Do more with less — Part Two

Resource and cost saving approach for
DB2 SQL workloads on z/0S
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Vorführender
Präsentationsnotizen
Wie lässt sich  m e h r  erreichen – mit  w e n i g e r  finanziellem und organisatorischem Aufwand ? Das ist die ständige Frage, deren konstruktive Beantwortung die Herausforderung optimalen Managements darstellt.
Und dies natürlich in Bereichen, wo sich der Untersuchungsaufwand lohnt und ein möglichst dauerhafter Payback erzielt werden kann.
Hier soll daher DB2 als Hauptdatenbanksystem und die SQL Workload im Mittelpunkt des Interesses stehen.


Agenda

= Recap of Part One

= Use Cases run through - with real world examples

= Online Chat - Vote for the deep dive in the next webinar

e ——————————————
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Recap from Part One

In part one we discussed the nhew and enhanced IFCIDs
and how they, cheaply, enable a new way to collect SQL
information from the Enterprise

We also discussed possible uses of this data which led to
the term ,Use Case” - The idea being a set of sample
templates that help the DBA or developer find heeded
tuning/performance data out-of-the-box - As if the
expert was by your side!

. _____________________________________________________________________________________________________________________|
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Correlate business peaks with MSU-needs

"SQL WORKLOAD WAREHOUSE
Workload Comparison & Application Trending

2010 2011 2012 2013

WLX 1
E C EC EC E...
CPU_TIME, ELAPSED TIME, GETPAGES etc.

Meaningful RADAR Graphics

Business Focus: Easter & Christmas Sales
~ — Development mapped Wlth MSU _usage for licence
management and capacity planning

© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 4



Compare releases using Radar charts

MUMBER_OF_STMMNTS
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What matters for our needs

CO un te I'S # EXECUTIONS OF THE STATEMENT. FOR A CURSOR STATEMENT, THIS IS THE # OF OPENS. # OF SYNCHRONQUS BUFFER READS PERFORMED FOR STATEMENT]

# OF GETPAGE OPERATIONS PERFORMED FOR STATEMENT. # OF ROWS EXAMINED FOR STATEMENT. # OF ROWS PROCESSED FOR STATEMENT - FOR EXAMPLE, THE # OF ROWS
RETURNED FOR A SELECT, OR THE NUMBER@F ROWS AFFECTED BY AN INSERT, UPDATE, OR DELETE. # OF SORTS PERFORMED FOR STATEMENT. # OF INDEX SCANS
PERFORMED FOR STATEMENT. # OF TABLESPACE SCANS PERFORMED FOR STATE PARALLEL GROUPS CREATED FOR STATEMENT. # OF SYNCHRONOUS BUFFER
WRITE OPERATIONS PERFORMED FOR STATEMENT.

kS

O Counters «oriimes riar arp 1Sk %NOT
EXCEEDED THE VALUEOF.SUBSYSTEM PARAMETER MNMP
E NUMBER OF RIDS EXCEEDED-ONEORMORE INTERNAL

JHE LIST OF RIDS*.
LIMITS*. #OFTIMES

WAS AVAILABLE TO HO
LIMITS*. # OF TIMES THAT

FOR STATEMENT. A MULATED WAIT TIME FOR BATCH REQUE
ACCUMULATED WAIT TIMEEEOR D@INS QUR! G WAITS FOR Cl
SYNCHRONOUS I/0. ACCUMUL ATED VAIT Ti

WAIT TIME FOR GLOBAL LOCKS. ACCUMULA D

IS DONE BY ANOTHER THREAD.

IDENTIFICATION opitshn

DBRM THAT PERFORMED THE PRER@SﬂLﬂEC
PROVIDED DURING RRS SIGNON ORRE-SIGN
PROVIDED DURING RRS SIGNON OR RESIGNON. USE
THE CURRENT SQLID OF THE USERWHO DID THE INIT]

ENV|RONMENTAL REFERENCED’ AT NTS THAT REFERENCE. EFONLY THE NAME OF THE FIRST TABLE THAT IS

N OR RE‘EIGNON. WORKS?ATION NAMEX THIS VALUEIS
HO DIDiEE INITIAL PREPARE. USER GROUR-USER GROUP IS
-

REFERENCED ISREPORTED. (ALL REFERENCED OBIEC N. TH *CURRE’ﬁT'SCHEMA. QUALIFIER THAT IS USED
FOR UNQUALIFIED TABLEINAMES. BIND OPTIONS: ISEEATION:E! | A A \ CIAL REGISTER VALUES: CURRENTDEGREE, CURRENT RULES, AND
CURRENT PRECISION. WHETHER THE STATEMENT CU&O . H—l JCS COLLECTION BEGAN. DATA:EIOLLECTiON BEGINS WHEN A
TRACE FOR IFCID.3181S STARTED. DATE AND TIME WHEN THE | {] 4N STORE CLOEK . DATE AND TIME WHEN THE
STATEMENT WAS UPDATED, IN STORE CLOEK FORMAT. DATE ) TED, IN INTERNAL FORMAT.
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"SQL WorkloadExpert Use Cases run through

= Taste one ,Use Case” ... and you can't resist.
= Appetite comes with eating. It's moreish.
= L'appetite vient en mangeant!
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"SQL WorkloadExpert for DB2 z/0S

Use case 1: Application Workload Analysis -

Which machine load is produced by a certain application?

© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 8



SQL WorkloadExpert on Trial

Use case 1: Application workload analysis — which
machine load is produced by a certain application

O WU Ausgabe

@ Abfrage 1 = \1] \:] lz @ D

PRIMARY_AUTHORIZATION_ID NUMBER_OF_STATEMENTS CPU_TIME AVERAGE_CPU_TIME HIGHEST_CPU_TIME ELAPSED_TIME AVERAGE_ELAPSED_TIME HIGHEST_ELAF
BERGER 6 0011946 0001327 0005090 0.278114 0030901
BOXWELL 2981 6653732523 0001106 988.306385 7612.786387 0.001266 1
CHRISTO 235 2991007 0008019 0695568 3040318 0.010563
DUDEK 56 0383215 0001945 0070824 0.764573 0.003881
HOPPE 1202 364.751216 0003433 113627115 447269519 0004209 1
KUERTEN a6
P i Abfrage bearbeiten =
PROMOLI 202 Bezeichnung  prim Author
Projektion | Selektion | Sortierung|
[0_cost Spalte Bezcichnung Beschreibung 2
NORID_MIX WAIT_LATCH_REQ  WAIT_LATCH_REQ Total time waiting for a Latch request
WAIT_PAGE_LAT... WAIT_PAGE_LATCH Total time waiting for 2 Page Latch
WAIT_DRAIN_LOCK WAIT_DRAIN_LOCK Total time waiting for a Drsin Lock
WAIT_DRAIN_CL...  WAIT_DRAIN_CLAIMS Total time waiting for a Drain while waiting for claims t...
WAIT_LOG_WRITER WAIT_LOG_WRITER Total time waiting for the Log Witer
‘ 22 WAIT_SYNC_IO WAIT_SYNC_IO Total time waiting for synchronous 1/0
‘:] WAIT_LOCK WAIT_LOCK Total time waiting for a lock
WAIT_SYNC_EXEC ~ WAIT_SYNC_EXEC Total time waiting for a synchrenous execution unit swi.
< WAIT_GLOB_LOCK  WAIT_GLOB_LOCK Total time waiting for Global Locks
‘I] WAIT_O_THREADR  WAIT_OTHER THREAD R... Total time waiting for read activity done by another thr...
WAIT_O_THREADW WAIT_OTHER THREAD_..  Total time waiting for write activity done by another thr.
NORID_LIMITS NORID_LIMITS Total number of times 2 RID Pool internal limit was exce.|_
NORID_STORAGE ~ NORID_STORAGE Total number of times a RID Pool storage limit was exce.|
NORID_WFSTORA... NORID_WF_STORAGE Total number of times a RID Pool overflowed to a workf..
NORID_WFLIMITS  NORID_WF_LIMITS Total number of times a RID Pool overflowed to @ workf.,
NORID_HISTORA... NORID_HJ_STORAGE Total number of times a RID Paol Hybrid Join storage
NORID_HILIMITS ~ NORID_HJ_LIMITS Total number of times a RID Pool Hybrid join internal fi.. -
Eill™ I 3
(1]
Abbrechen |
7 - i, - [3

————— e ———
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"SQL WorkloadExpert for DB2 z/0S

Use case 2 : Workload - Change, Problem Detection and
Trending. Compare CPU, I/0, execution rates, current
KPIs and deltas — Calculated and summarized to the

application level

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

Use case 2: Trending of Applications — Compare of CPU,
I/0 , execution rates, current KPIs and deltas - calculated
and summarized to application level

COSTS_CHANGES QUERY_TYPE STATEMENT

W +74% SELECT ASET_ID, ASET_WALUE, COALESCE (B.SET_WALUE, 'NOT FCUND' ) FROM |QADE10.1QAPRCFILES A LEFT OUTER JOIN 1040610 I(QAPROFILES B ON & 5ET_ID=B.SET_ID AND B.PROFILE_MAME="F%
W +33% SELECT PROFILE_MAME, CREATOR, PROFILE_TYPE, PROFILE_DESC FROM |0ADE10. IQAPROFILEAUTH WHERE PROFILE_NAME="DEFALULT 'WITH UR FOR FETCH ONLY
- SELECT USER_AUTH_LIST, GROUP_PROFILE FROM 10ADE10.1QAUSERAUTH A, |QADE1D0.IQAUSERNAMES N WHERE A USER_GROUP =MN.USER_GROUP AND USER_NAMEIN ['DEVDEZ, 'DEVDEZA
- SELECT CAST GETWARIABLE( 'S M.VERSION' | AS CHAR (8 ) ) FROM SYSIBM.SYSDUMMY1
=
o 12
200 + 7000000 - 300 7
G000000 7 250
150 1 5
5000000 - 200
4000000 4
100 150+
'1(11 Py 30000007 TOT IfO :
50 + - 2000000 = 100 4 ¥ TOT_EXECUTIONS
AVG_CPU 1000000 AVG_IfO 50 4 AVG_EXECUTIONS
0+ 0~ o+
QUERY1_CPU QUERYL_I/O QUERY1_EXECUTIONS
REFERENZ 7 REFERENZ 1 -
CURRENT CURRENT 4

e ——,—————————
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“SQL WorkloadExpert for DB2 z/0S

