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1. ORACLE Optimizer

ORACLE® Rule—Based Optimization(RBO)

ORACLE 9/ N X FEIH0IE v0.92

1 Cost—-Based Optimization(CB0)E 2% X&st] U

Ct. CBO2l Z<,19924 Oracle HE 72H T &AL RBO= 2HHEH A& =2 XHSE
Ol HHOZ AC2E= del AIEEA %22 H0I0 ORACLE: SAE2=Z (B0 AF2E H&EotL
ULCE.

ORACLEOII A AFZ X2l Eolst SALE e 4H2HHE HEAM =~

> It (Parser)

> SEIDHOI X (Query Optimizer)

> Z2RAA MM (Row Source Generator)
> SQL 4&!8(SQL Execution Engine)

1) Thal(Parser)

=do 8= &dSots =AY
det0l EMot=Xl S5 ESet

O &AHOF ELtE, SQL =22 el
HECH

2) SEIDOIM (Query Optimizer)

Ct. Syntax M 3= SQL
BHEI EMat=A,

Stz HETO optimizerOlH &

SEIDIOI N (Query Optimizer) SHE UA EHAEES A EclE Ol2diM ZFo A
HES DECH 0 M SQLel ZME HMeldhdl st e8Hol gdgs 2H5H)| ol WEA
ol RES AIESHH

3) 2L A A MAS(Row Source Generator)

Z2AA MA(Row Source Generator) SHE= OptimizerA EHEIS A HEs UE
Moz HMelote KMse gEHs MHs6ts SHOICH. ‘22 a4 2 Ad HEs ANz
FEoleE QIHHIOIA 222 X 2ol Y2, HOIE WAA 2y Xol gt gD ¥d
(sorting) S8 fIgt Cidst 22 AAIF MZECH. WekAl, 0 HHOHME A& H=0o o
&ole E2l X9 22 AAS0| MAEC
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2) ROWIDE =&t

rol

TABLE ACCESS

HOIZ0 CHet 82 ds52 S&AIIIJ] fIoHA RowlDet) ot= 229 Z2Y S
2t RowOll &2 8tCH. RowlD= rowdt MEEN A= SclHQ X0 et 32E
UCH.
ORACLEZ OIOIEI2l 22X /X FEE €1 U= RowlDt 2EE indexES ArEStCH. Ol
QIIAS S0l ORACLEZ RowlDOll &2l E2E = U2H indexOl MEEH ZEZS = query

of 28 £TES B AL

o
— 0

olalA s = able 22 query2l EEHN et unique?t range@ L= 4= RULH.

4. SOL2S SR

ORACLEZ2 SALZ S parsing®t = =28t SALE0l MAHE M CHAl parsingdt= £otE £017]
fIoil SQL=24dt parsing® HEE X220 MESHH &&8tt. 0l H=2= System Global
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Mot BREHCH
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DBA= & =Xl context area AFE22 RIHAM = cacheZ EE&E MHZ2l2 Ml st H&EsH gt
= init.ora LH2| parameterl XI&SIHOF StCH. Context areas 25 E2 d2E MEGHLD
28 £ UK A|AES Asil 20 et BtEAl O3 212 olL2Z == XL o

H SlZlot= 201 EC.

SQLE0| AlsH= [HOICH ORACLER T context arealll s=2st &0 HSt parsing &2JF U
=Xl EOIstCH, =835l %< ORACLES carriage return, space 12l HAZXE 2322 0l
&t 2XENA LXStEZE St OF CHAl parsingdle 82618 22 £ UL,

Oledst Hlm EXHZ OFEA|IA shared areali 2l parsing®2E2 AZ3J| fdiAd= 0tei2l Al ot
X RS W2tor stCt.
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2o ol)s ts2 2 83 U2 sz IAIEIC.

MO

=) SELECT * from EMP;
) Select * From Emp;

=) SELECT * FROM EMP;
Ot 2& L&t HEM 20l & 22 22 AN OS5 sge 222 AN o

=) Select pin from person
where last_name = 'LAU';
) Select pin from person where last_name = 'LAU';

2) M2 A™EZ= SALE2 WOlA HXSH= objectIt JIE SQLE LIS object?t &S25H04 0

o) TtS MU 2 SM= Oteiel objectSS EHASHHLD GHAL.

USER OBJECTH BEF

JACK sal_limit private synonym
work_city public synonym
plant_detail public synonym

JILL sal_limit private synonym
work_city public synonym
plant_detail table owner

4ol 0fI)E EXol( CIS2 SALe B8R HHEE &H 22X,
OBJECT
SaL Matching Ol
select max(sal_cap) NO 2t2+° 2 X I} private synonym@!
from sal_limit; sal_limit2 JIKL2 UALB=Z N2 OE
objectOICt.
select count(*) YES S USER 2% work_cityel= public
from work_city synonyme ZXol2z2 S2s SQL20|
where sdesc |ike 'NEW%'; Ct.
select a.sdesc, b.location NO JACKO| public synonyme Soll JILLS
from work_city a, plant_detail2 X522 Nz UE
plant_detail b objectOICt.
where a.city_id = b.city_id;
select * NO 2219 2 It private synonym@!
from sal_limit sal_limit2 JIXL2 UALB2Z N2 UE
where over_time is not null; objectO|Ct.
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3) Bind variable=2 AI2E [ variableE S BF S UG OF &HCF.

o) s & 282 s2st 2F0ICt.
select ename, empno from emp where empno = :pEmpNo
select ename, empno from emp where empno = :pEmpNo

CI22 & Z&2 run-time Al Sgst g0l RHEC dlH2tE TE S22 QA&
select ename, empno from emp where empno = :pEmpNo;
select ename, empno from emp where empno = :v_Emp_No;

5. FROMEOlA 2l EIoI€ =A (RBOZH oHE)

ORACLE parser= &t& Q2ZF HOI=25H 2Z HOl2x2 AMHAZE MHSHCH. 2H2F fromZE Ol
O Jiel HOIZ 01801 UgsE d2 &2 =2 rowE Ji& HOI=ZE2 22L2F0U B X6t
driving HIOI2Z St=0{0F StCH. ORACLEOI Oicd JHSl HIOIEW st MelE & M, WRE2=z
sortlLt merge procedureE Edll HIOIE=0| join S Ch.

HY HHM HOI=Z2 scanct( sortst = CtE HIOIEZ scanstCt. 1 = 0] HIOIZOHA =
ZE HO0IHE M HOIZSHA =2 OO &8N XEotH ZgtE2 SHEC.

Oll) Table TAB1 : 16,384 rows.

Table TAB2 : 1 row.
TAB2= driving table@ o&+0d select & [Hf.

