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Past and future directions

= Changing cost drivers:
Hardware > Software -> Staff
However a steady increase of overall operation costs

even though less $ per MSU, there are dramatically
more MSU in use.

1995 - TCO Allocation 2004 - TCO Allocation

‘14%
1!-- 65% ’
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Past and future directions

= Changing performance and differentiation of market
players

= 1994 fastest hardware counts

= 2004 best software (home grown/bought) counts

= 2014 z/Enterprize EC12, BIG data, Business Analytics &
High Performance. Fastest Hardware, more and
data, best evaluations required

e |
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The from a costs perspective?

Ways of facing this dilemma:

= Moving applications from z/0S to AlX
= Shifting workload to ZIIPs and ZAAPS
= Implementing NETEZZA (Accelerators)

= SQL Workload Tuning
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Goal: Reducing the 4 hours rolling average

= Quality Assurance metrics to stabilize resource
consumption and performance

= Avoiding or minimizing peaks, performance
bottlenecks and growing staff

= |[ncrease automation and controlling changes
= system maintenance and system changes
= access path management of applications
= monitoring recovery prerequisites and SLAS
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SQL workload : capture and analyze

= The different flavors:
= (Production) monitoring
- monitors (OMPE;Strobe,FreezeFrame..)
but often not economically possible for 24/7
even in its most efficient monitoring class
- SQL Collectors
but complex and time consuming

= DB2 10 resource-friendly IFCID technology getting
dynamic & static SQL
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"SQL WorkloadExpert for DB2 z/0S

The architecture:

SOURCES Processing Repository Interface

§ ——— r— —— T — — =

Real Time Statistics = R
RTS .'-_.,. [ o ' —_ =

Eclipse native
Rational
DataStudio

C___________________________________________________________________________________________
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WLX reduces capturing costs by efficient IFCIDs

The enhanced IFCIDs delivers all the important info
to enable smart analysis of SQL workload

The required IFCIDs are cheap and can be processed
very fast via a STC (24x7 to catch all thrown IFCIDS)

These IFCIDs can be snapped periodically, allowing big
time frames (month, quarter, year)

Redundant data can be summarized and aggregated
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WLX provides what matters for any needs
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WLX correlates elapsed time and access paths

= |t catches all SQL enterprise wide

= All static (EDMPOOL=SSC) + dynamic (DSC) data is
processed, including SQL thrown out of the caches

= All statements are explained for access path
determination and to match objects related to the
SQL

= A ,before/after” comparison allows to identify and
review access paths

= |t does trending of KPIs for resource/costs
considerations
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Typical approaches

= Who does what, how, how often, and when ?
= Examples : CPU/timeframe -user ,-group
-per table(s),-group
-per statement
Getpages/timeframe -User ,-group
-per table(s),-group
= Presentation layer
= INDIGO
= Data Studio 3.2
= Rational 8.2

= All KPIs are available on drill down levels (database,
table, application etc.)
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"SQL WorkloadExpert for DB2 z/0S

= SQL Workload analysis - filter options

Label

WLX Key

Primary Authonization D
WLX DB2 551D

Mumber of Staternents
STMTID

CPU Time

Average CPU Time
STMT Origin

Highest CPU Time
STMT Timestamp
STMT Type

Elapsed Time

Average Elapred Time
Murmnber of Lers
Number of Copies
Highest Elapsed Time
Status of the Staternent

Projection r Selection | Senting

Description =
The WorkloadExpert key for this

The Primary Authonzation 1D us 5 |

The WorklcadExpert Group or 54
The total number of S0L ttaterr
The DB2 internal Statement 1D
The total CPU time in millisecor
The average CPU time in millise
D fior Dymamic 50U or 5 for Stats
The highest CPU time in rmillizes
The timestamp that this staterms
M for Master, 5 for Slave, and X
The elapsed time in millsecond
The average elapsed time i mid
The total nurmber of Users of thi
The total number of copies of 4
The highest elapsed time in mill
Zero i Nommal, 16 iz mvalidated .

L]

Lakel Operator Value Description

[ WixKey = newest The WorkloadExpert key for this war... |
Average CPU Ti.., ] 0.001 The average CPU time in millisecon..
Bverage CPFU Ti., « ooz The aversge CPU time in millisecon..

Pramary Authoriz.. [N TESTLTESTZT.. The Primary Authorization ID used t...

