\  What the SQL is Going
— On Out Here?
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New Book:
ISBN: 0-7897-2369-7
WwWw.amazon.com
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Oracle 81
W coratch
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Our Mission

To enable today’s businesses
to achieve 24x7 operation
of mission-critical applications
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The eBusiness
Infrastructure Landscape

Hardware/Network Application/Database

DEVELOP/DEPLOY > MANAGE

Quest Software

Operating System

(@FA
Tivoli Quest Software

BMC
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The Complete Quest Solution

DEVELOP/DEPLOY > MANAGE

DB Server Development

DB Change Management

Database Performance Management

DB & Application Monitoring
Application Offloading

High Availability
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SQL Issues Agen da

Tuning Methodology

How to find Poorly Performing SQL
The Oracle Optimizers
Understanding the Explain Plan
Oracle Tuning Tools

SQL Do’s and Don'ts
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SQL Issues

= SQL Rage!
— 20% of SQL Is consuming 80% of the resources

— Poorly performing SQL statements infuriates the
staff!

Feed Me

—
1
—’%—%—" %" QUEST
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SQL Issues (continued)
Where Are These SQL
Statements Coming From?

QL, while easy to understand conceptually, can be difficult to
rasp as it relates to performance.

Iggest problem, non-trained application programmers and/or
nd-users are expected to deliver highly tuned SQL.

Igh demand for new applications & RAD techniques causes
ppiness.

t enough time or resources to
mine what the SQL is really doing.
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Tuning Methodologies
Top-down & Bottom-up

= Top Down

— Reacting to problem SQL

— End users using 3rd party tools

— No tuning at the development level g
— No review of code :




Tuning Methodologies
Top-down & Bottom-up

= Bottom-up

— Build it right the first time

— Know the data and design

— Quickly evaluate alternatives - rule, first, or all
— Add hints based on database stats

— Execute & compare

— Determine which plans are affected by a database

change QUEST
SOFTWARE



Tuning Methodology

Operating System

Oracle Database

App Design

SQL Code
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Tuning Methodology
In Action

£ S0Lab Xpert - [Tuning Session [FROM EMP ] [connected to beg-local azs QUEST(10]]]

@Eile Edit Achon Hintz Data Toalz Window Help

=12 x|

| 4 |[beqrocal as QUEST(D) =l @l

Z

AESHEIcT s D

|-l‘5l-':|"l"il'-=!E= B &aratles I Statishics |Fiesults | SAL

B o 2Rl e DES YR BB

Statement Yiew I Camparisan iew I

Original SOL | 1. RuleHint | 2 A1 Rows Hint | 2 First Rows Hint | 4 Ordered Hint |

B  Advice
B & Improve the table access for the primary select
= Usze zemi-join
[F Add HASH_SJ hint
B {* Observation
B i+ Use different tablespaces for indexes and tables
[+ Maodify the tablespace of index SCOTT.PK_EMP to something other than USER_DATA
B ¢ Update Statistics
[¥ Re-analyze table SCOTT.EMP
[¥ Re-analyze table SCOTT.DEPT
B ¢ Create indexes on foreign keys
[¥ Create an index on table SCOTT.EMP on column [DEPTHO]

Generate SOL Sdvice L Gk mpast Adiiee Helm
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How to find Poorly
Performing SQL

= Monitoring
= Scripts
— Tim Gorman www.sagelogix.com

— Top Offensive SQL Statements
» Oracle Professional June 2000

= Tools
= | uck...
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How to find Poorly
Performing SQL
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How to find Poorly
Performing SQL

¥ Instance Monitor - beqg-local “ |

Monitor Mavwvigaktor Tools

1) sOQL Il 10 beg-local

Top Sessions

SID Oracleuser  Status  Machine  OSuser Logreadis  Diskreadfs  CPU(ms/s)  Logon ]
2 5%5 (DB} ACTIVE DHOTEA LIME MW 0.0 0.00 0,00 31-pMay-00 20:10:06
3 8%S (LEWR) ACTIVE DHOTEA LIMEROYW T 0.a0 0.a0 0.00 31-pMAaY-00 zZ0:10:06
4 543 (CKPT) ACTIVE DHOTEA LIMEMNOY T 0,00 0,00 0,00 31-pMAY-00 Z0:10:06
5 SY3S (SMOMN) ACTIVE DHOTEA LIMEROYW o.00 0.a0 0,00 Z1-pMav-00 20:10:06
& SY3S (RECO) ACTIVE DHOTEA LIMERCW R 0.a0 0.a0 0,00 Z1-paY-00 20:10:06
7 ORACLEZO..., ACTIVE {SMPOY 0.a0 0.a0 0,00 Z1-pMAY-00 20:27:46
g ORACLESOD.,., ACTIVE [SMP1) 0.a0 0.a0 0.00 31-pMaY-00 2002746
9 SCOTT INACTIVE SOBLESIDHOTEA DHokka 0,00 0,00 0.00 31-pMaY-00 z0:12:40
4 INACTIVE S&LESIDHOTEA DHakka 0,00 0,00 0,00 31-pay-00 20:15 el

