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. Safe Harbor Statement

The following is intended to outline our general product direction. It is intended for
information purposes only, and may not be incorporated into any contract. It is not a
commitment to deliver any material, code, or functionality, and should not be relied
upon in making purchasing decisions. The development, release, and timing of any
features or functionality described for Oracle’s products remains at the sole discretion
of Oracle.

This document in any form, software or printed matter, contains proprietary information
that is the exclusive property of Oracle. Your access to and use of this confidential
material is subject to the terms and conditions of your Oracle Software License and
Service Agreement, which has been executed and with which you agree to comply.
This document and information contained herein may not be disclosed, copied,
reproduced or distributed to anyone outside Oracle without prior written consent of
Oracle. This document is not part of your license agreement nor can it be
Incorporated into any contractual agreement with Oracle or its subsidiaries or affiliates.
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. Why SQL statements regress?

3 Broad Categories

Application

Resource and contention
Issues

ORACLE




. Why SQL statements regress?

Optimizer-related

Stale/Missing statistics

Parsed Query
(from Parser)
Overly general statistics or incorrect histograms l
Quer
Improper optimizer configuration Transtormer
Upgraded database: new optimizer Jr“‘"“s"“me" query
£ statistics Data
Changing statistics (refresh) E""!'E:'-’*"; Estimator | e Dictionary
. . E [ @ lCruer].r + estimates
Changing data (plans do not scale with data) '
] Plan
Bind-sensitive SQL with bind peeking o Generator
Not parallelized (no scaling to large data) lﬁﬁg P Cenerator

ey
N
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. Why SQL statements regress?

Application-related

Bad execution plans
- Full table scans
- Cartesian join

Missing access structures

P O O rly Wr I tte n S Q L Poorly written SQL statements

SELECT * FROM employees SELECT * FROM employees

State m e n tS WHERE to_char(salary) = ‘sal WHERE salary = TO_NUMBER(:sal)

- Convert literal once and not the whole column

SELECT * FROM jobs WHERE min_salary > 12000;
SELECT * FROM jobs WHERE min_salary > 15000;

SELECT " FROM jobs WHERE min_salary > 10000;
=)

Literal usage

- e
SELECT *FROM_
SELECT * FROM _
SELECT * FROM _

Cursor Sharing

LibraryCache

ORACLE
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. Why SQL statements regress?

Resource and Contention Issues-related

Host: Runnable Processes
Hardware resource crunch

- CPU, Memory, 10, Network 12 ”d_/_wi
s . Cores

o
05:12PM 05:17PM 0%5:22PM

Data fragmentation

Logical Contention

- Row lock contention
- Block update contention

ORACLE
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. Sub-optimal SQL performance: Symptoms

ASH Analytics
Symptoms lm Crany I ek I MHMonth I |5 B I Cal=ndar I Custc—r.’.]

Consumes high CPU, buffer gets, I/O, PGA memory | .

= Long running SQL or significantly different :
runtimes

= High I/O, CPU, memory, network waits e

Top Level SQL ID

02000M 020PH 02:0PM 02 15PH 2200M 02125 020PM 02535PM 0249 02 4EPH 02i50PM RiSEPH

PLiSQL 3
SQU Force Matching Signature

= TX Enqueue Waits, Row Lock Contention e
= Plan regression e
= SQL appear in

- Top Activity Page

- ASH Analytics Page

- ADDM Report, AWR Report, ASH reports

Session Altributes ¥ | 5QLPsn Operstion Line
SQU Opeode

S Top Level SQL Opeode

4

Illllll i
teRREE 3
¥ L]

;

llllllll||
2388283¢s8

¥
5
i
r
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. How to identify these SQL performance
problems?

ldentify SQL performance problems using:

SQLs consuming high DB :
e ADDM and ASH Analytics

Real-time SQL Monitoring &
Database Operations
Monitoring

SQLs with execution plan SQL Performance Analyzer
changes (proactive)

ORACLE
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Identify expensive SQL (Excessive DB time):
ADDM and ASH Analytics

* Analyze current database performance
through ADDM runs

ASH Analytics » Next generation Top Activity Page

ORACLE
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. ldentify expensive SQL: ADDM

SQL consuming too much DB time

Database Activity

Run ADDM Finding Histary
A D D I\/I The icon selected below the graph identifies the ADCM analysis period. Click on a diferent icon to select  different analysis period,
=
gas
'hroughput centric: Goal is to ;. gimn 2
3 oom
g p 0.5 W CPU
- z f
=
g 0
‘ . y g %o [3 a 10 12 PM 2 4 3 3 10 12AM 2
reduce ime 5

L2O0000000000000AA0NSSERSGNSSSNS0AB AN CSS N0 0CcS

(& TIP For an explanation of the icons and symbols used in this page, see the Icon Key

I d e ntifi eS tO p S Q L ADDM Performance Analysis

Task Mame ADDM:644923168_1_1016

Filters | Yiew Snapshots Yiew Repott M Diagnostics
Task Owner 5v5 Average Active Sessions 1.5 Period Start Time Dec 30, 2011 2:30:41 PM End Time: EI:C 30, 2011 3:00:06

S h OWS S Q L I m p aCt Impact (%)v Finding ‘ Occurrences (24 hrs ending with analysis period)

I Wirtual Memory Paging 3 of 40

| ] 65.2 Top 50U Statements 2 of 40

[ | 76 “Scheduler” Wait Class zaf 48
Frequency of occurrence I s St oo s 2o

1 36 “User [JO" wait Class Sof 49

| z.z Soft Parse 3of 49

| 2.z Hard Parse Due ta Sharing Criteria Fof 49

Pinpoints root cause

[~ Informational Findings
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ldentifvy expensive SOL: ASH Analvtics

