAN SYSIBM.DSNPPHO1

430 4 IXscan MC=1 SYSIBM.SYSPLAN SYSIBM.DSNPPHO1 43.0 | 1 IX scan, MC=0 SYSIBM.SYSPLANDEP SYSIBM.DSNGGX01 DP
440 2 IX MC=0 | GH12.GH12T17 GH12.GH12X171 SP 440 1 IXscanMC=2 SYSIBM.SYSINDEXES SYSIBM.DSNDXX01

5.10 0 GH12.GH12T17 GH12.GH12X171 SP 51.0 0 | TSscan GH12.GH12T17 SP

Dynamic Mouse Over Access Path Difference
Highlighting

Access Path Old Access Path New

Seq. M Access | Table | Index | Other ' Seq. M Access | Table | Index | Other
110 | 3 | Sort 110 | 3 | Sort

210 | 0 | IXscan, MC=0 | SYSIBM.SYSFLANDEP SYSIBM.DSNGGX01 DP 210 0 TSsean GH12.GH12T17 SP
220 1 IX scan MC=2 SYSIBM.SYSTABLESPACE SYSIBM.DSNDSX01 220 1 IX scan MC=1 SYSIBM.SYSPLAN SYSIBM.DSNPPHO1

230 4 IXscanMC=1 SYSIBM.SYSPLAN SYSIBM.DSNPPHO1 230 |1 1% scan, MC=0 | SYSIBM.SYSPLANDEP SYSIBM.DSNGGX01 DP
24.0 2 | IXscan, MC=0  GH12.GH1ZT17 GH12.GH12X171 SP 24.0 1 [IXscan MC=2 SYSIBM.SYSTABLESFACE SYSIBM.DSNDSX01

3140 O GH12.GH12T17 GH12.GH12X171 SP 3.1.0 0O TSscan GH12.GH12T17 SP
410 0 X scan, MC=0 | SYSIBM.SYSPLANDEP SYSIBM.DSNGGX01 DP 410 0 TSscan GH12.GH12T17 SP
420 1 IX scan MC=2 SYSIBM.SYSINDEXES SYSIBM.DSNDXX01 420 1 IX scan MC=1 SYSIBM.SYSPLAN SYSIBM.DSNPPHO1

430 4 IXscanMC=1 SYSIBM.SYSPLAN SYSIBM.DSNPPHO1 430 | 1 1) scan, MC=0 | SYSIBM.SYSPLANDEP SYSIBM.DSNGGX01 DP
440 2 | IXscan, MC=0 GH12.GH12T1T GH12.GH12X171 sp 440 1 |IXscan MC=2 SYSIBM.SYSINDEXES SYSIBM.DSNDXX01

51.0 0 ) GH12.GH12T17 GH12.GH12X171 SP 5.1.0 0 | TSsecan GH12.GH12T17 SP

Systems
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Highlight Tables, Aliases,
Views & Synonyms

A ————

8.N.0 Weblnt — zSystems zAPX
FSYSTXE2% Functions About  Exit

Dynamic Explain

Plan_Table Owner KEUMANN Explain Storproc
QueryNo 99 Table Qualifier
Delete afler Explain @

S0L Satement

SELECT *
FROM NEUMANN . ALIAS_S¥ST
'WHERE NAME = 'ZSPM'

| Explain New Window

MS:2 SU:9

Seq. Qbtype M Access Table Corr | Index Other
11.0 select o A scan, MC=( SYSIBM SYSTABLES SYSIBM.TABLESX DP

Systems
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Switch DB2 subsystems

Functions Worklist About

Logout

M=

@ Explain #1

Dynamic Explain 7

Plan_Table Owner NEUMANN Explain Storproc

QueryMo 311 Table Qualifier

DB2 Subsystem | TEST | 4]

Delete after Explain ¥

S0L Statement

, IMPLICIT , NTABLES , SEGSIZE , TYPE , ENCODING_SCHEME ,
AVGROWLEN , STATSTIME FROM SYSIBM . SYSTABLESPACE WHERE RT.
NAME ) LIKE : H ORDER BY 1 , 2 FOR FETCH OMLY QUERYNO 1 WI

DECLARE SYSTABLESPACE CURSOR FOR SELECT RTRIM ( DENAME ) |-

[ Explain #2

Dynamic Explain ?

Plan_Table Owner NEUMANN Explain Storproc

QueryNo
Delete after Explain #

311

S0OL Statement

DECLARE SYSTABLESPACE CURSOR FOR SELECT RTRIM ( DENAME ) , RTRIM ( WAME ) , PARTITIONS , PGSIZE
, IMPLICIT , NTABLES , SEGSIZE , TYPE , ENCODING SCHEME , MAXROWS , NACTIVEF , DSSIZE ,

[:E:r:plainj [New Mndowj

MS:1 SU:6
Predicates

AVGROWLEN , STATSTIME FROM SYSIBM . SYSTABLESPACE WHERE RTRIM ( DBNAME ) LIKE
NAME ) LIKE : H ORDER BY 1 , 2 FOR FETCH ONLY QUERYNO 1 WITH UR

: H AND RTRIM |

[Explain}[:NewWindow}

Seq.7 Qbtype? M7 Access? | Table ( MS: 1 SU:12
110 select 0 [Xscan MC=1 | SYSIBM.SYSTABLESF| |
£ Predicates
120 select 3 Sort
| Seq.?7 Qbtype? M7 Access? Table Corr  Index QOther 7
110 select 0 X scan MC=1  © SYSIBM.SYSTABLESPACE SYSIBM.DSNDSX01
120 select 3 Sort
ch
W WAL |' 2o e
et ot e 11
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Automation

* . AapPX explains SQL and compares access
paths of static and dynamic SQL for the
purpose of:

— Application Development
— Quality Assurance
— Securing REBINDs in the maintenance process

— Securing dynamic SQL and REBINDS during
migration to a new version of DB2

Siste ms
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Analysis Job Overview

Webint - zSystems zBIND
PRESIIEAFTDEMER Generate Jobs Workllst About Exit

| Job Overview |

Results Packages Stataments

Sv  Time Ercloc Tgtlec Eq Imp Deg Chg Emrm Egq Imp Deg Chg Em Jobname Userid Type

@ 2010-04-04 20:53:40 2S5YS1 2SYS1 180 | a 17 1517 4 4 ) ZBINDRBI NEWMAN Rebind @