(%] [&]

ok J[ cma |
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"SQL WorkloadExpert for DB2 z/0S

= SQL Workload analysis - filter options

Edit query

Description  prim_Author

Ejﬁﬁm Selection | Sorting |

| Label
| WLX Key
Primary Authorization ID
| WLX DB2 SSID
MNumber of Statements
STMTID
CPU Time
Average CPU Time
STMT Origin
Highest CPU Time
STMT Timestamp
STMT Type
Elapsed Time
| Average Elapsed Time
MNumber of Users
Number of Copies
Highest Elapsed Time

Description

The WorkloadExpert key for this,
The Primary Authorization 1D us® |

The WorkloadExpert Group or 5
The total number of SQL staterr
The DB2 internal Statement ID
The total CPU time in millisecor
The average CPU time in millise
D for Dynamic SQL or 5 for Stati
The highest CPU time in millises
The timestamp that this statem:
M for Master, 5 for Slave, and X
The elapsed time in millisecond
The average elapsed time in mil
The total number of Users of thi
The total number of copies of ti
The highest elapsed time in mill

-

|

=
|E|‘A
.

Label Operator Value

WLX Key = newest

Average CPUTi... > 0.001

Average CPUTh... < 002

Primary Authoriz.. N TEST1, TESTZT...
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"SQL WorkloadExpert for DB2 z/0S

= SQL Workload analysis - sort options

Descnption Poam_Authar

| Projection Jhla:bun Sarting

| Label Description —; Lak-el Sarting Descniption
| Numhu 'nff;m . Tﬁetwbmmbu nl 'SQI.;tmrntn'r_i : Primary Authonza.. ascending The Primary Authornzation 1D used ¢
CPU Time = The total CPU time in millseconds
| Average CPUT.. The sverage CPU time in millisecon..
Highest CPU Ti.  The highest CPU bime in millizecon... E
EBlapsed Time .. The elapsed time in maliseconds I
Average Elapse.. The average elapsed time in millisec... | B2 |
Highest Blapse...  The highest elapsed time in millisec... = |
| Executions .. The total number of Executions | - ;
GETPAGES .. The total number of GETPAGES =
Average GETP..  The average number of GETPAGES ; "
Highest GETPA... The highest number of GETPAGES | s |

| Synchrenous B..  The total number of Symchrenous B.

| Synehronous B..  The total number of Synchronous B.

| Rows examine...  The total number of rows examined
Rows processe..  The total number of rows processed...

Indexscans . The total number of Index scans
W and Tables.. The total number of workfile and ta.
Sorts performe...  The total number of sorts performed -
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"SQL WorkloadExpert for DB2 z/0S

= SQL Workload analysis - sort options

3 Edit query

Description  prim_Author

' Projection | Selection | Sorting |

Label Description - | Label Sorting

| Number of Stat... The total number of SQL statements |
CPU Time . The total CPU time in milliseconds ‘
Average CPUT... The average CPU time in millisecon... |
Highest CPU Ti... The highest CPU time in millisecon... =
Elapsed Time .. The elapsed time in milliseconds |

Primary Authonza.. ascendin

Average Elapse... The average elapsed time in millisec... ‘ B

Highest Elapse... The highest elapsed time in millisec...
Executions .. Thetotal number of Executions -
GETPAGES .. The total number of GETPAGES

Average GETP... The average number of GETPAGES

Highest GETPA... The highest number of GETPAGES
Synchronous B... The total number of Synchronous B...
Synchronous B... The total number of Synchronous B...

L

Rows examine... The total number of rows examined
Rows processe... The total number of rows processed...
Indexscans .. The total number of Index scans

WF and Tables... The total number of workfile and ta...
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“"SQL WorkloadExpert for DB2 z/0S

= SQL Workload analysis - results
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“"SQL WorkloadExpert for DB2 z/0S

Lo Q- sy~ 0 v 3l v Hiv e
WWLXTestl i3 o
€ [Tesu B~ /@ |DB2 for /05, ¢ |
Primary Authorization ID  Number of Statements CPU Time Average CPU Time Highest CPU Time E
XCABDD4 . 0.008 0.001142 0.008
XCB3026 10 0 0 0
XCTO100 1 1.405 0.000056 1.405
XCT0764 9 46.163 0.000059 31475
XCTO775 1 0 0 0
XCTC197 1,440 49.283 0.000124 4 885
XCTC213 972 58.387 0.000181 11.735
XCTC226 1,465 251.537 0.000124 42.576
XCTC228 125 3873 0.000067 0.594
XCTC233 57 046 0.000082 0157
XCTC236 3 0.155 0.000083 0.075
XCTC237 18 0.016 0.000888 0.004
XCTC240 1 0 0 0
XCTC346 10 019 0.0001 0.037
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“"SQL WorkloadExpert for DB2 z/0S

SQL Workload analysis — data

All data is categorized in four general groups
= Counters

= Timings

= |dentification

= Environmental

© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 18



“"SQL WorkloadExpert for DB2 z/0S

SQL Workload analysis - Counters:

. NUMBER OF EXECUTIONS OF THE STATEMENT. FOR A CURSOR STATEMENT, THIS IS THE NUMBER OF OPENS.
. NUMBER OF SYNCHRONOUS BUFFER READS PERFORMED FOR STATEMENT.