Use case 3 : Object Quiet Times for maintenance (REORQ)

© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 12



"SQL WorkloadExpert on Trial

Use case 3: Object Quiet Times for maintenance (REORG)

s = b
Zugriffsanalyse ﬁ
Zeitfenster ohne Abfragen ermitteln fir folgende Chijekte:
TABLE_CREATOR TABLE_MNAME DATABASE_MNAME TABLESPACE_NAME OVERALL_USED  MAX_QUIET_TIME
E 10A0610 IQAPROFILES 1I0ADBD] IQATS0S 24% 2h 26min 13sec
O 1oaos10 HJADEFALULTS 1QADBO1 IQATS01 2% 2h 26min 13sec
O 1040610 IQASETTINGS IQADBOA IQATS02 B% 2h 26min 13sec
0O 1040510 IQASCHEMAS IQADBO] IQATSO3 19% 2h 26min 13sec
0O 1040610 IQAUSERNAMES 1I0ADBO1 IQATS0S 12% 2h 26min 13sec
E 1040810 IQARUMNIDS I0ADBO1 IQATS0S 1% 2h 26min 13sec
E 1040810 IQAREFEREMCES I0ADBO1 IQATS06E 05 2h 26min 13sec
0O 1040610 IQACOSTS I0ADBO1 IQATS07 a5 2h 26min 13sec
0O 1040610 IQAGROUPS 13ADBO1 IQATSOE 9% 2h 26min 1358c
0O nsa0s10 IQAPROFILEAUTH 1QADB01 IQATS10 22% 2h 2Emin 13s58c¢
O |1g40510 IQALSERALITH IGADBO1 IQATS1 18% 2h 26min 13sec

e, ———————————
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"SQL WorkloadExpert on Trial

Use case 3: Object Quiet Times for maintenance (REORG)
raTT—_—_——

JMIDS, IQAPROFILES

1 Stunde 0 Minuten

|:>'_i'° |c+23° ]-:Jsiﬂ ]-:J-*-f'@ ]05@ ]cla'if' ]u;{'i' |uaf'? (0% p10% 1% |12W 113*3 114“3 115“3 llr:W llxm

¥, 3. September 2012
|a?3ﬂ |usi'f' |09='f' |'_|:|°f' |'_1°? |:2f'? ]13,0j |14f-'? (159 169 179 |13t¢ 11-;“ lzc-t‘? 121“3 |22W |23W

e ——————————————————————————————————— |
ES HIAREFERENCES K)AREFERENCES
FIARUNIDS BQARUINEL
IGAPROFLES
September 2012 17:59:48 bis
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"SQL WorkloadExpert for DB2 z/0S

Use case 4 : AUDIT (Who did What, Where, When and
How often?)

© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 15



"SQL WorkloadExpert on Trial

Use case 4: Audit

= User BOXWELL manages to run three SQLs at the same time
from three separate servers in Dusseldorf, Munchen and
Sao Paulo.

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

= Who has SELECTed from my Payroll table?

© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc.
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“SQL WorkloadExpert for DB2 z/0S

Use case 5 : Never used Objects

e.g. Collections, Packages,Tables, MQTs, and Indexes

© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 17



"SQL WorkloadExpert on Trial

Use case 5: Never used objects (Collections, Packages,
Tables, MQTs, and Indexes)

= With perhaps a years worth of data you can get a
*very* good idea about which objects are being used.
If the Catalog & RTS LASTUSED columns are also used
then you can relatively safely STOP the object(s) and
then DROP them. For packages verify that any needed
LOAD modules and DBRMSs are available for a new
BIND, just in case, and then start FREEing them all!

= Remember that UNIQUE indexes are not marked as

used if they are *only* used to get a programmatic
SQLCODE -803

© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 18



"SQL WorkloadExpert for DB2 z/0S

Use case 6 : Never executed (static) SQL

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

Use case 6: Never executed (static) SQL

= All DBAS have seen ,bad” SQL in pre-production and
have then spent time ,correcting” it or even
creating/altering indexes to tune it up, however, in
reality this SQL is never actually executed.

= These dead SQLs cause problems because they show
up in the dependency checks of packages which then

causes the package to be needlessly verified by BIBIX
or even actually REBINDed with all the risks that that
entails!

© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 20



“SQL WorkloadExpert for DB2 z/0S

Use case 7 : Forecasting of possible performance
improvements in dynamic SQL by exchanging literals
with parameter markers.

© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 21



"SQL WorkloadExpert on Trial

Use case 7: Forecasting of possible performance

iImprovements in dynamic SQL by exchanging literals
with parameter markers.

= The idea here is to check *all* the filtered dynamic SQL
for usage of literals. If found then the literal(s) will be
exchanged for CASTed Parameter Marker(s). Then the
SQL will be reEXPLAINed and the ,hew" access path

checked against the ,old" using our BIBIX technology
thus enabling the DBA to know whether or not
parameter markers will help or heed these SQLSs.