Oracle SID: 14 Serial: z

Username: SCOTT 05 user: DHaotka & single block read
Server: d:orantibinloracles0. exe Client PID: 671252

CPU utilization {ms): 240 Server PID: ool1z

Block gets: 52 Phys reads: 80

Consistent gets: S0z

Block changes: 1 Hik rate {(%o): 100,00

Staktus: INACTIVE

Progran: CHWIMMTProfilesi Al UsershStark MenuiPROGRAMS  Oracle For Windo

YWaiting For: SL*Met message from client driver id=675562535 #bvtes=1

Current SQL: select ename from emp where deptno in {(select deptno from dept
= where depktno = 10}
&5 @

RE




How to find Poorly
Performing SQL

Diagnoses Source of |/O Bottlenecks:
— Poor SQL
— Poor Layout

Quickly identify disk hot spots

Drill down to actual SQL statements

Identify frequently accessed objects

= Soon: History, I/0O Trends, Capacity Planning
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Top 1 Devices

Top 5 Tablespaces

{ﬂ‘ R ALIELISOF

Top 5 Segments

Top 5 Processes

I Rate (in Operationzsfzec) D Rate (in Operationzrzec) 2 Rate (in Operationzfzec) D Rate (in Operationzfzec)
3 500 - 300 - a00 -
. 400 - 400 - 400 -
-: 300 - 300 - 300 -
—: 200 — 200 — 200 —
. | 100- 100-
J00.00% of Total 0 a9 519 of Totgl KO 100.00% of Tota
[Wame | Taul| _ Rate]| FeakRate Owner able
TEST_OBJECTS 94321 413.50 B3E.04 TAELE SYSTEM TOOLS 4805 16
C_T5H# 12 0.0z 1.00 CLUSTER S5 SYSTEM 10 2
|_FILEH# BLOCEH# a .oz 0ED  IMDEX S5 SYSTEM 35 4
C_FILE# BLOCKH 2 .01 0E0 CLUSTER S5 SY'STEM 200 S
FILE$ 2 .01 020 TABLE S%'5 SYSTEM A 1
All Segments (in KO Operations/sec)
2
-
4 s T i L WL L g PoL IRRRRRRRRRRRRRRRRRARS




'qP WOYHA - 133135

O1NI 1H35NI

PAn, 3AM Ik

L7L NI 04 NI938 H3FMnn ur
l St

OH IHIHM S103r30

" 133r80 IHAHM S 1T

¥

ERAM, IWI AWFN L2330 IHIAHM 5103

1] LrEESSE

EWE0 IAM IWTN 1IIrd0 IHIHM PEEPAN=TWN 133r30 135S 5103rd0 1531 31wadn

ccafERE  BLESEGE BILELS

=
i}
=
(=]
o
o
o2
E=
=
=3
o
=
=
-
=
4
=
Fa
!
=
]
=
=
o
1
O
Iy
o
=
=
=
=
o

& F4209
7 ) ==d 071 k dl
0ju| weir)
0 =Ed 041 1 Al
oJu| JuajEg
B335 ‘071 B25/ 313 007001 041 =144 =% 3
ZF109 2215 Bagy 543 %035 2215 Al EHRT
09s =300|9 2 EUagE g
Fldee =1EY 041
OJu] %3 =214
3%l add ]
DEFL 4203 ElL SRET ] [P
F0°405 =4 0/ S123r80 1531 AR
oju] juawbag []]
fats e 8 4203 3z IR
F148E =B 04 TWAQEESRIDS MR
ojuj 214

LIDHEULO)L)|

ﬁn_n_ﬁn_I_ LropHEals

S103rg0 1530 wawhag

AP E0E(00EESOSWEIEREIONL PIEESD

=

JOpZ0s(00Yy/3|9e10/, 8] 4

QLalshs,

1 I Ir I I 1

=

LET




How to find Poorly
Performing SQL

- SOLab Xpert - [SOL Collection [connected be BEQ-LOCAL as SCOT TS
Wl e [t fcton Tock Windms Hep ETEY

] | [eEQLDCAL 2: SCOTT) =] i
B eyt AN DT B F pcdeSwsaen B B a0 -
G ey Resuks | | Schedue |
bt T bbspanse: | F i F s | -
i Prageg Uls= | Open | Buffer Gets| Geds Per | Disk Aesd:] Aesds Pe Fizwa: Flosss Per | Esscufions | Soes | Pases First Loasd Tiree Oiptimizs Wode
ey Cumso Ewzriie Ewexcude Procered el
E USEFR_DnW&T& LA DR AT DATARSSE ISR 10RCL ORS

