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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
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. Top 3 DBA Activities

1. Performance Diagnosis
2. SQL Optimization

3. Space Management
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M Performance Diagnostics
]
]
]

Performance Diagnhostics
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. Performance Diagnhostics Topics

* Key Concepts
« Automatic System Diagnostics
« Manual System Diagnostics

« Advanced Topics
« Targeted analysis
« Comparative analysis
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. Key Concepts

« DB Time

« Total time in database calls by foreground sessions

* |Includes CPU time, 10 time and non-idle wait time
« DB Time <> response time

 Total DB time = sum of DB time for all active sessions

»Goal: To Reduce Total DB time

e Active Session

« Session currently spending time in a database call, i.e., accruing DB
time

. . DB Time
 Average Active Sessions =

Wall-Clock (Elapsed) Time

* Average Active Sessions is a new metric for measuring DB load
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. Automatic System Diagnostics using ADDM

~ : napshots in
ic-Werktoad
epository

\¢
AO° -
Use ADDM (Automatic
Database Diagnostic Monitor)
for database-wide
performance diagnostic

« Self-diagnostic engine in the
database

* Helps resolve current and past
problems

* In11g, a RAC specialist as well!

High-load 10/ CPU * Provides impact and benefit
1SSUes analysis, non problem areas

* Runs proactively out of the box,
SQL System Network + reactively when required

; Resource g
Advisor : DB config
Advice Advice
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Cluster Database: racdb > Advisor Central > Logged in As SYS

Automatic Database Diagnostic Monitor (ADDM)

Page Refreshed Nov 8, 2007 2:44:24 PM PST (Refresh )
Database Activity

[ Run ADDM ) [ Finding History )
The icon selected below the graph identifies the ADDM analysis period. Click on a different icg ect a different analysis period.

B Wait
& : g;;’ Lo Zoom
< 320 8 8 10 12AM 2 4 & 8 10 C P 2
Mow 7, 2007 8

SRR AERE RS RR Rl Rl R EEReEReeeEr as\e e BogS
@ TIP For an explanation of the icons and symbols used in this page, see the Icon Key

ADDM Performance Analysis

Ngarr‘;;g ADDM:634508306_1071 (End Time:Nov 8, 2007 1:10:32 PM) ~ |
_____________________________________________________________________________________________________________________________ gFIIterSJ pfuew SnapShms Jk . Repm] |
Average Period
Task Owner SYS Active 3.9 Period Start Time Mo G, 2002 Duration 10 Instance racdb
B 1:00:22 PM PST P
Sessions (minutes)
Impact (%) |Finding Affected Instances |Dccurrences (last 24 hrs) |
I 0.6 Top SOL by DB Time 126 of 141
i 45.9 Unusual "Concurrency” Wait Event =
[ 32.1 Seguence Usage 2of 2
= 311 Session Connect and Disconnect 2 of 2 e
== 28.7 CPU Usage 2of 2 17 of 141
[ | 3.6 Unusual "Other” Wait Event 28 of 141

pInformational Findings

Affected Instances

fName |Impa|:l: (20) Status
racdb racdbil 1 65 ANALYZED
racdb racdb? ] 35 ANALYZED

Database | Sctup | Preferences | Help | Logout

Copyright € 1996, 2007, Oracle. All rights reserved. =
Oracle. 1N Fdwards. PennleSoft. and Retek are renistered trademarks of Oracle Cornoration and/or its affiliates. Other names mav he trademarks nf their resnective owners.




. Manual Performance Diagnostics

 EM Performance Page facilitates manual performance

analysis
* Method (Advanced):
* Observe Average Active Sessions graph
« “Click on the Big Stuff”
* Answers the “who” and “what” of the problem
* Who is slowing down the system?
« What is that person/process doing?

Click!

Ll L

Avarage Active Sessions

‘1I:.I'.=r'n
April &, 2008

Fun ADDM Rlow j (Run ASH Raf

B Ciher

Cluater
B Meteork
W Administeative
B Configuration
B Cormnpit
B 2 pplication
B Concurrency
W Sstem Vo
VT e
Scheduler
CEL Lead

Top Activiby
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ORACLE Enterprise Manager 10g _ _ _ Setup Preferences Help L
Grid Control Home @EEE Deployirents Alerts Compliance lobs Repor

Hosts | Databases | Application Servers | Web Applications | Groups | All Targets | Collaboration Suites

Cluster. dbs.crs = Cluster Database: ORACLE.COM > Database Instance: B DBS232 = Logged in As

Top Activity Switch Database Instance| B_DBS232 =
Drag the shaded box to change the time period for the detail section below.