= Remember though that Filter Factors (literal usage)
can be good and bad for the *same* SQL statement!

© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 22



“SQL WorkloadExpert for DB2 z/0S

Use case 8 : Disc problem detection - 1/0 rates

© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 23



"SQL WorkloadExpert on Trial

Use case 8: Disc problem detection -1/0 rates

= As WLX has all the data about how long it takes for

synchronous IOs it can calculate your |0 speeds and
thus warn 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 for DB2 z/0S

Use case 9 : Bufferpool Analysis

Hit ratios, VPSEQT-Tuning...

© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 25



"SQL WorkloadExpert on Trial

Use case 9 : Bufferpool analysis - hit ratios ,VPSEQT-
Tuning (Virtual Pool Sequential Threshold). Is the buffer
pool primarily random or sequential?

= The following values are then 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 10)

= VPSEQT

= Bufferpool intensity. Which is a good pointer to
use PAGEFIX=YES

© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 26



“SQL WorkloadExpert for DB2 z/0S

Use case 10: Multi-row fetch candidate detection

© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 27



"SQL WorkloadExpert on Trial

Use case 10: Multi-row fetch candidate detection

= |n DB2 V8 Multi-row FETCH (as well as insert & update,
however we will only deal with SELECT as thatis a ,low
hanging fruit”) was introduced. The problem is no-one
changed the existing programs to actually use it
(never change a running program) but it is shown by
benchmarking to save about 50% of FETCH related
CPU which is pretty good!

= SO0 how do you find the top 10 CURSORS that would
give the biggest return?

= Find all non-ROWSET defined cursors and calculate the
NoO. Fetch's / No. of Execution’s if this number is > 100
BINGO! You have found a candidate!

© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc.
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"SQL WorkloadExpert for DB2 z/0S

Use case 11 : SQL KPIs

Background noise and exceptions

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

Use case 11: SQL WLX KPIs - Background noise and

& WLX KPIs 2 =0

¢ [kpis »|[g~ )/ X | ZD00QAIB  ~

is Workload  Sum of CPU Time BAyverage CPU Time Highest CPU Time Sum of Elapsed Time Hfverage Elapsed Time Highest Elapsed Time Sum of Exec
157 2,669.678727 0.022108 260.351798 5.186.912320 0.042956 352.249759

Here you can easily see that for all ,numbers of interest”
we output the Sum, the Average, and the Highest - Thus
enabling you to drill down and find the outliers...

e ———————————————
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*“SQL WorkloadExpert for DB2 z/0S

Use case 12 : SELECT only table detection

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

Use case 12: SELECT only table detection

Here it Is desired to find any objects that *only* have
SELECT SQLs running against them. The idea here is to
check if these, typically look-up or xref style tables,
should be moved to their ,own" Bufferpool etc.

. ______________________________________________________________________________________________________________________________|
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"SQL WorkloadExpert for DB2 z/0S

Use case 13 : Long Delay Detection

e, ———————————
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"SQL WorkloadExpert on Trial

Use case 13: Long Delay detection

= Normally a transaction (SQL) takes 0.2 seconds to
complete but every now and again it spikes up to say 30
seconds. No DEADLOCK as it finally completes but the
user is puzzied or upset!

= Here WLX allows you to “scroll back” to the time of the
delay and then see any of the inflight SQL that
references any of the same objects in the current SQL.

= This enables the finding of the bad guy who is blocking!

© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 34



"SQL WorkloadExpert for DB2 z/0S

SRR,

(I
N\\ =

e

ool
't T Lo ) A
AN e

Use case 14 : Deadlock, Lock escalation, Index page
splits, and BIF usage

e ————,—,————— |
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"SQL WorkloadExpert on Trial

Use case 14: Deadlock, Lock escalation, Index page splits,
and BIF usage

= Using four other IFCIDS it is possible to trap any or all
of the above occurrences and then enabile full
detection of:

= Why the DEADLOCK occurred (You get all holders
not just the first one).

= For lock escalation you can see who ,is being
naughty”

= For index page splits you get a chance to redesign
the index or change the definition and then REORG
to stop the splits causing problems

= Use of changed BIFs in DB2 9
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"SQL WorkloadExpert for DB2 z/0S

Use case 15 : Multi-snap
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"SQL WorkloadExpert on Trial

Use case 15: Multi-shap

= The point here is to get a very granular view of the
SQL running on the system. In this mode it is
proposed to not EXPLAIN (As that could take too long)
but to simply snap all the SQL as quickly as you can.

