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czyli, co nam dajga nowe wersje oprogramowania?

Agata Rachobinska

OPTIMalizacja kwerend SQL

18-19 listopada 2010
Naruszewo, hotel Szkockie Ranczo




Dlaczego tuning kwerend jest problematyczny?

. Srodowisko rozwojowe

- Brak umiejetnosci, badz zbyt ogolna wiedza
- Generowanie zapytan ze szkieletow
- Nieadekwatne srodowiska testowe

= Produkcja

- Problemy wydajnosciowe poprostu wystepujg

- Gromadzenie informacji z wielu miejsc

- Ztozonos¢ analizy wymaga specjalistycznych umiejetnosci

- Potrzeba rozwazenia catego obcigzenia, a nie tylko jednego zapytania
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IBM Optim Query Tuner

Optymalizacja wydajnosci oraz obnizenie kosztow

. Optymalizacja wydajno $ci = Zmniejszenie kosztow

- Poprawa satysfakcji klientow -
- Poprawa wydajnosci -
organizacyjnej -
- Wazrost poziomu swiadczonych
ustug
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Wzrost ogolnej wydajnosci systemu
Zmniejszenie obcigzen
Uproszczona analiza dla
administratorow, programistow,
projektantow

Poprawa efektywnosci zbierania
statystyk

Skrécenie czasu wykonania




Pojedyncza kwerenda kontra cate obci  gzenie

Srodowiska rozwojowe Srodowiska produkyjne

/

IBM Optim Query Tuner
Tuning pojedynczych zapyta n Optymalizacja pracy dla uzyskania
SQL w srodowiskach szczytowej wydajno $ci

przedprodukcyjnych, podczas
gdy poniesione koszty s g
niewielkie
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Co potrafi OPTIM Query (Workload) Tuner

= ldentyfikacja zapyta n
- Katalog DB2

- Dynamic statement cache

- Monitory zapytan oraz
wydajnosci

= Utatwienia analizy
- Formatowanie zapytan
- Adnotacje
- Wizualizacja sciezki
dostepu

- Porady eksperckie
- Poprawa projektu
kwerendy

- Poprawa jakosci statystyk
- Pomoc w projektowaniu

baz danych

1] Queries java *QTProject_QueryTunerFolder_Queryl &2

~ Query Annotation

Parsed Query

Formatted Query -~
WITH DT{ COST

SELECT CASE WHEN R.R_REPAIR_COST < 100.0
FROM TPCDS.REPAIR AS R
» TPCDS.CATALOG_RETURNS AS C
WHERE C.CR_RETURMN_SHIP_COST > 100
AND R.R_DIAGNOSIS LIKE "%fire%%’
AND R.R_ORDER_NUMBER = C.CR_ORDER_NUMBER &

< | > :

| & query

Advisor Recommendation Overview

Advisor Pricrity
Statistics Advisor
Guery Ad
Query Advisor <
Access Path Advisor €3 LOW

Desaription

Context

Query | Analysis Result 1 57

[%¢ Problems | @ Javadec | [, Dedaration | 4 Data Source Explorer | = Properties | G, sQL Outine | 9] Error Log | B Console | B advisor Detail 52

w Selected Recommendation:

Description

Consider adding join predicates between columns R_ITEM_SK in table REPAIR(R) and
columns CR_TTEM_SK in table CATALOG_RETURNS(T) which use the referential constraints
between table REFAIR(R) and table CATALOG_RETURNS(C) to avoid 3 potentially costy
Cartesian join, Check the explanation for this warning for more details about possible impact
and examples,
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= O [ B outline 32 &
An outline is not available.
= Access Plan Graph B
" ———5 —
TRETURN
930034

~

Gather and recoliect all of relevant statistic
iding join predicates between o
Consider adding the following predicate to
The TPCDS.CATALOG RETURNS table is)ac i

