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Oracle SPA and RAT

QEHELL: 0053 HRIFHGR, IBTARENEZRAMEL2RSHEANEZTHSHE
BFHRRAZRT, BABRFEREZESENE!

SRR = EERE REXZRARS
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Oracle SPA and RAT
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PR FLFATIBY 3= PRir) &

REEHN (NS IRETR. BEEENS) UTEWMRFRFMBUREGME. TEEEXREE,
IUAEEFINEFEERE A, EEHGETEENEFRIISHISZm?

- FENNAHAEI T AR SCR TR E @I AR 5t B AT EIRHY R A Db —

A= R G EF SRR AR EXUBR ?
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RAT: Real Application Test
Oracle FmHIE 1 TIEEER R /ISLINE FRIEATEK

- Database Replay

- SQL Performance Analyzer (SPA)

Oracle Real Application Testing R MNABEERY . #UEEEREF SQL EREDHTER. Bl l—eERIl RER
RN, XA LA I SMERIRER &=/ MEXUES,
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FUEREIEEEEIN: Real Application Testing (RAT)

Consolidation :
Workbench SPA Quick Check

A4/ M FBFEEE
2o, REBSTHRETEY  parzul (eSs LEEs EIER, FRSHTARA (5
_ GNE S EEF. Exadata., ExaCC, ZfH
Oracle = i#ﬂ%gé?éﬁi}&ﬁuﬂwﬁZm FomRE! A In-Memory4Z) 12elR st

- ERGEIRITENAITENEN
o HWIR=_LAEIEEERERTS SLA
«  (FEREUEEIRS M A EIEEIE

*MOFR
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Database Replay

{FFSEPRE P IMER TAE G Eot T RS Production | Test
. pts . X gk Clients I Replay Driver
- FFTIERESTNFH A, ESKENE. WNAYESE % % @ :
MistAE B AR : :
!
B PR A A (A AR A e ﬁ i; ﬂ : gyt
AT S B ASSITX TR

N B
. N

T RSN R RS (RSN RAE) Ba @
R Tt Y & I I

-- FREMTIERE

| Analysis &
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SQL Performance Analyzer

SQL Replay Analysis Result: SQL_REPLAY_DEMO

Tesk Description  demo SOL replay functionality
Global Statistics
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

SQL Workload ]
Compare SQL Analysis Report

STS
SQL Plans + Stats Performance
post system change

BN TR FE ST SQL TER RIS NN

AR % FLEFF YR SOL TEREZE SOL (L{LE (STS)

M FNErEXISERRAEF SQL IE SN R AT BRI

IRBIFTEHRITITRISEERD (8) B3

5 STS. SQL Plan Baselines #1 SQL Tuning Advisor £65%, FZkimElimfRRT 2
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Real Application Testing : T A%

‘ Step 1. Setup Test System

Step 2. SQL response/unit testing: SPA* Best Practice

Please Do notdo a
Database Replay
without first doing SPA trials
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Step 1: Setup Test System

}_\_EH]:ET H’J%l\T #Z_l)\h_ﬁﬂi}"‘ I:Fl'fﬁﬁﬁ ?’LEEA{L-F : Step 2. SQL response/unit testing: SPA*

« MOS Note: 5609771 %N

Step 3. Load Testing: Database Replay

e R e R T A AR | —
. SSESEIRAE - NS FUREAAEER, LABEIRE —

Deploy Change and Tuning

ENNRF LIIPEREKRRILENR (R3], HESF)

- {3 Oracle Enterprise Manager -- Change and Configuration
Management Packs 7 ##iZF N4~ [BR YRz
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Step 1: Setup Test System

{EFEURERNE], NEREXER RIEERR

- BN EIEEEERIENER

{55FH Oracle Enterprise Manager Grid Control Releases 13C

Deploy Change and Tuning

- XiFmEin TIEmE, SFEeIEMEINRES
- BT TFRZAIRESSE

ZR4EFEOMEE L

- BRTERETN, WdRF EAIEEEFERE(RL
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Step 2 : SQL response/unit test