= Doing this at ,known problem times” e.g. from 20:00
until 21:00 then enables a thorough investigation of
which SQL caused the peak in CPU at 20:15 which,
when averaged out over 30 minutes, would not seem
.that bad"

© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 38



"SQL WorkloadExpert for DB2 z/0S

Use case 16 : SPX (®SQL PerformanceExpert) link
(IBM DataStudio)
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"SQL WorkloadExpert on Trial

Use case 16: SPX (®SQLPerformanceExpert) link

(=) IBM SGL and Routine Development - - IBM Data Studio =AaEn X

File Edit MNavigate Search Project Data Run  Window Help ‘

Ci-H@& @ TaskNavigator ~ 51 @~ &~ [ 3RS SRR =5 [EEemsaLan. ] € »

25 Data Project Explorer &2 = 0| W *Seript! sol | SELECT *FROM S¥5 52 - ™2 = O|@pepl 32~ Bzoui| = O
- G:Ll; | Access Path Description & =
it Project! (Z7000914 dbe:dh2:182, = G;Drégl &
QBLOCKNO: 1 Type: SELECT B -
S :
Table accessed: SYSIBM.SYSDATABASE ol — I @

m

Accass path information: [ Click to create a new deplo

MOMMATCHIMG INDEX SCAN
Index used: 8¥SIBM.DSMNDDROZ
Scan of data pages

Sequential prefetch is done

1 mn 5 Locking strateoy:
Woamso 2 [ severp| = O INTENT SHARE LOCK (PAGE LOCK)
KBS wd”
= Configuration Repositories B
4= Database Connections i L1 »
&5 BIRT Classic Modals Sample D0 "= b0 ioe | 5 ol Results | T Statement Analysis 52 ZTO0GATA -|= 0O

pemd ZF00QETA (DBZ for Z03 V8.1
A (= 18092012 11:36:56, 701 @Z700G091A

SELECT *FRC
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"SQL WorkloadExpert on Trial

Use case 16: SPX (®SQLPerformanceExpert) link

(Z)1BM SGL and Routine Development - - IBM Data Studio ESIEER )

File Edit MNavigate Search Project Data Run  Window Help
- B @ TaskMavigator » §2 @~ &~ @ S R S = £ |G BM SQLan... |[ »
5. Data Project Explarer 52 = O gerint. sl B SELECT *FROM 5¥S 52 ™ = 0@ oep 2 pEouti| T O
= v - -
_ = - Violation{s) B
U Project! (Zr00Q91Adbe:db2:0192. = Q;b Eﬁ IEEl i
RuleMo  InfoT escription
I Esfimatad samics units = 38 Trio - || ED 2 o 5
8065 SELECT " can lead to unnecessary . ¥ Click to create a new deplo
b Error(s) ;‘
- Statistic(s)
4 m 3
= =g TS: DSHDBO6 _SYSDBAOT
Wepataso 3% [ ServerP Stats: 2010-D5-27-14 11 14 325064
=R ® pyd T Partitions: 0 , Tables: 2 . NACTIVEF: 144 pe
= Configuration Repositories Type: Heither a LCOB nor a HEMEER CLUSTER. -
4= Database Connections 1| L1 »
&5 BIRT Classic Modals Sample D0 "= b0 ioe | 5 ol Results | T Statement Analysis 52 ZTO0GATA -|= 0O
pemd ZF00QETA (DBZ for Z03 V8.1
o (= 18.09.2012 11:36:596 701@I700Q091 A
E SELECT *FROM SY¥SIE..
4 (L 3
e
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"SQL WorkloadExpert for DB2 z/0S

Use case 17 : REORG Detector and Suppressor

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

Use case 17: REORG Detector & Suppressor

= As we ,know" the usage of objects and thanks to the
RTS we know when the last reorgs were done we can
see if a reorg actually helped reduce the 10 or CPU. If it
made no or marginal difference then probably better

to forget it! If the access is purely Random then also
forget it.

= If, however, we see a candidate then insert it into the
FRTDX API to do an OnDemand REORG.

© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc.

43



"SQL WorkloadExpert for DB2 z/0S

Use case 18 : Eager vs. Lazy Loader detection (JPA-Java
Persistence API)

© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 44



"SQL WorkloadExpert on Trial

Use case 18: Eager vs Lazy Loader detection (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 be overkill! Lazy
delays the instantiation until used.

= As we have all of the SQL and all of the Columns for a
given application and/or user and connection (Java
etc.) we can make a recommendation of whether or
not eager is better than lazy. As this is actually an
Application Compare it needs a code change in Java of
course!

© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 45



"SQL WorkloadExpert for DB2 z/0S

Use case 19 : Object Usage of Application including
service naming by object (enhanced RECOVER support)
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"SQL WorkloadExpert on Trial

Use case 19: Object Usage by Application including
service naming by object (Enhanced RECOVER support)

= Problem here is a RECOVER scenario with various
tables and the decision ,Which order should be
used?” T1, T2, T3, TAor T4, T2, T1, T3 etcC

= With WLX you see the KPIs for all of the tables and
further there is a user defined ,son segment” for
*every* object where the customer can write free
form text about ,What is this object? Which service
uses this object? How important is this object?” when
all this data is then available the correct order of
RECOVER is clear!

© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 47



"SQL WorkloadExpert for DB2 z/0S

Use case 20 : Offline Performance Database

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

Use case 20: Offline Performance Database

= Use DB2 LUW or DB2 Express-C to hold an unloaded
version of the z/0S WLX Performance Database for
offline data mining etc.

= This feature enables years of data to be kept on cheap
PC disks while the z/0S holds the “current” workload
metrics.

e ————————————————
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Use case 21 : Up and down scaling SQL Workloads
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Use case 21: Up and Down scaling

= One of the many problems we face is finding out the
pbackground level of work and where should we
concentrate our efforts at tuning or problem
discovery.