4
. iy,
o
02:00PM 02:05PM 021 10PM 021 15PM 02:20PM 021 25PM 02:30PM 02:35PM 02 1 40PM 02 :45P M 02:50PM 02 55PN

Top Dimensions » Shaw W] Total activity v CPU Cores

SQLID
SO0L ]
Top Lewvel SQL ID
PLfSGL ]
Sl Force Matching Sigrature
Fesource Consumption
SGL Plan Hash Yalue
S . Id tﬁ | Other
ession ldentiners 4 5L Plan Cperation B Commit
. ' W Applicstion
Session Attributes r SGL Plan 2peration Line B Concurrency
d MW System IfO
SQL Opeode B User I/
02:51F Top Level SGL Opeode 02:53FM 0215450 02:55RM L s
" Uzer S s | by wait Class
oL I [ by Wit Class | schedule SQL Tuning Advisor | | Create SQL Tuning Set | sar SesEen |~
P— p— e e User Session Activity (Average Active Sessions)
LI  smuscoinnn —— i —
O | swizmezoee pr————— 11208 49155 I —
L] saustanioa?y — tee i oo
| 7 bglann gsbgj3k [ RE 1:1658,545491 wll o=
[ | Ddokzazpzdzos e 1:207 28623 W o
) SfwnspgSmu2Eiq o o 1:56,34015 M o=
(] a57kbmwd1 gqflc W o= 1:656,34017 W o=
O afgSumuismSda - o 1:86,18245 ull o=
L1 ObabjuByqS w3 - o 1:86,18230 - fa'c)
T 11myt0qSema o1 1:126,1 oz
]
s _____|=3 Others I 17
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ASH Analytics

Active Reports Demo
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.Identify expensive SQL: ASH Analytics

Active Reports Demo

Click on Save

[ASH Analytics (5] Save |¢§ Myl | | Ful Screen | Refresh | 15seconds | v || Stop Refresh |
rour | pay | wesk [ menth | max | calndar | custom |
2
0
05:351 06:40P1 e o5:508M o5:s5en o7:008M o7:058M o7:10p1 o7:15p1 07:2080 o7258M 073080
Fiters  Mone
Iy Actvty | B Losd Hap
ait Class v| show [V] Total actwty [V] CPU Cores
= CPU Cores
10
B
B
4 | o
[ ]
L}
Total Act n
0 L}
R o727 o728Pm o7e2sem L]
sqLID [v] & 255 | schedule SQL Tuning Aduisor | | Create QU Tuning set | User Session v| b
Select saLin Activity (Average Active Sessions) User Session Activky (Average Active Sessions)
(] ST I, 22 | | 22352677 —— =T
(] 2magjashighT I I —— 1
[ eeussnsane . . o
[m} Sviaunguanyyd - . o
| ascébiipvign] . 2 ki
O dpygcauZmdatt . o I Ed
[0 | cupusTomasuit - o
| gsTemvdigat -, <o
O gemiFanncizue . o 24087215 oo
O 18709 2xu33n2 I 00 2:100.1 <00
ores — omes -—
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ashViewer_1376681523468.html

ldentify long running SQL.:
Real-Time SQL Monitoring

Automatically

: Enabled out-
monitors : : Shows global

: of-the-box with Obviates need , :

instances of no {0 trace PL/SQL and Guides tuning

long runnin o SQL level efforts

9 9 performance individual SQL - IE
SQL, PL/SQL overhead statistics
executions
Monitored SQL Executions Page Refreshed 12:13:00 PM GMT-0800 Auto Refresh | 10Seconds | v | (@

Top 100By | LastActiveTime | v || Type | Al v |l & & S S &, 0
sQL

S. | Duration Type | ID Plan | User P. | Database Time IO Requests S. | E. | SQL Text
Hash

3 I, + 05 6hc35b1m03mgz  159... SH Ws.7s A 3,739 1. SELECT c.C...

0.4.05 f58fbSn0yvr7c 147... DBSNMP l4.Ss - 1,423 1.. 1., select'upt...

o/ 5305 B fhfdupaxSoxsz M 33,65 752 9.. 9.. BEGINSsys....

o I 15.05 5k5207588wory  308... B 15.55 ol 543 9., 9.. SELECTDB...

ORACLE
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. ldentify long running Database operations:

Real-Time Database Operations Monitoring New in|SRacLeq9¢

D.I.TﬂﬂuSE

Data.base m O n |t0 rl n g Of Monitored SQL Execution Details: DBOP_EXAMPLE Page Refreshed 12:21:13 PM GMT-0500
application jobs o] Geeriies

General Time & Wait Statistics 10 Statistics
= Grouping of SQLs, sessions Execution Started  Tue Sep 18, 2012 2:45:27 PM Duration | 2 om Buffer Gets 0
for the application jobs Lastl;zl;r:j:;r?; 'Il'ue Sep 18, 2012 2:47:37PM Efet:;is;:;n;: Uus—-lz.Zm Ioizq;j:i _—;;8:
= Key scenarios: ETL - e
operations, Quarter End Close e
jObS I Activity | [Z] Metrics

|¥] CPU Cores

Driven by application
specified tagging ot Aty

L2 B CPU Cores

= Oracle Data Pump jobs s ] _ 3 sa_id: 75g0dscddh7ra
automatically monitored 0 RSO