SELECT COUNT (*)
FROM TAB1, TAB2;

TAB12 driving tableZ

SELECT COUNT (*)
FROM TAB2, TABT;

- 0.96 seconds

ot select & (. (Poor Approach)

- 26.09 seconds

302l HIOI=20| XCIE M, &% HIOIES=2 driving tableZ SHEHSICH., ERD &2 A2 HIOIE
2 100 &&&5= 22 Hol22 JHA LD UL,
0l) LOCATION ElOI= 2t CATEGORY HIOIS2 EMP HIOIZ2 =4 AEE LIEIHCE,
Case 1 Case 2
SELECT --- SELECT ---
FROM LOCATION L, FROM EMP E,
CATEGORY C, LOCATION L,
EMP E CATEGORY C

WHERE E.EMP_NO BETWI

AND E.CAT_NO = C.CAT_NO
AND E.LOCN = L.LOCN;

EEN 1000 AND 2000 WHERE E.EMP_NO BETWEEN 1000 AND 2000
AND E.CAT_NO = C.CAT_NO

AND E.LOCN = L.LOCN;
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2ot o= Case 10| Case 22CH O &=XO0ICt.
2.

J/Lp g Je X2 O, 229 FR0I0 AZ2 +¥ 52 22 + UAel=z

Aoplicationt et HEE SZ&F &5 & of0/0F &tLf.

6. Driving TableQ| & &M

tH, Ol AMEotd U=

ol

Query =8Al M8 AH == HOI==2 0Oriving TableOlet

optimizer? 2ELF SHEERE2 |F S0 et 2FECLC.

Cost—-Base Optimizer (CBO)S Al=2dl= H2R20= analyze €
205l HIOIES2 AMOIXE, QA 224 A costES Rote

Rule—-Base Optimizer (RBO)E AI256t1D join ZAHCZ AIE&= ZEW OioH indexJt MAEE O

UALE, 8lE SOl 2ol =XE KNHotKl = ZF FROMESl 2% HIOISS driving tableZ
ZdotH =L,

Ol ) SELECT A.NAME, B.MANAGER
FROM WORKER A,
LODGING B
WHERE A.LODGING = B.LODGING;

LODGING ZX &0l TH8t index?t AFEJts ol1), WORKER HIOIEWI Hlw JIsdt index)t 82 &
?, oeAJL = WORKER HIOI=O0!| Driving tableOl &ICh. Ol= LODGING HIOI=Z0l Driving

tableOl 2 H<S WORKER HIOI=Z= FULL TABLE SCANGHH S2=2MN ZdE= HFotE =0/1J]
8t ORACLESI WS OIHUISO0I <&t HEHOICY.

7. Optimizer2| Index &€

Cost—Based Optimizer (CBO)= SQLES AldH & ([ AF2 D=8t index & costIt JH&E & &=
= index2 MHdEol0 AIZSHCH. Indexl 2EEIF £2OH 0tE MEHC(SELECTIVITY) 2 =

OE =0{, 100row?t A= HIOISH OHE & ZEHO0l GHE 2= 720l = rowdt 809 U

ro
o
n
>
10
X
u
H
rr
(0]
(=]
~
)
o
I
(@]
[00]
()]
10
tu
i
=
C
m
i
O

= M, oid Z0l U

FULLOI Hioh 222 /08 2dg = UCH.
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AESHA = 210l

O, Yok

=2
&0[® full table scanOl =clotLl rowsl &Ml A4, AIAES d5 S SEH2Z BHHON

OF &tCt.

8. Oracle2 WS Operation

ORACLEOIl QueryE =ag [ AtEct= FEO0 et 6l JHK WEHe M=

OteHel H= querys =

-

#E [ SUEs U

a0 ORACLE LH® =Y
ORDER BY SORT ORDER BY
UNTON UNTON-ALL

MINUS MINUS

INTERSECT INTERSECT ION
DISTINCT, MINUS, INTERSECT, UNION  SORT UNIQUE

MIN, MAX, COUNT

SORT AGGREGATE

Ql
~
[l
[w

GROUP BY SORT GROUP BY

ROWNUM COUNT == COUNT STOPKEY

JoinEl SQLZ2 SORT JOIN, MERGE JOIN, NESTED LOOPS
CONNECT BY CONNECT BY

ORACLES! WH& operations &
o

2
ot= ZWE O WE AIZH0 2= = UL

OloiolOFE Xl = HFotE ALE
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I'1. INDEXS &&

1.

EAF

INDEXE S8t 4 o

or
00

Indexe= HIOISZSH OIOIHE WE2H X206t ?Iof AtEots =cl&EO0lD £
ME JHY 0BJECTOICE.

ORACLER WE X 2= B-tree(Balanced-tree) &&lQ| olcl

o
1o
o
12
re
[

1>

2%

]

AHE

rol

Ck.

IndexE S8 OO0IES2 X3 = HOIZ WS OI0IH &0l X2 &S full table scanl 2|8t
A3 2BCF B=CH. ORACLESl optimizer= select, update, deleteAl JIE SE2&HQ H2E M4
otJ| 2ol tabledll BAIE indexE AI2stCh. E£8t 04 HIOIEQ joinOlE indexZ2 AFZSHCY.

Index& AIE&C=Z M Qe £ L2 OIE2 primary keyOl 2ol 824 (Unigueness)

m
1o
1o
1Y
i
ujo
=
to
ol
K
rir
=
e
1y
i
ujo
=
0p0
=
x
n
ro
Ja
>
]
=
mn
4
<
O

UOROZ HEY HOIS 2ASHE A= Hol FEGHCH. 2t &2 HOoIEZ XS

=2
BIE1ol joinOll ALSEUE indexE &8 ds &40l Jisottt.

JALE indexIt LBHRCZ H59 &S MIotI|l= GHAIEH 012 AFZ20l [HE costIt &
Stlt= NS 2O0LOF BtLt. 24 index= Zcl&EQl objectOIE22 storageE ER=Z SO £
OIS delete, insert, updateAlOfl QIEIANSE =8 A A0l 2ot =Lt

Oladst =0l glRis] LOLIH S QIEAS S0 UHXIJIE St22 XISEQ 22(0t

Lot = L.

0z

o

o

J

e

P2t &0l oAl Ji=0 M2k =31 0l&2 storagelt systemOll CHSH overheaddt & AH3GHH

o) Uy 2 8F
- XA20 U= SEotls EE
- BEEIF £E2 ZY (22 A0l He ZY)
-. Xt JOINOI AFER= 28
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L) INDEX AIE2Al o BE= AR
—. CIOIEDF & full table
-, BZEI L

f
-. SELECT 2Ct

o
ro

32 (25 16 block OILHRl B<)

N
fo
3
=
0
fo
e H0
o

23 (
DIL 20l O 2 22
2) 28 INDEX AHS JIE

o) Oy Y A
- 20 Ol&tel HEOI K=
-~ QHMADiOR HYUS o

il

—-. Xt== JOINOI AtEE

r
¥
I

2424

= 0o
- 22T E2 Z2E
- AF MERHE 28

. INDEXE OI|=88 &Y

ORACLEZ indexE Soll EZot=ll LS €2 & YAS 0IE&tC.