View Datal Real Time: 15 Second Refre

29.2
2586 I Other
[ Cluster
2148
g B Network
-% 182 B Administrative
: B Configuration
146
prs B Commit
£ 110 B Application
E 73 B Concurrency
B System 1/O
35 B User /O
00 . | _ A AT 2 A [] Scheduler
9:50 a:55 10000 10:08 10:10 1015 10:20 10:28 10:30 10:38 10:40 1045 10:50 [ CPU

Apr 5, 2008

Detail for Selected 5 Minute Interval

Start Time Apr 5, 2008 10:29:32 AM CDT | Run ASH Report )
Top 5GL Top Sessions
| Schedule SQL Tuning Advisar | | Create SQL Tuning Set | WView |T|:||:r Sessions j
Select All Activity (%) ISESEiI}I'I ID|User Name |ngram
Tt Activity (%) |saL 1D SQL I © .90 2170 NKANDALU oracle@stddrd6 (TNS V1-
N | 12.10 phxbGcdkmammag SELECT -0 1772 ADLREP perl@atgebs.us.oracle cc
r 19 by CT (TS VI-V3)
- o 660 S et 1dds SELECT B 485 2023 MFGOPSTM ? @apb15utl UNS V1-V3
=—— ] 4 BB 2228 MOCOMNMEL oracle@rminxiel1 (THS
r B 630 9c09ntcqunuiu  SELECT V3)
r I -52 cn96gsdrrmaub  SELECT Bl 2562 1955 MOCONMNEL oracle@moconnel-inx (Th
W13
r B 465 samgdoy SELECT | | 4.32 2203 MOCONNEL Dracle}@mncnnnel—lnx i
I W 450 bxygiTgmvifan  SELECT Vi-V3)



Setup Preferencez Help Lt

ORACLE Enterprise Manager 10g

Grid Control Home | Targets Deplovtments O Alerts Compliance | Jobs | Repar
Hosts | Databases | Application Servers | Web Applications | Groups | All Targets | Collaboration Suites
Cluster: dbscrs > Cluster Database: ORACLE.COM > Database Instance: B DBS232 > Top Activity = Logged in As
SQL Details: bbxb6cdkmgmmg
Switch to SQL 1D | @ Wiew Data |Rea| Time: Manual Refresh j [ Refresh )| Schedule SOL Tuning Adwvisor
B Text

SELECT /*+ OPAQUE TRANSFORM */
"RPTNO", "RPTDATE", "RPTD BY", "VERSION", "UTILITY VERSION", "CATEGORY", "STATUS", "SUBJECT","UPD BY", "CUSTOME!

FROM "EBG"."RPTHEZRD" "H" WHERE "RPTDATE">:1 AND "RP'I'D_BY"{.‘-‘*-‘E}'-‘-.TCH‘ AND "CUSTOMER" LIKE 'SWEPTG%' AND
Details
Select the plan hash value to etails below.  Plan Hash Value |3U131E11E vI

Statistics J Activity [ Plan ) Tuning Information

Summary

Drag the shaded box to change the time period for the detail section below.
20

146

12
L] resmar:cpu gquantum

B db file sequential read
B CPU Used

08

Active Sessions

04

00 j . j j j j j j j j j
951 955 1000 10005 1010 1015 1020 1025 1030 1035 1040 1045 1050
Apr 5, 2008

Detail for Selected 5 Minute Interval
Start Time Apr 5, 2008 10:29:32 AN

| Run ASH Repaort )

Activity (%) SID  User Program Service Plan Hash Value
] 51.89 2228 MOCOMNMEL oracle@rminxie01 (THNS V1-V3) boracle.com - 301316116
I | 45811 2203 MOCOMMNEL oracle@moconnel-nx (TNS W1-V3) boracle.com 301316116

<




. Targeted Performance Analysis

 Use ASH (Active Session History) for targeted performance
analysis into different dimensions:
e 1st dimension by a Time, then by
« SQLID
e Session ID
« Wait Class
« Service, Module, Action, Client ID

Perforrnance
I I

I Range |
[——¥

» Time
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. ASH Report: Over 5 mins by a SQL

Main Sections

ASH Report FoBUGAP/bug1ap
(1 Report Target Specified)

BIGAR 1679034956 bug ap 1102040 YES dbs232
ASH Report
| cPus | sGASize | Buffer Cache Shared Pool ASH Buffer Size + Top Events
4 2 STEM (100%) 1 2000 (46 695 11090 (43.0%) .00 [0.3%) ‘ » Load Profile
e Top SOL
o Top Sessions
» Top Obhjects Files Latches
Analysiz Begin Time: 21-Sep-06 1313 20N FACTIVE_SESSION_HISTORY » Activity Over Time

21 -Sep-0G 131820 FACTIVE_SESSION_HISTORY

Analysis End Time:

Elap=ed Time: SO(minz) | Mizsing 1.0 mins (20%) of activity
Sample Count: 1,330

Average Active Sessions: 4.43

Ay, Active Session per CPLL 1.1

Report Target: el D like 'cyajfdkrbgs9s! 4% of total database activity
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. ASH Report:

Top Events for that SQL

Top User Events

b file sequertial read Jser (O

<m huigy Cluster
_butter busy wats — Cancurrency

read by cther session Jser [0

e cf disk read Cluster

kil

1233
9.
254
1.48

SN T 0 Ty

053
.41
0.3
006
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. ASH Report:

Activity for that SQL over the same 5 mins

Activity Over Time

Analy=sis period iz divided into smaller time slots

Top 3 events are reported in each of tho=se slot=

'Slot Count' showes the number of 25SH samples in that =lot

'Evert Court' showes the number of ASH samples waiting for that event in that =lot
" Event' iz 'Event Count' over all ASH samples in the analy=sis period