I_id: 14gfgoyIqwise
2:45:30 PM 2:45:50 PM 2:46:10 PM 2:46:30 PM 2:45:50 PM 2:47:10 PM 2:47:30 PM 1 =ql

= Tagging ability in PL/SQL,
OClI, JDBC

Visibility into top sql statements
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ldentify SQL plan changes: SPA

4 prROD11 @
Ogle Database ~ Performance ~ Availability + Schema ~ Administration «

S I l \ Advisor Central > SQL Performance Analyzer > SQL Performance Analyzer Task: SYSTEM,SPA_DEMO_042111_2 >

SQL Performance Analyzer Task Report: SYSTEM,SPA_DEMO_042111_2
SQL Performance Analyzer Task Report: SYSTEM.SPA_DEMO_042111_2

SQL Tuning Set Name SPA_DEMO_042111 SQLTrial 1 VERSION_1
STS Owner SYSTEM SQL Trial 2 VERSION_2

= Tests and predicts impact of system changes L B Compreonierc o o
on SQL query performance Global Sttisis

Projected Workload Buffer Gets 5QL Statement Count

SOL Count
o
o
=)

= Analyzes overall performance impact o i —
including improvements or regressions e T

Chahge in Buffpr Gets
BlsoL Toial 1 WSOl Tria) 2 B HewPlan [ Sdme Plan

o

Improvement Impact 71% {¢

=  Common plan change scenarios { Fepemmon et 595
= Database parameter, schema changes

Overall Impact 63% 4}

Top 10 SQL Statements Based on Impact on Workload

Loggedin as SYSTEM (| E| dbrt3srv10.oracleads.com

~

Logged in As SYSTEM

m

Unchanged

= Statistics gathering refresh ol B et | [ I | |
SQLID Met Impact on Workload (%, SQL Trial 1 SQL Trial 2 Met Impact on SQL (%] | Mew Plan
= |/O subsystem changes, Exadata $ [P nw| e o =
[] Database upgrad es or patCheS 0 2wtgxbizuzby -5.090 1,260,969 1,638,856 29970 v P
& 2iytecyhkpze 0,560 27,271 1,276 55,320 v
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.Tuning SQL: SQL Tuning Advisor

Gather Missing or Stale
SQL Profiling Statistics
Statistics Analysis Create a SQL Profile
Access Path Analysis Sz Add Missing Access P._&/g:_
. @ / Structures ~ &
SQL Restructure Analysis

Modify SQL Constructs

Alternative Plan Analysis

_ Administrator
Parallel Query Analysi SQL Tuning éggf&t'ia‘oltneg;:;“ﬁl 2)
— Advisor '
Automatic Tuning Optimizer Create Parallel SQL
Profile (11.2)
Comprehensive SQL Tuning
Recommendations
* Multitenant database-aware New in|S34cE 19¢
« All SQL'’s are tuned across all PDB’s where it has executed before.  oamasast

« Empowers the CDBA to tune across PDBs in one click
ORACLE
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.Tuning SQL: SQL Tuning Advisor
SQL Profiling

Automatic Tuning Optimizer verifies and > Rever oL
adjusts its own cardinality estimates | .; e AV . \é/!
| e v
Optimizer provides additional information
to generate execution plan \
Test executes the recommended | (2 e S0, .
execution plan for performance | § 4 ) \‘f// R
W
Reviews execution history -—— —

v'ldeal when cardinality estimates are wrong, collection of
statistics on objects or creation of new indexes is required

ORACLE
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-Tuning SQL: SQL Plan Baselines

Some optimizer related change in Y
the environment results in a new 5o & . -

: gg ' Parse * 37011 S
plan being generated ﬁ Plan Acceptable

New plan is not the same as the
baseline — new plan is not

executed but marked for

i . Verifying the new plan
verification

1) DBA can verify plan at any time

2) Adaptive SPM, SPM Evolve Advisor
runs daily in the scheduled e
maintenance window. =1 \f=

2 NEY S
“»‘AM

Execute known plan baseline -
plan performance is “verify by
history”

v'ldeal when you need to preserve and use good, known and verified
execution plans




-Tuning SQL: SQL Access Advisor

Recommendations

» B-tree indexes

Indexes . B|tmap indexes Filter Options
* Function-based indexes Hypothetical ‘ Bpimizer
nd g
o o Shared Pool plimizer
Materialized S —
. ast refreshable
VIeWS and Full refreshable MVs 3_*";"“_"??'-_“_"’: | | workioad ‘ésm_ Recommendations
vView Iogs R | A _m g
% Materialized \
9‘;/ iews /
.. Range, Interval, Hash, Range- Eééggéé% :‘ateria“m ) /
Partition Hash, Range-List type, List ﬁlling > View Logs
table New partitioning schemes o% 519 B Parttions
already partitioned tables é N —e—
P_al'tltIOn « Local, Range, Hash type
Index v'Ideal when you need advice for creation of indexes, mviews
and partition for your entire workload

ORACLE




. Tuning SQL: Real-time SQL Monitoring Case
Study

| enabled parallel query, yet this query is taking so long. What's going on?

Parallel server downgrades?