1) INDEX UNIQUE SCAN

X3lot0Xt ot= HIOIS
Ct.

e
g
>
S
M
p==
ol

= &S optimizer= queryAl QIEA

U]

ors

o

Ol) EMP HIOIS0I EMP_NAME ZXE 0l EMP_PKZ2t= unique index2} MANAGERZ & 0il non-unique
index®! EMP_IDX010lct= SOHS ol AJE =THESHCH D GHXF.

SELECT *
FROM EMP
WHERE EMP_NAME = 'ROSE HILL';

WEXNo2 219 query® +#5t)| SIoH SIHOl stepQ2 LIHN RSECH

ot

M= BN EMP_PK QEHAS S

ol

b INDEX UNIQUE SCAN &0l =T EMP_PKOIIA
EMP_NAMEO| 'ROSE HILL'@l GIOIEISl ScI& X2 RowlDE A =Ch.

1 T+S0l RowlDE OIE8t TABLE ACCESS BY ROWID = 0| —=&H&Z 0l EMP HIOISOIAM oHE

rowl| LHHAI 282 &0t 2SS J=d &0,

r
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&0l INDEX UNIQUE

j
(2
<
o W
oM
o
0)
o
tn
rr
S
S
_.
(0N
()
>
[
lo
v
o
=)
©
@
S
T
gél
ﬁ

Ct=2l SQLE= INDEX UNIQUE SCAN ZHEtoZ S=slistl

A

SELECT EMP_NAME
FROM EMP
WHERE EMP_NAME = 'ROSE HILL';

2) INDEX RANGE SCAN

Index Z &0 Ost HR E£= non-unique index2 ZE =2 0|=c queryE =&a5tH [NDEX
RANGE SCANZ EoH HIOIHE X35t 2 Tise 2t =0t

Ol ) SELECT EMP_NAME
FROM EMP
WHERE EMP_NAME LIKE 'R%';

2l GloIA whereZ LHOI EMP_NAMEOH CHEH HRAIZ X3E GtE2Z unique-index®! EMP_PKE
Sofl Z2IEEctS INDEX RANGE SCAN = Soll GIoIEJF =3 =,

INDEX RANGE SCANS Soff &&= & OINAZLE O JHel OIOIEE Z3lotdl W
Z0ll, INDEX UNIQUE SCANOI <8t i E2CH BI==&O0ICt.

X 3lote ZE0l EMP_PKE P4 35t= EMP_NAMEOIZ2Z INDEX RANGE SCAN 2t =2 querydt ==

o) gts = g =

Z

Ol ) SELECT EMP_NAME
FROM EMP
WHERE MANAGER = 'BILL GATES';

flo

? 02t 22 SAL2 ZX3Slote ZEO0l EAS M AHO| OlLIRZE Rz & ¢
HOH 22X AHECH. HYM= non-unique index?! EMP_IDXO1= INDEX RANGE SCANGHO
RowlDE €A =11, 0IE Soi HOIS0 CHSt TABLE ACCESS BY ROWIDE Soff =& O
EMP_NAME Z & gt= &= =L,

04 JIA non-unigue index®! EMP_IDX012l MANAGER 8t0l unique=rXl2t& INDEX UNIQUE SCAN
2 Sofl =#HE K= L1 INDEX RANGE SCANS SoH nt1210ll CHS' accessIt ZHAHSHCE,

et ofeliel 2Rk 20| oIeA HE0 ol rangeZ X3FE otHSE M e 2 X0}
%'t 22 A2LEIE L H=R20= non-unique index® EMP_IDX010l =MotHetE o1& A

o
£ S8 accessIt ZO{LHAI 210 FULL TABLE SCANS = X£3|=Ct.
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Ol ) SELECT EMP_NAME
FROM EMP
WHERE EMP_NAME LIKE '%GATES';

w
10
x
Ay

fIOF 2EX &2 INDEXS &

Index2l & =20t 2EX E2 B ORACLEZ WhereZ 0l B M Jl=& EA SHUEHS Ol

ot ZZ2E ddstlt.

Ol) EMP HIOIE2| DEPTNO Z & 1t EMP_CAT ZX &0l 22t non-unique index2t QUACHD SHAF.

SELECT ENAME
FROM EMP

WHERE DEPTNO > 20
AND EMP_CAT > 'A";

ol

<l 0ll)= DEPTNOOI CH

I olGl AO}

[

ANESECH Explain plan2 S &2C.

:
.
J
o

TABLE ACCESS BY ROWID ON EMP
INDEX RANGE SCAN ON DEPT_IDX

4. S Ol&el QIS A S| MERGE

A2 C2 HIOIS0l EQUAL('=")2 E&&le= SIH 0lalo A2 Jisst eAd s 3L
ORACLER run-timeAl 2 QIAAZS HEH(merge)ol 2otl=s 22 TS FIIE St

Unique indexJt _A= &S non-unique index 2CH &< It SCH

A UES 25 A2 HlnE MHer HEE0, ek OE H0l22 olgAQ HluE F20
= optimizertil 2ol otflEg EFEHIIE &L

gtot M2 O HIOIE0 SE& =29 QeAD}L Q= AR20l= optimizerJb FROME Ol MQ

=N S L&EH RULEN Sloff =AE Z2 & &0,

grof SS8t =212 S AL otLES| HIOIS LHOI =IHSHCHH WhereZ Ol B4 Mol ZEOl O
A 24 FXE D OFHEFN Jlse 282 A S0l FXe 0.

Ol) EMP HIOIZ2| DEPTNO Z & F EMP_CAT ZX &0l 22t non-unique index2t UACHD SHAF.
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SELECT ENAME
FROM EMP

WHERE DEPTNO = 20
AND EMP_CAT = 'A";

? 0)E 28 ChS12 201 DEPTNOOI CHet eI AS ™
QIAS AMEGSHH 2122l Z2UAIE JHAIL equal HI

TABLE ACCESS BY ROWID ON EMP
AND-EQUAL
INDEX (RANGE SCAN) ON 'DEPT_IDX" (NON-UNIQUE)
INDEX (RANGE SCAN) ON 'CAT_IDX' (NON-UNIQUE)

5. ALEXH0Il 2|3t INDEX ALS Kl &t

X AtEotld 1 CHS0l EMP_CATOI CH

wE ot ZUXNE = =0

F

rol

= 0lM9 oA sdS =2 FXEN querydt BIE2&802 222 A#E M, - ot
LIo] QITIAZ AMZ AIRSIA RotH SO2M SALRo Ald A=8 =2 £ ULt

Character EF2S Z&EH0ol= ||''S 2012, Number EtRICl ZHEH 0= 402 ot XHE JI20l
H T/ ORACLER ollE QITIAZE AIZ6HA 2= Al HES M =0,

Ol ) SELECT ENAME

FROM EMP
WHERE EMPNO = 7935
AND DEPTNO 40 = 10
AND EMP_TYPE||'' = 'A';