[ workioad List View

Explanation

If a referential constraint is defined between two tables, the queries that join the two tables A
| generally have corresponding join predicates that map exactly to the referential constraint.
| Suppose that 2 referential constraint RI1 is defined between table T1 and T2, in which
| TL.CLis the parent key and T2.C1is the foreign key. Assume that an SQL statement joins

the two tables as follows:

| SELECTT1.CZ, T2.C2
FROMT1, T2
| WHERET1.C2

| As written, the SQL statement does not indude a join predicate that represents the
| referential constraint between the two tables. The resultis lkely to be a large number of
| meaningless rows. Therefore, consider rewriting the SOL statement as follows:



Uproszczona analiza

Zdefiniuj lub wybierz workload

Select a workload and then dick an item'in the Open menu to view information about th

% Mew Workload = | 3 Open = o Refresh | 30 Remove m Tools
{ I
E=nE
| [ Wizard... summary Status Owner
T MABLED/STARTED SYSADM
3
(] Statement Cache... MNABLED/STARTED SYSADM
&} catalog. .. HALYZING B305C07
- MALYZING B305C12
0] QMF...
e MALYZING B305C12
i, GMF HFO. ..
& rFile:s

= Category...
[0}, Other workloads. ..
=

. AP
-

Przejdz do wybranej porady

Advisor Recommendation Overview

These recommendations are part of a sample project. Learn More

Advisor Priority Description

= Recommendations
Statistics Advisor & HIGH Repair statistics problems for this quer
Query Advisor (¥ MEDIUM Consider adding join predicates k==
Query Advisor ¥ MEDIUM Consider adding the following pr
Access Path Advisor 3 LOW The DSMB510.EMP table is acce!
Index Advisor & Low Index recommendations found.

Statistics Advisor (@ MAINTEMANCE Gather and recollect all of relevant sta

F Context

Uruchom porady

Worlload Statemens

capture, consolidation, and analysis.

o Capture ~ B'L"!orkloadTools =

FI B Run All Advisors L

Filter name: | DE
é‘g Run Workload Statistics Advisar

§:§ Run Workload Index Advisor
| |§& Run Warkload Query Advisor

Immediately capture statements or multiple sources to this workload, |zunch workload advisors, use tool

& QueryTools - @ Schedule

i '3@ History

Elview -~ [Gcu

oTKInE

Execution Coury '
| 95| Workload Report

5 i 21.151768
5 | E@ Workload Environment Capture 23.351143
5 CACHE™ S I68 7T 18.033714
5 CACHE 28.535755 5.907151

5 CACHE 103.893761 20.778751

Average Elapsed Time {sec]

Accun

0.069
2.278
10.32]
0.045
5.521

Sprawdz poprawe

Workloads List

Select a workload and then dick an item in the Open menu to view information about the workload. To create a workload, dick

% New Workload  ~ [f:‘:; Open -~ Q-;;.('L“" Refresh Remove il Tools

| MName Summary Status Ownier Execution Time
WorkoadWithTypicalStats AMALYZING B30S5C12 CPU time; 97.32 (second. ..
WorkoadTunedWithStatsAdvisor  AMALYZING B30sC12 CPU time; 53.19 (second...
WorkoadTunedWithIndexAdvisor ~ AMALYZING B305C07 CPLU time: 40.67 (second...
Absolute CPUTimeExceptionManitor  EMABLED/STARTED SYSADM MN/A
MaormalMonitor EMABLED/STARTED SYSADM MN/A

J Quer _ 1 Initial Analysis 53
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Wybieranie kosztownych zapyta n

DB2

= Plan table

= Statement table - — _
Zdefiniuj lub wybierz workload
= Catalog plan or package \Workioaas Lis

] Stateme nt cac he Select a workload and then dick an item'in the Open menu to view information about th
. . |_=<j Mew Workload = E'; Open = é}a Refresh B REmmwE g Tools
= Profile monitor — :
| O Wizard... §ummary Status Cwner
=  NABLED/STARTED SYSADM
i i [f] Statement Cache...  » §45 pieTapTED SYSADM
Optim Development Studio & catsic.. i) S,
> [0 oMF HALYZING B30SC12
SR NALYZING B305C12
QMF and QMF HPO 0y QUF HPO...
5 File...
= Category...
DB2 Query Monitor [B}, Other Workloads...
OMEGAMON XE for DB2 — 2