» Uncontrolled parallel execution
 Parallel Server availability

» Object level settings

« Session level settings

v’ Ideal when you need to tune long running SQLS, complex queries with big execution
plans, parallel queries, DML and DDL statements, Exadata smart scans, cases of a poor
indexing strategies

ORACLE
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-Tuning SQL: Real-time SQL Monitoring

Insert executed with parallel hint

Monitored SQL Execution Details )

Overview =
QLID cadunifirads (i) Time & Wait Statistics 10 Statistics
Parzlle
ouration | : 0

el Saree TR S T, 2011 512330 P suer et [ X

Last Refresh Time  Thu Sep 15, 2011 :30:30 pu | | [Patabase Time 12.0m
10 Requests | 28K
Execution ID 16777217 PL/SQL & Java 0.0s
ser THCH o5ytes | 2768
wait sy oo | o
Fatch Calls 0

Details =
\ Plan Statistics |5£a Plan N-}} Parallel “ﬁ Activity |[] Metrics ‘
Flan Hash Value 4139393828 @ ip: Right mauss click on the table zllows to toggle between 10 Requests and 10 Byles
Operation Name Estimated R... Cost Timelina(430s) Execut... Actual Ro... | Memory (... Temp (Max) 10 Requests CPU Activity % Wait Activity %

|| E1INSERT STATEMENT I — 1 i

| ELOAD S SELECT —— 1o e B 1 |l

|| EPXCOORDINATOR T 3 240M e 20
# @ exsziD Qc (RANDOM) :TQ10000 MM eek SE— 8 240M SRR B 00
@ [} B% ELOCK ITERATOR 40M oK SE—— 8 240M
i1 TABLE ACCESS FULL PARTSUPP 40M ey I m2 240M —— 14K ] 70




-Tuning SQL: Real-time SQL Monitoring
Parallel Tab

Details =

|2 Planstatistis |§':5;e Plan | i} Parallel || Actvity |[7] wetris |

@ . Right mousz click on the table zlows to toggle between 10 Requests and 10 Bytes

Parallel Server Database Time Wait Activity % 10 Requests Buffer Gets
ElAll Parallzl Servers
J Parallel Coordinatar — 8.0m _ 14K _ 1,768K
Edﬁ Parallel Set 1
Parallel Server 1 (p000) i 27.63 - L712 . 324K
Parallal Sarver 2 (p001) W3L7s - 1797 . 336K
Pzrallel Server 3 (p002) i 28.15 e 50 - L7 . 324K
Parallel Server 4 (p003) i 28.45 - 1728 .325K
Parallel Server 5 (p004) 2925 e 50 o L7186 . 323K
Parallal Sarver & (p003) il 3485 - 1770 . 333K
Pzrallel Server 7 (p00&) i 28.0s - L7632 . 335K
Parallel Server 8 (p007) i 3455 11780 . 334K

« Parallel Coordinator busy for the entire duration!!



-Tuning SQL: Real-Time SQL Monitoring
Solution: Enabled Parallel DML

Monitored SQL Execution Details )
Overview =

SQLID  cédupOfinede @ Time & Wait Statistics 10 Statistics

Details =

|[E] Plan statistics | iz plan Mﬁ Parallel “ﬁ Activity | [7] Metrics |

#Tip: Right mouse click on the table allows to toggle between 10 Requests and 10 Bytes

Parallel Server Database Time Wait Activity % IO Requests Buffer Gets
Bl All Parzllel Servers
W Parzllel Coordinator i 015 . 26K
Eﬁiparallel Set1
Parallel Server 1 (p000]  53.8s il 3397 B 545K
Parallel Server 2 (p001) B 5555 walll 3,515 B 563K
Parallel Server 3 (p002) ) 53.9s el 3403 B 547K
Parallel Server 4 (p003)  53.8s walll 3403 B 546K
Parallel Server 5 (p004) 5375 el 3,399 B 546K
Parallel Server 6 (p003) B 557 walll 3,543 B 567K
Parallel Server 7 (pO0G) l 55.0s el 3,497 B 561K
Parallel Server 8 (p007) B 557 e 100 ol 3501 B 564K

v Parallel Slaves busy for the entire duration!!!
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- Preventing SQL problems:
Finding Regressed SQL statements proactively using SPA

Regressed SQL Statements
} | Buffer Gets ‘
SQLID Met Impact on Workload (%) SQL Trial 1 SQL Trial 2 ‘ Net Impact on SQL (%) | New Plan
4 T06vi3nGjvxzn -11.720 1,995,589 3,690,883 -84.950 ¥
£ 807g3b3 1wl -11.720 1,995,539 3,690,833 -84.850 v
= = cch a
Oracle Database = Performa Sch ST
5QL Trial 2
Advisor Central > SQL Performance Analyzer > SQL Performanc Problem Findings
SQL performance Analyzer Task RepPOIt: SYSTE| i o formance of e 50t has regressed.
SQL Tuning Set Name PENDING_S| 5 _
ymptom Findings
TR STS Owner SYSTEM  lqpe cirictire of the SQL execution plan has changed.
SQL Statements bl
: T INITIAL_SQL_TRIAL
SQL Details: 706vj3n6jvxzn Flan Hash Value 2551824150
Parsing Schema  STATY oy | Colapse Al
b SQLText Tl Operation e | Object Raws | Cast | Pregicate
¥ SELECT STATEMENT 0 1 148
SELECT /* my guery 14 bi= 0 */ /*+ f HASH GROLR BY ! e L
t5.export lic_nr take 01, 'r' || t6. ¥ NESTEDLOOPS 2 ! 18 =
- — - W HASH JOIN 3 1 145 "T1"."PERIOD_CODE"="T7".'FLYER...
Single Execution Statistics . e .
¥ HASH JOIN 4 1 127 "T1""SKU_NR"="T2""SKU_NR" AN...
7 MESTED LOOPS 5 1 53
Execution Statistic Name W HASH JOIN 3 1 50 T2"."TAKE_01"="T5"."FLYER_TYP...
{3 Elapsed Time (sec) W HASH JOIN 7 9 32 "T2"."TAKE_15"="EXPORT_SKU_NR™
o Parse Tme (sec) TABLE ACCESS FULL 8 STAT L.OUTLETS _TAB3 9 18 |
TABLE ACCESS FULL 9 STAT1.DESIGN_DEPT_TAB2 3 14 3
i CPU Time (sec) TABLE ACCESS FULL 10 STAT1.DISTRIBUTION_DEPT_TAB1 3 18
4 User 1O Time (sec) TABLE ACCESS FULL 11 STAT LDISTRIBUTION_DEPT_TAB2 1 3
4 Buffer Gets secomp_sou TRIAL )
3 Plan Hash Value 1528572198
Optimizer Cost -
Expand Al | Collapse Al
Operation Line ID Object Rows Cost | Predicate
4 Disk Reads
4 Direct Writes ¥ SELECT STATEMENT 0 1 9,010
o 1/0 Intercannect Bytes ¥ HASH GROUF BY 1 1 g0 |
7 HASH JOIN 2 1 9010 TTEM_1'="T7" FLYER_TYPE" E
Rows Processed T VIEW 3 SYS.VW_GBC_17 1 8854
W _HASH GROUF BY 4 1 8,854 i
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. SPA Challenges