Siot Time (Duratiom) | Stot Count | Event | Event Gount | % Event

135:14:00 (1.0 min) 220 |db file jal reacd 163 1226

gc buffer busy 27 2035

uffer busy waits 12 o.a0

13:15:00 (1.0 mim) 295 222 16.69
gc buffer busy 452 2.4

uffer busy waits 22 1.65

131600 1.0 min] 305 di file sequerntial read 211 15.86
oo butfer busy 435 3.23

read by other session 23 1.73

131700 1.0 min] 295 di file sequerntial read 199 14 .96
oo butfer busy 35 263

butfer busy waits 28 2.11

13:15:00 (20 secs) 100 45 3.46
butfer busy waits 27 2.03

C: buffer busy 14 1.05
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. Comparative Performance Analysis

Use Automatic Workload
6? Repository (AWR) Baseline
Performance ’ﬁ% for comparative
4 performance analysis to

e Guide set alert thresholds
* Monitor performance
* Compare advisor reports

* Enables performance
comparison of two periods

Makes analysis of workload
variations and performance
diagnosis easier

« Automatic creation and
management of reference
> AWR baselines

time e Out-of-box Moving Window
AWR Baseline in 11g

Actual

Baseline

ORACLE




. AWR Compare Period Report

PERIOD REPORT

First (1=t)  PROD 43430911 prod 1111060 MO tolsratl - a1

o1 .oracleadsz .com

d1 .oracleads.com

338 27-Mar-03 201734 (Thu) 340 27-Mar-08 2002207 (Thuy) 063 454

WORKLOAD REPOSITORY COMPARE

Snapshot St
P DB Id Release Block
Set i
Size

Second  PROD  154#480911 prod 1111060 NO tdsraton - 8192

(117
Begin End Avg |Elapsed
R Snap Begin Snap Time Snap End Snap Time Active | Time
Set i
Id Id Users | (min)
1=t
2nd

92

3.049

J96 27-Mar-05 20052052 (Thu) 397 27-Mar-05 20:56:15 (Thu a0 J.44
20000 -5h.88  -84.23

B

-GE. 40
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. AWR Compare Period Report:

Configuration

Host Configuration Comparison

1 1 (]

rumber aof CPU=: a.ao
Phy=ical Memory: 2972mM 2972M OhA a.00
Load at Start Snap=shot: a7 S5 -0z -5.51
Load st End Snapshot: S T2 -2 -14.29
ZelU=zer Time: 20935 5.9 -12.04 -57 .55
eESy=tem Time: 3714 3241 -4 73 -12.74
Eldle Time: 41 93 557 1677 40.00
FelD Wiait Time: 2749 25 -2.54 -91.04

System Configuration Comparison

OhA

=38 Target: .00
Buftfer Cache: 236 2050 -2EmM -11 .86
Shared Pool Size: S36EM S56h 20hA 5495
Larges Pool Size: <l 4 it 0,00
Jawa Pool Size: 12M 20r Shd E5.57
Streams Pool Size: ShA & and -0.06

Log Buffer: 5,076k 5,076k (] o .00

PGA Aqggregate Target: b | O .00

Undo anagemenit: AT AT

ORACLE



. AWR Compare Period Report:
Load Profile

Load Profile

|1t per sec_| 2nd per sec | %DHT | 1st per txn | 2nd per tn | %DiT |
OB time: 065 030 -55 55 009 003 -s5.67
CPL tirme: 036 020 <t g 0.0s .02 -so.00
FRedo size: 141,754 .30 1565,3569.5335 S3.45 1547525
Logical reads: 30,539 .35 1,28919 -325 75 395009
Block changes: 2520 9449 25 T A 94 64
Phy=ical reads: 5,730 .85 651 -29 93 85503
Phy=ical writes: 2.85 168 417 0.35
U=er call=s: 33511 447 30 3247 44 05
Parses: 15 58 17.39 1162 2.03
Hard parses: 0.53 .24 7105 a.11
Sort=: 4 57 952 105 352 o.s0
Logon=s: a.04g a.11 2222 o.01
Executes: 44 59 449 90 30 g5 44 95
Transactions: N =T 10.05 371.4935

. 1st | 2na | DT

= Blocks changed per Read: 2.35 F3.B3 125
Recursive Call 2 2501 21 .66 -5 .35
Follback per tranzaction S 095 aO.BS -0 25
Fowws per =ort: =1 .54 11 .15 -t} 539
Axwg DB time per Call (sec: a.oa a.oa -G
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. AWR Compare Period Report:
Top SOQL by Elapsed Time

Elapsed CPU Time | . HRows
Elapsed Time % of DBtime | Time (ms) reches 1 (msl per Pyl e Processed |#Executions| #Plans
time) per Exec
per Exec Exec per Exec

biedzlZonpdy (B2 B2 05 (B 1M 120 05 11300008 0B 300 300 SELECT countfprum) .
B
Didgdinbux (203 T 2% 32 - TR A7) 005 DA4f 3L 1M B 1% W00 HMf § ¢ RELECT 055 054
2
fuutibopakdy 1244 13661244 il 014 i 4% 100 ] BEGN:1 =
tma_warkload regl..
omtqmitelagl {373 78041359 MEI 026 0 O)ETANIMITL D 0 000 Q00| 100 10036748 BE T4 NSERT into oo valies
[(5Y5 .
auubheaustss LA KT il 014 il 11 100 91 HH [SELECT ANLCONCATL B |
DM .
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. M SQL Optimization