? SQLEXE e AQl AIZ2 HMHgtol= 22 hintl AMSXHE &M & otllet DI E g&
2 0IXIH =CH. =, S M= EMPNOOI CHSH 2 AD 2 ISABL 2D £E0 H U2 &2
WE BUX 2ete &85 H0IHS 2oL 2XEIF HE A2 dynamicdtdl FBRE MAGH=
CBOCl HAEES 25X RotH =0, NHEBZ ZHEst BLR20e ZAl AIZot= 20| &0

HetNHOoz oEAQl AZZ HMHotole Z2RE AHEXN. &M EMP_TYPE Z&E0| CHoH non-
unique indexJt MATO UL, EMP_CLASS 2 0l= A AI} ST,

SELECT ENAME
FROM EMP

WHERE EMP_TYPE = 'A'
AND EMP_CALSS = 'X';

Optimizer= ZAHS| EMP_TYPEO CHSH QIENAZS AT AMAHES £ &0 Dl S50l
EMP_CLASSOIl CHS+ QIHADE MMHES HHEH & 201017
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Olet 201 0= 8%0| go f=et 22 E 20/, 0|2 &4

o
HHHMOZ QA AIES NESHEM s 2 Jis8t overhead

SELECT ENAME
FROM EMP
WHERE EMP_TYPE = 'A'
AND EMP_CALSS||'' = 'X";

6. ORACLEOl 2/t INDEX At XISt

otLISl HIOIZ0l SO 0l&2S Al Jissdt g ADL /AL, L gl U
Xl= non-unique & @ ORACLES unique indexZ2t2 AtE2st AlHAHEZ MAHGHD LIHA oIEA

285l L AISHCE.

un
rlo
rol

Ol ) SELECT ENAME
FROM EMP
WHERE EMPNO = 2362
AND DEPTNO = 20;

2l SQLE2| EMP HIOI= 0 EMPNOOI CHSF unique index2t DEPTNOOI CH&' non-unique indexJt U
M, EMPNOOI CHSF unique index® EMPNO_IDXDF =30 AFSTIH SEM X212 DEPTNO = 20

S0l ZACZOH AISEICH MY HES 1S 20

=

ro o
flo

TABLE ACCESS BY ROWID ON EMP
INDEX UNTQUE SCAN ON EMPNO_IDX

7. QISA A0 CHEt NOT AFE HISt

WhereZE LHOIA 2IEhA ZEHO0 CHolt NOT HIWE
28t I LHEFLEA ORACLEZ NOTS EHLEAL &
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QA S AIEGHA Rotls 3= QIGHAS AIE0| JisE 8%
SELECT - SELECT ---

FROM DEPT FROM DEPT

WHERE DEPT_CODE != 0: WHERE DEPT_CODE > 0;
C=2 B0l ORACLES| optimizerdt AE22 NOTS & ot 3= UL

NOT > to <=
NOT >= to <
NOT < to >=
NOT <= to >

INDEX 2 &0l et Jt3

WhereZ A CIEIA 20| JIISEH AIE2E B optimizer= HY QUEAE AIE6HA 2
S0 AMS JIsd U2 AP AD}L QITHH 0] SQLE2 full-table scans Soll Z2gis EH =

Ct.

e z@e JI8otX %2 2R
SELECT - SELECT . . .
FROM DEPT FROM  DEPT
WHERE SAL = 12 > 25000; WHERE SAL > 25000 / 12;
SAL Z&0l tigt Jt=0l Ol M O Z2&ol SAL 20l Oigt S ADF AL 01
CHEF QIENADE ROt AFZEX &1 ArESHO  INDEX RANGE SCANS ot =Lt

full-table scan=2 otH = CF.

INDEX Z &0l thst Jt= 11

ORACLEZ SIHSel AM=Z CHE Btee ZE8= HuWE I WREH2=2 d8Es ol .

Ct=2t 20l Number &2l EMPNO Z &0l &I AJE QJUCHL] OFHAL.

SELECT -
FROM EMP
WHERE EMPNO = '124';

PO A Number 2 CharacterJh HlW T2 Z ORACLER WEXRO=Z FHES 6t OfcHet &2
SQLE HE DO =HECH

SELECT -
FROM EMP
WHERE EMPNO = TO_NUMBER('123');
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ORACLE 9/ HE Xt F&

OIIA EBIE0| G0 atEets oIEiA 2N s Jt30] OlLIZZ QEAE AlEdte
dol= 2HoF 8iC.
Ch3e HBRE Mol 22X, Character& 2l EMP_TYPE Z &0l 1= AIJ} QUCH.
SELECT ---
FROM EMP
WHERE EMP_TYPE = 123;
P 22 W2 gHE Qo S 22 2HoZ f8iE (),
SELECT ---
FROM EMP
WHERE TO_NUMBER(EMP_TYPE) = 123;
ol A 20| JIBZ22 EMP_TYPEO Cist ol@iAE= AFEEIX Z=C.
CHS& TYPEOI (H2 dHlw & B3 2H 0ICH.
=R 28 1 @y 2 21 "l
CHAR: CHAR CHAR(10) CHAR(4) Equal e gHHE 8ls.
'1234 1234 & 20l space 6AtelE =DJtol
O 10Xi2| "I W&,
CHAR: VARCHAR? CHAR(10) VARCHAR2(10)  Not e gHHE 8ls.
'1234 ' 11234 Equal AXtelBt "l = Z 0k return.
coL 1 >coL 2
VARCHARZ : VARCHAR2(10)  VARCHAR2(4) Equal LHE gHE Qi3
VARCHAR2 '1234' '1234' 4Xt2|8F Bl = Z kgt return.
coL 1 =c¢oL 2
CHAR: &f == CHAR(10) Al Equal e s 8.
'1234 1234 22 20l space 6A2IE F=Dtot
04 10Xt2| "I WmE.
VARCHAR2: & %= VARCHAR2(10)  &f=#= Equal LHE' SHHE s
'1234' '1234' 4%t2|Bt Bl = Z W3t return.
coL 1 =c¢oL 2
NUMBER : CHAR NUMBER '1234' Equal CHAR, VARCHAR2 L= Z2XZ0|
or VARCHARZ 1234 NUMBER S22 W8 dHa0] ¢
or 2X¢g Of Lk
DATE: CHAR DATE '01-may-03'  Equal CHAR, VARCHAR2 L= Z2XZ0|
or VARCHAR? 01-may-03 OOZOQIOO =2 DATE g2z U8
or X 00:00:00 SBHE0] 2O L.
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10. Z& INDEXSl &8 Z& A=W SKIP SCANS & &
ORACLE 9i Ol HAEONAN=E 0 2822 FHE 28 E8AI} /UAS M, 28 AL o0 ¢
Ol A= ZHOl WhereZ Ul MEBLRX $L2H Y CIHAZE 0|SsH A HES MHEDX LUACH.
28 A AE AIEZ6)| fHME=E whereZ0lA &8 20| JIBCX 22 I AMASZOO0F 6f
0 equal BlZ AISEE= 20| 852 & Ald|l= & 2-OIRUCH.
XS 28O0l equalbludt SX 220 1 Hl LE 282 AIE0HA 2 HLE range scanOl &
o &0 EUHXIAH ECt.
JdedU 9i2E <= 0ledst 0210l HZEAUCH. SE QSHA full table scan(l 2I8H H= A2
Oracle9i Database2l INDEX SKIP SCAN JIs2 AtEZctH oilZ & = UL,
CtS1F 20| EMP HIOIZE2 &ted M2t6H 2 X,
CREATE TABLE SCOTT.EMP
(
EMPNO NUMBER(4) NOT NULL,
ENAME VARCHAR2(10),
JOB VARCHAR2(9)
MGR NUMBER(4) ,
HIREDATE DATE,
SAL NUMBER(7,2) ,
COMM NUMBER(7,2),
DEPTNO NUMBER(2)
)
Jelld, O] Hol=0| Tl &2 AYAE X0 JACHLD GFHAF.
CREATE INDEX SCOTT.EMP_IDX0O1 ON SCOTT.EMP (DEPTNO, JOB, ENAME);
o oleiA= DEPT Z &0l UIoH queryE ot= R0 &FXGHAH EUICH. dU, GS 22
queryllAle AMsSSE X 2=C.