@ 2010-05-02 12:24:(6 DEMO DEMO 115 T 27 17 65 5 0 0 ZBINDOO1 MNEWMAMN Rebind &

@ 2010.050212:50:43 DEMO DEMO 115 7 27 17 4 3 8 0 ZBINDOD1 NEWMAN Rebind @

Statements
Eq Imp Deg Chg
The web-based Graphical User Interface 1917

allows direct access to every category, e.g.
* Equal

* Improved

* Degraded

503
€2 N |4
[« B Law IR -3

Siste ms
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Graphical Overview

PRESUIEAPTREEMGY Generale Jobs  Worklist

Weklnl - rSystemes 2BIND

Time SrcLoc TgtLoc Eq

g

Deg Chg Ev Jobname Userid Type

20N0-04-04 Zesd4l)  LSYS1 L5751 160
2010-05-02 12:24:05 DLCMO DEMO 115
2010-05-02 12:£0:43 DEMO  DEMO 11

1 e
~

I~ I~ =
] |NI
2 e KK
T

|u

(=]

|\.‘n

s U ZBINDRBT NEwMAN Repind @&
85 0 ZDINDOO! NEWMAN Rebind a
5 0 ZRINDOOI NEWMAN  Rehind Q

Uncetermined

= Degraded
225 -
g
A 1E
-
I3
a
75 - Job: 2010-05-02 12:50:43
N CAFK Patkages- 20100502 125040 = Unchanged
! 10%
2010:04-04 2010:05-02 2010-05-02 N Eppecusd
s gndeterruned
= = Degraded
""'.L:.FEESE Path Progression (Statement Level) e
o Lirriaterm
. = Degrades
. BT -
‘é !
E 0- &%
o
R 1332
- CIAPX Statemen's - 2010-06-02 12:5043 = Unchanged
& - = Impeoved
0 % 5 Undearninad
O10-04-C 000-08-02 010-03-08 RlDeIaded

&M

EF %L

Generate Charts
about SQL Access
Path Progression
over time or
Categorys

z Siste ms
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Package Overview

Webdlnt - zSystems zBIND

—

Generate Jobs  Worklist Save  Mail Change Profiler  Aboul xl M""Sﬂmnds SENIGE Unlts
Job Tims: 2010-05-0212:50:43 Job: ZBINDOD1 User: NEWMAN oldAY | newhY diffAY oldhY newdY | diffaY
1235 5619 4384 10874 11063 189
Statemants Millise
Sv  CollidaY Packagea ¥ | Versiona ¥ | Dindtimed ¥ EQaY | IMpAY DeghY GChga¥ EmaY oldaY | new 68 270 202 501 520 19
o ZSYSO110 X20ARIVE 0 2070-04-04 20:4508 2f o 2 0 1238 !
J Z8YS0110 X20ARIVE 0 200-04-04 20:44:51 16 2 a o 68 32 34 2 54 58 4
4 Z5YS50110 GHDXIX 0 2010-04-04 20:45:39 34 0 0 D 32 15 56 41 108 110 2
o Z5YS0110 ZDEXCBTS 0 20°0-04-04 20:42:56 5 0 ] 0 15
4 275Y50110 ZDEXDEVE 0 2040-04-04 20:4309 24 0 ] o 74 T4 232 158 429 A30 1
o 75YS0110 ZDEXDEXC O 2070-04-04 20:44:18 1 0 2 1 1
& ZSYSD110 ZDEXCBVE O 20°0-04-04 20:42:50 29 3 2 o 28 1 2 1 1 2 1
o Z3Y30110 QHDXET 0 2010-04-04 20:4534 g 0 2 0 g
4 ZSYSU1IU DBZUSNIC O 2070-04-04 20:35:45 it u i} i, 1 226 933 o7 1817 1818 1
& Z5YS0110 ZDEXCBSG 0 2010-04-04 20:42:49 2 0 2 o 2 g 12 16 16 0
o ZSYS0110 ZDEXLSTS Q 2070-04-04 20:44:25 2 0 Q 0 2
o Z5Y50110 GHDXE6 0 2010-04-04 20:46:22 6 0 ] ] & 11 11 12 12 0
4 78YS0110 GHDXa1 o 2010-04-04 20:46:24 21 Q 0 0 21 " - N " - -
4 ZSYS0110 GHDXFS i 204 0-04.04 204808 25 o 1] i 25 _— - — e —
# Z5YS0110 ZDEXTODY 0 20°0-04-04 20:44:35 cl 0 2 o 1 1 € 1 1 0
4 Z3Y30110 GHRXSDLS 0 2010-04-04 20:46:30 1 0 2 D 1 4 2 7 ' 0
J  Z5YS0110 GHDXES 0 2070-04-04 20:3530 g u ] o g 12 3 16 15 v Sort by COSt
¢ Z5YS0110 ZDEXLSTE i} 2070-04-04 20:44:26 2 0 '] 2 2 4 2 B [ 0
o Z5YS0110 ZDEXEAS2 0 2010-04-04 20:44:19 z 0 ] 0 2 2 0 2 2 0
o Z5Y50110 GHDXA4 0 2010-04-04 20:46:17 12 0 ] i} 12 12 0 16 16 0 O r Categ O ry
4 78YS0110 GHRXSUCA 0 200-04-04 20:46:30 3 a a D a a n a 1 n
J ZSYS0110 SODD2I ] 204 0-04-04 20:41:48 5 ] i i Statements
4 25YS0110 SQDDSLL 0 2010-04-04 20:41:42 4 0 2 - -
¢ ZSYS0110 SQDWIE 0 2070-04-04 204207 1 0 2 EQAY ImpAY Degd¥ Chg AY | ETAY
4 Z5YS50110 GHODXE8 o 2071 0-04-D4 20:4536 7 o 2
J 2Z5YS0110 SQDWDE O 2070-04-04 20:42:06 1 0 2 12 14 18 4]
o Z5YS0110 ZDEXCBOA 0 2040-04-04 20:43:15 58 0 0]
& Z5YS0110 GHDX84 i} 2010-04-04 20:46:28 4 0 ] I Q u Q
o 78YS0110 GHDXAE2 i 204 0-04-04 204529 7 ] 0 0 1 g 0
& ZSYS0110 ZDEXLST4 0 200-04-04 20:44:25 2 0 ] = - = -
& 25YS0110 SQDENCE 0 2010-04-04 20:41:59 3 0 2 4 0 5 0
4 Z5Ys0110 DBZDVEBRD O 2070-04-04 20:86:50 & 0 ] i = T e
4 ZSYSO10 ZDEXLOGX O 2010-04-04 20:4420 1 0 2 18 0 ) 0
o Z5YS0110 GHDXE5 0 20°0-04-04 20:4532 g 0 ]
o ZSYSO110 ZDEXSYSC O 2070-04-04 20:4431 4 0 2 3 0 4 0
» Z85YS0110 DB2DVASG i} 2070-04-04 20:46:52 2 0 0 0 0 4 0
L & FEYRN110 GHDXRS a 204N-N4-04 20-46-19 13 n a - _ - -
Systems 1 ! s 0
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Statement Overview