4]
4]

SQL Optimization
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. SQL Optimization Topics

 Manual SQL Tuning
« Automatic SQL Tuning
« Optimizer Statistics Management
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DATABASE

. Use Real-time SQL Monitoring — 2¥c<<49¢§
to Understand SQL Execution

% Oracle Enterprise Manager (SYSMAN) - Mozilla Firefox

y . . .
* Shows what's h appening Insi de SQL [zeemsnwa
2o =
. \(ﬂ X [9 v @ E ‘u hitpsfsthdf12.us.oracle.com: 1 atesWrapper?_adf winld=16068 134573
e X e C u t I O n @ Goagle (5] Maps | | Yahoo! baps + " Fidelty: 401(K) |~ Orack % E*TRADE | Photos U Netfie 1] Motos (=) Traffic 1] Ski
'} Oracle Enterprise Manager (5... (. | | | Orack Datebase Oriine Dorumenta Yo by Yahoo! i
ORACLE Enterprise Manager 11g b v | LogOut |
Gridv Targetw Performancev High Avalabity v Serverv Schemav DataMovement v Software and Suppart v Favartes v Targets v q
B . . 1} gem_gsmid(patabse nstance) (§) stodf12 usioradecom iHost)
* Automatically monitors long runnin i
y g g Logged in &s SYSTEM
S I 50L Monitoring List Reffash | 5 seconds
Q Status Duration (5) SQLID SQL Text Start Session Parallel Database Time (s} | 10
(o] [T Sfuldhamdhigh  select count(*) fro.. 10:16:02 PM 1720 '324 lssk |2]
¥ |6t TmS207cotd76  select count(*] fro.. | 10:03:49 PM 1720 IéD |11K
i 08+
. ¥ I?n Im52x07c6td76  select count(¥) fro... | 10:08:28 PM 1720 Iss |11K
« Enabled out-of-the-box with no O M- et |l -
- - -
¥ 21 tk3n92v33vhay  select coustorner_,  Wed Oct 24 2007 10 1645 |2
e rfo r m an Ce i m aCt ¥ R bhyfecbbSwsss  select count(*) fra.,,  Wed Oct 24 2007 10 1539 & _ 1054 155K
p p 9 |= sxguupdviqaSz  SELECT gl dis.. Wed Oct 24 2007 20 1670 ol I 100 e
¥ e gstiocslcfpe  select rul(sum(de., Wed Oct24 2007 10 1645 ‘am LK
¥ K Gsti0csOchipc  select nvl(sumide,, Wed Oct 24 2007 10 1505 l 81 |37
) B cutbt2fwaszdq  select count(¥) fro.,  Wed Oct 24 2007 10 1647 J 347 2954
° M . t r | S I t' ) T RE sxguupdvaqasz  SELECT gl dis.. Wed Oct24 2007 10 1670 ol l o1 Bk
O I l I 0 S e aC eXe C u I 0 I I ¥ |3 dgsquifauzpng  select enurt(¥) fro... | Wed Ot 24 2007 10 1689 ] I71 WK
9 . 283 Ifeljurgnelq7  select count(*) fro.,  Wed Oct 24 2007 10 1505 da - 554 90K
G F
) e cohbulgp82uZr  select court(*) fra.,,  Wed Oct 24 2007 10 1689 ‘ 222 402
9 |7 fasmik1dorssp SELECT dip.tab... Wed Oct24 2007 03 1607 I% |
. . . ’
m ;
- ) g 4989203ms1zjs  SELECT acustomer,.. Wed Oct 24 2007 03 1673 - 266 60K
° Exposes monitoring statistics ¢ W9 s wsesee winmn e
) g 408g203mslzjp  SELECT acustomer,., Wed Oct 24 2007 0% 1550 ‘253 59K
. —
e Global execution level ,  w b 85T aasmen, Wed 042620078 = - o
") kS 4989203ms1zjs  SELECT acustomer,.. Wed Oct 24 2007 02 1565 -392 65K,
H 12 4080203mstzjs  SELECT acustomer.. Wed Oct 24 2007 08 1626 09 57K
° an operation leve va. - =
& e 408g203mslzjs  SELECT swustomner,.. Wed Oct 24 2007 08 1689 “am 213
: i 9 R 408g203mslzjp  SELECT acustomer,., Wed Oct 24 2007 08 1621 “ a7 —t
e Parallel Execution leve " :
- ) B 364 4980203mslzib_ SELECT acustomer,., Wed Oct 24 2007 08 1539 |1 Hi 213 hd I
it 12,5, 0racke com acesirapper?_adf winld=150891345% 1146, o cirhstale=106813459_11 BipMsqlD=ccesafl 48 o e i

ORACLE




Real-time SQL Monitoring
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. SQL Monitoring Use Case: Big Plans

Monitored SQL Execution Detail

Dverview

sQL ID
Execution Started
Last Refrash Time

Execution ID

w

#5n6bphgsdvir (i)