SELECT PATIENT_SSN, GROUP_NUMBER
FROM SCOTT . EMP
WHERE ENAME = 'SMITH";

Oracle 9i Ol HEWAN= A QIE A

SN
=d &

Off full table scan2 Soli 21

EX SKIP SCAN
i

Oracle 9i2| optimizerJt IND
DEPTNOL! gt =0l CHoH A4

L

=1

=
2
=,

2ro| DEPTNOON CHol DEPTNOJF =Jt=l SALS U

EMP_IDX012] &1 &t
b,

AMESHIIZ2 Z2E5HH,

ot

==
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Moz A

02

otAl = L.

INDEX SKIP SCANZ Cost-Base Optimizer(CBO)E AtZ0oHOF2H SHCH. 2HSF Rule-Base Optimzer
(RBO)JH AFE & QUCHH INDEX SKIP SCANS Al2E 2= QICt.

8ioF QIO Al BHOIEH ZIE OIS 201 E2 H2I6HUCH.

H) INDEX SKIP SCANS| Z It

sl INDEXS| AtE Hi

8i 9i

SELECT * No Yes Zstolel A EMP_IDX01O| A3l 248
FROM SCOTT.EMP DEPTNODP Obl MIERH 2ME ENAVE
WHERE ENAME = 'SMITH'; s MNEE.

SELECT DEPTNO No Yes Zstolet A EMP_IDX01O| sl 248
FROM SCOTT.EMP DEPTNOD} Ot:l SHIRf, MEHm 2
WHERE JOB = 'SALESMAN' g JO0B, ENAMES AtEE

AND ENAME = 'ALEN';

SELECT MAX(ENANE) No Yes ZEolet A EMP_IDX01S| A3l 248
FROM SCOTT.EMP DEPTNOD} Of:! SBIRY 20a JoBS
WHERE JOB = 'SALESMAN'; MNEE.

SELECT /++ RULE */ MAX(ENAME) No No RULE BIEZ AZ35I0d CBOJE Ol
FROM SCOTT.EMP RBO2 = S5I22 INDEX SKIP SCAN
WHERE JOB = 'SALESMAN'; S AE0otAl Xt

SELECT = Yes Yes ZEoIAA EMP_IDX01S] A& 2E
FROM SCOTT.EMP ol DEPTNOE AtEE
WHERE DEPTNO = 20

SELECT = Yes Yes ZEoIAA EMP_IDX01S] A& ZHE
FROM SCOTT.EMP ol DEPTNOZS AtEE 2 UN =A
WHERE DEPTNO > 0 g 5.

AND ENAME = 'CLARK';

o

—

J-_E

A ZZHO0 i IS NULL / IS NOT NULLS AHE HI&t

olgiAz AIEE= ZE0l NULLgtS JHE &
82 S NULL &= IS NOT NULLES Ssgt "o
122 & optimizer= Y o1& A =

eIehASl HL otLtel 250l

I-ﬂ
=
=
=}
2
ol
e
e
Ja
>
2
H
0%
mn
[w

orer . HIOIS2l Z1& CoL1dt COL20i unique indexJt MAZI0f AL, 80l (123, null) @l
rowJt Ol0] &= M (123, null)2t2 JH& rows uniquelll RIBHEIO & 2

et g0l (null, null)@! rows unique indexOl M&EEZIX 210 M2
2124 0| Jisollt.
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o

Ol ) DEPT_CODEOH CHEH QI ADL A= HIOIS DEPARTMENTOF RUCE.

r

Case 1 Case 2
SELECT ... SELECT ...

FROM DEPARTMENT FROM DEPARTMENT
WHERE DEPT_CODE 1S NOT NULL; WHERE DEPT_CODE >= 0;

Case 10l A= DEPT_CODEOi CHS*
QIEIAS RANGE SCANGHAH = Ch

e
Ja
>
i

& XGHAl 1), Case 22| A<= DEPT_CODEON CHE

QILAT]L Q= 2 ISt OR ZHA2 MIHZ optimizer2 dlMHZ full table scans

Case 1 Case 2
SELECT LOGC_ID, LOC_DESC, REGION SELECT LOC_ID, LOC_DESC, REGION
FROM LOCATION FROM LOCATION
WHERE LOC_ID = 10 WHERE LOC_ID = 10
OR REGION = 'MELBOURNE'; UNION

SELECT LOC_ID, LOC_DESC, REGION
FROM LOCATION
WHERE REGION = 'MELBOURNE';
SELECT STATEMENT Opt imizer=CHOOSE SELECT STATEMENT Opt imizer=CHOOSE
TABLE ACCESS (FULL) OF 'LOCATION' SORT (UNIQUE)
UNTON-ALL
TABLE ACCESS (BY INDEX ROWID) OF 'LOCATION'
INDEX (RANGE SCAN) OF 'LOCATION_LOCID'
TABLE ACCESS (BY INDEX ROWID) OF 'LOCATION'
INDEX (RANGE SCAN) OF 'LOCATION_REGION'

OiJIM BFEAl QIZ ALEOl RUCH ORACLE optimizer= HFOI 12t Case 19 &% H =0l
OF2§St 20l FIHO QIHAS RE ASSES BY 45 YOOI BIEA AY HES FXo

o Ol&tXl =8 d= MotE 20t0F StCh.

SELECT STATEMENT Opt imizer=CHOOSE
CONCATENAT | ON
TABLE ACCESS (BY INDEX ROWID) OF 'LOCATION'
INDEX (RANGE SCAN) OF 'LOCATION_LOCID'
TABLE ACCESS (BY INDEX ROWID) OF 'LOCATION'
INDEX (RANGE SCAN) OF 'LOCATION_REGION'
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1. SAL &2 |
1. WHEREZ LHOI A2l JOINS| 2IX

HIOIZ =QI2 WHEREZ Sl XA 20 81X Jl=&= 20l £C. 0= SQL ParserOfl 2/ SQLOI
oA E [H WHEREE 2l =210 2UAMSRH |2 HA0l &I IHZ0ICH.