Weblnt - z5ystems zAPX
FSYSTRIESI® Functions Worklist Save Maill About Logout

Job Time: 2010-08-02 14:40:10 607358 7

Collid : C3PM14

Package : ZSFN

Version :

Bindtime : 2010-09-C2 14:39:35.830448

Access Path 7 Service Units
Sv  StmtnoA Y  SectnoA ¥ | Ole New Olda T Newa ¥ Choa ¥ Olda ¥ HNewda¥ DiffaY Lengtha ¥ | Stmtd ¥
G 182C c L] Ipi1) ts[1) I, AT MC, FF n 2 -309 43 DELETE FROM ZSPM_
G A0R4 | | ] ts(1) TS(1) 2743 4CRARA 4RR?H 78 DEILFTE FROM 25PM_
0 55881 ¢ m | tsi1) T3(1) 4753 44924 40171 72 DELETEFROM Z5PM
O Hg98c c | | Ipi1) 135(1) 1%, AT MC, FF 10 3188 3re 261  SELECT SUM | CALC_:
0 G141 G = | Ipi1) T3(1) I¥, AT MC, FF 141 44860 44719 43 DELETE FROM ZSPM_
O GE4S L A T nmix(Z}, sort{1} ts{2), hbj{1}, so-t(1), Ip(1) ¥, MTDi1}, AT, J5Q, JS2, PF 10 485 475 3187 DICLARELPE_SELEC
O 2403 c 1 - ts(1), rmix(1) ts]1), nmixi1) PE 75 2 13 371 SELECTCASEWHENT |
O 330E 0| mm JJ tsi1), rmix(1) ts]1), nmixi1) PE 75 2 T3 361  SFILECT CASEWHEN I
) 41BE L] | tsi1], rmix(1) 817, nmixi 1) PF 75 2 -3 366 SELECT CASEWHEN I
O 5102 [ 1 t511), rmix(1}) 1s1], nmixi1) PF 75 2 -3 JEB  SELECT CASE WHENT
0 237C ¢ Ipi1) [l a0 T -T3 45 DELETE FROM ZSPM_
O 638 ¢ | ts(1) tal1) 1 1 0 €6 SELECT CURRENT TIN
O 178C C 1 1 0 182 SELECTLAST_SMAFS
O 1R4F C 1 1 n 167 LIPNATF 2SPM_0ORDFI
O 1887 C 1 1 0 72  UPDATE Z5PM_ORDEI
(] 19594 C 2 2 ] 215 INSEETINTO £57M_M
O 2081 C 2 2 0 414 INSERTINTO Z52M_SI
l:l 2182 L | L] ts(1) tal1) 2743 198 -2545 €5 DZILETE FROM Z25PM_
l:l 21DE N | L] ts(1) ts]1) 2743 2 2741 €0 DELETE FROM ZSPM_
0 2208 0| . L] ts(1) ts]1) 2743 325 -241R 78  DEILFTE FROM 25PM_
) 227E C 2 2 0 375 INSERTINTO Z5°M Sl
O 249€ C 2 2 0 419 INSERTINTO Z52M_SI +
R R R R R R R R R R R R R R R R R R R R R R R R R R ———p

Access path rating & changes at a glance
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FSYSHARIEST® Functions

Statement Overview

Worklist Save Mail About

Weblnt - z5ystems zAPX

Logout

Job Time: 2010-08-02 14:40:10 607358 7

Collid : C3PM14
Package : ZSFN
Version :

Bindtime : 2010-09-C2 14:39:35.830448

[E Help - Access Types and Changes

Access path rating & changes at a glance

Access Types and Changes Service Units
Sv  StmtnoA ¥ | SectnoA¥ | Old New TS(n) Table Space Scan on a Table > 500 Pages T NewdY DIffAY Lengthh¥ | Stmta ¥
0 192¢ ¢ = i ts(n) Table Space scan on a Table < 500 Pages ] 2 -309 43 DELETE FROM 2SPM
NMIX(n) Non Matching Index Scan on an Index that is > 50% of the table size _ _.
0 A0R4 0| = | nmix(mn) Non Matching Index Scan on an Index that is < 50% of the table size 13 4CHAR 4RR?H 78 DELFTE FROM 25PM_
mix{n) Multiple Index Access = {
0 55881 ¢ m | = Workfile Scan (Accesstype=RW) 33 44924 40171 72 DELETEFROM Z5PM
ﬂ 28980 LHE | | | msj(n) Merge Scan Join (Method=2) ] 4188 3178 ZE1  SELECT SUM | CALC .
hbj(n) Hybrid Join (Method=4) , ]
0 G141 L | | | sort(n) Sort | 44860 447189 43 DELETEFROM ZSPM_
o GE4E 0 | EEm o I | lp(n) List Prefetch ] 485 475 3187 DICLARELPE_SELEC
O 2403 LU ||| L (n) = No. of occurrences F5 2 73 371 SELECT CASEWHEMNT |
O 3308 0| mm L[| A 2 T3 361  SFLECT CASEWHEN I
) 41BE L _ Access Type Changes ] 2 -3 366 SELECT CASEWHEN I
O 102 | HN [ ] SEQ Sequence Change ] 2 -3 JEB  SELECT CASEWHENTI
O 2ATC C | IX Diffenent Index used or Sequence Change 0 T T3 45 D=LETE FRXOM ZSPM
MTD pifferent Access Method used =
O B3E L | _ AT Access Type changed 1 1 ] €6 SCLECT CURRENT TIN
@) 1780 c Js0 (REE] A SEEEnED 1 1 0 162 SELECTLAST SMNAFS
MC Changed # of Matching Columns
O 1R4E [ IXO Index Only changed 1 1 ] 167 LI2DATF 25PM_DRNOFI
TSL TsLockmode changed
@] 1887 C or e 1 1 0 72 U°DATE ZSPM_ORDEI
I::I 18984 C JT Join Type changed 2 2 u 278 INSERTINTQ L5-M_M
O 2081 G 2 2 a 414  INSERTINTO Z52M_SI
l:l 2182 LN | _ t3i1] ta{1) 2743 198 -2545 €5 DEILETEFROM 25PM_
l:l 2188 LU | L tsi1) ts{1) 2743 2 -2741 S0 DELETEFROM 2SPM_
0 220F 0| m | tsi1] t5]1) 2743 325 -2418 78  D=IETEFIOM 2S5PM_
) 227E C 2 2 0 375 INSERTINTO Z5°M Sl
O 248E C 2 2 ] 4718 INSERTINTO L52M_SI +
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Systems