Thu Feb 14 2002 01:57:51 FM
Thu Feb 14 2008 02:02:03 PM
16777216

Tirne

curstion | -
Database Tine | -

Text Report

IO & Wait Statistics

IO Count

- 103k

Session 74 PL/SGL & Java 0,05 Wit Activity % h 100
Fetch Calls &
Uszer IF0: direct path read temp - 114 samples (S09%)
Detail
Plan Statistics .b Activity |
Flan Hash Value 435342630
Dperation Name Estima... Cost Timeline(253s) Exe... Actu... Memor... Tem... CPU Activity %0 Wait Activity %0
Bl SELECT STATEMEWT 251k 1 EE]
B SOUNT STORKEY 1 EE]
B WIEw 2406 251k 1 EE]
B S2RT GROUP BY STORKEY 2406 251k — 1 EE] £144
Bl HASH JOIN 65K 25Ok Se—— 1 zazak 343k eezm e 30 [
Bl TABLE ACCESS FULL LIMEITEM 400K 23Rk ee— 1 45 e 20 N -
B S2RT ASGRESATE 1 1 1
Bl MESTED LOOPS OUTER 33 7E0 1 1776
B HASH JOIM RIGHT CUTER 31 539 1 1776 E71K,
IMDEX FULL SCAN I_USERZ 71 1 1 7z
Bl MESTED LOOPS OUTER 21 eag 1 1776
Bl MESTED LOOPS SUTER 31 &7l 1 1778
Bl HASH JOINH 31 BEE 1 1776 E91K
B HASH JoIN 1323 448 1 1325 £45K,
TABLE ACCESS FULL USERF 71 ] 1 7z
Bl HASH JOIN 1323 445 1 1325 =311
Bl HASH JoIH 1323 237 1 1325 573K,

FMFRGF 10TH CART. ..




. SQL Monitoring Use Case: Big Plans

B $ORT AGGREGATE 1 i i
[E MESTED LOOPE OUTER 22 720 1 1776
B HASH JOIN RIGHT QUTER 21| e99 1 177e E71K
IMDEX FULL SCAN I_USERZ 71 1 1 72
[E MESTED LOOPS OUTER 21 E9E 1 1776
[El MESTED LOORS OUTER 31 671 1 1776
[E-HASH JOIN 31 6658 1 1776 691K
B HASH 101N 1323 448 1 1325 645K
TABLE ACCESS FULL USER$ 71 el i 72
E HASH JOIN 1323 445 i 13225 SE3K %
E HASH 10IM 1223 2237 1 1225 572K
[E MERGE JOIM CART... io & 1 io
E HASH 101N 1 a 1 1 198K
FIXED TABLE F... #EKSPPI 1 1 1
FIXED TABLE F... HEKSPPCW 100 1 1944
[E-BUFFER SORT io [} 1 io 2045
TABLE ACCESS ... TS§ io =1 1 io
TABLE ACCESS FULL  TABE 1323 230 i 1323
TABLE ACCESS FULL CRIf &1k 207 i e1kK
B YIEW DeA_OBIECTS SaK 219 1 &0k,
= UMICM-ALL 1 60K
[ FILTER 1 B0k
E HASH 101N E1kK 214 1 E1K E20K
TABLE ACCESS F... USER$ 71 3 1 72
B HASH 101N &1k Z10 1 61K E39K
IMDEX FULL SCAM  I_UUSERZ 71 i 1 7z
TABLE ACCESS ... OB &1k 208 i elk
& TABLE ACCESS BY ... IND¥ 1 2 2077 1525
IMDEX UMIQUE S...  I_IMD1 1 a 2077 2077
[E MESTED LOOPS 1 2
IMDEx FULL SCAN I_USERZ 1 a
IMDE® RANGE SCAN  I_OBJ4 1 1
[E HASH 101N 14 =1 1 14 180K
IMDEX FULL SCAN I_LIMKL 14 1 1 14



. SQL Monitoring Use Case: Big Plans

Bl HASH JOIN 1323 448 1 1325 645K
TABLE ACCESS FULL USER$ 71 3 1 72
El HASH JOIN 1323 445 1 1325 633K
El HASH JOIN 1323 237 1 1325 573K
El MERGE JOIN CART... 10 5 1 10
El HASH JOIN 1 1 1 1 198K
FIXED TABLE F...  X$KSPRI 1 1 1 %
FIXED TABLE F... | X§KSPPCY 100 1 1344
El BUFFER SORT 10 6 1 10 2043
TABLE ACCESS ... TS% 10 5 1 10
TABLE ACCESS FULL | TAB$ 1323 230 1 1325
TABLE ACCESS FULL oBlF 61K 207 1 81K
Bl WIEW DBA_OBIECTS S8k 219 1 BOK
El UNION-ALL 1 BOK
El FILTER 1 80K
El HASH JOIN 61K 214 1 81K 630K
TABLE ACCESS F..  USER$ 71 3 1 7z
El HASH JOIN 61K 210 1 81K 659K
INDEX FULL SCAM | I_USERZ 71 1 1 7z
TABLE ACCESS ... OBJ$ g1K 208 1 8iK
El TABLE ACCESS BY ... | IND$ 1 2 2077 1535
INDEX UNIQUE 5. I_IMD1 1 1 2077 2077
Bl MESTED LOOPRS 1 2
INDEX FULL SCAN  I_USERZ 1 1
INDEX RANGE SCAM  I_OBJ4 1 1
El HASH JOIN 14 5 1 14 180K
IMDEX FULL SCAM I_LINKL 14 1 1 14
TABLE ACCESS FULL  USER$ 71 3 1 72
IMDEX RAMGE SCAN I_OBI1 1 1 1776 93
INDEX RANGE SCAM I_OBI1 1 1] 1776 1087 PLEE!
El TABLE ACCESS CLUSTER SEGH 1 1 1776 1107
INDEX UNIQUE SCAMN I_FILE#_BLOCK# 1 1776 1107
TABLE ACCESS FULL ORDERS 60K 24K £ 1 857K e s n.es