Running SPA on:

Test System: Safe But... = Production Production System: Easier but...

= Requires separate HW Could be resource intensive and
impact production performance

(i
(i

= Data in test system should be

same as production = Changes needs to be manually

= Lengthy, error-prone task scoped to private session

= Could take a long time to finish
DBA = No resource control by default

ORACLE
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- SPA Quick Check ENEWE
New in EM 12c¢ Database Plug-in 12.1.0.5 aanss?

Supports routineé . optimizer Gather Statistics

SPA Quick Check |

production * Init.ora parameter changes
Change use * Index creation o
cases » Support for DB Release 11g and above | Ez;fﬁtggi Limits,
roup
Simplifies precise | . uses pre-selected STS that represents P ode

identification of workload to be tested
p|an regressions * Default SPA settings

Limits testing scope
to private session

Plgo%iubction
Designed and * Optimal Trial or Explain Plan Mode SToand S
- - . I Taa] default SPA
optlmlzed for ger:cr)uSpQL Time Limit, Resource Consumer settings E

production use . Limits testing scope to private session

ORACLE




- SPA Quick Check
Optimal Trial Mode

Trial Mode:

{ Optimal (Hybrid): This is the recommended mode. It finds SQLs with plan changes first by
generating plan, then test-executes SQL statements with plan changes.

Test Execute: Test-execute every SQL statement and collect its execution plans and execution
statistics.

Explain Plan: Generate explain plan for every statement in the SQL workload.

Minimizes use of
|dentifies subset SQL Test-executes only production resources
workload with plan SQLs with plan dramatically

changes first changes * In general, resource
consumption reduced in the
range of 10x or more




- SPA Quick Check: Setup

Minimal use of production resources

Per-SQL Time Limit - prevents

any runaway SQLs

Disables Multiple Executions

Uses Resource Consumer Group

Executes only the query part of
the DML without modifying data

SQL Performance Analyzer Setup

This page is used to configure the settings for the 'validate with SQL Performance Analyz
the performance of the database after changing database settings.

* SQL Tuning Set [SYSTEM.DEMO_SET] Q

Trial Mode | (@) Optimal (Hybrid) Test Execute Explain Plan
Per-SQL Time Limit (Seconds) 120
Execute Full DML Yes (e) No
Workload Impact Threshold(%) lil
SQL Impact Threshold(%) 1 il

Disable Multiple Executions (e) Yes No
Comparison Metric |Elapsed Time B
Use Resource Consumer Group (@) Yes No

Resource Consumer Group | LOW_GROUP '\:k

Save




- SPA Quick Check

Launch SPA in-line with Gather Optimizer Statistics workflow

Gather Optimizer Statistics: Scope

Database database

Logged In As system Ca
Task Status Enabled Scope Database
Select the type of object for which you want to gather optimizer statistics.
Object Type (& Database

Schema

Tables

Indexes

Fixed Objects

In-memory structures/variables of the RDBMS that are exposed in the form of dynamic perform
Dictionary Objects

Objects in 'SYS', 'SYSTEM' and all non-user defined schemas

(¥ TIP The Objects step will be skipped when Database, Fixed Objects or Dictionary Objects is selected.

Options for Scope: Database
®) Use Oracle-recommended option settingg

Oracle will select objects for which to gather

Validate With SQL Performance Analyzer

> View Oracle-recommended option settings|

commones | ¥ Validate impact of stats on SQL performance prior to publishing
atestewitnsaL perormnce s} (F@COMMeENded ). The database global statistics gathering option
eSS PUBLISH will be set to FALSE temporarily during the process.