File, text, or exported
workload

User defined category
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Wizualizacja zapyta n przyspieszaj qca analiz e

Formatted Query | Annotation | Additional Information
= SELECT A.EMPMO
: , & FIRSTHME Pr raz kcii
» A.LASTNAME . F)S,ty ob ad Ske C,Ij !
A.1CB olnow, pre atow : . .
AR J » predy Sprawdz statystyki tabeli
£ It
, A.BONUS P oraz dodatkowe
, A, COMM ; ;
informacje
, B.LOCATION
i , C.PROJMAME _
FROM DSNA910.DEFT AS B CARDF=14  QUALIFIED_ROWS=w|
k , DSMES10.EMP AS A CARDF=42  QUALIFIED_ROWS= s |
= . DSMA910.EPROI AS C CARDF={missing) QUALIFIED _ROWSE vJ
VWHERE { A.EMPNC IM ( SELECT DSMa910.DEPT.MGRNG ~ COLCARDF=42 MAX_FREQ=(r iy__:
FROM DSMNE210.DEPT CARDF=14 QUALIFIED_ROWS= v
& VWHERE DSN2910,DEPT.MGRNO 1S NOT MULL COLCARDF=3 MAX_FREQ=4: [»| DSNS9 10, DEPT. MGRNO contain(s) skewed data
ol AMD &, \WORKDEPT = B.DEPTNG COLCARDF=8/14 MAX_FREQ=: !YT_E DSMES 10,EMP. WORKDEPT contain{s) skewed data
AND B.DEPTNO = C.DEFTHNO COLCARDF =14f(missing) MAX_FREQ [s|
}
DORDER BY A.EMPNO ASC
, AFIRSTHME ASC
, A LASTHAME ASC

Przyspieszenie analizy, skrocenie przestojow
- Zapobieganie btedom ludzkim
- Okreslenie, gdzie powinno nastgpic filtrowanie
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Wigok zmian

Origiral .f.'Trans{‘c:rmed I Original | Transformed | i
Annotation to display: !AII IVI Annotation to display: |ﬁﬂ :__‘Z‘i
[ Expand all =] collapse all D customize [i] save (=) Print [ Expand all 5| collapse sl [Fy customize [5]] Save () Print - Clear Highlights
Formatted Query Formatted Query .
B SELECT A.EMPNO E-  SELECT A.EMPNO
, & FIRSTNME -~ FROMDSNG310.DEPT AS B
 A.LASTMAME , DSME8910,EMP-AS A
» AJOB ! , DSMBS10.EPROI AS C
, ALSALARY i -40}\ WHERE { A.WORKDEPT = B.DEFTNO
, ABONUS ~¢%  AND A.WORKDEPT = C.DEPTNO
; AL COMM i AMND B.DEFTNC = C.DEPTNG
, B.LOCATION é = AND A.EMPNO = SYSADM, TDSNWFQB{02)". MGRNO
, C.PROIMAME DE2 creates & virtual table; SYSADM.DSNWFQE(DZ), to process the following correlated subguery
FROM DSMN3910.DEPT AS B i st SELECT DSMa910,DEFT.MGRENO
S , DSMNE910.EMP AS A i FROM DSMNE910.DEFT
= , DSN2910,.EPROJ AS C T WHERE { DSN§910.DEFT. MGRINO IS NOT MULL
WHERE { A, EMPMNO IM { SELECT DSMN8910.DEPT. MGRMO - AND A.EMPNO = D5N&910.DEPT.MGRMNO
i FROM DSNE910.DEPT P J
& YWHERE DSMES 10, DEPT. MGRND IS NOT MULL o End of the subquery for the SYSADM.DSMNWFQE(DZ) virtual table.
T AMD A, WORKDEPT = B.DEPTNO )
AMD B.DEPTNO = C.DEFTMO ORDER. BY A.EMPMNO ASC
1 . A.FIRSTMME ASC
ORDER. BY A EMPNO ASC ik ; & LASTMAME ASC
; A.FIRSTMME ASC
; A,LASTMAME ASC