. NUMBER OF GETPAGE OPERATIONS PERFORMED FOR STATEMENT.

. NUMBER OF ROWS EXAMINED FOR STATEMENT.

. NUMBER OF ROWS PROCESSED FOR STATEMENT - FOR EXAMPLE, THE NUMBER OF ROWS RETURNED FOR A SELECT, OR THE
NUMBER OF ROWS AFFECTED BY AN INSERT, UPDATE, OR DELETE.

. NUMBER OF SORTS PERFORMED FOR STATEMENT.

. NUMBER OF INDEX SCANS PERFORMED FOR STATEMENT.

. NUMBER OF TABLESPACE SCANS PERFORMED FOR STATEMENT.

. NUMBER OF PARALLEL GROUPS CREATED FOR STATEMENT.

. NUMBER OF SYNCHRONOUS BUFFER WRITE OPERATIONS PERFORMED FOR STATEMENT.

. NUMBER OF TIMES THAT A RID LIST WAS NOT USED BECAUSE THE NUMBER OF RIDS EXCEEDED ONE OR MORE INTERNAL DB2
LIMITS, AND THE NUMBER OF RID BLOCKS EXCEEDED THE VALUE OF SUBSYSTEM PARAMETER MAXTEMPS_RID.

. NUMBER OF TIMES THAT A RID LIST WAS NOT USED BECAUSE NOT ENOUGH STORAGE WAS AVAILABLE TO HOLD THE RID LIST,
OR WORK FILE STORAGE OR RESOURCES WERE NOT AVAILABLE.

. NUMBER OF TIMES THAT A RID LIST OVERFLOWED TO A WORK FILE BECAUSE NO RID POOL STORAGE WAS AVAILABLE TO HOLD
THE LIST OF RIDS.

. NUMBER OF TIMES A THAT RID LIST OVERFLOWED TO A WORK FILE BECAUSE THE NUMBER OF RIDS EXCEEDED ONE OR MORE
INTERNAL LIMITS.

. NUMBER OF TIMES THAT APPENDING TO A RID LIST FOR A HYBRID JOIN WAS INTERRUPTED BECAUSE NO RID POOL STORAGE
WAS AVAILABLE TO HOLD THE LIST OF RIDS.

. NUMBER OF TIMES THAT APPENDING TO A RID LIST FOR A HYBRID JOIN WAS INTERRUPTED BECAUSE THE NUMBER OF RIDS
EXCEEDED ONE OR MORE INTERNAL LIMITS.

. NUMBER OF TIMES THAT RID LIST RETRIEVAL FOR MULTIPLE INDEX ACCESS WAS NOT DONE BECAUSE DB2 COULD DETERMINE
THE OUTCOME OF INDEX ANDING OR ORING.

e |
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“"SQL WorkloadExpert for DB2 z/0S

SQL Workload analysis — Timings:

=  ACCUMULATED CPU TIME. THIS VALUE INCLUDES CPU TIME THAT IS CONSUMED ON AN IBM SPECIALTY ENGINE.
=  ACCUMULATED ELAPSED TIME USED FOR STATEMENT.

=  ACCUMULATED WAIT TIME FOR LATCH REQUESTS.

=  ACCUMULATED WAIT TIME FOR PAGE LATCHES.

=  ACCUMULATED WAIT TIME FOR DRAIN LOCKS.

=  ACCUMULATED WAIT TIME FOR DRAINS DURING WAITS FOR CLAIMS TO BE RELEASED.
=  ACCUMULATED WAIT TIME FOR LOG WRITERS.

=  ACCUMULATED WAIT TIME FOR SYNCHRONOUS 1/0.

=  ACCUMULATED WAIT TIME FOR LOCK REQUESTS.

=  ACCUMULATED WAIT TIME FOR A SYNCHRONOUS EXECUTION UNIT SWITCH.

=  ACCUMULATED WAIT TIME FOR GLOBAL LOCKS.