Stmt Overview

PRESIEAPTDENMOY Generate Jobs Worklist Save Mail  About

Exit

Weblnt - 2System: zBIND

Job Time: 2010-05-02 12:50:43 Job: ZBINDOO1 User: NEWMAN

Gollid : Z5Y80110

Package : ZDBXDBPD
Version: 0

Bindtime : 2010-04-04 20:42:21
Stmtno : 4686

DECLARE SYSTRIGGERS CURSOR WITH HOLD FOR
SELECT PG . LOCATION , PG . COLLID , PG . NAME , PG . VERSION
FROM ZCATPACKAGE PG , ZCATTRIGGERS FD , ZCATTABLESPACE TS
WHERE PG . COLLID = PD . SCHEMA
AND PG . HAME = PD . NAME
AND PG . TYPE = 'T’
AND

ZCATTRELESPACE TS2
TS2 . DBID = PD . DBID )
NOT

SELECT ZIXX . PACKAGE

ZXX . FLAG = 'E'
PG . BAME = ZXX . PACKAGE ) UNION
ELECT PG . LOCATION , PG . COLLID , PG . NAME , PG . VERSION
FROM ZCATPACKAGE PG , ZCATTRIGGERS PD , ICATINDEXES IX
WHERE PG . COLLID = FD . SCHEMA
AND PGS . HAME = PD . WAME
AND PG . TYPE = 'T’
AND PG . BINDTIME < (
SELECT MAX ( IX2 . STATSTIME )
FROM
WHERE

ikl

ZCATINDEXKES IX2
IXz . DBID = PD . DBID )
W WO

Comparison

o e ) Detail View with Access Path

Sraciaers dex and Access Type Highlighting

Access Path Old

Access Path New

Seq. M Access Table Index QOther Seq. M Access Table Index Other
11.0 3 Sort 110 3 Sort

21.0 0 |[Xsecan, MC=0 SYSIBM.SYSPLANDEP SYSIBM.DSNGGX01 DP 210 0 TSsean GH12.GH12T17 SP
220 1 |XscanMC=2 SYSIBM.SYSTABLESPACE SYSIBM.DSMNDSX01 220 1 |XscanMC=1 SY¥SIBM.SYSFLAN SYSIBM.DSNPPHO1

23.0 4 I|XscanMC=1 SYSIBM.SYSPLAN SYSIBM.DSNPPHO1 230 1  |Xscan, MC=0 SYSIBM.SYSPLANDEP SYSIBM.DSNGGX01 DP
240 2 |Xscan, MC=0 GH12.GH12T17 GH12.GH12X17T1 5P 240 1 IXscanMC=2 SYSIBM.SYSTABLESPACE SYSIBM.DSNDSX01

31.0 0  IXsca 0 GHI12.GH12T17 GH12.GH12X171 SF 310 0 TSscan GH12.GH12T17 SP
410 0 |Xscanm, MC=0 SYSIBM.SYSPLANDEP SYSIBM.DSNGGX01 DP 410 0 TSscan GH12.GH12T17 SP
420 1 IXscanMC=2 SYSIBM.SYSINDEXES SYSIBM.DSMOXX01 420 1 IXscanMC=1 SYSIBM.SYSPLAN SYSIBM.DSNPPHD 1

430 4 IXscanMGC=1 SYSIBM.SYSPFLAN SYSIBM.DSNPPHO1 430 1 | IXscan, MG SYSIBM.5YSFLANDEP SYSIBM.DSNGGXD1 DP
440 2 |Xscan, MC=0 GH12.GH12T17 GH12.GH12X171 SP 440 1 |XscanMC=2 SYSIBM.SYSINDEXES SYSIBM.DSNDXX01