ORACLE




- SPA Quick Check

Workflow for validating Gather Optimizer Statistics

Optimizer statistics gathering option PUBLISH set to FALSE temporarily
during the process

Four trials automatically executed, compared and reports generated

SQL Trial Name Description Created SQL Executed Status
FIRST _TRIAL Trial with current optimizer statistics. 8/22/13 11:58 AM  No COMPLETED
SECOND_TRIAL  Trial with pending optimizer statistics. Try to find SQLs with plan change. 8/22/13 11:58 AM  No COMPLETED
FOURTH_TRIAL  Trial with pending optimizer statistics, only for the SQLs with plan change. 8/22/13 11:.58 AM  Yes COMPLETED
THIRD TRIAL Trial with current optimizer statistics, only for the SQLs with plan change. 8/22/13 11:58 AM  Yes COMPLETED
Trial 1 Name Trial 2 Name Compare Metric Created Status Comparison Report SQL Tune Report
FIRST TRIAL SECOND_TRIAL Optimizer Cost 8/22/13 11:58 AM COMPLETED p515 4

THIRD_TRIAL FOURTH_TRIAL Elapsed Time 8/22/13 11:58 AM COMPLETED p515 4




. SPA Quick Check

Workflow for Validating Gather Optimizer Statistics

Provides Offers two options
to fix regressed Create SQL Plan

Explore alternate

Create SQL Tuning execution plans

actionable Publish the
recommendations pending statistics =l forSgaE]Sressed SQL resulting from Baselines
on the report plan changes

using SQL Tuning
Advisor

Projected Workload Elapsed Time SQL Statement Count Recommendations

Oracle offers two options to fix regressed SQL resulting from plan
changes:

0
o
<
w0
=
= W

0.06 Use the better execution plan from SQL Trial 1 by creating SQL

Plan Baselines.

e
v

0.03

SQL Count

Create SQL Plan Baselines‘

0.00 Improved Regressed Unchanged

Change in Elapsed Time Explore alternate execution plans using SQL Tuning Advisor.

[ SQL Trial 1 [ SQL Trial 2 [ New Plan [ Same Plan Run SQL Tuning Advisor

Improvement Impact 0% -
Regression Impact -9% {} Related Action

[Publish new optimizer statistics. ]

Elapsed Time (se

,gﬂ/
Overall Impact -9% Publish Object Statistics|

Create SQL tuning set for regressed SQLs.

Create SQL Tuning Set

ORACLE
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SPA Quick Check
Gather Optimizer Statistics — SPA Report

ORACLE Enterprise Manager Cloud Control 12¢

Setup? Helpw | 1L ORACLE® | Logout ©

#} Woterprise ~ (@) Targets ~ ¥ Favorites ™ @ History ~

Search Target Name ~

test.oradle.com / & bW @

Logged in as system (8 | [3] em12.orack.com
Oracle Database ® Performance ™ Availability ™ Schema= Administration

Advisor Central > 5QL Performance Analyzer > SGL Performance Analyzer Task: SYSTEM.VALIDATE_OPTIMIZER STATS BB > SQL Performance Analyzer Task Report: SYSTEM.VALIDATE_OPTIMIZER_STATS_BS

Logged in as SYSTEM =
SQL performance Analyzer Task Report: SYSTEM.VALIDATE_OPTIMIZER_STATS_BB
SQL Tuning Set Name PENDING_STATS_WKLD SQL Trial 1 INITIAL_SQL_TRIAL
5TS Owner SYSTEM

SQLTrial 2 SECOND_SQL_TRIAL

Total SQL Statements 265 Comparison Metric Buffer Get:

SQL Statements With Erors 0 test.oracle.com / it DW @ Logged in as system (3] | [J em12.arade.com
Global Statistics Oracle Database = Performance = Availability Schema < Administration <
Projected Workload Buffer Gets 5QL Statement C;
Advisor Central > SQL Performance Analyzer > SQL Performance Analyzer Task: SYSTEM.VALIDATE_OPTIMIZER _STATS_02 > SQL Performance Analyzer Task Repart: SYSTEM.VALIDATE_OPTIMIZER _STATS_02 Logged in as SYSTEM *
, 20,000,000 g 300 SQL Performance Analyzer Task Report: SYSTEM.VALIDATE_OPTIMIZER_STATS_02
= 15,000,000 g Save| Mai
e v 150 5QL Tuning SetName PENDING_STATS_WKLD 5QLTrial 1 INITIAL_SQL_TRIAL
10,000,000 =
g STS Owner SYSTEM SQL Trial 2 SECOND_SQL_TRIAL
£ o
S 5,000,000 LIS Total SQL Statements 265 Comparison Metric Buffer Gets
o ® [ SQL Statements With Errors 0
Global Statistics
ISELTE 1 [ SeL )2 Projected Workload Buffer Gets 5QL Statement Count Recommendations
Improvement Impact 69% ) )
Regression Impact -23% 20,000,000 o 200 Publish new optimizer
2 15,000,000 3 sassis
e sl S ’ S 150 Publish Object Statistics
5 10,000,000 =
Top 10 SQL Statements Based on Impact on Workload E 5. 000,000 g
L 000, 0
= a Improved Regressed Unchanged -
SQLID Change in Buffer Gets Wlt O ut any
&+ agsfipaofbfar B 5L Trial 1 [l 5QL Trial 2 [ Mew Plan [ Same Plan
I F0Evj3nEjwxzn Improvement Impact 89% {} -
i 0%
o s Regmm et 0%c> regression
1t 3dbunsm12cuvg acallopact £0%
Top 10 SQL Statements Based on Impact on Workload
Buffer Gets
SQLID Net Impact on Workload (%) ‘ SQL Trial 1 SQL Trial 2 | Net Impact on SQL (%) | New Plan
+ aqsfip40fbfar 55.250 1,044,559 45,285 95.660 Y
i 3dbunsm12cuvg 8.910 1,044,559 45,285 95.660 ¥
ki Bgzsc3bridpgd 6.910 1,044,559 45,235 95.660 ¥




Preventing SQL problems: SPA Quick Check

Init.ora changes: Validate optimizer related init parameter change

Parameter change Provides actionable

Second trial with Generates

changed values

First trial with current

recommendations on
the report (buttons)

only effective in

parameter values private session

comparison report

Initialization Parameters
Current SPFile

The parameter values listed here are currently used by the running instance(s).