=  ACCUMULATED WAIT TIME FOR READ ACTIVITY THAT IS DONE BY ANOTHER THREAD.
=  ACCUMULATED WAIT TIME FOR WRITE ACTIVITY THAT IS DONE BY ANOTHER THREAD.

e |
© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 20



“"SQL WorkloadExpert for DB2 z/0S

SQL Workload analysis - Identification:

. DATA SHARING MEMBER THAT CACHED THE SQL STATEMENT.

. PROGRAM NAME. PROGRAM NAME IS THE NAME OF THE PACKAGE OR DBRM THAT PERFORMED THE PREPARE/SQL.
. PRECOMPILER LINE NUMBER FOR THE PREPARE STATEMENT OR SQL STATEMENT.

=  TRANSACTION NAME. THIS VALUE IS PROVIDED DURING RRS SIGNON OR RE-SIGNON.

. END USER ID. THIS VALUE IS PROVIDED DURING RRS SIGNON OR RE-SIGNON.

=  WORKSTATION NAME. THIS VALUE IS PROVIDED DURING RRS SIGNON OR RE-SIGNON.

. USER ID. USER ID IS THE PRIMARY AUTH. ID OF THE USER WHO DID THE INITIAL PREPARE.

. USER GROUP. USER GROUP IS THE CURRENT SQLID OF THE USER WHO DID THE INITIAL PREPARE.

. USER-PROVIDED IDENTIFICATION STRING.

End User Id and Workstation Name are optional

e
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“"SQL WorkloadExpert for DB2 z/0S

SQL Workload analysis — Environmental:

. REFERENCED TABLE NAME. FOR STATEMENTS THAT REFERENCE MORE THAN ONE TABLE, ONLY THE NAME OF THE FIRST
TABLE THAT IS REFERENCED IS REPORTED.

=  CURRENT SCHEMA.

=  QUALIFIER THAT IS USED FOR UNQUALIFIED TABLE NAMES.

. BIND OPTIONS: ISOLATION, CURRENTDATA, AND DYNAMICRULES.

=  SPECIAL REGISTER VALUES: CURRENT DEGREE, CURRENT RULES, AND CURRENT PRECISION.
=  WHETHER THE STATEMENT CURSOR IS A HELD CURSOR.

=  TIMESTAMP WHEN STATISTICS COLLECTION BEGAN. DATA COLLECTION BEGINS WHEN A TRACE FOR IFCID 318 IS STARTED.
. DATE AND TIME WHEN THE STATEMENT WAS INSERTED INTO THE CACHE IN STORE CLOCK FORMAT.

. DATE AND TIME WHEN THE STATEMENT WAS UPDATED, IN STORE CLOCK FORMAT.

. DATE AND TIME WHEN THE STATEMENT WAS UPDATED, IN INTERNAL FORMAT.
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“"SQL WorkloadExpert for DB2 z/0S

SQL Workload analysis - Comparison & Trending:
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“"SQL WorkloadExpert for DB2 z/0S

SQL Workload analysis - Commparison & Trending:

SOL Worldoad Vergleich ﬁ
i Yergischslriterien |

Jetraum

] September 2012 3
Mo Di Do Fr S 5o
n 1 F
m 3 4 5 & 7T B 9
" 10 11 12 13 14 15 16
w iT I8 19 0 M 11 B
WM %|27m B 0

Verfighare Referenzen

4 August 2012 13 4 Auguit 2012 » 4 August 2012 ¥ 4 hali 2012 ¥ 'l juli 2012 »
Mg Di MU De Fr Sa 5o Mo Di MiDo Fr Sa So Mo Di Wi Do Fr Sa 5o Moc Di Mi Do Fr Sa So Mo Dv MU Do Fr Sa 5o
12 3 4 5 |n 1 2 3 4 S| =303 1 2 34 5 = 1 = 1
¢ 7 8 9101112 = & 7 B SO 12| & 7 B RIOIILT O 2 3 45 67T B ¥ 23 4 5 6 7 8
WOR3 14 15 16 17 18 19 |w 313 14°15 16 17 18 19 | ™ 13 14 15 16 17 18 19 = 9 10 11 12 13 14 15 = 9 10 11 12 13 14 15
EN N DM E NN UNBE| NN HIS1TIA190 NN #1617 1819200 R0
W1 H BN Ll 2 nrTaEAH»WN naymmwn ER MBS N BN NSRS

W 3 4 5 & 7T B 9 Inm I 3 3 03N
oK | Abtrechen |

© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 24



"SQL WorkloadExpert for DB2 z/0S

SQL Workload analysis - Comparison & Trending:
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"SQL WorkloadExpert for DB2 z/0S