51.0 0  IXsea GH12.GH12T17 GH12.GH12X171 SP 510 0 TSsean GH12.GH12T17 SP

©2010 SoftwareOnZ




Statistics Browser

Weblint - 2Systerns zBIND

PRESUEAPTDENMON Generate Jobs Worklist Save Mall  About  Exit
Job Time: 2010-05-02 12:50:43 Jab: ZBINDOO1 User: NEWMAN
Collid:  ZSYS0110
Package: ZDBXDEBPD
Version: 0
Bindtime : 2010-04-04 20:42:21 =
Stmino: 4685 Table: SYSIBM.SYSPLANDEP
| DBName TSName @ Creator Name Colcount Cardf Npages Pctpages Spacef Statstime
DECLARE SYSTRIGGERS CURSOR WITH HOLD I| DSNDBO6 SYSPLAN SYSIBM SYSPLANDEP 5 T 1 1] 3 2009-03-17 16:51:32
SELECT PG . LOCATION , PG . COLLID ,
FROM  ZCATPACKACE PG , ZCATTRIGGERS : . ‘ : ‘ .
WHERE PG . COLLID = PD . SCHEMA IXCreator [XName ' Unique Clustering Clustered #Cols 1.Key F.Key Nleaf NIv Clrat Statstime
AND PG . HAME = PD . WAME T T o
AND PG . TYPE = 'T' SYSIBM DSNGGX01 D N Y 3 5 1 1 2 1 2009-03-17 16:51:32
AND PG . BINDTIME < (
SELECT MAX ( TS52 . STATSTIME ) - - -
FROM  ZCATTRBLESPACE TSZ Colno Name Coltype Length Scale Nulls Colcardf Fldproc CCSID Statstime
WHERE TSZ . DBID = FPD « DBID )
AND  MOT 1 BNAME VARCHAR 128 0 MN 1 N 1208 2008-03-17 16:51:32
EXISTS |( i 2
ey 2 BCREATOR VARCHAR 128 0 N 5 N 1208  2009-03-17 16:51:32
FROM  ZDBXRESTO ZXX 3 BTYPE CHAR 1 0 N 5 N 1208 2009-03-17 16:51:32
WHERE EXK . FLAG = 'E'
AND PG . NAME = ZXX . PACKAGE ) U] 4 DNAME VARCHAR 24 0 N T N 1208 2009-03-17 16:51:32
e LAl et enuil | IBMREQD  CHAR 1 0 N 1 N 1208 2008-03-17 16:51:32
WHERE PG . COLLID = PD . SCHEMA R ——
AND PG . BAME = PP . HAME
AND PG . TYPE = 'T'
AND PG . BINDTIME < (
SELECT MAX ( IX2 . STATSTIME )
FROM  ZCATINDEXES IX2 2
33 » CBID = PD « DBID ) Index: SYSIBM .DSNGGX01
awmnr DBName TSName @ Creator MName Colcount Cardf MNpages Pctpages Spacef Statstime
Access Path Old DSNDBO6 SYSPLAN SYSIBM SYSPLANDEP 5 i 1 0 3 2009-03-17 16:51:32
f‘:“é ;‘ Somﬂ““ Lcn il OMer “IXCreator IXName  Unique Clustering Clustered #Cols 1.Key F.Key Nleaf Niv Clrat Statstime
240 | 0 | Xscan, MC=0 | SYSBMSYSPLANDEP | svsemDancaxoi | op | SYSIBM | DENGGX0M | D N Y 3 5 1 1 2 |1 2009-03-17 16:51:32
220 1 IXscanMC=2 SYSIBM.SYSTABLESPAGE SYSIBM.DSNDSX01 ,
230 4 IXscanMC=1 SYSIBM.SYSPLAN SYSIBM.DSNPPHO1 Seq Colno Name Coltype  Length Scale Nulls Colcardf Fldproc CCSID Statstime
24.0 | 2 | IX scan, M GH12.GH12T17 GH12.GH12X171 | 8P | 4 2 BCREATOR VARCHAR 128 0 N 5 N 1208  2009-03-17 16:51:32
S e GHI2GHIZXIM 18 Q| BNAME VARCHAR 128 0 N 1 N 1208 2009-03-17 16:51:32
41.0 0 IXscan, MC=0 SYSIBM.SYSPLANDEP SYSIBM.DSNGGX01 DP s
420 1 IXscanMC=2 SYSIBM.SYSINDEXES SYSIBM DSNDXXD1 3 3 BTYPE CHAR 1 0 N 5 N 1208 2009-03-17 16:51:32
430 4 IXscanMC=1 SYSIBM.SYSPLAN SYSIBM.DSNPPHD1
440 2 | IXscan, M GH12.GH12T17 GH12.GH12X1T1 sP 440 1 IXscanMC=2 SYSIBM.SYSINDEXES SYSIBM.DSNDXX01
51.0 0 GH12.GH12T17 GH12.GH12X1T1 SP 510 0 TSscan GH12.GH12T17 sP

ste

Ms
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Worklist

Weblnt — zSystems zBIND

Worklist
Show Worklist

Whenever you think a Package or SQL needs
further investigation, add it to the Worklist.

Sava to Worklist ®

In Charge Bernd

Status [ new %)

Severity | medium 3|

Remarks  Please review access path

——

Subnit ) Caneel |

©2010 SoftwareOnZ



Worklist

Weblnt - z5ystems zBIND
PRESUEAPTUENMDY Generate Jobs FWGIRISEY About  Exit

Worklist
Created By In Charge Insert 15 Stawus  Seventy Hemams
Neumann bernd@dev 2010-05-18 18:5847 new high Flease review access path
Neumann kari@intsrn.com 2010-05-14 08:50:37 new high Simt List
Neumann Neumann 2010-05-10 11:25:27 new high Workfile TS Scans

Neumnann kari@intern.com 2010-05-14 (8:50:12 new medium  Simt
Neumann Neumann 2010-05-16 16:01:12 new medium AP with secuence changes

Neumann Neumann 2010-05-17 170441  new medium  Langer AP

00C0C0CO
Q00000
C00CC00O

Worklist allows direct
access to the stored
results

Systems
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ane Weblnt - zSystems zBIND

Send Worklist As Link

PRESIISAPNOEMON Generats Jobs WWVSHRIS® About

Worklist
Created By In Charge Insert TS Status Severity Remarks
Neumann bernd@dev 2010-05-18 19:58:47 new high Please review access path o e o
Neumann  kari@nterncom 2010-05-14 08:50:37 new  high St List o0
Neumann  Neumann 2010-05-18 11:26:37 new  high Workfile TS Scans @90
Neumann  ker@interncom 2010-05-14 08:50:12 new  medum  Simt @O0
Neumann Neumanni 2010-05-18 16:01:12 new medium AP with saquenice changes ﬂ 0 0 0 O O Wle"St
Neumann  Neumann 2010-05-17 17:04:41 new  medium  Langer AP @O0 _ PR — P — PR
0 0 E AL L
Send Chat  Anh; Ad Schriften Farben Als Entwurf sichern Fotoiibersicht Vorlagen einblenden
. An: bernd@dev.shop
APX user Interface is coni
Blindkopia:

web-based, so all pages
may be stored as
bookmark in the worklist
and provided to person in
charge by email.

Siste ms
©2010 SoftwareOnZ

Betraff: Worklist

EI VGrI:l Ralf Neumann <r.neumann@z-dbs.com> I-G-l

Please review
Best Regards

Ralf Neumann

~|Systems
Database Sclutions Gmbh

Im Heidkamp 40

40485 Duesseldorf/Germany

Phone. +43 (0)208 30 20 223

Emnail r.neumann @z-dbs.com
Web: hitp:/www.z-dbs.com

Signatur:| Z - English =



Dynamic SQL

P ——

PEVYSTYEZN Funclions  Worklist

Ahaut

Weblnt - z5ystems zAPX

Fxit

Dynamic Statement Cache

SALID neumann
Sortby| Executions )
Limit 5o

Submit )

[IMew Snap ¥ Delee before

Mo of SOL in Cache: 526

Lowest TS displayed: 2010-06-29 17:16:63.955358 Stmtid: 3
Highes! TS displayed: 2010-07-02 12:29:18.168116 Stmtid: 640

Cachnd TSA W

Stmtida ¥ Stminok ¥ Progami ¥
52 0 SYSLH200
52 0 SYSLH200

618 0 SYSSH200
640 0 SYSSH200
i2 0 SYSEH200
125 0 Sr33H200
48 0 8YELH200
a N SYSSHZ0N
333 0 SyYSEH200
333 0 SyYSEH200
15 0 SYSLH200
22 0 SYSSH200
28 0 SYSSHZC00
2 0 SrSEH200
a2 0 SYSSH2C00
28R 0 SysSIH200
4 0 SYSSH200