Przyspieszenie analizy, skrocenie przestojow
- Widok zmian ktére nastgpig
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Uruchomienie porad eksperckich

Workload Statements

Immediately capture statements or multiple sources to this workload, launch workload advisors, use tools I
captire, consolidation, and analysis. u StatyStykl

:@: Capture =~ 3 Workload Tools = @k Query Tools = @ Schedule + G@ History - Zeb ranie re komen d owan yCh
1§ run a1 advsors _ = statystyk aby zobaczyc
Filter name: 2k [+ Ef View. = [ Cus z T4 ) TN
. E?g Run Workload Statistics Advisaor [ - Wpl'yW na Wybor SCIeZkI
Epp %_'Ii Run Workload Index Advisor d OStQp u
| |_[-i'3 Run Workload Query Advisor
| A lmmoRn L |
5E:e:Eu:l..ltivr:an Cu:nurfI {:?:_} Workioad Report i ;;jrﬁalg?:lapsed Time {sec) D.ﬁ.;ct;rg - Z apytan | a
. WA
5 Glﬂ Workload Environment Capture 73.351143 2. 3789 Al Zeb ran |e re kom e n d aCJ |
5 CACHE 9 I585 71 18.033714% 10,322 M. , .,
5 CACHE 29.535755 5807151 0.0459 odnosnie tuningu zapytan dla
5 CACHE 103.893751 20778751 5.5212 3 0O
5 CACHE 498.326721 99.665344 0.5%74 uzyskan Ia |€pSZ€] ICh
5 CACHE ©7.203255 13.440651 2.4917 y s
9 CACHE 83.785201 9,303573 0.3156 efektyWHOSC|.
9 CACHE 170.230835 18.914537 0,1205
1 CACHE 193.929134 17.629927 14,428
11 CACHE 298.512375 22,592033 5.0555
11 CACHE 208.377579 13.943417 0.1524
L1 CACHE  208.310974 18.937361 0.08499 n I ndeksy
11 CACHE ' 37.513599 3.410327 2.9663 & i
3 CACHE  205.77478 18.706799 0.05%% K Zebranle rekOmendaC]l
13 CACHE 2494.350244 18.79925 1.2845
5 CACHE 353.33551 27.1/9655 0.94935 dOtyCZa.CyCh dOd atkOWyCh
15 CACHE B34.005241 5.250328 0.0872 1 A v,
15 CACHE | 15,534015 0.97087: 0.3639 IndekSOW CO moze
P | 1

zredukowac liczbe scanow
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Analiza Access Planow

= Wizualizacja sciezki dost epu
- Przeptyw przetwarzania zapytan
- Indeksy i operacje
- Uzasadnienie optymalizatora

[ ModeType

. Table[&]
Hame : LINEITEM
Creatar Mame L SY3ADM

Correlation Mame © L
Cardinality . 479008372
= partiioned table space {index based} =
@’& Repair statistics problems for this query. Gather
missing statistics. Recollect confliding statish
cs and potential obsolete statistics. Colled stat
istics for potential data skew and data correldiio..
%“_& Index recommend ations found.

Press 'F2 for focus on recommendaions

| ELINEITEM
172808372

ae3UPPLIER
300000

| =)

r. B
[etiLjom
| 65845500 S
5 '] =
Mode Type - Mested loop join[3
Mame C MLJOIN
Cardinality . 6584.5588
Total Cast © 1763.5972
HzFETCH 112 Cost ©158.6043
| CPU Cost : 1.5853068E7
§ <innerjoin =
=AXSCAN =EMP welXSCAN a3 XSCAN nsDEPT
42 42 0.3333 1 14

&)

1 1
WIKDEPT2™, /+4KDEPT1
8 14

HTBSCAN
1248 9805

Bt
#EPRO.J
10000(defautt

#1FETCH
1
f5—
')

0RDER
45000000

o
HPX0@OKODCKSPOP
45000000

SPXS@SKNK
300000
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Poprawa jako sci statystyk i ich zbierania