SQL Workload analysis - Comparison & Trending:
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"SQL WorkloadExpert for DB2 z/0S

SQL Workload analysis - Commparison & Trending:
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"SQL WorkloadExpert for DB2 z/0S

SQL Workload analysis - Comparison & Trending:
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“"SQL WorkloadExpert for DB2 z/0S

SQL Workload analysis — Objects Access & Usage:
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“"SQL WorkloadExpert for DB2 z/0S

SQL Workload analysis — Objects Access & Usage:
fﬁﬁﬁ:analys: ] ) - - _ _—— et

Zeitfenster ohne Abfragen ermittein fir folgende Objekte:
TABLE_CREATOR TABLE_MAME DATABASE_NAME TABLESPACE MAME CVERALL_USED  MAX_QUIET_TIME
E 1080610 IQAPROFILES 1QADBD] IQATS0S 24% 2h 26min 13sec
O 19a0610 IQADEFALLTS 1QADBD] IQATSD] 2% 2h 26min 13sec
O 10a0610 IQASETTINGS IQADEO] IQATSO2 B% 2h 26min 13zec
0O 1ga0610 IQASCHEMAS 1QADB0] IQATS03 19% 2h 26min 13sec
D 1Qans1o IQALSERNAMES 1QADBO] IQAaTS0S 12% <h 26min 13s8c
B 19a0610 IQARUNICS 1QADBD] IQATED 1% 2h 26min 13sec
E Q40610 IQAREFERENCES 1QAD80] IQATEOE 0% 2h 26min 13zac
O |QADE10 IQACCSTS 1IGADED] IQATSOT 4% 2h 16min 13sec
O |QaDEL0 IGAGROUPS 1QADEO] IQATSOS 9% 2h 26min 1338c
O |QaDel0 IGQAPROFILEAUTH IQADBS ] IQATE10 22% 2h 26min 1338c
0O 19a0610 IQAUSERALITH 1QADRS ] IGATS]] 16% 2h 2&min 13sec
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“"SQL WorkloadExpert for DB2 z/0S

SQL Workload analysis — Objects Access & Usage:

= WA g
= W@ gl

o] Zatage 1
RRLLEY_AUTHORIZATION I HBMBER OF STATIMINTL OPU, TS ATRATE_ TR TR HI T, P TR FLAFED TR LSTRAGE FLAPED_ TR HIEHITT FLA
RERGEE v aarp ALy ] amas naxse

SESLTLTE 1mL e - L T G e i

BOCRTIL
COSTS_CHANGES QUERY.TYPE STATBMENT
0 +Tam SELECT | ASET_ID, A SET_VALUE , COALESCE | B ) EROM [QIAGE 0 IQAPROFILES A LEFT OUTER JOIN A0610 IQAPRORLES BON ATET_JD » B.SET_IDAND B PROFILE_NAME =
EELH SELECT FRO FROFIL WITH LR FOR FETCH DN
SE MAFIEIN [T

SELECT | \SSER_ALITH_LIST , G OFILE FROM J0A06 10 POSUSERAUTH A, 340
SELECT CAST GETVARIABLE (" W'LAS CHAR [ B | ) FROR SYSIBA SYEDUIMAIYY

_DESC FROM 1GA06 10 IQAFRDFILEALITH WHERE FROFILE NAME =
M OWHERE A USER_GROUF « N USER_GROUF AND USES

Dbyjektamwahl IQAREFERENCES, IQAALNIDS, IQAPROFILES

Ieitfernter < 0 | Tage L Sturde o Miruten

¢ ¢ 0 Sentember 201

Chekte verfuchar® von:  _Sametag, 20, September 12 [7:59:45 b=i  Sameiag, 39. September 20T N0: 26001
* prognostnerte Verfugharkeit basiert auf dem bherigen Jugriffoverhalten

—
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"SQL WorkloadExpert for DB2 z/0S

SQL Workload analysis — Objects Access & Usage:

R R R T e

NIDS, IQAPROFILES

l;}'!l:'.'l ||'_'|.'.|0l:l lu,j'!l:l lmt\:- |ﬂ‘5':rj l%l:l:- lﬂ;tﬂ lna{!: |ﬂ"5“:‘-" llG':l:- llll!q: |1||?':E lisﬁ: l -'l':" 115&. |16 lll;-l:l:
A | . — A - ' e

,j\,r'_,..--. ' 201

|(” lﬂﬁm o™ llﬂm |11 1129} |13% 1149 15% 16% 17% 18w J-lgfg l.?ﬂm 121':"-' |_}2:¢ |23':':

e —————————————————————————————————— _

as RQARIITRINGES RARIRINGES —
KAPROFILLS

September 2012 17:59:48 bis: Samstag, 29. September 2012 20:26:01

= prognostizierte Verfigbarkeit basiert auf dem bisherigen Zugriffsverhalten
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WLX - Areas of use