4 0 SYSEH200
66 0 SYSLH200
61 0 SYSSH200
264 0 SYSEH200
214 0 3r33HZC0
71 1488 IQADBACP
g22 0 SYSsH200
274 1488  IQADBACP
618 0  SYSSH200

2010-06-29 18:06:45.00T038
2010-06-29 18:06:45.00T038
20100702 11:563:58.062444
20100702 12:28:18.169116
2010-06-30 11:08:16.145289
2010-06-30 11:09:16.145398
2D10-06-20 13:06:47 261520
2N100R-29 17-1K53 455368
20100701 15:18:52.673001
20100701 15:18:52.673001
2010-06-29 18:22:54 20TE16
2010-06-29 17:24:50 239418
201006-29 17:42:56.720671
2010-06-29 1T:43:11.279486
2010-06-20 17:43:11.270486
20100701 10°64:24 9RZT61
2010-06-29 17:15:58.075471
2010-06-29 1715:58.075471
2010-06-29 18:21:19.737185
2010-06-29 18:18:10.584466
20100701 03:57.32.769E98
2010-06-30 11:20:46.993257
2010 07 01 09:31:41.780ET8
2010-07-02 11:54:25 449777
20100701 09:31:43.607280
20100702 11:51:52.019€09

Dsc ®
Program:  SYSSH200 Cached TS: 2010-06-30 11:0516.145589
Straid: 128 Elapzed:  00:00:05 860004
Executions: 29 CPU: 00:00:03.693904 anth ¥
ages: 13E91
] o P.OBLOCKND as PQBLOCKNO , P.F
P.OBLOCKND as PQBLOCKNO , P.F
SELECT CREATOR , FAME , TBCREATOR , TBNAME T STMT_ID as STMTID , *ROGRAM
FROM  SYSIDM.SYSTABLES CT STMT_ID as STMTID , >ROGRAM
WHERE TBCREATOR = *° = =

T CREATOR. , NAME , TEBCREATOR
T GREATOR , NAME , TRCREATOR
P.OBLOCKMND as PQBLOCKNO , P2

AND TEHAME = °°
AND TYPE = 'A'"
FDR FETCH ONLY

T RTRIM(T DENAMF) AS NENAME

s Do Ll i Ul S L T COLNO . NAME , GOLTYPE LEN
140 select 0 IDXscan MC=2 0 SYSIBM.SYSTABLES SYSIBM.DSMNDTX03 | T COLNO , NAME , COLTYPE , LEN
P — ——r T ————awpwe— T [ STINGT GRANTEE, GRANTEET
19 9091 00:00:03981327 (00:00:02.344209 0D:00:00.208544 00:0000.123379 SELECT CIEATOR , NAME , TECREATOR
| 927 00:00:02 506856 OO0O0DZO071191 00:00:00.835618 OO:00DD.EB0387 SELECT RTRIM{K.MCREATOR) AS IXCHRE
1 16 00:00:02491814  00000004TTIZS  0D00:02491914  0Q00000LTTIIS SELECT SUBSTR(SCHEMA, 1,30)4A5 5C
1 16 00:00:02401014 00000577336 0D:00:02.401014 O0:000D0.ET7336 SELECT SUBSTR(SCHEMA, 1,30)AS 5C
1 0 000002 240088 MOCOMON 132990 ODO002 249486 O0NONN 132980 NDFILETE FROM NDSN_STATEMENT_CACH
1 317 00:00:02106008 00:00:00.734775  00:00:02.106008 00:0000.734775 SELECT RTRIM(K.XCREATOR)AS IXCRE
1 317 00:00:02106008 00:00:00.734775  00:00:02.106008 00:0000.734775 SELECT RTRIM(K XCREATOR) AS IXCRE
2 190 00:00:01821130 00:00:01.122231  0D:00:00.910565 00:0000.561115 SELECT DSTINCT CREATOR FROM SYSI
2 18 00:00:01.765680 00:00:01.481491 000000882945 000000740746 SELECT SUBSTRISCHEMA, 1,30)AS 5C
1 390 00:00:01319081 000001036928  0D:00:01.319081 00:0001.036928  select” from sysibm.sysiables FOR FETCH
1 18 000001204518 00:00.00.041943  OD:00.01.204516 000000041948 SELECT NAME , TIMESTAMP , 3UBSTR(P
1 13 00:00:01120127 00:00:00.017320  O0D:00:01.120427 00:0000.017320 SELECT USER_AUTH_LIST, GROUP_PR

1 1028  00:00:01.095617 000000955007  0D:00:01

1 16 00:00:01060218 (0:00:00.128645  0D:00:01

10 60 00:00:00994885 00:00:00.319063  0D:00:00 . DSC

Show Dynamic Statement Cache

Systems
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Systems

Browse the Catalog

FSVYSTEZ®  Functiors

Mail  About

Webint — 2z8ysterns zAPY

| Seath tahla

[ Bhow SYSXSR Tahles

Click on a fabla name ta s2e columrs and indaxes, o ck on [ o cuery a atle

SYSALTER SYSCOPY SYBEBCDC SYSGPAUT SYSJAUKA

'@ srsoeos

( jETSCEIF“’