Name Basic Madified Dynamic Category
optimizer_secure_view_merging All |-| All |-| All M All M Gol

Filter on a name or partial name

Apply changes in current running instance(s) mode to SPFile. For static parameters, you must restart the database.

Save to File

Name & Help | Value | Comments Type Basic Modified Dynamic | Category |

optimizer_secure_view_merging TRUE |L| Boolean " Optimizer

Save to File

Execute On Multiple Databases| Show SQL| Revert| Validate with SPA| PA Validation Resultsl Apply|

Note: Applies to optimizer related changes and session parameters only



-Preventing SQL problems: SPA Quick Check

New index creation: Use SPA Quick Check to find any plan changes

First trial with Create index in Second trial with Generates rzg?)\r/;]ﬁznijceﬂfonnasb(laen
current environment invisible mode index invisible comparison report the report (buttons)

ORACLE Enterprise Manager Cloud Control 12¢

H el v | 3 SYSMAN~ | Logour O
«% Enterprise ~ (@) Targets ~ g Favorites ~ (@ History ~

4 database @
Oracle Database » Performance -~ Avallbilty ~  Security -

Logged in 25 system (ﬂ | j slcd3rz.us.oracle.com
Schema ~  Administration

Advisor Central = SQL Tuning Summary:SYSTEM.SQL_TUNING_1376501446344 > SQL Tuning Details:SYSTEM.SQL_TUNING_1376501446344 >
Recommendations for SQL ID:ch3zc1n9thalg

Logged in as SYSTEM
Return
Only one recommendation should be implemented.
SQL Information

SQL Text select /* PENDING_STATS_TVMDISP112 */ x from TVMDISP112_SMALL s, TVMDISP112_BIG b where sx = b.y

Select Recommendation
Original Explain Plan (.-'-\nnotatedj|

7
Implementl Validate with SQL Performance Anafyzerl

s

New | Compare
Other Exphin | Explain
Select | Typq | Findings Recommendations Rationale Benefit (%) | Statistics | Plan Plans
Consider running the Access Advisor to improve  Creating the recommended indices significantly improves the execution plan of this
. the physical schemz design or creating the statement. However, it might be preferable to run "Access Advisor” using 2 representative

_ The execution plan of this statement can be improved by creating one or more indices. " - o :

@  Index - c : ; l . recommended SQL workload as opposed to 2 single statement. This will allow to get comprehensive index az.07 24 oo

B ti this stat it ved by creati .

The execution plan of this staterment can be improved by creating one or more indices. index.5YSTEM. TVMDISP112. SMALLL"™X")

recommendations which takes into account index maintenance overhead and additional

SYSTEM.TVMDISP112_BIG("Y") space consumption.

Note: Indexes are only visible in a scoped manner to the session, uses optimizer_use_invisible_indexes=true in private session



. Program Agenda

= Why SQL statements regress?

= |dentifying problematic SQL

= Tuning SQL

= Preventing SQL problems

= Real-World Customer Experiences
- AveA, Turkey

- S. CorgorationI Korea
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11g Upgrade Project using Oracle
Real Application Testing

Baki Sahin

Database Operation
Supervisor




AVEA

Avea is the youngest GSM operator of Turkey with its 13.6 million customers.
* The only GSM 1800 mobile operator of Turkey

* Founded in 2004 merged of 2 GSM Operators (Aria & Aycell)

 Nationwide customer base of 13.6 million

* Provide GSM service 98% of the population in Turkey AVEA

» Around 3000 people work for Avea

« Certified as an R&D company in 2010 @



Prepaid History Workload Description

Application

» All transaction related to prepaid customers except bonus
« Store last 6 months traffic

» Business rules for post-sales processes. (Rule engine)

« Configuration of subscriber services
Database

« Database size is ~2.5Tb

« Workload can roughly be classified into 2 parts:

O OLTP transactions is done during business hours

L Batch processing is done after business hours @
A P o o



Overview of Configuration

wWalue Acdded

Services Custormer Care

DatawWwWarehouse

SAoCTtive Passiwve

‘.'—1.,"!_.
d —
— i
< . Report Users

As is Configuration Swun Cluster
s Sun OsS S 10
A0 2 O
Sparc hWa9Oooo

To be Configuraticon
= T Sun OS S.00

Software AL 203
Hardwware - Sparc 3OO0

Software
Hardware




10.2 = 11g Database Upgrade

Production Database Test Database

Prod DB (10.2) Test DB (11972 e
&
Upgrade

3. Establish 10.2 and 11g Trials

4. Compare performance and

Capture SQL generate SPA report

workload to S

5. Deploy Tuning and

2. Transport STS Change to Prod

Exp/imp or EM




Compare Performance

S0 Performance Analyzer Task Result: SYS.SPA,

Orverview =
SGL Tuning Set Mame UPDATED_STS SGL Trial 1 pre_analysis Total SOL Staterents 91567
STS Cwwner SGL Trial 2 post_analysis Comparison Metric Elapsed Tine
Overall Result =

Global Statistics | SQL Staternents Breakdown

Projected Workload = = AnSQL Statements =
F000000
E000000 Impact Recommendations

m

& soooooo Improvement 2% 1 Gracle offers bwo options to fix regressed SQL [ Performance Improved (1)

& aooonon Regression -18% L rezulting fram plan changes: I Performance Regressed (5]

o

B B Performance Unchanged (7740)

2 3000000 175 Lise the Beter execution olan from Sl Teal 1 Bp )