= Enhance (classical) SQL performance tuning with
lowest overhead
= Costs estimation and accounting even on the
statement level
= delivered with UDF for accounting integration

= |dentifying the availability of objects for DB2 system
and DB2 application maintenance

= Which timeframe allows taking objects offline
without compromising users access

= |dentifying access patterns

= When do we have certain activities from whom on
which objects (audit purposes)

© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc.
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Summary

= This exciting new technology offers answers to the
questions like:

= Which queries represent my core business?
Where are bottlenecks?
What needs to be improved?
How do | control proactively changesin:
= Applications
= DB2 versions ( 8->10, 9->10, 10->11)
= DB2 system maintenance (PTFs /APARS)
= pefore REBINDS and PREPARES
= DB2 SLAS fOr recovery purposes
Where and how could trends be discovered?
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"SQL WorkloadExpert on Trial

= Taste the ,use case” ... you can‘t resist
= Appetite comes with eating. It's moreish.

© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 35



Appendix

Problems list and sample customer timings:

Open APAR PM67255 - Difference between IFCID 401 and IFCID
58

UK70891 - Reset statistics when STOP/START MONITOR TRACE

UK72630 - Incorrect when executing same statement from
different threads

UK73903 - Storage leak in code Ieading to abend
UK78414 - Storage overlay in code leading to abend
UK81878 - Storage leak

Timings:
Externalizing every 5 mins for 24 hours cost 300 secs cpu
(No EXPLAIN of course in this scenario!)

© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc.
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"SQL WorkloadExpert on Trial

Use Case 1 : Application Workload Analysis - determine the
resource consumption of users, applications, ...

0 s -
FRALE - o D i W TR TR = P TR
rrrrr AT GO0y LT
| METIN (1 - T
||||| 1 BT [ s
b LR oIiH aargd
||||| TR, BORT 13AITINA
A bt
-
tileen | olidae | Situtiung

[ Ee iR

.......
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“SQL WorkloadExpert on Trial

Use Case 2 : Trending of Applications, CPU, 1/0, execution

COSTS_CHANGES QUERY_TYPE STATEMUENT

LU SELECT ASET_IDv, ASET_VALUE, OOALESCE | B.SET_VALUE, "OT FOUND" ) FROM QA ] D IGEFROFILES A LEFT OUTER JOIN I0ADE10 IQAPROFILES B ON A.SET_1D = B3ET_IDAND B PROFILE_MAME =75
0 «33% SELECT FROFILE_NAME CREATDR PROFILE_TVPE, PROFILE_DESC FROM 1QADE 10 IJAPROFILEAUTH WHERE FROFILE NAME » 757 T WITH LR FOR FETCH QML

= SELECT | USER_AUTH_LIET, GROUP_PROFILE FROW 406 10 IQAUSERAUTH A, [QA0E 10 ICALEERMAMEY N WHERE & LEER_GROUP « N USER_GROUP AND USER_NaME N [ DEVDRI, TEVDEIA)

= SELECT CAST GETVARIABLE | SvIiEM VERLION' | A5 CHAR |8 | ) FROM FrEIBhe STROUniNT]

2
Q0 1%

- PO L]
00 0
k50 JLNEY
]
B0
i 1 g
XA
Tar i o

o ce ¥

w0 B MO TOT_LREUTicee.

WG LR G000 ANG_pD 0 4

n 0 =
CHART] CPU

LT = BEFERENT

AN CLATRON
UERY]_YO 0¥

QRN AYL_EEECUITIOS
LT

! CLIRRLNT
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“SQL WorkloadExpert on Trial

Use Case 3: Object Quiet Times for maintenance (REORQG)
I

NIDS, IQAPROFILES
1 | Stunde 0 | Minuten

jo1® 02% 033%™ !G-i:': |05 !L"r‘i\:': !0?‘:’: !GR:"’ j 09 i‘.CI’ ;1'.-'” ;1..'?';’!' 139 Ii-ﬁ‘:':' [15% ;169 17%
-:i;li Lapie n‘:‘.rl_.t:ll | B B : - . - : N - N : B . i = :

I.::,?:i: .Ga.‘-: .,::.n,}:l: I_l‘,:::l;l I:::l: |::-':': I_l_3:l'.- Iﬂ_.__::l'.- :5:-’.- g 00 il ] 11 oo = :3:-:‘

| | | |

U VU ——— —

APROIILES
September 2012 17:59:48 bis: Samstag, 29. September 2012 20:26:01

* prognostizierte Verflugbarkeit basiert auf dem bisherigen Zugriffsverhalten
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"SQL WorkloadExpert on Trial

Use Case 4 : Audit (Parallel user access etc.)