= Dostacza porad o
Brakujgcych statystykach
Sprzecznych statystykach
Nieaktualnych statystykach

= Rezultaty
Prawidtowo oszacowane
koszty
Lepsza wydajnosc zapytan
Mniejsze zuzycie CPU

“Half of access path PMRs could
be resolved by statistics advisor

before calling IBM support.”
— IBM Support

£ Statistics Recommendation Detail

* Recommendations

RUMSTATS Control Statemen

RUMSTATS INDEX{SYSADM.PXS@SKME FREQVAL MUMCOLS 1 COUNT 15) G e ne ruje
SHRLEVEL CHAMGE REPORT YES UPDATE ALL HISTORY MOME R U NSTATS C o ntrOl
RUMSTATS TABLESPACE DE4LIMEI. TSLINEL
TABLE{(SYSADM.LIMEITEM) SAMPLE 40 State m e ntS
COLUMM{L_SHIPMODE)
COLGROUP{L_SHIPDATE} HISTOGRAM MNUMOQUANTILES 25
COLGROUP{L_RECEIFPTDATE) FREQWAL COUNT 15 HISTOGRAM MUMQUAMTILES 25
COLGROUP{L_SHIPMODE) FREQVAL COUNT 15
COLGROUP{L_RETURMFLAG) FREQVAL COUNT 15
SORTDEVT SYSDA SORTHUM 4
INDEX{SYSADM. SXL @PESKOKEPDSQM KEYCARD, ]
+ Table, index, column, and column group details
Wlo_orperkey W skazuje sprzeczne
' Cardinality: 4 SEF . b k . k
Wi Uniform statistics collogkes = mm: 00,0
E; Uniform statistics sta I ra ujace StatySty I
'= Freguency statistics odlie mEN T1:28.075475
55 Freguency statistics status: conﬂlctlng
-I Histogram statistics coghmees
Histogram statistics satus missing I
Possibly point skewed! 1 [8]
Fossibly range skewed: Mo
O _ORDERPRICRITY
Cardinality: 5.0
Uniform statistics collection time: UUD 1-01-01 00:00:00.0
Uniform statistics status:
Freguency statistics collection tlme rull
Freguency statistics status: missing
Histogram statistics collection time: null
Histogram statistics status: rnissing H 4 H H
Fossibly point skewed: Yes WyjaS nle nle
Foszibly range skewed: Mo k fI kt ,
onriktow

= Conflicts detail

TABLE SYSADM.LIMEITEM
One of the frequency recards {-1,0) of the L_ ORDERKEY column group is out of range [0, 1]
Tolerance: 0,0010

The maximum frequency of the column group or column {L_ORDERKEY), {0.0), is less than the average freguency, or 1 divided by the
greater than the average unless only least-frequently ocourring values are being collected.
Tolerance: 0.0010
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Doskonalenie kwerend

‘Workload Query Advisor Recommendations Summary

The following is & summary of the queries analyzed in the workload, Use this criteria to filter the view for specific statements.

| Statements Sorted by Mumber
I Statements Analyzed Successfully 27

| Statements with Warnings 4

| Mumber of High Severity Warnings 1}

| Mumber of Medium Severity Warnings 1]

I Mumber of Low Severity Warnings 7

| Statements with High Severity Warnings
! Statements with Medium Severity Warnings
| Statements with Low Severity Warnings