SCOTT ] 175 13 g 1 e 3 13 n 13 2O0S-NSMIE0T  CHDOSE
o ol 5 0L Fhus
,i | | SELECT enzre FDM =rp WHERE <epmc IN [SELECT depiro FROM dept WHERE cepma = 10]
USEFR_DW&TA LA OAANTDATARSSE ISR 10RCL ORS
@ SCOTT 1L e 13 | 1 ) 3 13 n 13 2S-INEMIGE0T  CHDOSE
n Hodule 5 0L Fhus Tl
| JSELECT ensre FROM 2rg 'WHERE depine IM ISELECT depino FROM degt WHERE deping = 10]
USEF_DW&TA o0 ANTDATARSSE ISR 10RCL OR&
SCOTT Mo 66 BE 12 12 n 0 1 n 1 200535 3E DHOOSE
| | SELECT stinbule scope ramenc_ b chor_waboe dabe vl FHIDM systen procuct_cevs WHERE jupgeen [ 500 P TUIKE upperipeoducilAMD (wpperuser] LIKE us=nd
USEFR_DW&T& LA DR ANTDATARSSE ISR 10RCL ORS
SCOTT Mo 5 L 1} 0 n 0 1 n 1 2000530153 HOOSE
| | SELECT chea_wshes FRDM spstier product_cavs WHERE. fupgeer | TOLF LIEE uppetipoducill AND [Juppeiuses | LIKE wend] OF [usssd = PUBLC] AND Juppe] stitate] = PO LE
:|

Satmrerd 1 ol d 1HE
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How to find Poorly
Performing SQL

/ ERE R R S S R R SR S S S R R S R R S S S R S SR S S R R S S R R S S R R S S R R S S S R T R S R R S S R S S S R e S S o
* Hle:top stmh2. sq
* Type: S*H us scri pt
* Aut hor: T mGoxrnan (Sagelog X, I nc.)
* Date: 04- xt-99
*
* Descri pti on:
*O. script to create the TP SIM2 stored procedur e
*

* Nbd fi cati ons:

*****************************************************************/

create or rep ace procedure top st m?2

(
intop count in nuniber default 20,
innax dsk reads i n nunbber defaul t 10000,
in nax buffer gets i n nunbber defau t 100000
) is
cusor gt top stnmis(in dr in nunbber, in bg i N nuntoer)
is
select/*+ rul e */
substr(sg _text, 1, 60) sd _text,
nhn( addr ess) addr ess,
sunfabs(di sk reads)) di sk reads,
sunfabs(buffer _gets)) buffer gets,
sunfabs(sorts)) sorts,
sunfabs(executi ons)) execu i ons,
sunfabs(l cads)) | ocads,
count (*) crt,
((sunfabs(di sk _reads))*100) +sunfabs(buf fer_gets)) )/ 1000
factor

from sys.v $sd aea

group by substr(sd _text, 1, 60)
havi ng sunfabs(di sk reads)) > in dr
and sunfabs(buffer_gets)) > in bg

~wald~ Vs F ot ~wv Al
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Tuning In Production: Recon

Historical 24x7 information

— From a minute to a full week--intuitive navigation

— Detailed info on SQL, users, programs and clients
— Detailed resource consumption and resource waits
— Analysis graphs and direct entry into SQL tuning

Live Diagnostics

— What sessions are active/inactive and what are they doing
NOW

— Trace session with full SQL history and detailed stats per
SQL

ro Oracle overhead, negligible server ovgheaels-r

SOFTWARE




Historical Analysis and Diagnostics

%® Higtorical Collection [guest315 on spectrum]

RSN 7 BEHE
~Time Line

System States | Dizk 140 I Seszion Statesl Buffer Getsl
Digplay & 1 Hour € 12Howrs € 1 Day 1 'wWeek

| Il CFU W 10 it [ metweork waitz Il Memory Wisits [l Lock Waits E Latchwats [l Cther Waits I

42 P

01:22 FM |

01:27 PW - 01:32 PR 01:37 PM 01:47 P 01:32PW O01:57 PM 0202 P

0207 PW - 0212 PR 0217 PA

Fri, Jun 9
u=| (b) Select interesting time frame | i

—Selected Timeframe

Fram Friday . June 09,2000 = 13312 P = To Friday . June 09, 2000 = 14310PM =
[ [

E
.D
>
=
i)

- - - - -
CPL LT Metwark Waits Memory Waits Lock YWaits Latch Wait= Cther Witz

(c) Select Grid view |
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Historical Analysis and Diagnostics

(d) View the SQL statements using resources at 1:39PM...