Step 1. Setup Test System

Step 2. SQL response/unit testing: SPA*

IR SRR RIfER SPA, AR BN4ERailiz EIHA
REHEE (WRAFER) FTREESEITITHIRIER
SPA 21471 SQL AFOHIEREST TR
HEXTTFEUREEER, SPA ISR LARIESSRL

A EEHIT SPA I TR INEEIERE

Deploy Change and Tuning

SQL Performance Analyzer Task Result: SYS.UPGRADE_10G11G

Task Name UPGRADE_10G11G SQL Tuning Set Name OOW 54G Replay Trial 1 10g_data
Task Owner SYS STS Owner SYS Replay Trial 2 11g_data

Task Description ;isgt upgrade to Total SQL Statements 54 Comparison Metric Buffer Gets

{£F3 SPA IRBIMERERR(ERRY SQL HRIEIAITIZIE LS o ©

Global Statistics

S 40,000,000

Projected Workload Buffer Gets SQL Statement Count Recommendations
. I | Z: 80,000,000 75 géal-cle oflffrs t;rvo optlions ;o fix regressed
SHRMH— |, ANRIETRIESF, WETLUSE IR :
- NIGRH—FPNE ’ WA LS HEHIRERIR u 2

SQL Count
I

Use the better execution plan

E 20,000,000 f . .
R 3 20,000, . : rom SQL Trial 1 by creating
j:;:l ‘/f_ | !ZIJ 0 IR angen putter Gots SQL Plan Baselines.

=)

M 10g_ciata [ 11g_data [ Plan Changed [ Plan Unchanged ("Create SOL Plan Baselines
Improvement Impact 24% @ .
Regression Impact -200& Explore ._alternate execution
plans using SQL Tuning
Overall Impact 22% @ Adyvisor.

(_Run S0L Tuning Acivisar
Top 10 SQL Statements Based on Impact on Workload

Net Impact on Buffer Gets Net Impact on % of Workload plan
SQLID Workload (%) 10g_data 11g_data SQL (%) 10g_data 11g_data Changed
4 g4dzf4akdrus2 12.000 20,318,458.000 13,502,097.000 33.550 35.780 30.670Y
4 gfacmb5ir3rz%i 11.990 6,990,541.000 180,401.000 97.420 12.310 0.410Y
§ 2ny75laat2vd9 -0.82012,973,052.000 13,440,825.000 -3.610 22,850 30.530Y
. . . c2fbO0ug5p7d4p -0.750 12,740,524.000 13,165,998.000 -3.340 22.440 29.910Y
Copyright © 2022, Oracle and/or its affiliates .
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Step 3: Load Test

HRIESCPRAY T FR B E S EEURES

PITED 2 )R TERBENIARERIERES

REREENSEHIRE?

- LIBVASE(A)ER LFRZ
. LAZ# commit-order synchronization=false (B) B2/}
- IR5 BHEBEERIK, BFERIEELER

Copyright © 2022, Oracle and/or its affiliates

Step 1. Setup Test System

Step 2. SQL response/unit testing: SPA*

N
DONEZ=——"2

Yes

Step 3. Load Testing: Database Replay

DONEZ—=
No
Yes

Deploy Change and Tuning
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ED» RAT #ELS
E) SPA HEls
B &S0k
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Production Test
| Make Change
Steps (1) (2) (3) (4) (5)
]Capture Execute SQL ~ Execute SQL ~ Compare -
SQL (STS Pre-change Post-change Perf.

Reiterate

(6)

<3roduction Change /
uning Deployment

Tuned System
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Step 1: }5%k SQL T1EfHRE;
«  SQL Tuning Set (STS)BFEE SQL T1EfHR
[ 39
_ | - STSEIE:
%%ﬁ% 7071 s
Cursor Cache 4= _frizlJ
Incremental Capture PTTIEE
| © BTERIEPAMNERERFRST STS A9iE
Sk

mgs,ef?- . MREFFE (1-2%) , IR

A[IEEM 1 API E

Production Database

Copyright © 2022, Oracle and/or its affiliates



Production Test
| Make Change
Steps (1) (3) (4) (5)
]Capture Execute SQL ~ Execute SQL ~ Compare -
SQL (STS) Pre-change Post-change Perf.