1422 Ot FE0UAM A2 s =2 AF0 AN Xclo
=l Ch. Jellt Ol= ORACLE H&OI et OPTIMIZERIE A2 THE &8 B2 E ddotl, O
d==U SHS F2S0l 2o ddEs 20 Eet22 BIEAl AdAEE 2 S0l 2 Al

Jl= 220l £Ct.

H‘F
e
i
A
i)l
>
|0
HU
[
fol
M0
1A
o ©

o) ~ BHl&E&el 2 (Total CPU = 156.3 Sec)

SELECT -+
FROM EMP E
WHERE SAL > 50000
AND JOB = 'MANAGER'
AND 25 < (SELECT COUNT(*)
FROM EMP
WHERE MGR = E.EMPNO);

* 880 H<2 (Total CPU = 10.6 Sec)
SELECT -
FROM EMP E
WHERE 25 < (SELECT COUNT(*)
FROM EMP
WHERE MGR = E.EMPNO )
AND SAL > 50000
AND JOB = 'MANAGER';

2. EXISTS TH&! JOINS ALE

ABIMOZ sub—query ECH= OIS 201 joins o= 240l O £C}.:

SELECT -
FROM EMP E
WHERE EXISTS (SELECT 'X'
FROM DEPT D
WHERE D.DEPT_NO = E.DEPT_NO
AND D.DEPT_CAT = 'A');

OtcHet &0l ot ds

0%

a0 =30l ECt.:

SELECT ENAME
FROM DEPT D, EMP E

WHERE E.DEPT_NO = D.DEPT_NO
AND D.DEPT_CAT = 'A";
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. 2Ot gl HIOIES0 O

o

e 2e

H>

RelationOl &l= 0121 JH2l HIOISOHA S8t =3

A
822N 255 SU AIZ = UL

e
Ol
rir
o
0
o
M1
[N
oo
o
O
%
o
2
>h

Ol ) SELECT NAME
FROM EMP
WHERE EMP_NO = 1234;

SELECT NAME
FROM DEPT
WHERE DEPT_NO = 10;

SELECT NAME
FROM CAT
WHERE CAT_TYPE = 'RD";

hig

JHXl SQL DUALOI2t= DUMMY HIOI=Z= OIE0t0 Otefiet &0l H= ZgS S22ZM

SU AIZ = UACE.

MO

Ill|0 ®

SELECT E.NAME, D.NAME, C.NAME
FROM CAT C, DEPT D, EMP E, DUAL X

WHERE NVL('X', X.DUMMY) = NVL('X', E.ROWID (+))
AND NVL('X', X.DUMMY) = NVL('X', D.ROWID (+))
AND NVL('X‘ X.DUMMY) = NVL(" X', C.ROWID (+))
AND E.EMP_NO (

+) = 1234
AND D.DEPT_NO (+) =
AND C.CAT_TYPE (+) = 'RD"

Equal Hlwet < Hlw

et HIOI=O0l CHoll equal Blwet H? BIWE SAIN & B O0RACLEZ 0 21E!A SO0l CHol

mergeES otKl 2=Ct.

Ol) EMP HIOIZ2| DEPTNO Z & 1t EMP_CAT ZX &0l 22t non-unique index2t UACHD SHAF.

SELECT ENAME
FROM EMP

WHERE DEPTNO > 20
AND EMP_CAT = 'A";

2 query= EMP_CATOI CHSH @Al A0S AFESHCH. Explain plan CUSF &2 0.

TABLE ACCESS BY ROWID ON EMP
INDEX RANGE SCAN ON CAT_IDX
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5. HHRE AMRS8I] (> & >=)

0x

4~ ZE DEPTNOOI CHol QIERADE AS W OtcHel EHS Bludl 24t

Case 1 Case 2

SELECT = SELECT *

FROM EMP FROM EMP

WHERE DEPTNO > 3 WHERE DEPTNO >= 4

DEPTNOOFI 32! rowsE scan= Al&G6I1D,
. 9FeF DEPTNOOF 391 rowJdt 2CHEH scanAl
| O @ AI2t0| Z2IH =T,

i

Case 10lAl= ZX210| DEPTNO > 3 0|22 QIEAY A
Case 20l M= DEPTNOJE 49! rowS & scan= otHl & C

0K /00 =Ot2 LMGHH S92 2 =3

<

6. IN CH&l EXISTSS &8

ERD &0l M basedt Tl= HIOI=S0 CHSt query= selectd M 044 HIOI=1D join2 ot &
JF 0. Ol 22 INDE Sub-queryE AtEot= 24 2CFH EXISTSLE NOT EXISTSE AlSdl=
=

ol O U2 ds= 20Fs 3t B

w0

ol) » Hlge®el &4
SELECT =
FROM EMP (Base Table)
WHERE EMPNO > 0
AND DEPTNO IN (SELECT DEPTNO
FROM DEPT
WHERE LOC = 'MELB');

10

» ZEH0 AL

SELECT =
FROM EMP E
WHERE EMPNO > O
AND EXISTS (SELECT 'x'
FROM DEPT D
WHERE D.DEPTNO = E.DEPTNO
AND D.LOC = 'MELB');

7. NOT IN CH&! NOT EXISTSS &8

ol

OlcH 2t 20l Sub—query20l Al NOT IN WHEXOZ sort2t mergeES £=BHSHC}.
NOT IN2 AIEolH UIMES=Z JIE &20| L2, Ol= sub-query selectl CHAOl &= Al

s
oleg ZHZ full table scan ot== adtJ] WHERO0ICH. NOT IN 2Ch= OQuter Join OlILE NOT
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EXISTSE AtEdt= 20l EC
SELECT -
FROM EMP
WHERE DEPT_NO NOT IN (SELECT DEPT_NO
FROM DEPT
WHERE DEPT_CAT = 'A');
? 2HO Hs=2 &4 AlIIJ| ®IoiAd= Oreiet 201 HE G 0F StCt.
Case 1 Case 2
SELECT - SELECT -+
FROM EMP A, DEPT B FROM EMP E
WHERE A.DEPT_NO = B.DEPT_NO (+) WHERE NOT EXISTS (SELECT 'X'
AND B.DEPT_NO IS NULL FROM DEPT D
AND B.DEPT_CAT(+) = 'A'; WHERE D.DEPT_NO = E.DEPT_NO

AND D.DEPT_CAT = 'A');

PIOIA Case 12CH= Case 2JF &2 O L2 Z2UE E0QICH.