User SMITH manages to run three SQLs at the same time
from three different servers in New York, London and
Bangalore.

How is this possible? Has there been a password leak?

© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 40



"SQL WorkloadExpert on Trial

Use Case 5: Find never used objects (Plans, Collections,
Packages, Tables, MQTSs, VIEWS and Indexes)

With a representative timeframe of data (e.g. quarter,
year) you gain great insights about objects being used,

or not used.

. __________________________________________________________________________________________________________________________________|
a1
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"SQL WorkloadExpert on Trial

Use Case 6 : Never executed static SQL

Avoid having DBAS correcting ,bad” SQL in pre-
production, or wasting time ,correcting”, or even
creating/altering indexes tuning SQL that is never
executed.
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"SQL WorkloadExpert on Trial

Use Case 7 : Forecast the possible performance
improvements in dynamic SQL by changing literals to
parameter markers.

e |
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"SQL WorkloadExpert on Trial

Use case 8 : Detect DASD problems, determine 1/0 rates

= The data allows analyzing how long it takes for
synchronous 1/0s, or calculating I/0 throughput

= The data allows alerting when:

= Any wait time per synchronous IO is over two
milliseconds

= For OLTP any application that has more than one
synchronous IO per statement

e
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“SQL WorkloadExpert on Trial

Use Case 9 : Analyse bufferpools - hit ratios, VPSEQT-

tuning (Virtual Pool Sequential Threshold)
random/sequential access

The following values are calculated:

System and application hit ratios

Three residency times (system, random page and
sequential page)

Two bufferpool write efficiency measures (page
updates per page written and pages written per write
1/0)

VPSEQT

Bufferpool intensity. Which is a good pointer to use
PAGEFIX=YES
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“SQL WorkloadExpert on Trial

Use Case 10: Detect Multi-row fetch candidates

Since DB2 V8 we have multi-row FETCH (as well as INSERT
and UPDATE). But the problem is ho-one changed the
existing programs.

Benchmarking shows savings about 50% for FETCH
related CPU.

= Determine top 10 CURSORS that would save most

= Find all non-ROWSET defined cursors and calculate the
No. Fetch's / No. of Execution’s

© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 46



“SQL WorkloadExpert on Trial

Use Case 11: SQL WLX KPIs - Discover the background
noise as well as exceptions

Graphs shows the averaged background work and also
the highest peaks for CPU and 10 and Elapsed etc.

e |
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“SQL WorkloadExpert on Trial

Use Case 12: Detect SELECT only tables

Objects are determined that *only* have SELECT SQLS
running against them to check if these

= typically look-up

= Cross reference style tables

= should be moved to their ,own" Bufferpool
= etc.
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“SQL WorkloadExpert on Trial

Use Case 13: Detect long delays

“Scroll back in time” to the point of a delay to check
inflight SQL that references any of the same objects in
the current SQL.

e |
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“SQL WorkloadExpert on Trial

Use Case 14: Detect deadlock, lock escalation and index
page splits

By using three other IFCIDS we trap any, or all of the
above occurrences to enable full detection of:

= DEADLOCK reasons (all holders)
= Lock escalation reasons

For index page splits:
1. Find the right candidates
2. Redesign the index, or change it’s definition
3. REORG to stop the splits causing problems
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“SQL WorkloadExpert on Trial

Use Case 15: Multi-snap

Provides a very granular view of the resource
consumption of SQL running on the system.

e |
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“SQL WorkloadExpert on Trial

Use Case 16: SPX ("SQLPerformanceEexpert) GUI link

FGII IBM SGL and Routine Development - - |BM Diata Studio

ms@ﬂ

File Edt MNavigate Search Project Data Run Window Help ‘

- ) @ ﬁ Task Navigator - _,‘ q' = 9 v a

(1) Project! (Z700Q91 4 dbec db2 4192
QBLOCKND: 1 Type: SELECT
Table accessed SYSIBM SYSDATABASE
Access path information
NONMATCHING INDEX SCAN
index used: SYSIBM.DSNDDX02
Scan of dala pages
Sequential prefetch s done
el 4 Locking sirategy
Wioataso =2 - [usewerp =0 INTENT SHARE LOCK (PAGE LOCK)

= R - € g v

= Configuration Reposilories
4 = Database Connections 1 f
& BIRT Classic Models Sample D

§3 Z700091A (DB2 for ZOS VA1 (N
4 (= 18.09.2012 11:36:56,701 @ZTO0Q91A

M| SELECT *"FROM SYSIB

w. Data Project Explorer =1 = O || ' *Script sq 1 SELECT *FROM 8YS 2

i i |GellBMS0Lan,. |[ »

= 0| NDept 32 B=outi|] =0

2 4[N &

(T T
[ Click to create a new deplo

T Properties | [T S0L Results | ] Statement Analysis 2

ZT000914 -

© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc.