I2ndie

Fiom | Fridsy . June 03,2000 = | 1:3%12PM == To | Fidy . June 092000 =] | 1:4310PM =
E Aggregate by (™ S0L Statement " Uszemame (" Client Program (" Client Machine
>
'ﬁ SOL Statement Buffer Gets [/0 Wiaitz [.. |CPU [zec] |Mebtw.. |Memory... |Lock ... [Latchwai.. | O
5 [SELECT a.DB%4name, a DESdint FROM DB94_sevrill a WHERE 2 DB34key <= 2001 611 0.475 3507 0002 0 0 0.013
z |SELECT DE34name FROM DBI4_sevmil WHERE DE4signed <= -214285750 44 B18 22 245 1.726 0 0 0 0.0
[1k]
‘= |SISELECT ... FROM DB94_zevmill a'WHERE a.0B94key <= 2000000 AND a.0B94signed » [SELECT avalb.DEB94zigned] FROM DES4_tenpct b 'WHERE a.DB94key = b.DE
-
iz |SELECT a.DB34code FROM DE34_uniques a, DB34_hundred b, DBE34_tenpct ¢ 6,405 0.8 0.226 0 0 0 0.002
——|SELECT DE34name FROM DB tenpot where DE34signed <= -250000000 ord: 0 0 0042 023 I 0 I
SELECT distinct DB94decim FROM DB34_tenpct 0 0 0 39939 0 0 0
SELECT user owner,Table_name FROM USER_TABLES order by table_narm I I I 0 0 I 0
| |
S |
Aggregate by SOAL Statement " Uszermame @ " Client Machine
Frogram Mame Buffer Gets [/0 “waits [sec]  |CPU [zec] |Mebwaork \Waitz [zec] |[Memor wai.. | Lock *ai. . |Latch wWaits [zec)
{dizpwork @ THS 41473 129,130 ¥ 0.002 0194 0044
Spotlight. exe 477 0.009 1.120 0.0o0z2 1] 0
qerecd@lazalza [TNS W1-43] 2 1] 0.005 1] 1] 0
4 . . b
1] (e) Or check the programs that were running at the time... | =
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Historical Analysis and Diaghostics:
Drilldowns

Easily identify the statement (or program) waiting for locks |

Specific Metrics | Aggregate Metrics I
CPU | 10 | Netwnrkl Memary  Lock ILatn::h | Other |

=) By Besounce Consurmpticn @ime Spent@

» 005 !
= 006 |
= 2
2 0.04 :
¥ oz

10013 Ak 1016 A 1017 A 1015 ¢

—Sort By SOL Statement
' SOL Statement L i Prograrn " Machine

ighest Time Spent Waiting for Lock

SELECT ... FROM "DDWTF"'"WHERE TABMAME = :A0ORDER BY TABMAME, ELDEKNH! D>

s —

Graph the top IEI 3,

The same is available for CPU, I/O, Network, Latches and Other Waits

ooo1 )
0

Seconds
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Live Diagnostics

|| J| gl ‘ &4 ||Hec:u:un oh gaviotalquesta15) J| #& | G 2 ‘E
& ? | Il | Total Sessions: 45
] IDE Liger ISID |EIS Lger IMachine IStart Time I‘Z |l CPU _=||Executing S0L Frogram Mame I

SY'STEM 50| AZach WORKGROUF 612400 1:26:0(F | - analyze table "TEST""JUME" COMPUTE statistics Toad. exe

BEMCHMAI 31| TDuong CORPORATE'[BA12/00 12:47:4]] SELECT ... FROM DES4_zevmil \wWHERE DE34signed <=| Benchmark F

BEMCHRAI 2 TDuong CORPORATE' B/12/0012:47:4 SELECT .. FROM DB34 sevmill . DB34 fivemil b, DB9:| Benchmark F

Sessions, SQL currently executed, resource consumption and colored thresholds...
—Current Sessions Activity By CPL |3 Network wiait ;"

B | e L ——— e ——
foof | ™ o omewal N Availahle indicatare |
gl

i]
2B Latch ' ait
B Other b ait
K1 [ Buffer Gets
rOwerall Spstem Performance E B:gt Eﬁﬁgi
| W CPU W 1 it O Metwwork wisit B Wemory WWiait B Lock Wit E Latch gt B Cther Wit I

Seconds

Current workload distribution

23207 PM 0 ZE212PM ZE21TPM 2FXZZPM 0 ZEZ2TPM Z3232PM 0 X3F2ETPM O Z3Z4PM 23246 PM 23251 PM 0 Z3Z56PM 0 Z5301 PM 23306

Current Sezzion Activity [quest315 |

No Oracle connection, Zero Overhead | QUEST
SOFTWARE




Live Diagnhostics Drilldowns

= Becon Session Details [zpectrum on quest15] =] E
El & 2
E Izer Mame |SID IStatus IEIS |lzer Mame IMachine |F'ru:u:essID IStart Time .
2 BEMNCHMARE, 5d Active tduong SOLABTEST 11886 B/12/00 =
E Sezzion Activity | SoL .-i'-.c:tivit_l,ll
:
E Executed Diuration I. CPU ;I SOL Statement
g 171:08:50 At 24:281873 47 9200(SELECT ... FROM DES4_sevmill ‘WHERE DEBE34signed <= -214285750 ORDER BY DES4name
g 10:30:24 Ad IT1E. 8226 01:20.0700|SELECT ... FROM DBE34_sevmil *WHERE DES4zigned <= -214285750 ORDER BY DBE34name

SQL statements executed by session

Bl

—Sessi

| W CPU W 110 et O Metweork vait Bl Memory Wwiait B Lock Wisit H Latchwwat B Cther VWait I

Fx20

Time Spent
m
I
=

et Comprehensive statistics for the session

Engqueus | Cache I Time: Breakdown
! = 23%2‘;;;?% - Current Syntax | SOL Stats I Llzer I Redo
J 5
! [ 7.0769 % Wit Metwork SELECT DEZ4name