Widok podsumowania = _

[0 Query Recommendation Detail

View statements ihat_meet the ?D" H | A 1
analizy e Podkreslenie
Degree of warning severity: [v|High severity [SELECT A.EMPNO 0 d p OWl e d n |C h
Medium severity | I iﬁ%ﬁm@ ., ;
[¥]Low severity i : A:JOB S k+ad nlkOW Zapytan
. . | ASALARY
Show statements that do not contain warnings ! : Pt
[Rest\)re Defaults] [ Save as Defaults + A.COMM
; B.LOCATION
; C.PROIMNAME
[FROMBENAIALDERTARE
| Lo DEMBSINENMR A5 A .
W . T | DeNSs 10 EPROT A3 €
."Statemenis \ ;_I_ndex Advisor :_Query Advisor Summary 23 | Advisors | ! :WH’ERE (AEMPNO IN ( SELECT DSNBS 10,DEPT.MGRNO Z ale C e n I a
I FROM DSM3910.DEFT H H H
' WHERE DSN2910,DEPT.MGRNO 15 NOT NULL I uzasadnienie
. . . 3
Filtrowanie rekomendacii _
po |Ch pOZ|Om|e ~ Selected Recommendation:
Description
[ Consi-c.ler adding j.oi.n predicahés Eetween col.umns EMPNO in table DSNSQIDEMP and columns MGRNO |n table [ if.a I'E.f.EI'EI.ﬂﬁ;ﬂ consh'a.i.l.ﬂt ié c‘Ieﬁ.net.:I between
- DSME910.0EPT which use the referential constraints between table DSME910,.EMP and table DSMES10.0EFT to corresponding join predicates that map exac
Qu e ry Adv |SO r S p raWd Z a avoid a potentially costly Cartesian join. Chedk the explanation for this warning for mare details about possible RI1is defined between table T1 and T2, inw
impact and examples. that an 50L statement joins the two tables a
« Brakujgce predykaty join dla referential sELecTTLC T2C2

. WHERE T1,C2 = icharHV3
C O nStraI nt AND T2.C2 = :charHv4

As written, the SQL statement does notindu

- Predykaty ktore mogtyby by¢ SISl A
indeksowane smzcrrica Tacs
« Predykaty 2 stopnia, ktére moglyby AT e
zapisane jako predykaty 1 stopnia
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Porady dotycz gce indeksow

= Poprawa efektywno $cizapyta n
- Indeksowanie kluczy obcych w
zapytaniach, ktére nie majg
zdefiniowanych indeksow
-~ Wsparcie dla dostepu index only
- Indeksowanie w celu unikniecia
sortow

= Uproszczenie u zycia
- Konsoliduje indeksy i daje jedno
zalecenie
- UmoZiwia analize co-jesli
~ Generuje DDL do tworzenia indeksow
- Uruchamia natychmiast lub zapisuje

« Testprzed wdro zeniem
- Wykorzystuje mozliwos¢ wirtualnego
indeksu wbudowanego w silnik DB2

(&) Data - Projects. Workload1 WarkloadTunedWithStatsAdvisor - IBM Optins Query Tunier Client

1 BS @i e i

?« dow

[gf Projects Query Groupl Query Before Tuning [?Z AorkloadINDEX_Workload 1 WorkloadTunedwith (?Z Projects. Workload 1 Wi
B B Workload Tuning Editor
Recommendations
=3
s | Recommendation |
| Feature Details Action ChjectM... | Columns 'f‘
BLEe A o o - Show DOL...
Index Create  PART_VIR... P_PARTKEY(ASC), P_NAM..|
= [] PARTSURP Show Related 500y,
Index Create PARTSUP... PS_SUPPKEY[ASC)
Index Create  PARTSUP... PS_SUPPLYCOST(ASC), PS..| Vhat IF Analysis...
= [W] LINETTEM |
Index Create LINETTEM.,, L_SHIPMODE{ASC), L_OR...| | i DOL. .
Index Create  LINETTEM.,., L QUANTITY(ASC), L_EZ&T..! T
Index Create  LINEITEM.,. L RETURMFLAGLASCY L_L.. s
Index Create  LINETTEM.., L_SUPPKEY(ASC), L _EXTE... Deselect Al
= [¥] ORDER
Index Create ORDER_Y... O _CUSTKEY{ASC), O_ORD.., |
0 [ Tndaxy Crast= NBOER ¥ 1 AROERKEYIASTY o M)
[l m | 2 |
! |
) DDL Details =)<
[=]] save
CREATE INDEX I
DB20E.LINEITEM _VIRT _IDX_1159535554645 ON i 1 =
SYSADM.LIMNEITEM { L_SHIPMOCE ASC, L_ORDERKEY bimns Used Shii B
ASC) FREEPAGE O PCTFREE 10; .
CREATE INDEX, USTKEYC_MATIOMNKEY... Y
DB20E.LINEITEM_VIRT_IDX_1152535563307 ON
SYSADM.LINEITEM { L_QUANTITY ASC, — | [IRDERKEYO_ORDERDA... ¥
L_EXTENDEDPRICE ASC, L_TA¥ ASC) FREEPAGE O i)
IBTIOMKEYM_MAMEM_... Y
ﬁc_l_\.'_!s_?r _E:@ | Quiery Advisor Summary
Popa i 4 L 1=
: Get Workload List s B 2
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Sprawdzenie ulepsze n |