= This Use Case takes the workload and scales or adjusts
the figures of all the workload to a single factor
(Default is 60 minutes). Thus SQLS that run for days are
adjusted down to appear as if they have only run for
one hour and SQLs that have executed at least twice
and have been in the cache for at least ten minutes
are adjusted up so it appears they have also been run
for one hour thus enabling a true comparison.
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Use case 21: Here you can see some examples of Up and
Down scaling:

S WLX Executions 2 =0
e IExecutions b2 W+ P / H i | IZDEIEIQMB -
:d Time  Elapsed Time adjusted Executions Percentage Executions Executions adjusted
394725 1,372.179658 11,778 849 2441264 1917165 SELECT fean isilmil K7
376216 1,311.809182 11,424,329 2367787 1,865,111 SELECT ini y K2
353781 1,216.424429 10,936,977 2266779 1,760,715 SELECT mafs y KZ
382977 1,311.765793 10,305,159 2135830 1,652,644 SELECT a™ v K2
323059 1,150.245687 9,915,706 2055112 1,653,000 SELECT | v K2
ZPU Time Percentage CPU Time CPU tirme adjusted GETPAGES Percentage GETPAGES

4,307 680309 3.007077 822.250748 1,105,726,368 7.340946

4375207060 3.054216 883.929817 1,093,323,039 7.258600

4,163 849663 2906673 798.564742 1,060,248 627 7.039018

3,950.536953 2757765 796.167106 1018411425 6.761259

3957145128 2762378 768.958353 1,010,413,994 6.708164

3,688 444643 2.574805 712819450 942 433,406 6.256839

&,691.703040 6.067447 396.705305 739,538 587 4909815

8,728.374272 6.093047 426.960355 732,257,998 4861479

1,406.492725 0981835 46.425285 174,710,703 1.159908

3163883163 2.208623 1.476.342111 52,010,807 0.345301

e —————————————————
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Use case 22 : Same SQL with Multiple Schemas
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Use case 22: Same SQL with Multiple Schemas

A lot of shops these days have multiple creators
(schemas) but the tables are the same! All other SQL
tools do not take cognizance of this fact and so
aggregate the data “incorrectly”.

With this Case you can view the true Aggregate SQLS.

e ————————————————
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Use case 23 : DSC Flush Analysis
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Use case 23: DSC/SSC Flush analysis

= With all of the data that WLX collects the so called
Flush Rate is one of the interesting by products. This
shows you how many statements per hour are being
flushed and is a major pointer to either:

= |ncrease the size of the DSC/EDMPOOL
= Rewrite the SQL for parameter marker usage

= Change the BIND parameters to *not* use the DSC
for certain packages or SQLS - Not recommended
of course!
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Use case 24 : SQL Text Analysis
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Use case 24: SQL text analysis

= Sometime it is very interesting to search the SQL for
use (or non-use) of certain keywords or text
fragments. E.g. “ * “ or “.*" or “"CHAR(", DISTINCT,
“FOR%FETCH%ONLY" etc.

= This case enables a simple text search for any text
with/without wildcards of any/all the SQL in WLX.

e —————————————
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Use case 25 : Application Object Cross-reference builder
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Use case 25: Application Object Cross-reference builder

= |[n Use case 19 we introduced the concept of linking an
object to an Application Name and with this Use Case
we go a step further. The idea here is that the user
defines a list of one or more Primary Auth Ids (For
DSC) and Package/Colllds (For SSC), both with wild
cards of course, and then an Application Name. When
WLX is running it will use this table to automatically
insert the matching Application namel(s) in the Case 19
table. This Use Case thus saves a lot of time and effort
and it nearly automates the application detection
definition.

© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 60



“SQL WorkloadExpert for DB2 z/0S

Use case 26: CLUSTER index detection
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Use case 26: CLUSTER index detection

This Use Case will check which Indexes are used, how
they are used (hon-matching, with Prefetch etc.) and
how often. From this data it can be deduced which
Index could/should be the CLUSTER index.
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Use case 27: Object view
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Use case 27: Object view

This Use case is simply a view “up” the data model
starting principally from a list of Objects and/or
Applications.

e ———————————————
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After more than 20 Use cases...

The proof of the pudding is in the eating

© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 65



"SQL WorkloadExpert on Trial

Use case Examples:

| = Database Development - Eclipse

Edit Mavigate Search Project Run  Window Help

Mew Alt+5hift+M ¥ | 7] Project.. b

Open File... [E] SQL File

Close Ctri+W 4 Bample..

Close All Ctrl+Shift+W
T Other.. Ctrl+M

Save Ctrl+5
-}

Save As... w Open

u Save All Ctrl+Shift+5 I
WX 23 = 5
~|[o ~ | ZD00QAIB ~

Application Workload  =>Detailed Application Workload Analysis

WLX KPIs and summaries =>WLX KPIs (Key performance indicators) and summaries

SELECT only detection =3=Detect which Tables have only SELECT 5QLs running against them.