Il 0 % \Wait Memory

| B 0.0131 % Wait Latch

I I 0 %% \ait Lock

- I 54442 % Wit For Cliert
! B 0 % Wait Cther

' Bl 4232 % CPU

FROM DES4 sewvmill
WHERE DES4siqned <= -Z14235750
ORDER BY DE%94name

: Breakdown of session activity, refreshed every second
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OnWire’s Non-Intrusive
NeWEJLIOMN  Clients

I

OnWire Engine

L

—_—

\
| % NetRecorder

Console

Data Centg QUEST
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HostRecorder Collector

= Implemented as a Kernel Streams driver

— NO Overhead

 No context switching

No expensive User mode processing
No polling

No contention

No agents

— 10 minute Install (< 25K size)
— No network overhead

QUEST
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OnWire 3.1 Features

= HostRecorder

= Bullt-in Forms End-User Transactions

= Concurrent Manager Support

= Advanced Locking Diagnostics

= Support for Web and PLSQL Table Arrays

= Normalized Performance Metrics

Identify and classify resource utilization

Full Lifecycle Tuning Support W/SQLAB @ auesT
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The Oracle Optimizers

le Optimizer gives you choices:
Rule-based
« Based on a set of rules (Index existence, SQL coding)

« Does NOT consider object statistics

Cost-based
 Uses object statistics (from ANALYZE command)

 User has more control in tuning
« 2goals:

— First row: response time for interactive apps (OLTP)
— All rows: throughput for batch processing (DSS)

« Makes Assumptions

Hints

» Cost Based ‘suggestions’, not always used by Oracle!

Can be specified in combinations QUEST
SOFTWARE



Selecting a Mode

= Database Level

— Init.ora OPTIMIZER_MODE parameter
— RULE, COST, or CHOOSE* (default)

= Session Level

— ALTER SESSION SET OPTIMIZER_GOAL=< >
e < >=RULE, FIRST_ROWS, ALL_ROWS, CHOOSE

= SQL Level
— HINT RULE, FIRST_ROWS, ALL_ ROWS

The Oracle Optimizers

QUEST
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The Oracle Optimizers
Rule-based Optimizer

Rank Where Clause Rule

O©Coo~NoOUlhWNPE

ROWID = constant

unique indexed column = constant

entire unique concatenated index = constant

entire cluster key = cluster key of object in same cluster

entire cluster key = constant

entire nonunique concatenated index = constant

nonunique index = constant

entire noncompressed concatenated index >= constant

entire compressed concatenated index >= constant

partial but leading columns of noncompressed concatenated index

partial but leading columns of compressed concatenated index

unique indexed column using the SQL statement BETWEEN or LIKE options
nonunique indexed column using the SQL statement BETWEEN or LIKE options
unique indexed column < or > constant

nonunique indexed column < or > constant

sort/merge

MAX or MIN SQL statement functions on indexed column

ORDER BY entire index

full table scans

QUEST
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The Oracle Optimizers
Cost-based Optimizer

[*+ALL_ROWS*/
[*+AND_EQUAL?/
[*+CLUSTER/
[*+COST*/
[*+FIRST_ROWS*/
[*+FULL*/
[*+HASH*/
[*+INDEX*/
[*+STAR*/

/*+ORDERED*/
/*+ROWID*/
[*+USE_MERGE*/
[*+USE_NL*/
/*+USE_NOCACHE*/
[*+USE_HASH?*/
[*+USE_CONCAT*/

& MORE

Oracle hints include:

Optimize SQL for best throughput

Use index merging on specified tables
Use a cluster scan for a specified table
Use cost-based optimizer always
Optimize SQL for best response times
Use a full-table scan

Use a hash-search method

Force the use of a specified index
Force Star join, between a large table with
concatenated keys and smaller tables
Use the from clause join sequence
Use ROWID access method

Use sort merge join technique

Use nested loop join technique

Don’t put the data in the buffers

Use a hash join

Use multiple indexes for or conditions

QUEST
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Helpful INIT.ORA Parameters

= Database File Multi Block Read Count
— Both rule and cost

Hash Multi Block IO Count
Hash Join Enabled

Hash Area Size
— Cost only

Sort Area Size
— Both rule and cost

QUEST
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Helpful 81 INIT.ORA settings

= Optimizer Index Caching

= Optimizer Index Cost Adjustment
— adjusts for low hit ratio assumption

QUEST
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Index Usage

= Rule Optimizer = Cost Optimizer

— Follows rules — Follows stats

— Lower clustering factor, — 8i supports function-
better rule selection based indexes

— No functions In index — can use HINTS

— Use a function to NOT
use an index

Wherecomm * 1.1 > 1000 vs
Where comm > 1000/1.1

QUEST
SOFTWARE



Clustering Factor

s the relationship between the number of index
nlocks vs the number of related data blocks

_OW IS good.