. SQL Monitoring Use Case: Big Plans

Monitored SQL Execution Detail

Text Report

Overview

SQLID  6Sg6bphbgsavir (3 Time IO & Wait Statistics
Execution Started Thu Feb 14 2002 01:57:51 PM
Curation 4. 2m I Count - 1069k,
Last Refresh Tirme Thu Feb 14 2005 02:02:03 PM
Sessian 76 PLISGL & Java  O.0s Wi ait Ackivity %
Fetch Calls & /
Detail ! CPU Activity %0 Wait Activity %0
[ Plan Statistics ||~ Activity |
Plan Hash Wvalue 4953426320
Operation Mame Estima... Cost Timelj
Bl SELECT STATEMENT 251k
O COUNT STOPKEY
B VIEW 2406 251k
El SORT GROUP BY STOPKEY B -0 R 7
B HASH 1GIN 65K 250k
S 30 B 7D
Bl TABLE ACCESS FULL LINEITEM 2400K 223K ]
Uzer If0: direct path read temp - 114 zamples (S09%)
SORT AGGREGATE 1
THBLE ACCESS FULL ORDERS GOK| 24K
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ﬁ,

T e

QL Tuning
Advisor

Comprehensive Analysis

Analysis (Single
SQL)

SQL Design
Analysis

Plan Tuning (SQL
Profiling)

4 8§ 8 8

Use SOQL Tuning Advisor to Tune SQL

Recommendation

Gather Missing or
Stale Statistics

Add Missing
Indexes (B* Tree)

Modify SQL
Constructs

Create a SQL
Profile

ORACLE




. Live vs. Remote Tuning

* Resource Consumption
e Limited mode: Resource consumption minimal
« Stats, index and SQL restructure analysis is cheap
* Average is less than 1 second per SQL statement
 Comprehensive mode: Resource consumption may be significant
« SQL Profiling can potentially consume non-trivial resources
* Roughly comparable to amount of resources/time consumed when executing
SQL statement(s)
 Live tuning
* Run SQL Tuning Advisor in Limited mode only if system does not have spare
resources — otherwise run in Comprehensive mode (recommended)
* Remote tuning
e Tuning remotely if
« Cumulative resources/time consumed by all SQL statements significant
e System cannot spare resources
* Use SQL Profile and SQL Tuning Set export/import capabilities

ORACLE



. More Best Practices when using
SQL Tuning Advisor

« Use Automatic SQL Capture feature of SQL Tuning Set (STS) to
capture SQL Workload

* Always validate SQL Profiles before enabling them

DBMS_ SQLTUNE.ACCEPT_SQL_PROFILE (task_name => ‘<tun ing
task name>’, category => ‘MY_CATEGORY");

ALTER SESSION SET SQLTUNE_CATEGORY=MY_CATEGORY" ;

« For remote tuning, ensure test system is similar to production
system
* Schema
* Data distribution
* Volume

* If test system smaller than production, set optimizer stats
manually

ORACLE



. Automatic SQL Tuning OR’AC'-G‘“g

|

P Auto Capture
O/ W

SQL Tuning Advisor

.
SQL

-

Proflles AnaIyS|s

Automatic
implement Report

Well-tuned SQL

Manually
- |mplement

DATABASE

Automatically captures high-
load SQL

Automatically tunes SQL
without changing application
by creating SQL Profiles

Automatically validates SQL
Profiles by test executing them

Automatically implements
(optional) greatly improved
SQL plans

Automatically reports analysis

Automatically runs during
maintenance window
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. Optimizer Statistics Management

Use Automatic statistics collection to %?
manage Optimizer Statistics )@6
e Qut-of-the box, runs in maintenance window
« configuration can be changed
e Restartable

» Gathers statistics on user and dictionary
objects

* Parameters chosen automatically based on
* DML monitoring
e Column usage monitoring
* Iterative sampling

ORAC'-SG'"g Uses new collection algorithm with accuracy
DATABASE .
of compute and speed faster than sampling
of 1%

ORACLE‘“g Incrementally maintains statistics for
PATARASE partitioned tables — very efficient

ORACLE



. More Best Practices on Statistics
Collection

Gather statistics for all objects (dictionary and user objects)
Volatile objects

» Gathers statistics when object at max size and then lock table

« Delete all statistics and lock table — dynamic sampling will be used
Restoring old optimizer statistics