8. DISTINCT CH&l EXISTSSl &

=44 tESH)| ?let DISTINCTSl AtES 2 Xot)| oA Oteier 201 1:M 2HAA S

selectOll M= EXISTSE ArE0oHOF BHCE.
o| g

nio
oo

o) » HIEs&l gy
SELECT DISTINCT DEPT_NO, DEPT_NAME
FROM DEPT D, EMP E
WHERE D.DEPT_NO = E.DEPT_NO;

* SEHQ UY
SELECT DEPT_NO, DEPT_NAME
FROM DEPT D
WHERE EXISTS (SELECT 'X'
FROM EMP E
WHERE E.DEPT_NO = D.DEPT_NO);

EXISTSOF O H=H Z28f2 IR 2 &= U= 03 = RBOMS Kernel Ol sub—query WHOIA BHSE
Al2l= gt= otLE & /™ HIZ2 1 sub—queryS 2 AlAH US querylt NI ES 610 M

=0ICt.
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9. E2= YU2ES AH <Y
EEHE dDEE Sa282z AMcie 2E2 0faiet 20| RowlDE &E8 - O0ICH
Ol HEY WEUAMN ZMsl= OO0IEHS == iAot Primary?]l S M =HE 20X &
o =28 %= ULk,
0ll) DELETE FROM EMP E
WHERE E.ROWID > (SELECT MIN(X.ROWID)
FROM EMP X
WHERE X.EMP_NO = E.EMP_NO):
2 oA MINOS AIE2 F20 Tel MAXO)EZ AIZE 4= AT 2L s=25&= dlolg
= XKO0F ol= e XF™GHDA & WMol 0 2 SaL2E £Foto0oF &2 X XX
10. Row== COUNT dl2I
et ol AZ D =2l COUNT(*)JF COUNT(1)ECH ir=CH
gtk olTlAS =5l COUNT 8 gtS F=sot2A & Mole odAZ HEJUse ZHS
COUNT(EMP) 2} Z0| ==dt= 210| JIZE WEH 23S 92 £ ULt
11. Table AliasS AIE
el JHel HIOI=So 8 QueryAl &4 HIOISO CHSE aliasE ArEotd, 229 2 E
aliasE 20 AE3dl= A0l £C.
ORACLEO| dictionary0llAd oHE Z&E0l H: HOIZ2WH U=sXE FA L0t EHEZ parsing
AM2tE2 2 £+ A0, 2N s =2 0190 X & %= UL,
12. WHERES2} HAVINGSl X0l
K= AFZoHKl= 2L X8 2H= HAVINGS WHERE CHal AlEots Z<IF QUCH, J2iU SELECT=O0
A HAVINGS WHERE CHal AFS6t=E 242 LHldl= 2401 &0
HAVINGZ fetchE rowsS0l OISt filter A&2 stCt. WI|0l= sortlh sum 2 &0| =8t
SICH BteF select ot DAt ol CIOIHE L& X240 et =&ot0X & B0 = whereEsS
AZ36I0 HAVINGE MEECZM ZME £ U= overheadE EZE0WHF= 40| £C.
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ol) » He8&2 &R
SELECT REGION, AVG(LOC_SIZE)
FROM LOCAT ION
GROUP BY REGION
HAVING REGION != 'SYDNEY'
AND REGION != 'PERTH';
* SN0 B
SELECT REGION, AVG(LOC_SIZE)
FROM LOCAT ION
WHERE REGION != 'SYDNEY'
AND REGION != 'PERTH'
GROUP BY REGION;
13. SELECTE Ol Al Asterisk('*') Al
Dynamic SQL Z & 'x'&= HOIE2 ZE ZHS FXE £ UA oi =C. 2dLE 0IH &t
= 22 D= E M HOoIE22 2= ZE s BHEGIH BtEel2 2 R HIE= & 0|0k SQL
Parser= Data DictionaryOllAl oS HIOIS0 e 2= 29 0|2 AHA SQL HHEZ2 W
o 'x+'8 Aol s &L,
HZ 0.01= 20 O Z2lX %= A X2t ] B BH2510 L2 AIZ2t0] 22 &
UOBZ T == Asterisk(*)E AIESHA &= 200l £Ct.
14. UNION-ALLS &S
SRSl queryOll CHOHAI UNIONZ At E M, 222 queryOll 218 Z0kgf0l UNION-ALLOI 2JaH
™A LD CIAl LHE & H0Ol SORT UNIQUE &S0l 2loll =E 232 A SXAH SIS =0
Ol [H UNION CH&! UNION-ALLZS AtE26EAH Z/XH SORT UNIQUE &2 =ZQolH T, J2H29
AM2tE2 22 £+ UL 8 852 SaAZ2 = UL
Ol= SORTOF E Q0K 22 FA2202 JIsst22 HES| &0lst) AFE0H0 0k SHCt.
Case 1 Case 2
SELECT ACCT_NUM, BALANCE_AMT SELECT ACCT_NUM, BALANCE_AMT
FROM DEBIT_TRANSACT IONS FROM DEBIT_TRANSACTIONS
WHERE TRAN_DATE = '31-DEC-95' WHERE TRAN_DATE = '31-DEC-95'
UNION UNION ALL
SELECT ACCT_NUM, BALANCE_AMT SELECT ACCT_NUM, BALANCE_AMT
FROM CREDIT_TRANSACTIONS FROM CREDIT_TRANSACT IONS
WHERE TRAN_DATE = '31-DEC-95' WHERE TRAN_DATE = '31-DEC-95';
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Ct™ Case 22| B X & UNION-ALLZ2

$0

Case 12| ZR0AM Z213t0l M2 O20= HAs 21

AtZot=s A0l £C.

ORDER BYE AIESE [ IHAE AISol0 sortE otAl &0 HE& Zgts €U & ol

>> ORDER BYOIl AI2E ZE ZEO0l SLE =AZ otLte AAAZ LSO A0 OF ST,
>> ORDER BYOIl AtE&E Z2E & EIOIS Z2[0l Bt=Al NOT NULLOIOGIOF &tCt. Nullgt2 ¢
AN MEZX g@sles RE JIH6tI| diett.

WhereZ 2 QIS A2t ORDER BYE 2l ISiAE= SAI0 AHEE =+ 8L,

o) Ct82 Z28S = DEPT HIOISO0I UCH.