1 EI SYSDUMMY1

| [psysresasm

| EISYSJARDATA

s F

| EI8YSUARCLASS_SOURCE | msvsrouT| | Search InTable SYSBM.SYSVIEWDEP [ SYSUSERAUTH
SYSOBAUT svserouP [Jic A m— e — - SYSRTSTS
(EisYSDATABASE ' |=svssTog | & BNAME VARGHAR(128) | Lke : [ SYSINDEXSPACESTATS
[CISYSDBAJTH S SYSVOLU : [ SYSTABLESPACESTATS
: & # BCREATOR  YARCHAR(128) | ke 3 S
e Woeoe (T - cx
| 1S YSSEQLIFNCFALTH | ‘ =ISYSKMI d v DNAME VARCHAR(128) | LKE 3 | @ evscHECKnER
SYSSEQJUENCESDER SYSHML SYSCHECKS
e 2 | ¥ OCREATCR  VARCHAR(126) [ LKE ¢ B evecriccne
&  IRMREGD CHAR(1) [1KF . | @ SVISTRINGS
& BSCHEMA VARCHAR(128) | :
sron(l1G e = -
= ~  bTYre CHAR(1) [ LKE 'y L -
[ SYSVIEWDEF =1SYSDERN ee— [ SYSCOLDIST
EISYEVIEWS FISYSPLAN | & DOWNER  YARGHAR(128) | Lke : [ EYSCOLDISTETATS
EISYEVLTRES TISYSPLAN £ SYSCOLSTATS
EISTSVTREE ISYSPLAN | | O OWNERIYPE  GHAR(T) [ LKE 5 [ SYSINDEXSTATS
" TISYSSIMI I EYSK=YIARGETSTATS
— — 1 8YSKEYTGTDIST
[ Select Distnct  Orger oy | v (T ascenairg  CJoescenaing 1 SYSKEYTGTDISTSTATS
1 SYSLOBSTATS
M. no. ol rows w feich: seg \El vtz
1 Limit Cel Length to: 3¢
& Upparcasa
(EISYSCOLDIST HIST N
CISYSCOLJNNS_HIST ((Search ) Cancel }
EISYSINJEXES _HIST \
[ SYSINIEXPART _HIST
[ SYEINJEXSTATE_HIET Z|EYSENVIRONMENT [ SYSINDEXES
[ SYSKEYTARGETS_HIST | SYSKEYGOLUSE [ SYSINDEXPART
STSKEYTGTOIST_HIST 1STSPARMS [l STSKETS —
] STSLUBSTATS_HIST S| SYSROUTINEAUTH [ SYSRELS = .
[ISYSTABLEPART_HIST FISYSROUTINES [ SYSSYNONYNS 4 DB2 Catalog
FISYSTABLES _HIST F1SYSSCHEMAAUTH F1SYSTABAUTH
| [ISYSTABSTATS_HIST =SYSTABCONST [ SYSTABLEPART DB2 Catalog Reference & Browser

=SYRTRIGRFRS

1 SYSTARI FS
1 5YSTABLESPACE
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Query the Catalog

A ————

Weblnt - 25ystams zAPX
PSYSTXS2" Functions Mail About  Exit

() Databases (*) Tables () Tableindexes () Views Dependent

() Table Spaces (O Views, MQTs () Table/Columns () Views Base

() Tables, Views, Aliases () Aliases ) Index/Calumns

) Indexes (O Synonyms () DB,TS/Tables

Creator SYSIEM [ Add* ¥ Uppercase

Name sysTa* |

(e

CreatorA ¥ Name s ¥ DEName A Y TSHameAY TAY NumXAY ColsdY Cardfa¥ Npagesd¥ Pcotpagesd ¥  Spacefd ¥ Statstmed ¥

B -~ SYSBM SYSTABAUTH DSNDBOG SYSDBASE T 4 30 2613 501 11 380 2010-06-09 17:10:38.404549
B8 »~ srsieM SYSTABLEPART DSNDBOE SYSDBASE T 4 44 u7 344 7 66 2010-06-09 17:10:38.404549
B S~ SYSBM SYSTABLES DSNDBOG SYSDBASE T 5 55 476 458 10 242  2010-06-09 17:10:38.404549
B8 »~ srsiBM SYSTABLESPACE DSNDBOE SYSDBASE T 1 48 343 343 7 65 2010-06-09 17:10:38.404549
B &~ SYSIBM SYSTABLEPART HIST DSNDBOG SYSHIST T 1 17 a 0 1] 0 2010-06-09 17:11:29.658832
B ' SYSIBM SYSTABLES HIST DSNDBOG SYSHIST T 1 13 Q 0 o 0 2010-06-09 17:11:29.658532
B IBM SYSTABSTATS HIST DSNOBO0G SYSHIST T 1 8 a 0 1] 0 2010-06-09 17:11:29.658832
B SYSIBM SYSTABCONST DSNDOBOG S¥YS08) T = i1 109 1 25 64 2010-06-00 17:44:08.701547
B 1BM SYSTABLESPACESTATS DSNDBOG SYSRTSTS T 1 35 127 B 25 128  2010-06-09 17:15:16.317805
B SYSIEM SYSTABSTATS DSNDBOG SYSSTATS T 1 13 4 1 25 64 2010-06-09 17:15:25.278195

ol
:J DB2 Objects
Search DB2 Objects
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Query Any Table

Weblnt - zSystems zAPK

PEYSTEE®  Functions  Mail  About  Fuit

) Datadases & 1avies [ORELT
() Table Spaces () Views, MCTs (] Tabl2| Search in Table SYSIEM SYSTAELESPACE
() Tables, Views, Alases ([ Aliases 0 Indeq"
() Indezas ) synomyms () DALT
¥ Field Type Operator Value
S svaem Gasa” Guprerdl| Tor e VARCHAR(34) [ LIKF 7]
Name SysTar .
# CREATOR VARCHAR(128) | LKEZ 3]
Search B
\ ¥ DENAME VARCHAR(24) | UKEZ }54
~ DED SMALLINTY (= i3)
Creatork ¥ MNamea ¥ - 2 — ¥ SpacefA¥ Statstmed¥
B & 1B SYETABAUTH ~  oBED SMALLINT{Z) = 4] 11 330 2010-06-)0 171036404549
0 - SYsEMm SYSTABLEPART # PsD SMALLINT(Z) - B T 36 2010-06-09 17710 38 404549
B  SYSBM SYSTABLES o —— 10 242 2010-06-09 17:10 38 404549
B 2 SYSBM SYSTABLESPACE ¥ BPOOL CHARB) [ ks <) 7 56  2010-06-)9 17:1038 404549
2 - SysieMm SYSTABLERART HIST & PARTITIONS SMALLINT(Z) = =] ] 0 2010-06-28 1711120 668632
B ~ Sy3EM SYSTABLES HIST e — o 0 2010-08-09 17.1129 656932
4, [ - a
B 7 SYSBM SYSTABSTATS HIST & LOGHKRULE CHAR{1) (uks 4] 0 0 2010-06-)8 171120 656932
B~ SYSIBM SYSTABCONST ™ PesizE SMAL LINT(Z) [= 4] 25 54  2010-06-09 17:14.08 701547
= N, SYSTARI FSPACESTATS | | | _ T . - T 128 010060 171516 317005
5 SYSIEM SYSTADSTATS o eI (LT [N U 25 34 2010-06-08 171525270185
#  STATJS CHAR(1) fueE—13)
~  MPLICIT CHARI1) [ uKe ]
& MTABLES SMALLINT{Z) [= 1
M NACTIVE INTEGER(4) (= Fad
¥ DSETPASS VARCHAR(2d) | UK i)
¥ GLUSERULE CHAH(1) [ mE B
& sPacc INTCGERY4) (- 1)
M EMRION CHARI1) foee 1)
~  ROOTMAME YARCHAZ(S4) | uke 2]
ROOTCREATOR VARCHAR(24) | uke 1)
sEGaize SMALLINT(Z) [= 4
~  CREATEDEY VARCHAR(128) | UKE 4]
#  STATSTIME TMESTMP(I0)  [oke ) [ ||
{ al ¥