« Used when new stats result in poor execution plan selection

» Scope: Table, schema and database

 History maintained for 30 days

 APl: DBMS_ STATS.RESTORE_TABLE_STATS
Don't use the ANALYZE command

 Officially obsolete for optimizer statistics

« Cannot gather GLOBAL statistics for partitioned objects

« Cannot gather statistics for external tables, fixed tables, etc.

 |nvalidates/recompiles all dependent cursors at once
« DBMS_STATSnarks cursors as unusable and recompiles gradually
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. Optimizer Statistics Validation

SQL Performance Analyzer
(SPA)

Use SQL Performance Analyze
(SPA) to validate statistics
refresh

1. Capture SQL workload in STS using
automatic cursor cache capture
capability

2.  Execute SPA pre-change trial

3.  Refresh statistics using PENDING
option

4.  Execute SPA post-change trial

S. Run SPA report comparing SQL
execution statistics

. Before PUBLISHing stats

. Remediate individual SQL for plan
few regressions -

. Revert to old statistics if toomany | | =
regressions observed
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.Real Application Testing applicable for Pre-11g
Database Releases

Feature Capture From Test Changes In
9i R2 10g R2 or 119
SQL Performance Analyzer 10g R1 10g R2 or 11g
10g R2 10g R2 or 119
9i R2 119
Database Replay 10g R2 11g

 SQL Performance Analyzer (SPA)
e Capture on 9i, 10.1, 10.2 database releases
* Test changesin 10.2 & above

« Database Replay
» Capture on 9i, 10.2 database releases

e Test chanﬁes in 11.1 & above raE
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. Space Management Topics

* Permanent Tablespace Management
* Extent management
° Segment space management
 Temporary Tablespace Management
« RAC

e Goals

* Optimize space usage by eliminating/ minimizing
fragmentation
* Optimize data access and transaction performance
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. Permanent Tablespace Management

«.Segment free space managed using

Space managed locally by bitm ps:
' bitmaps

in data file headers

* Eliminates external fragmentation
» Efficient space utilization

« Easier management: PCTUSED,
FREELISTS, FREELIST GROUPS

don't have to be tuned or set
 Performance

» Serialization of space management

Superior performance

at file level Aut ol i
* Space management faster by 100 u on:ja |cab|y nllanages contention on
200% meta-data blocks

Inter-instance data block contention

reduced by dynamic instance affinity
« Two extent management types

» Auto-allocate (recommended): RN _ :
Extent size determined by database < Minimizes internal fragmentation

e Uniform: All extents of same size
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. Automatic Segment Space Mgmt (ASSM)
vs. Manual Segment Space Mgmt (MSSM)

+ Insert Workload

.qé 31 B ASSM
'q—) O MSSM
o 2
(@]
o
g 11
oY

0_

1 2 4 8 16 32 Concurrent Users

B ASSM
OMSSM

Response Time
o N M O 0

1 2 4 8 Concurrent Users
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Internal Fragmentation

* Fragmentation of space within a segment
e Space under-utilization below HWM
« Although minimized, can still occur in ASSM tablespace

- Performance Impact: slows certain access paths, e.g., full table scan
* Online Segment Shrink remedies internal fragmentation
¢  ROW MOVEMENT must be ENABLED for heap organized segments
Segment must be in ASSM, locally managed tablespace

* Automatic Segment Advisor evaluates segments for fragmentation and makes
appropriate recommendations

Space Operations Shrink  Online Redef  Alter MOVE

Note: For tables with large number of indexes, reorg is faster
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. Temporary Tablespace Management

 Temporary Data

« Data generated by operations like bitmap merges, hash join,
bitmap index creation, sort

« Persists only for duration of a transaction or session
* Media and instance recovery is not required

* High concurrency of space management operations is very
critical

« Use Temporary Tablespace for temporary data

« ALTER DATABASE DEFAULT TEMPORARY TABLESPACE
tablespace name;

« Use Locally Managed Temporary Tablespace

« Allows high concurrency space management
* In steady state all space metadata cached in SGA
» Operations serialized by SGA latch instead of db wide ST engUu¥

e Can be shrunk using SHRINK SPACE and/or SHRINK TEMPFILE
commands
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. More Best Practices on Temporary
Tablespace Management

* Guidelines for choosing extent size
e SM-10M:
* For DSS, OLAP applications involving huge sorts, hash joins
* Large temporary lobs are predominant
e 64K or multiple:
* Global temporary tables are predominant and amount of data loaded is small
* Application is predominantly OLTP

- VSTEMPSEG_USAGE can be used to monitor space usage and
workload distribution

SESSION_NUM USERNAME SEGTYPE BLOCKS TABLESPACE

101 SCOTT SORT 128 TEMP
102 SCOTT LOB_DATA 128 TEMP
103 SYS HASH 256 TEMP
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. Best Practices for Temporary Tablespace
Management in RAC

« Use a single Temporary Tablespace for entire RAC
database

* No special configuration is needed

e Each instance dynamically caches extents it has
affinity to in its SGA

« Sharing of space between instances happens
transparently and dynamically

* Add space when number of waits on SS enqueue
Increases
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. Use Enterprise Manager to Manage
Database A O