Zbiera workload wielokrotnie aby

Workloads Lst | okresli¢ efekt zmian
Selact & workdoad and then dick an item in the Open menu to view informaton sbout the workload. T
[ New Workload _'_-'"n'.Eben » :“' Refresh REiteive ik 7
Wizualizacja zmian w Naia Sy Sk Cnee Exacution Time
access planie WorkloadWithTymcalStats ANALYZING B30SC12 CPU time: 97.32 {second...
WorkloadTunedWithStalsAdvisor  AMALYZING B30SC12 CPU time: 53,19 [second.|.,
WorkloadTunedWithindexdvisor  ANALYZING B30OSCOT CPL time: 40.67 {second.|,
= ARG Compare ¢ 100/Query Group 1/Query Before Tuning/1 IntﬁNs versus 100/Query Group 3Rewritten Query/1 After Query Advisor 2.3\-\\& = IED SYSADM NA
! ifuery Grou : ; : ! : TED SYSADM N/A
- ;:i‘:{a?ii?ifsri‘:up 1/Query Before Tuning/1 @_‘.‘-‘ ;‘;;\ e G * ._-';\ e ‘-—«.
s _Aq
1
E ‘-" ModeType - Table[20] T
I Mame 1 EPROJ 1
Creator Mame .~ D3NE0
Caorrelation Mame : © 1
i Cardinaity - 10000(default) 2QB2> wFETCH #=IXSCAN
<simpletable spaces 12400905 | s A B ( 1 ) ( 1 ) ‘
<The RUNMSTATS command wasnot run. = ¥ —— T
' | ‘MEPRD.I (mxscnu) Culxsmu) SDEPT (WMEMP‘>
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Workload Tuning vs. Query Tuning

= Optymalizacja decyzji oparta jest na kompromisach
- Statystyki — koszt CPU vs. oszczednosci na zapytaniach
- Indeksowanie — szybkos¢ zapytan vs. dostepne zasoby

= Tuning workloadu przyspiesza analize
- Analizuje wiele zapytan na raz

= Tuning workloadu konsoliduje i optymalizuje rekomen dacje
dla catego obci gzenia
- Rekomendacje dotyczace statystyk
- Rekomendacje dotyczace indeksowania

Przyspieszenie analizy, optymalizacji projektu
| wykorzystania zasobow
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Architektura Query Tunera

Windows XP or Vista DB2 for z/OS, V8 or later
with DDF enabled
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Weryfikacja zgodno sci z systemem produkcyjnym

= Przyspieszenie rozwoju
- Tworzenie, testowanie |
uruchamianie kwerend,
procedur i funkgji
= Zwiekszenie wydajno sci
- Analiza wptywu zmian
- Poprawa izolacji problemu
= Badz aktywny
- Wykorzystanie najlepszych
praktyk w zakresie rozwoju
- Test przed wdrozeniem
- Minimalizowanie spowolnienia
produkcji

[ proiect E.32
==
1= designProit
[#]1=F devProj
122 javaProjl

== WI

Mew

R T
w4 Create Quary Group
i‘ Create Workload Group

B Clone Project
=2 F = Copy ke
I E =

Clone a Query Tuner Project
Specify a name and & database connection For the target praject,