Delay detection == Detect which 50Ls have odd delay spikes and find related 5QLs to stop this from happening.
Up and Down scaling  =>Up and Down scaling of workloads,

Same S0L / mult. schemas=>5ame 50QL with multiple schemas.

D5C flush rates ==D5C flush rate calculation.
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Use case Examples:

S WLX Test 2 52 =0
=
€ [Test2 [~/ ui % | zDooQalE  ~ e
Prirnary Authorization I Mumber of Staternents Sum of CPU Time Average CPU Time Highest CPU Tirne
309 207.529534 0.000179 32.257744
BOXWELL 152 1227270 0.008166 1192778
CHRISTO 1 0.000268 0.000268 0.000268
DUDEK 128 2177016 0.004380 0.866522
Prirnary Authorization [ Mumber of Statements Sum ¢
309
poxwel| ] Open 152
CHRISTO 1
DUDEK 128
HMPPE 377
€ |newQuen |6~ )/ d X | ZD00QAIE v |
Package or Program The Collection ID CPU Time Elapsed Time Executions
MDE2ZDBSG  RTDX0510 PTFTOOL 32.257744 34.707177 335 463 —
MDB2DEB0Z MDB2VMEX_TEST 30.274303 38.114398 93,445
MZDBKEDS  RTDX0S10_PTFTOOL 21.150725 25.142056 1
MDB2DBOG  RTDX0510_PTFTOOL 20025189 22.220028 75,488

Here we have found our own bad guy! STOGROUP SQL
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Use case Examples:
Now we nheed to see what it is doing...

Package or Program The Collection ID CPU Time Elapsed Time
MO = s s mm e nemm———— ==1257744 34707177
M |"1'| Copy SQL statement to clipboard 74303 38114398
MZDBKEDS  RTDX0510_PTFTOOL 21150725 25142056
MDBZDBOG  RTDXOS10_PTFTOOL 20025189 22.226928
MDEB2DB26  RTDX0510_PTFTOOL 16014742 17.335210

SELECT CHAR { suBsTR { DIGITS ( YEAR { STATSTIME ) ) , 9 , 2 ) CONCAT
SUBSTR ( DIGITS { DAYOFYEAR ( STATSTIME ) ) , 8 , 3 3 , 5 ) INTO : H
FROM SE_STOGROUP
WHERE NAME = : H
WITH UR

Aha! This looks like a great candidate for LEFT OUTER JOIN
processing (Already in our next RTDX PTF by the way!)
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Use case Examples:
Application Usage figures

",, WL Application Select Movemnber &3

elhpplication Select November T‘ o S H X | lEDﬂUQAlB A

Primary Auth... Mumber.. Sum of CPU Time... Awverage CPU Time... Highest CPU Time... 5um of Elapsed Time... Averag

= a 26 698.802486 0.155774 540.866522 920.769361
. 20 253.479869 0121282 187.209637 1,368.946780
i 9 181.070538 0.072982 171671033 687.439428
0.161344 0032268 0124293 27.289669
. 44 236.363696 0025426 160.597919 1,263 675875
ZPU Time Percentage CPU Tirme CPU time adjusted GETPAGES
Adj usted data 4,307.680309 3007077 822250748 1,105,726,368
4,375.207060 3054216 883929817 1,093,323,039
4,163.249663 2906673 798.564742 1,060,248,627
3,950.536953 2757765 796167106 1,018,411,425
3,957.145128 2762378 768.958353 1,010,413,994
3,688.444643 2574305 712.819450 942,433,406
8,691.703040 6.067447 396.705305 739,538,587
8,728.374272 6.093047 426960355 732,257,998
1,406.492725 0.981835 46.425285 174,710,703
3,163.883163 2208623 1,476.342111 52,010,807
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Use case Examples:

S WLX Executions 7 = O
€ | Executions g~ I X | ZD00QAIE  ~
:d Time  Elapsed Time adjusted Executions Percentage Executions Executions adjusted
394725 1,372179658 11,778,849 2441264 1,917,165 SELECT Al isilmil K7
376216 1,311.809182 11,424,329 2.367787 1,865,111 SELECT |  KZ
353781 1,216.424429 10,936,977 2.266779 1,760,715 SELECT senffs y KZ
382977 1,311.765793 10,305,159 2135830 1,652,644 SELECT |  KZ
323059 1,150.245687 9,915,706 2055112 1,652,000 SELECT | y KZ
* *
Lots of executions for the *same* SQL going on here..
SELECT i
FROM BN _ i .
WHERE £ _MAMDANT = © H
AND ALSM BS = I H
AND &858 WE = I H
AND &USM K5T = I H
AND TAGES_DATUM = I H

Why so often? Discussed with developement and find it
IS a ,design” problem... The query could be run earlier
and then only a few times a day instead of millions!
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Use case Examples: Often run BAD SQL

o - » =

w WL ¥ p I8 B
C (wres Yo~/ X| ZD00QAlE -

Primary Authorization I Mumber of Statements Sum of CPU Time Average CPU Time Highest CPU Time
R 2 51785070 0.000159 27.820850

This workload splits into two SQLs:

Primary Authorization I CPU Time Elapsed Time Executions GETPAGES Synchronous Buff
| 27.820950 33148750 161,910 2,357,445
= 23964120 28.562837 162826 |cp) peT W B wm T i. mE
FROM(
SELECT MaTEDZM, 1 as STUFE
FROM ReawCD, Tl 35 Ml T_DEF
. . . WHERE WAt BEGEM =_?7
Which have this SQL: Six UNIONS... AND 1 1= = SUMVER = 2
AND mm| _NR = 7

AND . SFALL = 7

DBA rewrote down to one SELECT UNTON

SELECT MaTmIM, 2 as STUFE

dIN o SEAS SR e
an usage. 2o [ e 7
AND UMMER = 7
AND = NR ="'
AND w m SFALL = 7
UNION
SELECT ma—mmm, I as STUFE
FROM el mis ! _n el |
1 | 1/ HE RE il O = 7
AND =m H="7
© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc. AND =2
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Appendix

= Problem list and sample customer timings:

UK70891 - Reset stats when STOP/START MONITOR TRACE

UK72630 - Incorrect when executing same statement
from different threads

UK73219 - Strange counters - HIPER

UK73903 - Storage leak leading to abend

UK78414 - Storage overlay leading to abend - HIPER
UK81878 — Storage leak

UK90073 - Difference between IFCID 401 and IFCID 58
UK93065 - SOS - HIPER

= Timings:

Externalizing every 5 mins for 24 hours cost 300 secs cpu
(No EXPLAIN of course in this scenario!)
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Podcast from IOD (IBM Information On Demand) about
tracing and its cost:

Dan Luksetich with Florence Dubois and John Campbell
http://www.db2expert.com/podcasts/
db2_Cocktail_Hour_s1p6_perf.mp3

Performance Warehouse and Trending are No. 1!
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S
"SQL WorkloadExpert

It is voting time!!!

Please use the Chat box and list your top three Use
cases (numerically please!)

E.Q..21,1,9

From all the votes we will then calculate two or three
winners to be ,deep dived” in the next (Part 3) Webinar!

© 2013 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 74


Vorführender
Präsentationsnotizen
Vollständige Liste für den besseren Überblick


	Do more with less – Part Two
	Agenda 
	Recap from Part One
	WLX Architecture
	Correlate business peaks with MSU-needs
	Compare releases using Radar charts
	What matters for our needs
	!SQL WorkloadExpert Use Cases run through
	!SQL WorkloadExpert for DB2 z/OS
	!SQL WorkloadExpert on Trial
	!SQL WorkloadExpert for DB2 z/OS
	!SQL WorkloadExpert on Trial
	!SQL WorkloadExpert for DB2 z/OS
	!SQL WorkloadExpert on Trial
	!SQL WorkloadExpert on Trial
	!SQL WorkloadExpert for DB2 z/OS
	!SQL WorkloadExpert on Trial
	!SQL WorkloadExpert for DB2 z/OS
	!SQL WorkloadExpert on Trial
	!SQL WorkloadExpert for DB2 z/OS
	!SQL WorkloadExpert on Trial
	!SQL WorkloadExpert for DB2 z/OS
	!SQL WorkloadExpert on Trial
	!SQL WorkloadExpert for DB2 z/OS
	!SQL WorkloadExpert on Trial
	!SQL WorkloadExpert for DB2 z/OS
	Foliennummer 27
	!SQL WorkloadExpert for DB2 z/OS
	Foliennummer 29
	!SQL WorkloadExpert for DB2 z/OS
	Foliennummer 31
	!SQL WorkloadExpert for DB2 z/OS
	Foliennummer 33
	!SQL WorkloadExpert for DB2 z/OS
	Foliennummer 35
	!SQL WorkloadExpert for DB2 z/OS
	Foliennummer 37
	!SQL WorkloadExpert for DB2 z/OS
	Foliennummer 39
	!SQL WorkloadExpert for DB2 z/OS
	Foliennummer 41
	Foliennummer 42
	!SQL WorkloadExpert for DB2 z/OS
	Foliennummer 44
	!SQL WorkloadExpert for DB2 z/OS
	Foliennummer 46
	!SQL WorkloadExpert for DB2 z/OS
	Foliennummer 48
	!SQL WorkloadExpert for DB2 z/OS
	Foliennummer 50
	!SQL WorkloadExpert for DB2 z/OS
	Foliennummer 52
	Foliennummer 53
	!SQL WorkloadExpert for DB2 z/OS
	Foliennummer 55
	!SQL WorkloadExpert for DB2 z/OS
	Foliennummer 57
	!SQL WorkloadExpert for DB2 z/OS
	Foliennummer 59
	!SQL WorkloadExpert for DB2 z/OS
	Foliennummer 61
	!SQL WorkloadExpert for DB2 z/OS
	Foliennummer 63
	!SQL WorkloadExpert for DB2 z/OS
	Foliennummer 65
	!SQL WorkloadExpert on Trial
	Foliennummer 67
	Foliennummer 68
	Foliennummer 69
	Foliennummer 70
	Foliennummer 71
	Foliennummer 72
	Foliennummer 73
	!SQL WorkloadExpert
	!SQL WorkloadExpert