« Grid Control or Database Control (out-of-the-box)

ORACL < Enterprise Manager 10g Setup Preferences Help Lt
Grid Control Horme Deplowvments Alerts Compliance lobs Fepor
Application Application All Targets Collaboration
Cluster: dbs.crs > Cluster Database: ORACLE . COM > Database Instanc— ™ —77777™ P e
Top Activity ORACLE Enterprise Manager 10g Setup Preferences Help Losout

Home | Targets @eEHITITIEM Alerts | Compliance | Jobs | Repons

Drag the shaded box to change the time period for the detail section b Grid Control

zo2
256
219 3 Oracle Enterprise Manager (SYSMAN) - oz
2
£ 182 e ieeiieiiieio.... | Bl Ede Wew Hgory Bookmarks ook Hep
i i .
o 148 o . @ H-& {2 |1 itoestoorzus orace. com:1 767ofemiFacesfsdkinanFace sropper? _adf winld=1606013459_1148_ock.cibstake=1606013459_113¢| v | [ |
2 110 Patch Application Server: Review 2 :
k= - [C] coogle aps || ahoo! Maps & * Fidelity: 401(K) |- Oracle 8 E*TRADE | =) Photos [V Netfli | =) Motos (=) Traffic (=) 5ki [ Perl | Sage () EM () Deathvalley () Tax | bikes PR Bargains () Tahoe  »
= 7.3 | O i ger (5 @ | L Documerts... | i My Yahoo! 1| L) Orade Enterprise Manager (1| ] ©racle Enterprise Manager (Ysta.. | - |
38 ORACLE Enterprise Manager 11g Setup~ Help~ | Logout
0.0 Software Updates Gridv  Targeb~ Performance v High Avalabilty ~ Server v Schema~ Dats Movement v Software and Support v Favortesv  Tergets v Search Al v Q
950 ©55 10:00 10.05 10:10 10:15 ; -
. {3 gsm_gsmidl(Database Instance) (& stbelf12.us.cracle.com (Host)
Apr 5, 2008 Staging Location %emd_rooth/EMStage ]
. . Logged n As SYSTEM
Detail for Selected 5 Minute Interval $QL Monitoring List Refresh | 5seconds | v

Start Time Apr 5, 2008 10:29:32 AM CDT Anplication Server Updates

) ) saren oy soson] el |abaateate) [10
Top saL Patch i T e e L it
(_Schedule SQL Tuning Advisor ) [ Create SQL Tuning Set Software Update Name / |ID Created On T & s PR T Ty 5 1= Ju
Select All | Select None MEITE06_10.1.202 45 4527606 200809-11 P ® v st sl U o 1000125 I I
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— Bl 560 BzrvStrvF 1d4a SEL
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Top 3 DBA Activities

#10 Use ADDM for database-wide performance diagnostic

#9 Use ASH for targeted performance analysis

#8 Use AWR Baseline for comparative performance analysis

#7 Use Real-time SQL Monitoring to understand SQL execution

#6 Use SQL Tuning Advisor to tune SQL

#5 Use Automatic statistics collection to manage optimizer statistics
#4 Use SQL Performance Analyzer (SPA) to validate statistics refresh

#3 Use Locally Managed TS with Auto-Allocate & Automatic Segment
Space Management for Permanent Tablespace

#2 Use Locally Managed Temporary Tablespace
#1 Use Enterprise Manager to manage database
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. Recommended Campground Demos

Complete Data Center Management Moscone West
Exhibit Hall
Oracle Real Application Testing: Database Replay and Moscone West
SQL Performance Analyzer Exhibit Hall
Self-Managing Database: Automatic Performance Diagnostics Moscone West
Exhibit Hall
Self-Managing Database: Automatic Application & SQL Moscone West
Tuning Exhibit Hall
Self-Managing Database: Automatic Fault Diagnostics Moscone West
Exhibit Hall
Change Management & Data Masking for DBAs Moscone West
Exhibit Hall
Application Quality Management Moscone West
Exhibit Hall
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. Recommended Sessions — _ &

"“ ¢
- )

Session Title Date Time Location
Performance Fundamentals for Oracle DB 10g and 119 Monday, 9/22 2:30 Mos South: 302

Oracle Enterprise Manager: Oracle's Management Monday, 9/22 4:00 Mos West: 2003
Solution for Your Enterprise

Advanced Performance Diagnostics: What the GUI Tuesday, 9/23 | 11:30 | Mos West : 2003
Doesn't Tell You

Demystifying SQL Tuning: Tips and Techniques for SQL | Tuesday, 9/23 1:00 Mos South: 303

Experts

Successful Upgrade Secrets: Preventing Tuesday, 9/23 ; Mos South: 303
Performance Problems with Database Replay

Storage Monitoring Made Easy: Diagnosing I/O Wed, 9/24 9:00 Mos South: 303
Performance Problems

Oracle Recovery Manager (RMAN) Best Practices Wed, 9/24 11:30 Mos South: 103
SQL Tuning Roundtable with the Experts Wed, 9/24 1:00 Mos West: 2001

Proactive Performance Monitoring with Baselines and Thursday, 9/25 1:30 Mos South: 303
Adaptive Thresholds

ORACLE




ORACLE