52



“SQL WorkloadExpert on Trial

Use Case 16: SPX ("SQLPerformanceEexpert) GUI link

(3 18M SGL and Routine Development- - [BM Data Studio L= E e

File Edit Mavigate Search Project Data Run Window Help i
[3~- &= [f) TaskNavigater ~ 55 Q@ ~ '~ [® v v Y - . i |GellBMS0Lan,. |[ »
™ BELECT *FROM 8YS 2 . ™ = O|ENDepl 32 gEouti| = O

%7 Data Project Explorer &2 = 0| o *Script .sql

= Vielation(s)

(] Project! (Z7000914 dbe db2:41 92

RuleMo  InfoT, escription

§3 Z700091A (DB2 for ZOS VA1 (N
4 (= 18.00.2012 11:36:56,701 @ZTO0Q91A

[ SELECT *FROM SYSIB

2 4[N &

Ao &
B o BN R

@ooz 1 “Estimated service units = 25, Tryto ..
ap6s 1 SELECT ™ can lead to unnecessary . 9 Click to create a new deplo
¥ Error(s) il
= Statisticis)
4 Ier ]
T5: DSHDBO& SYSDBAUT
1 ey .'.I =X ﬂ
#Dataso i . [ ServerP Stats: 2010-05-27-14.11 14325064
=% B & pyd T Partitions: 0 . Tables: 2 , WACTIVEF: 144 pu
= Configuration Repositories Type: Heither a LOB nor a MEMBER CLUSTER -
4 |= Dalabase Conneclions 1 f g
8 DT iassic Modals Sample sy Froperties | [ SOL Resulis | T] Statement Analysis I ZTO0091A - |= 0
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“SQL WorkloadExpert on Trial

Use Case 17: REORG Detector & Suppressor

Detect and verifies REORGS and there effect on
performance, 1/0, ...

Interfaces with database maintenance solutions like
FIRealTime DBAEpert for OnDemand REORGS

e
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“SQL WorkloadExpert on Trial

Use Case 18: Detect Eager vs. Lazy loader (JPA - Java
Persistence API)

Various JPAs are used and some have Eager Loading or
Lazy Loading as an option. Eager instantiates everything
for everywhere - which can of course be overkill! Lazy
delays the instantiation until used.

Making recommendations of whether or not eager is
better than lazy helps managing Java workload more
efficiently.
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“SQL WorkloadExpert on Trial

Use Case 19: Determine object usage by application,
including service naming by object (enhanced RECOVER

prioritization)

Allows to see the KPIs for all of the tables with a free
form text interface to define

= What is this object?
= Which service uses this object?
= How important is this object?

e |
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“SQL WorkloadExpert on Trial

Use Case 20: Exploit offline workload repository
databases

Exploits DB2 LUW, or DB2 EXpress-C to hold an unloaded
version of the z/0S WLX workload repository for offline
data mining etc.

Enabling to even keep years of data on cheap PC disks.

e |
© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 57



“SQL WorkloadExpert - Eclipse support

Codename

N/A
N/A

Callisto
Europa
Ganymede
Galileo

Helios

Indigo
Juno

Kepler

Date

21 June 2004
28 June 2005

30 June 2006

29 June 2007

25 June 2008

24 June 2009

23 June 2010

22 June 2011

27 June 2012

26 June 2013
(planned)

Platform
version

3.0
3.1

3.2

3.3

3.4

3.5

3.6

3.7
4.2
4.3
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Old versions

Older versions, still
supported

Latest version
Future release
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"SQL WorkloadExpert

= Collects all static and dynamic SQL cost effectively

= Aggregates, condenses and EXPLAINS the data
dynamically

= Compares 2, or more timefframes for resource
trending of (CPU_Time, Elapsed Time, 1/0)

= Establish a SQL Workload Warehouse
= Comes with more than 20 predefined use cases

= Eclipse, DataStudio, or Rational integration as
presentation layer

- Increase your DB2 Workload insight
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