_ower Clustering Factors:
— Sort data into index order prior to loading
— Use primary key (and in sorted order again)

QUEST
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The Oracle Optimizers
Cost-based Optimizer

T SOLab Hpel - | Temsding Seesion [FROMN EMP | [comnecied be BEQ-UICEAL ae SICOTT S]]

Ml E
o Econ  Hiede ook ‘Windcss Help — || =]
1 | [BECHLOCAL se 30O TTE =] @i
aflgll=I o cldeodR HE
=2 Stalement 'l"rr—l Cormperizom Wieps ]
E Oignal=0OL | 1:AueHine | 2 48 Fosss Min | 3 Fist RosssHim & Ondesed Hint |
= Egecute | Mesifiep | Eplan | Adwee | Uipec [Fo07T Connection: | BEQLOCAL az SCOTTIS =
& melect ename [SCOTTDEPT dept || Ansheed
0 :':nrl =mp = e i ) o Enabge I |Il1!l'lﬁﬁl§||
B =ptno in {AEslac - E i + STE]
i SR L S Fows [#vpRowien [Slecks [Deges [Coche [Ciese Daie Last DDL Dade
el i ] -5 B
E ' | Ll | 23 1 ¥ 30hJ 175560 110E0E LI T i e R TR
1 =] J= SELELT 5Ta Tl:l-ll:l' T CHMOSE -
st Floeas | recle Woame ILIrn:u: InEn-u Ceacn=fip I_n:\i.lTnh-a'r-:' |
= r_l-'\-_-l.l rl"-'\-l Fr_OEFT " 1 0 D iy
‘l.lr." 0 AT _ R I __
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Cost-based Assumtions

= Can use Cost Optimizer even If no stats
= Assumes even data distribution

= Assumes certain row counts

= Assumes low buffer hit ratio

= Assumes lots of users
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Cost Optimizer Statistics

= Analyze <object> compute statistics

— Collects:
* Number of blocks
* Number of rows

* Indexes:
— Granularity of Indexes (clustering factor)
— Distinct values
— Number of blocks per leaf

* Histograms - if uneven data distribution
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= Understanding Explain Plans

Is a Necessity to Tuning SQL Statements
Shows you the choices made by either optimizer
Can be difficult to interpret

Indenting and tools greatly aid!

Understanding Explain Plans
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Understanding Explain Plans
Driving Table

= Rule

— Based on existence of indexes or LAST table in
FROM clause or first NESTED SELECT

= COST - FIRST ROWS

— Based on unigque indexes
— Tries to avoid Full Scans and Sorts

= COST - ALL ROWS
— Based on total rows returned

Cost - Ordered Hint QUEST

SOFTWARE



Understanding Explain Plans
Syntax

SQL>

SQL> EXPLAIN PLAN FOR
2 sdlect ename
3 from emp

4 where deptno in (select deptno from dept where deptno = 10);
Explained.

SQL> SELECT operation, options, object name, id, parent_id
2 from plan_table;

OPERATION OPTIONS OBJECT_NAME ID PARENT_ID
SELECT STATEMENT 0

NESTED LOOPS 1 0

INDEX UNIQUE SCAN PK_DEPT 2 1

TABLE ACCESS FULL EMP 3 1
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Understanding Explain Plans

Syntax

Explain Symbol Description

AND-EQUAL Index values will be used to join rows.

CONCATENATION SQL statement UNION command.

FILTER FILTERSs apply 'other criteria in the query to further qualify the matching rows.
The 'other criteria include correlated subqueries, and HAVING clause.

FIRST ROW SQL statement will be processed via a cursor.

FOR UPDATE SQL statement clause ‘for update of’ placed row level locks on affected rows.

INDEX (UNIQUE) SQL statement utilized a unique index to search for a specific value.

INDEX (RANGE SCAN) SQL statement contains anonequality or BETWEEN condition.

HASH JOIN SQL statement initiated a hash-join operation.

MERGE JOIN SQL statement references two or more tables, sorting the two result sets being
joined over thejoin columns and then merging theresults viathe join columns.

NESTED LOOPS This operation isone form of joining tables. One row isretrieved from therow

source identified by the first (inner) operation, and then joined to al matching
rows in the other table (outer).

NONUNIQUE INDEX (RANGE SCAN) The RANGE SCAN option indicates that ORACLE expects to
return multiple matches (ROWIDs) from the index search

PARTITION (CONCATTENATED) SQL statement will access a partitioned object and merge the
retrieved rows from the accessed partitions.

PARTITION (SINGLE) SQL statement will access a single partition.

PARTITION (EMPTY) The SQL statement makes reference to an empty partition.

SORT (ORDER BY) SQL statement containsan ORDER BY SQL command.

SORT (AGREGATE) SQL statement initiated a sort to resolvea MIN or MAX function.

SORT (GROUPBY) SQL statement containsa GROUP BY SQL command.

TABLE ACCESS (FULL) All rows are retrieved from the table without using an index.

TABLE ACCESS (BY ROWID) A row is retrieved based on ROWID

TABLE ACCESS (CLUSTER) A row isretrieved from atable that is part of a cluster.