Target Project Mame: | F‘roject 1 opy

r~ Connections

" Clone project

seled

—. _ Wykona¢ analize f

Ed dtecé30
B4 DTECE30
B wwos4_ia
Ed samPLE
B4 sample951
& tpod_jia
B9 utec3os
Ed vazecza1

E4 psoeLuw | S T
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Lifecycle Approach to Query Optimization

= Zmieniaj workload proaktywnie
- Przechwytuj kosztowne zapytania z performance monitorow
- Optymalizuj bazy i zapytania oraz zbieranie statystyk
- Poprawiaj wydajnos¢ bazy danych i czasy odpowiedzi

Analiza

= Szybka reakcja na zaistniate problemy
- Zmniejszenie uzaleznienia od dostepnosci specjalistycznych
umiejetnosci
- Szybkie i ukierunkowane doradztwo w zakresie rozwigzywania
problemow
- Wymien nieskuteczne SQLe bez zmian aplikacji za pomocg
pureQuery Optim Runtime

, = Ulepszone projekty zapyta n od pocz atku

- Wykorzystanie doswiadczonych administratorow baz danych
| programistow baz danych

~ Strojenie pojedynczego zapytania by poprawi¢ projekt bazy
| kwerendy

- Integracja z Optim Development Studio

Reakcja
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cenariusze monitorowania | odpowiedzi

DB2 Query Monitor

©® DBZ Query Monitor. (mwt-d-rpUTzadministrator)
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BM Optimization Services Center for DB2 for z/OS

|

Query Tuner Client

Eclipse J

i) T
Query Based Tools and Advisors \ fWorhoad Advisors \

Query Tools Query Advisors

\

Workload

Query

Formatter Annotation  ||Environment Environment

Capture

Capture

Workload
Statistics
Advisor

Access Plan Visual Plan

Statistics Access Path
Graph Hint Query Report

Advisor Analyzer
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BM Optim Query Tuner for DB2 for z/OS

p—

Query Tuner Client

Eclipse J

o

Query Based Tools and Advisors

Query Tools Query Advisors

Query
Formatter Annotation Environment A%u?rgr A{(rj\d.e )(;r
Capture VIS Vi

Access Plan Visual Plan
Graph Hint

Statistics Access Path
Advisor Analyzer

_

Query Report
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BM Optim Query Workload Tuner for DB2 for z/OS

_—

Query Tuner Client

Eclipse J
- T T
Query Based Tools and Advisors fWorhoad Advisors \
Query Tools Query Advisors

Workload
Query Index WF;)rhoeT[d Environment
Advisor Advisor gRor Capture

Query
Formatter Annotation Environment

Capture

_ Workload Workload Workload
Access Plan Visual Plan Statistics Access Path Statistics Index Query

;i Query Report -
Graph Hint k" Advisor Analyzer Advisor Advisor Advisor
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Query Monitoring Tools

OMEGAMON XE for DB2
PE on z/OS

System level monitor

= Threads

= Memory

= Buffer Pools

= SQL Statement Summary

Alerts and Exceptions

Real time, near & long
term analysis

Tivoli family integration
= z/OS

= CICS

= IMS

User interfaces
= 3270

= Browser

= Windows Client
= Batch

DB2 Query Monitor

SQL Statement Monitor

= Execution counts & times
= CPU Time

= Getpages & /O times

= SQLCodes

= Hostvars

Alerts and Exceptions

Real time, near & long term
analysis

DB2 Tools Integration
= OMEGAMON for DB2
= SQL PA

= VE /OSC / QWT

User interfaces
= 3270

= Browser

* Windows Client
= Batch
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Query Workload Tuner using
DB2z Profile Monitoring

Workload Capture
= Execution counts & times
= CPU Time

= Getpages
Capture SQL for tuning

Eclipse Integration

= Optim Development Studio
= InfoSphere Data Architect
= Rational Application Dev.

= Rational Software Architect

DB2 Tools Integration
= OMEGAMON for DB2
= Query Monitor (coming)

User interfaces
= Windows and Linux Eclipse



erformance Monitoring and Tuning

or DB2 for z/OS

Optimize performance and reduce costs
An Optim Team production
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