Reiterate

_(6)
<3roduction Change /
uning Deployment

Tuned System
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Step 2: {&4) SOL T{FREZRIMIE RS

geggdgde

WGiiring see _— Excort/mport Qi Tuning se

Production Database Test Database

«  XJTF Oracle #3EE 10g i E A, B STS IR S
- BEEXRERIIRES (BUEZR. dblinkZ)
- MNEFEESLSOLME (“fRE)
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Production Test
| Make Change
Steps (1) (3) (4) (5)
]Capture Execute SQL ~ Execute SQL ~ Compare -
SQL (STS) Pre-change Post-change Perf.

Reiterate

(6)

<3roduction Change /
uning Deployment

Tuned System
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Step 3: fEEZEERIHAAT SQL

« 837 SOL T{Eta#ktdeeE zk(Pre-Change Trial)

o AEFINE—EHI LT, LREAINSRITH
AT S —4&SQL

DML RUGSEFIERERD AT, DDLISHBE
. A TFRASHFRISQLSEE

DDLs
Parallel DMLs

DMLs without query portion ,eg: insert into XXX
values('XXX');

PL/SQL Anonymous Blocks

* SQLATHUTITRIF NGt HE Bk
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Full DML Test Execution

FERESEENIT DML iEG), MiGHIRE REKHIE L
SPA {£55 241 “EXECUTE FULLDML"I=HIUEHITIT/

- TRUE: TZ£#1T DML1ES), BfRRBUTHHMESMT. R TRUE, MFE DML Z/akHEIR, LABGLERS
SUREEHITISAE K

« FALSE (BAAME) LAXIAAT DML HNEIRRRZ T AMSEETE.
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Production

Steps (1) (2) (3)
SLapture Execute SQL Compare
SQL (STS) Pre-change Perf.

Reiterate

(6)

<3roduction Change /
uning Deployment

Tuned System
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- FoISChELT KRR E

SURETTR, #NT

iR GEHE R R

SRIY3EE

HIEFESHEE

(LGIRAE, fign, SQL BECE 4alE

- EFREFTHIT SQL
KR SQL HUTIHIAISEHES
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Production Test
| Make Change
Steps (1) (2) (3) (4) (
]Capture Execute SQL ~ Execute SQL
SQL (STS) Pre-change Post-change

Reiterate

(6)

<3roduction Change /
uning Deployment

Tuned System
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Step 5: VAR & HTIEEE

-« [FRRAERYERECERERE, fIan:
. Elapsed Time
CPU Time
Optimizer Cost

Buffer Gets

«  SPA IRERRTEXNTEHRSQLAISE
I

Improved SQL
Regressed SQL
Unchanged SQL
___________________________ = . {$FESQL Tuning Advisor 8& SQL

Plan Baselines{&& 48E[Z(KANET]

wwwwwwwwwwwwwww
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SPA Report

SQL Performance Analyzer Task Report: SYSTEM.SPA_DEMO_1

S0L Tuning Set Mame
5TS5 Owner SYSTEM
Total SQL Statements 256
SQL Statements With Errors 1

Global Statistics

5TS_DEMO

Projected Workload Buffer Gets SQL Statement Count
7,500,000 - 200

w =

; =

o 5,000, 000 5 100

= -

£ 2,500 000 =

= 7]

&8 0

SQL Trial 1 SQL_TRIAL_1353942463446
SQL Trial 2 SQL_TRIAL_1353943762936

Comparison Metric Buffer Gets

Recommendations

Save M

Orade offers two options to fix regressed

S
(2

se the better executio
Trial 1 by creating SQL Plan B

Create 50L Plan Baselines |

SQL resulting from plan changes:

0 Improved Reg_regﬁed Unchanged e T e
Change in Buffer Gets % SOL Tuning Advisor.
I 5CL Trial 1 [ SCQL Trial 2 I mewe Plan [l Same Plan Run SOL Tuning Advisor |
Improvement Impact 98% {}+ ‘/’]\‘
Regression Impact 0% o> /\\v/
Overall Impact 97% {} <4>
Top 10 SQL Statements Based on Impact on Workload
Buffer Gets
SQLID Met Impact on Workload (%) SQL Trial 1 SQL Trial 2 Met Impact on SQL (3%) | Mew Plan ‘
it 10zxdmnuxnsrm 73.130 1,624,594 29,573 98.180 v
{+  18vgpavhjadh3 24,350 1,621,531 27,368 98,280 Y
I 3fv28gfugyiag 0,050 26,504 29,573 -11.580 ¥
{F  SssSqltpt3aaf 0,030 2,768 502 67.410 ¥
L czzzubfafjzas -0,030 1,410 1,981 -40.500 ¥
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Production Test
| Make Change
Steps (1) (2) (3) (4) (5)
]Capture Execute SQL ~ Execute SQL ~ Compare -
SQL (STS) Pre-change Post-change Perf.

Reiterate

6) >\

Production Change /
uning Deployment

Tuned System
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Step 6: £ BHIEANERE

EEF MK A LRI I UERY B H

FHHEEURER TS = BRI E MR

Export/Import SQL Plan Baselines

Export/Import SQL Profiles

BT /52198 K (e.g., use DBMS_REDEFINITION)
IEFRIL R FITHER

ETEURES L
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Wiz

E) SPA#f5S
B /=i

D =0o=

Copyright © 2022, Oracle and/or its affiliates




MR E
T RRIERIRIFE
R TEfE
B 5t{ER SPA
BCEEINE
PSR

Copyright © 2022, Oracle and/or its affiliates

{ESCHLA : A IHAIPOCIKIIEES

10.

1.

12.

EiER1E

EBZ N

E

S HTIRATIESR

S ELENEIE i eas

%

E

S EH

lml

SR/ SR




1. X ERAITT

- RGN A 8 BEGHIATRE
- RTEERABFEEN replay database 34T (&% MOS Note 5609771)
- BEEEE R
- BRfARRIOTEE
- BRI EERAERE T
BENMEE
(AR FFEAHETE STS (SQL tuning set)
(AR FFEAHESR Database Replay
TefEEUERE

o —RE— 1 EFR
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2. T HRIGRIN FE
BAEE RN AMT

SUEATES

AR TIERE

, (BISEEE:

N

\YJ

SREBEIILCESER (X9F DB 20c ZRBIRIRRA) , HIan:

alter session set optimizer_mode=FIRST_ROWS_10

T RS EARIRIRS!, 5140:

FRERTLIRAZ (XA transaction)

PIHINES

B Z152% 19¢ Testing Guide (10.4 Workload Capture Restrictions)

{AIRT A TERL

/

HES=yviE]

ARTHT)

S IR L At

ERT{ES (DBMS_SCHEDULER jobs)
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https://docs.oracle.com/en/database/oracle/oracle-database/19/ratug/capturing-a-database-workload.html#GUID-4A1995F1-78F9-4080-8DFC-1E3EBCB3F4B8

3. 8%
SPA
©  BAERIT{EREFRIRZIERIERY SQL (LS
-+ NIRPEEHEREZRIRIE A ATEERI X STS
Database Replay
- HERBXELERERIATEE
. ISR
Ttwﬁ;ﬂk
«  HEXEELED]
- ERSFBENTHETRITERIR, XEHETRRIRENCK
- THREGB BB ESRIERERSUYT
R AAMET, BRI RISRA(E

2 * Bytes received via SQL*Net from client FiH=E (from AWR report)
MBS EERT (B FRHERTHH RI/)N(10-30min)

RS-

I/I'I

Al
O
L
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s IR TERE: RN s

NERAFIRIER SPA #1 DB BB, 1BES RIS BIsefE20EE, LUBESRIE
BRSSP EEUE

tO t to t/ t8

Create Query Create Query Create Query Create Query
custgmer customer order order customer  customer order order
custjo=1 custno=1 orderno=1 custno=|1 custno=2 custno=2 orderno= orderno =