UNION SQL statement containsa DISTINCT SQL command.
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Nested Loop Join

— driving table

— Default order(rule)
Merge Scan Join

— sort & match
Hash Join (7.3)

— Full scans with no
sorts

Join column to row
address

nderstanding Explain Plans

Syntax

(=1 - NESTED LOOPS

EZ -TABLE ACCESS [BY ROWID] of ECO.COMPANIES
L1 - UNIQUE INDEX [UNIQUE SCAN] of ECO.PK_COMP KEY(COMP KEY)

1 - MERGE JOIN
[21 - SORT [JOIN]
(=
2 - SORT [JOIN]

=

(=11 - HASH JOIN

=
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nderstanding Explain Plans

= Nested Loop Join

— small portion accessed from a large table & joined
from a small portion of the second table

= Merge Scan Join

— large portion of rows are being joined

= Hash Join

— large portion with a lot of memory
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Understanding Explain Plans

CPU Time (sec)

120

100

o0
=

o
=

e
-

]
=

y.
_M"J"
’ o —
___—_t‘ffA d__,d—ﬂ""l
e —"_f_—__:/
1 2 3 a 10 25 a0 100

Percentage of Rows

—— hlerge Jain
—B— Mested Loop
—i— Haszh Join

CPU Time (sec) - Parse & Execute

Percentage Nested Loop Merge Join Hash Join
100 103.26 65.63 25.06
50 79.26 54.34 19.16
25 39.01 45.85 12.40
10 15.22 42.26 8.99
5 8.10 34.33 8.50
3 4.54 34.25 7.95
2 3.15 33.47 7.63
1 1.74 33.59 7.60
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Understanding Explain Plans
TIpsS

= Use bind variables

— Helps SQL parsing/processing

= Merging Indexes

— Oracle will process up to 5
— Use AND-EQUAL hint to select and limit

= Nested Selects vs Joins vs UNION ALL

— Use UNION ALL syntax where possible

— Cost optimizer might change NS to Joins
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Oracle Tuning Tools

= Explain Table
= TKPROF

M /N
GUI Tools . ;A\A
- SQL Navigator T 4 N\ Dk
~ 2 Z ‘ 1

~ TOAD N 2> i |

— OEM SQL Analyz% ~

— SQLab é ~ T~

A S

‘ [.IU‘EST
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Oracle Tuning Tools
Explain Plan

SQL>

SQL> EXPLAIN PLAN FOR
2 sdlect ename
3 from emp

4 where deptno in (select deptno from dept where deptno = 10);
Explained.

SQL> SELECT operation, options, object name, id, parent_id
2 from plan_table;

OPERATION OPTIONS OBJECT_NAME ID PARENT_ID
SELECT STATEMENT 0

NESTED LOOPS 1 0

INDEX UNIQUE SCAN PK_DEPT 2 1

TABLE ACCESS FULL EMP 3 1
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Oracle Tuning Tools
TKPROF

t * from tutorial.cur_emp_status

all count cpu elapsed disk query current rows

rse 1 002 000 O 0 0 0
cue 1 000 000 O 0 0 0
ch 2 023 025 11 1051 3 15

4 025 0.27 11 1031 3 15
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ows Execution Plan

0 SELECT STATEMENT HINT: CHOOSE
137 FILTER

137 NESTED LOOPS

137 NESTED LOOPS

137 NESTED LOOPS
49  NESTED LOOPS
23 NESTED LOOPS

15 TABLE ACCESS HINT: ANALYZED (FULL)
OF 'EMPLOYEES'

23 TABLE ACCESS HINT: ANALYZED
(CLUSTER) OF

'SAL_HISTORY'

racle Tuning Tools -TKPROF

Rows

Execution Plan

137

137

137

137

23

23

15

23

23

15

TABLE ACCESS HINT: ANALYZED (BY ROWID) OF 'JOB_CODES

INDEX HINT: ANALYZED (UNIQUE SCAN) OF 'l _JOBS (UNIQUE)

TABLE ACCESS HINT: ANALYZED (BY ROWID) OF 'DEPARTMENTS

INDEX HINT: ANALYZED (UNIQUE SCAN) OF 'I_DEPTS (UNIQUE)

SORT (AGGREGATE)
TABLE ACCESS HINT: ANALYZED (CLUSTER) OF 'DEPT_HISTORY"
INDEX HINT: ANALYZED (UNIQUE SCAN) OF '|_EMP_EMPNO'
(CLUSTER)
SORT (AGGREGATE)
TABLE ACCESS HINT: ANALY ZED (CLUSTER) OF 'JOB_HISTORY"
INDEX HINT: ANALYZED (UNIQUE SCAN) OF '|_EMP_EMPNO'

(CLUSTER)
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Oracle Tools - SQLab XPert
Compare Plans

=2 £2 Same =& Wariant 1 = Yariant 1 T Variant 2 & Yariant 1 L Variant 2
Original 5QL 1: Rule Hint & Al Rows Hint 3: First_Rows Hint 4: Ordered Hint B: &dd Join Criteria B: Remove expreszsion
: |CHODSE HIMT: RULE HINT: ALL_ROWS HINT: FIRST_ROWS CHOOSE HIMNT: ALL_ROWS HINT: ALL_ROW5S
Cost: O Cost: H/A Cost: &6 Cost: &6 Cost: 6 Cost: & Cost: b6

| | » | 5: Add Join Critenia [Trace Statistics] jﬂ 3: First_Rows Hint [Trace Statistics]