]

Systems
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Execute SQL

P—

Webint - zSystems zAPX

PSYSTROZN Funclions About  Exil

Open Date auswahlen | Kene Datel ausgewahlt

SELECT MAME
, SUBSTR{CREATOR, 1 , i0) AS CREATOR
, DEMAME
, BEOOL
PROM SYSIEM .SYSTAILESPACE
WiERE DEMAME LIKE °D3NDB&'
OADER BY HAME AEC

M. nc. of ‘wws W kel 500 Execute SQL ) Export as C5V ) (Save 5at )

NAME CREATOR DENANME EBPOOL
OSN32KO0 IBMUSER  DSNDBO7 BPaZK
CENLK0D IBMUSER  DSNDBOT BPO
CSNSUMTS NEWHERC DSNDB0O4 BPD
FXNTS NEWHERCZ DSNDBO4 BPBKO
LOBTS1 NEWHERC DSNDBO4 BP32K
LOBTS2 NEWHERCZ DSNDBO4 BP32K
SYSALTER  SYSIEM DSNDBOE BP3ZK
SrSCONTX  SYSIEM DENDBOE BPIGHD
SYSCOorYT SYSIEM DENDDOS OFD
SYSDBASE  SYSIEM DSNDBOS BPEKD
SYSDRALT  SYSIBM NSNDBOE  RPO
SYSDDF SYSIEM DSNDBOS BPO
SYSEBCDC SYSIEM DSNDBOE BPD
SYSGPAUT  SYSIEM DSNDBOS BPO
SYSGROJP SYSIEM DSNDBOS BPO
SYSCGRTNS  SYSIEM DSNDBOS BPBKD
SYSHIST SYSIEM DSNDBOG  BPEKD
SYSJAUXA  SYSIEM DENDBOE  BFU
SYSJAUXB  5TSIEM DSNDBOS BFOD
EYEJAVA EYSIEM DENDBOS BPO
SYsoe.d SYSIEM DSNDBOS BP1GKD
SYSFHAGE  SYSIEM DENDBNGE  BPD
SYSFLAN SYSIEM DSNDBOE BPD
SYSFLUXA  SYSIEM DSNDBOS BPEKD
SYSROLES SYSIEM DSNDBOG BP1GKD :
SYSRTSTS  SYSIEM DSNDBOS BPO y

Systems
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Packages & History

Compare Packages from DB2 Catalog | ZAPX History
Colid:  ZSPM1d DB2 Packages
Packaga: ZSPM Search DB2 Packages and History
Ol New Source Gollid Package Wersion Gontoken Twner PG Timestamp Bincitime
O @  Cawlog ZSPMI4 ZSPM 18CO04EE10AG3880 25PM  2010-07-1520:15:56. 165346  2010-08-79 18:26:22,
@ C |‘||HJI'||' ISFHH- M Ilncm.aellunam zsm 'y‘Hl‘l AT A W1 ES 1EET4E AMAN NG O NSTA TR -
O O Hsory ZSPM14 ZSPM 18Co046E10A63880 2sPm | Package Old (History) Fackage New (Catalog)
Colid :  ZSPM14 Colid:  ZSPM14
Campare Package : ZSPM Package : ZSPM
Bindsme : 2010-08-03 DB:34:23 529807 Bindtime : 2010-08-19 18:26:22 875543
Stmtno  Secto Stmt Stmtno  Secho  Stmit
O 635 1 SELECT CURRENT TIMESTAMP INTO : H FROM SYSIBM . 5Y 0O B35 1 SELECT CURRENT
Q 1780 SELECT LAST_SNAPSHOT , CASE WHEN DAYS (:H )- DA Q 1780 2 SELECTLAST_SNA
g 1845 3  UPDATE 25PM_ORDER_STATUS SET FIRST_SMAPSHOT = CASE O 1B45 3 UPDATE Z5PM_ORI
O 1887 4 UPDATE Z5PM_ORDER_STATUS SET LAST SMAPSHOT_HIST = O 1887 4 UPDATE Z5PM_ORI
G 1820 5 DELETE FROM Z3PM_MESSAGE WHERE ORDER = : H ® 1820 5 DELETE FROM Z5F
O 1984 6 INSERT INTD ZSPM_MESSAGE [ "ORDER", "ORDER_TIME" 0O 1984 6 INSERTINTO ZSPM
i b Tul k] e IKNSEET IRTO TR0 SAME STODACE SOOI ID i OanED TIRIE™ Y e il k] T ILSEEET kT PO
Compare Statements
Statement Old [History) Staternent New (Catalog)
Collld:  Z5PM14 Collidi:  Z5PM14
Paciage: ZEPM Package : Z5PM
Bindume : 2010-08-03 063423 589607 Bimdume : 2010-08-1% 16:26-22 675543
Sirmino ;1920 Sroine ;. 1920
DELETE [FROM ISPH_MESSAGE WHERE DELETE FROM ISPM_MESSAGE WHERE
ORDER = : H ORDER = : H
Access Path Access Path
| Seq. Obtype M Access Table Corr | Indiex Other | | Seq. obtype M Access  Table Corr  Index  Other |
[ 110 dele)e 0 [XscanMGs=1 . ZSPM14.25PMTO20 ZSPM14ZSPMXDZ0 LP | [ 110 delele 0 TSscan o ZSPM14.ZSPMTOZ0 s |

S S‘téms
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To Summarize

* Understand your BIND | REBIND parameters
— And their impact on optimization & performance

e Move from the 3 R’sto the 5 R’s
— RTS, REORG, RUNSTATS, REBIND, Recheck

* Control access path changes
— Analysis and checking is important
— Avoid binding when access paths will degrade

 Adopt automated solutions

* Questions?
— Craig S. Mullins: Craig.Mullins@softwareonz.com
— Ralf Neumann: r.neumann@z-dbs.com
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For More Information

* To learn more about [ apx or to start a trial

In the USA & Canada In Europe and ROW

software o & L Systems

...a better way on z

http://www.z-dbs.com
info@z-dbs.com

http://www.softwareonz.com
info@softwareonz.com

Don’t forget to register for the remaining three Tuesday webinars in this series!
http://www.softwareonz.com/index_files/Page560.htm
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