2 2
STS End STS
Capture Capture EB?%#F%
Wi
SPA IR IG A AR EROEUE LA SPA IXIGHAIBI FCEIE
IE=EIREIRYT RERITEONE

BN N A B IE & Eya[ Ry

Copyright © 2022, Oracle and/or its affiliates




=\
N
|
4
°

3. R L1k

Performance Hub

Mo Auto-Refresh - Refresh

. Last 24 hours:
Select Duration | v 5020 05:01 PM - May 12, 2020 05:01 PM T

4 Time Range @

254
. o Wait
§§ 277
<< % B cpPu
0 — Max CPU (cores)
06:00 PM 08:00 PM 10:00 PM 12:00 AM 02:00 AM 04:00 AM 06:00 aAM 08:00 AM 10:00 AM 12:00 PM 0Z:00 PM 04:00 PM
May 11, 2020 GMT+0200 May 12, 2020 GMT+0200

ASH Analvtire S0 Manitarinn

RN IR TEREBN T 4 8, B LS 8 rasswk.
o REIAERNI{ERZE
1. Batch
2. OLTP
o SBIEEAIALIEFD OLTP Y STS
o« TEPEHUEFEF TS database replay FRLA
3.  1EEXZARBYRTEIER R FIaiEk
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4. EEUEFEEIZ BISTIHSPA

»  SPAXSTHHITK B EEEERIRATIIH 2 A AT DAY,

- SPAR5HaIER-

. UNERS(EH SPATERIIERE

it

- AfERATNIIBHEMASL

PR E T S AR IERE N PEEETT.
fERIER), WIXZHUBR N rER ERRE IEa RS

«  SQL Tuning Advisor

« SQL Plan Base lines

C4ERE N RERNES:

A, BAAE, WRERY

« 7E3CFRAY POCE

210 f5LAERIFED!
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CPU Production Test
Clients Replariver
Stoogs b 5 L o
Q

€y
IR\
T\

« Replay clients

CHIRSE: (IR TEIEER ﬁ i? ﬁ ﬁ ii

55E8) 131

CPU

Memory %@i | |

Storage E%%ﬂ E%%ﬂ E%%ﬂ E@ E%%ﬂ
* Network

B 0 S MEEE

Copyright © 2022, Oracle and/or its affiliates




6. SefEZEE

- AEERIUEEFRIBIRRIA.
- (BN A REFEITHIRTEIRAYSCN

- FHUECNFFER (90 Siebel) XNEUEEFHIRBREUR
- RERSA

*  RMAN copy.

Use point in time recovery until Capture SCN

- Standby Database
Can use Snapshot Standby or by breaking the standby database
Use recovery until capture SCN
« Data pump
Incremental
Flashback time

« Test master and Snap clone
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7. EERIA

RO EEENEIEURE?
« MESTHEEAZRRE, B)-
BRI SRR A EE
b IRl
KAEE TS
HEES O/ R A ERHESATFIL
o YEEELR,
RN =RV BER N FHIREEA
{EFRFE (M12cED)
N A AR R BN BE R T et sk
« DBMS_WORKLOAD_REPLAY.GENERATE_CAPTURE_SUBSET

begin_include_incomplete
end_include_incomplete

5

Copyright © 2022, Oracle and/or its affiliates



8. FEIZRT

Synchronization = SCN, TIME, OBJECT_ID ?
« TIME

« HEFRIEVABEIN (DB 12.2 REERA)

- NRERER, BERLEPER

. AN, XFFPEEKthink_time_scale, connect_time_scalef9/EMhE, IXEME—%IR
« SCN

- SRS SRI(ER

- BIREEMZRINATEES

- WNREGMEETE, BIRENSHEEIKAIATE

A\;

- OBJECT_IDEEHR, Ba8F %I SCN b, EA4AE(FE
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8. [T
HFHE: AT ASHIIRE
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8. RIZ1ET\

HF SCN: ERTFRLREER, SHET SN WITERERFS (XaeRiFss
FRHIEESS R IE F T — b rhBOEE E)
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9. BT IRETIESR

{AIiy R R IRGTIEE?