Statement Yiew — Comparizon Yiew |

% SELECT STATEMENT HIMT: ALL_ROwWS [Revized Plan) - SELECT STATEREMNT HINT: FIRST_ROMWS
i b l SORT ORCER BY Cost: B 5 l SORT ORDER BY
oS Rows Processed: 0 Ezt. Rows: 4 Cost B
B SUR [ooghy * oMALUE] desc Rows Processed: 1
& L] SORT GROUF BY Cost: B SR [o.gty * 0MALLE] desc
B Rows: Proceszzed: 0 4 SORT GROUP BY
) p.zuppher_id Ezt. Rows: 4 Cost B
& 4 HaSH JOIM Cost: 3 Rows Processed: 1
' Rows Processed: 0 p.zuppher_id
2 ow_order_lines to ow_parts 3 g HASH JOIM
E a.part_id = p.zupplier_part_id AWND o PART_ID = p.PART_ID Ezt. Rows: 4 Cost: 3
5 2 TABLE ACCESS [MPACT 0w _ORDER_LIMES Cozt: 1 Rows Processzed: 17
— Rows Processed: 38 aw_arder_lines bo ow_parts
Tablezpace: SYSTEM o.part_id = p.supplier_part_id
ogty -1 10 1 B TABLE ACCESS FULL IMPACT. O _ORDER_LIMES
4E  INDEX RAMGE SCAM IMPACT.I_O_QTY Cost: 1 Ezt. Rows: 5 Cost: 1
Rows Processed: 39 Rows Processed: 38
Tablezpace: SYSTEM Tablezpace: SY'STEM
3 TABLE ACCESS FULL IMPACT 0w _PARTS ogty-13:10
Blocks: Est Rows: 79 af Cost: 2 4 TABLE ACCESS FULL IMPACT.OW_PARTS
Hows Processed: 10 Ezt. Rows: 82 Cost: 1

Rows Processed: 10
Tablezpace: STYSTEM
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Oracle Tools - SQLab XPert

Compare Performance

# Tuning Session
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Oracle Tools - Plan Stability

Stored Outlines

— Is a method to guarantee that a certain Execution Plan will be used
for a particular SQL statement

— Oracle can specifically create Stored Outlines -or- it can create one
for each SQL statement presented

« CREATE OR REPLACE <outline> FOR CATEGORY <category> ON
<sql statement>,

« system/session parameter CREATE_STORED OUTLINES = <TRUE,
FALSE, ‘category name’ NOOVERIDE>

— Must have ‘CREATE ANY OUTLINE’ permissions
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Oracle Tools - Plan Stability

Oracle will use a Stored Outline unless:

— system/session parameter
USE_STORED OUTLINES = False

— mismatch on SQL text including Hints

= How It works:

— Oracle uses OL$ and OL$HINTS tables

o see also USER_OUTLINES, USER_OUTLINE_HINTS
— Stored indefinitely unless explicitly removed

— system/session parameter
USE_STORED OUTLINES = TRUE or <category>
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Oracle Tools - Plan Stability

= Stored Outline Management

— Packages DROP_UNUSED, DROP_BY CAT,
UPDATE BY CAT

— Moving Outlines:

« EXP OUTLN/OUTLN FILE = <file name> TABLES = ‘OL$
'OL$HINTS’ SILENT=Y [WHERE CATEGORY=<category>]

 IMP OUTLN/OUTLN FILE=<file name> TABLES = ‘OL%’
'OLSHINT’ IGNORE=Y SILENT=Y

e see p 7-32 Oracle8i Tuning Guide
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SQL Do’s and Don'’ts

Avoid using the HAVING clause.
— Use WHERE clause

— The HAVING statement filters selected rows only after all
of the rows have been retrieved.

Use the NOT EXISTS statement in place of a NOT IN
statement.

Use joins in place of EXISTS.

Use EXISTS in place of DISTINCT.
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SQL Do’s and Don'’ts

AVOID doing calculations on indexed WHERE columns

— the optimizer will use a full-table scan

» QOracle8i has new function-based index feature

Depending on the types of SQL statement issued, think about
using a concatenated index.

Avoid using NOT on indexed columns(precludes using a
index).

Use WHERE instead of ORDER BY when an index Is used.

Bind variables Vs. constants
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all applications

Monitor

Understand your options

— Optimizer Modes

— Join conditions

Use GUI Tuning Tools

Don't Let SQL RAGE Happen to you!

Summary

Try to use good database design throughout
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Questions?

Dan Hotka is a Director of Database Field Operations for Quest Software. He has over 21 yearsin the
computer industry and over 16 years experience with Oracle products. Heis an acknowledged Oracle
expert with Oracle experience dating back to the Oracle V4.0 days. He has just completed Oracle8i from
Scratch by Que and has co-authored the popular books Oracle Unleashed, Oracle8 Server Unleashed,
Oracle Development Unleashed by SAMS and Special Edition using Oracle8/8i by Que, is frequently
published in Oracle Professional by Pinnacle Publications, and regularly speaks at Oracle conferences and
user groups around the world. Dan can be reached at dhotka@earthlink.net or dhotka@quest.com .
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