% 2000000 creating SOL Blan Basefines. |1 SoL Stateraents with Errors (1887

= Unsupported SQL Staternents (0
1000000 = P E @

Explore afternate execution pfans weing S04

o Timeout SQL Staternents (63)

Tuing Ao
SQL Trial 1 SQL Trial 2
Top 10 SOL Statements Based on Impact on Workload @
Elapsed Time (Sec)
SOL 1D Het Impact on Workload (%) Het Impact on SOL (%) Hew Plan
SOQL Trial 1 SaL Trial 2
4} Ba3ifwFFuZkpr -6.370 0004 §.770 172467 500 es
I zegirnuzbhmkk -3.730 0165 0157 -13.580 “res
I FiFcmvEaitegk -3.680 0003 0.004 -27.500 Mo
4} E449gSwiusicp -3.430 000 0.004 -16.000 Mo
4+ clksreypipumnO 1.700 107182 Q0762 15,320 Mo
4k 9r19vknwciSpo -1.220 0003 0.007 -186.070 es
O BOCWOADSaUaSY 0.430 40.181 17 559 S6 250 Ha
@




Regressed SOL Statements

Plans unchanged
« Majority of plans unchanged

» Unlock statistics collections for tables
« Collects optimizer statistics again using 11g database

 Run SPA again
Plans changed - fixing regressions

« Create Baselines
« Work with developers
* Indexes created or dropped

* Run SPA again

g "- l‘
N




Conclusion

Benefits for us

> Risk reduction

0 Replays All SQL
U Real Bind Values

Test production SQL workload before upgrade
Tune regressed SQL statements

No surprises when upgraded to 11.2.0.3

vV V V VY

Report what will happen before upgrade

oY

To be more safe

Reusable process

Reduced resource requirements
U 1 team against 4 teams

Fully proven recommendations

U Easier to convince business




ORACLE

S. Corporation
Large Manufacturing Company in

South Korea: Case Study HARDWARE

AND SOFTWARE
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. Agenda

1. Project Overview

2. Oracle Solution for Upgrade

3. Results

ORACLE
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- Project Overview

® Customer Information
- S. Corporation: Manufacturing company in Korea.

® Target: ERP System

- SAP ERP system.
- ECC : Logistics, Finance, XI and other sub systems with RAC configuration
- Production, Test, DR and etc.

® Necessity of 11g Upgrade
- 11g upgrade for a stable service environment
- 10g version support instability due to End of Support period
- Database environment improvement through 11g new function utilization

® 11g Upgrade Schedule

- Project Term : Feb, 2012 — Dec, 2012
- Test Process: Procedure Test p Stability Test » Application Test (Function, Performance, Compatibility)
» Rehearsal » Cut Over



- Solution for Upgrade
Oracle Real Application Testing

Factor Description

* Regression had to be checked before the upgrade due to business criticality

* Time and cost issue for test and verification of more than one million SQLs
within 4 months.

* Low efficiency for SQL verification, if done manually.

Pain Point

* PoC for more than 2 months to validate the real effectiveness of RAT and
to assess potential upgrade risks, which can’t be found without RAT.
* Sort sequence changing target program test through module source check.
* Performance test & tuning for individual SQL through RAT SPA. (10g vs. 11g)

How

* Contribution to stable 11g Upgrade through SQL Change Risk exclusion .

* 1 million SQLs Performance tuning through SQL Performance Analyzer
utilization

* Reduced upgrade project time through auto verification.

Result




- Results
C o | cowem

(" Database | Improved performance through the Optimizer enhancement
Performance :About_ 15~20% |mprovement. o
Improvement * RAC efficiency, CPU usage monitoring improvement
\_ through the EM function improvements : About 20% improvement
4 )
RAT Solution * Over 1 million SQLs Performance testing using SPA
e L. * Stable 11g upgrade of the most mission critical system through SQL change
L Utilization ) risk elimination
4 ) s . . _—
* Verification exercises through the detailed procedure definition
Collaboration and sufficient tests.
* Successful collaboration between the customer TFT and Oracle team
N D (Local and Global) through close communication.




. Database Manageability

Recommended Sessions

GEN8792 General Session: Database Management Innovations - Oracle Database 12c Manageability Highlights Wednesday 10:15 AM Moscone South — 103
CON9582 Oracle Exadata Management Deep Dive with Oracle Enterprise Manager 12¢ Monday  12:15PM Westin - Metropolitan |
CON9573 Managing the Oracle Identity Management Platform with Oracle Enterprise Manager Monday 1:45 PM Moscone South - 130
CON9578 Automatic Workload Repository Soup to Nuts: Fundamentals of Database Performance Analysis Monday 3:15 PM Moscone South — 104

CON9579 Step-by-Step Cookbook for Identifying and Tuning SQL Problems Wednesday 1:15PM Moscone South — 103

CON4666 Oracle Enterprise Manager 12c¢ Database Lifecycle Management Automatic Provisioning and Patching Wednesday 3:30 PM Moscone South — 131

CON8768 DBA Best Practices for Protecting Data Privacy with Oracle’s Data Masking Wednesday 3:30 PM Moscone West — 2024
CON9577 Active Session History Deep Dive: Advanced Performance Analysis Tips Wednesday 3:30 PM Moscone South — 104
.CON3255 Being Sure: Confident Consolidations with Oracle Real Application Testing 12c Wednesday 5:00 PM Moscone South — 306 .

CON3103 Real Oracle Real Application Testing: What to Expect and Prepare For Thursday 12:30 PM Moscone South - 104
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