.« HiERFFERESETERFRAEARR
MEEEF 8 (dba_workload_connection_map)

ESSIEEE
QR ERFTHRET?

- EEREE
{FH5S WRC ZFintEREANEZEZRT .
ABEEZTAF 12c R1-19c pFEH, EATEEIIRSES
STEGEIERRIATT (DESCRIPTION=(ADDRESS.....
« TNS£:H
RACHIENE
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10. \F2BJ[a][EFaa

BEE—Ln)a!

M3 FHRIERFFIE. XEXEBRTESED:
AN [a)RR
HBIMERE TRE
EREATIBIRN ZIRIELK

(EFRfIATE
ToR% Rk
ToEZIRE D
o LA FtERIAREIR R

TR RIBINEERRETR] 30 o8, 13 R 2 /N\BT.....
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1. ERU/EE
R rAvieN =N it

FEEER. JiEEE - EAROMAER

H—/N&B5?

FA P8 A B FRk THEERLER 80-90%

HIEETEEREMNRET/INXR. 22

RS BRI AE?

- FEES

- BFIEXHRIES R
BHEETEEERALAFREARLE

i (TRDXIR)

L\J\

(w0
(V)]
>
(q0)
(=
<
=
(-
O
<+
@)
(=
-
L
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DirecTV '
HEEIBEEFFIS SOL IHRIASEREF 25% E)

DIRECTV.
— [ lan =
LENETT =
DIRECTVASREMTEIFHN900Z FEEEFIMMETFTEE  Oracle Real Application Testing

HIEBRARSS .
BRAR
ykﬁﬁ / *",E SQL Performance Analyzer toiR Bl ERE FIERISQL

. . . {FHESQL Profiles BEREM{L, SQL
12 Siebel FEOUE W = AV ES Isveam
1% Siebel ¥ T/ LR RS+ R BEHISIR RERSA 5N, SEHR SPA FIF R SERPRRE AT ST - o5

WSS RSB N FERs, (SEHRTEIRA#ET 100 53E5T//) AN A
B (EHETEIZH 6.9 /N, THERRFET. ZRINFES|

BET{FfE: 109K AER SQL 1EG ’& ﬁ

BSLA, RTITIRER, BERREE
ﬂRETEXSQLur]r“HﬂE%EﬂZS%
HRIGTc SQL BFESE{4

Copyright © 2022, Oracle and/or its affiliates



Allied Irish Banks
R B S RS EAITE

YAGITET ]y

EREZ/R=1R1T (AB) BE/R="NX"@RTZ—.

AIBIREETSMEIN AFIEARITARSS.

ki /s

SHRAMERZRITER T 1Iz= 0Tk

(ERIRRNE ERE A apEHA

B
« BEEFIFREM Oracle BUEEINE

o RAGEEIMEEBCRATEHA

o OHIERINER, EEREEESIFIR
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Oracle Real Application Testing
R ZE

SQL Performance Analyzer, SPA Quick Check
Database Replay

g

{FRSPARIFICEIRHIT AN B EEE
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Resources

* Oracle Testing Guide

* https://docs.oracle.com/en/database/oracle/oracle-
database/19/ratug/index.html

* Bugs
* BUG 27984028 - Replay hang caused by two commits that both have
same post commit scnh

* BUG 28831750 - Replay divergence appears as top SQL during a RAC
replay

50 Copyright © 2022, Oracle and/or its affiliates


https://docs.oracle.com/en/database/oracle/oracle-database/19/ratug/index.html
https://bug.oraclecorp.com/pls/bug/webbug_edit.edit_info_top?rptno=27984028
https://bug.oraclecorp.com/pls/bug/webbug_edit.edit_info_top?rptno=27984028

Thank you

Questions and Discussion
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