DEPT_CODE PK NOT NULL
DEPT_DESC NOT NULL
DEPT_TYPE NULL

NON UNIQUE INDEX DEPT_IDX ON DEPT (DEPT_TYPE)

Case 1 Case 2

SELECT DEPT_CODE SELECT DEPT_CODE
FROM DEPT FROM DEPT

ORDER BY DEPT_TYPE; WHERE DEPT_TYPE > 0;

SORT ORDER BY TABLE ACCESS BY ROWID ON DEPT
TABLE ACCESS FULL INDEX RANGE SCAN ON DEPT_IDX

Case 20IAME 201 Sl= WhereOll 2o ORDER BYZt 20| sort MEES HXIA HLE S
ZUE 2= & UL WHERE DEPT_TYPE > 0° ZE Ol 2o optimizer= AHAS E8H INDEX
=

RANGE SCANS otHl =0 ZUHCZ DEPT_TYPES =22 HE= Zugts S =0
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16. WHEREZ OIlA =2 At

OlHAE 2 Z2 WhereZ 0l AHSSHS BIDR0 Ooh QHAS ABE £ gi= LI UL
No. QIEAE MX| Rots AR S ELEEEER
1 SELECT ACCOUNT_NAME SELECT ACCOUNT_NAME
FROM TRANSACTION FROM TRANSACTION
WHERE AMOUNT != 0; WHERE AMOUNT > O

UNION ALL

SELECT ACCOUNT_NAME
FROM TRANSACT ION

WHERE AMOUNT < O

2 SELECT ACCOUNT_NAME, AMOUNT SELECT ACCOUNT_NAME, AMOUNT
FROM TRANSACT ION FROM TRANSACT ION
WHERE ACCOUNT_NAME | | ACCOUNT_TYPE WHERE ACCOUNT_NAME = "AMEX’
= AMEXA" AND ACCOUNT_TYPE = ‘A;
3 SELECT ACCOUNT_NAME, AMOUNT SELECT ACCOUNT_NAME, AMOUNT
FROM TRANSACT ION FROM TRANSACT ION
WHERE AMOUNT + 3000 < 5000; WHERE AMOUNT < 2000;
4 SELECT ACCOUNT_NAME, AMOUNT SELECT ACCOUNT_NAME, AMOUNT
FROM TRANSACT ION FROM TRANSACT ION
WHERE ACCOUNT_NAME WHERE ACCOUNT_NAME LIKE
= NVL(:ACC_NAME, ACCOUNT_NAME); NVL(:ACC_NAME, ‘%" );

ZE 2to HIWWME aeA

NW

A = 8LOI full-

re

DIXIS CIHE QIeiAdl 2Rl S

17. INS &8

5
u

INS 0l26t gtS UZotH TS optimizer= HIWX 2220l CHoll scans otd, 21

concatenationotdd XZ& Z2UE AIX0H S =C.

SELECT =
FROM EMP
WHERE MANAGER IN ( ‘BILL GATES’ , 'KEN MULLER" );

02
o
]

Optimizer= 9 SQLEES OleHet 20| oHAdtd A

SELECT =
FROM EMP
WHERE MANAGER = ‘BILL GATES’
OR MANAGER = ‘KEN MULLER’

2l queryE olAls [ optimizer= 2+2t9| H|WXI0 CHOH MANAGER Z& 0l CHst QdAZE
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INDEX RANGE SCANGHHI EICt. Index scan2 Soll === RowlDE JHAILD HIOI=Z2 accessot(d 2
2to] 2SS =&ot1D, 0| 2t== CHAl CONCATENATIONGHOY AP XHOIH ==X =L,

Explain PlanS A HE ™ Ofeliet 2Ct.

SELECT STATEMENT Opt imizer=CHOOSE
CONCATENAT I ON
TABLE ACCESS (BY INDEX ROWID) OF EMP
INDEX (RANGE SCAN) OF EMP_IDXO1 (NON-UNIQUE)
TABLE ACCESS (BY INDEX ROWID) OF EMP
INDEX (RANGE SCAN) OF EMP_IDXO1 (NON-UNIQUE)

18. DATE AIEAl =2 H

DATEE Sl Z Ol CHEF HHAl &=+ 5Xt2l Olote =Xl Uold= PSS otk RES it
a8 6htel =XE OotHl = O3 Emol et gts 2042 2 0
SaL=2 Z gt
SELECT TO_DATE('01-MAY-93") + 0.99999 '01-MAY-03 23:59:59'
FROM DUAL:
SELECT TO_DATE('O1-MAY-93"') + 0.999999  '02-MAY-03 00:00:00"
FROM DUAL:
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GROUP BYE AIE5t= queryes Uia 222 E0SO2M 852 &4 A2 & UL
Otciiet &2 dRE Mol St
Case 1 Case 2
SELECT JOB, AVG(SAL) SELECT JOB, AVG(SAL)

FROM EMP FROM EMP

GROUP BY JOB WHERE JOB = ‘PRESIDENT’
HAVING JOB = ‘PRESIDENT’ OR JOB = ‘MANAGER’

OR JOB = ‘MANAGER’ GROUP BY JOB:

SELECT STATEMENT Optimizer=CHOOSE ~ SELECT STATEMENT Optimizer=CHOOSE

FILTER SORT (GROUP BY)

SORT (GROUP BY)
TABLE ACCESS (FULL) OF 'EMP'

CONCATENAT ION
INDEX (RANGE SCAN) OF 'EMP_IDX" (NON-UNIQUE)
INDEX (RANGE SCAN) OF 'EMP_IDX"' (NON-UNIQUE)

Case 10IM= HIOI=22

14Ut Case 20 A

=z =WE O, 2= U0 I Ot

2= OOl ol
MANAGERC! AtE S =ct B2 S0E 3L
= 4 JOBOI PRESIDENT2 MANAGERQ! AtEES SIM

o1 Lo

CHol sortet & 1 2 gt = JOBOI PRESIDENT St
ez s 1s2 ¥

25 ds X0l= EOtXAH =,

oAt 20l ==Hol H2It Qilides & % i, &4 adl HE S S0lote s&2 =
Ol= 20| ECt.
2. SRS HHE RSt HEBOH AIE HIS
DISTINCT, UNION, MINUS, |INTERESECT, ORDER BY, GROUP BY S°2 HIEONE A28t SALE2
ORACLE A& 2FotE =1 CHeF2l resourceE AE0t= sort g2

DISTINCT= &2l sort ¥ S HXILL,

2t9] queryOll CHolh Ztat=
Al SORT UNIQUEE Soll =&

Sorto 3Dt 2
= WF =2 querys U
ALXIS AFEE XHA

Leal
0

(UM
1]
&

4>
mJw
o Q

-

@

<

10

0

|0
Hu
S

X| St
(=R=]

o]
2 @
=)
o
Q

LIOIX SHAXE X2lotd] 2ol A

tcl>=16l- ﬂ|.7(‘|9

o =2

MR, of 2HE U

HXA =0 g Adats of

UNTON, MINUS, INTERSECTZt &2
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3. DECODE &+28 &E8t Ue XAl o5

DECODE &t#=E & 206t Sst rowll Uioll CIAl = 21 &Kot HU S8 HIOIS0l st
joi g %= QUCH

Ol ) SELECT COUNT(*), SUM(SAL)

FROM EMP
WHERE DEPT_NO = 0020
AND ENAME LIKE 'SMITH%';
SELECT COUNT(*), SUM(SAL)
FROM EMP
WHERE DEPT_NO = 0030
AND ENAME LIKE 'SMITH%';
DECODE &5 ZZol0 {2 2ot S ZUE SOl JIH 2 &= UCH.:
SELECT COUNT (DECODE(DEPT_NO, 0020, 1, NULL))  D20_CNT,
SUM  (DECODE(DEPT_NO, 0020, SAL, NULL)) D20_SAL,
COUNT (DECODE(DEPT_NO, 0030, 1, NULL))  D30_CNT,
SUM  (DECODE(DEPT_NO, 0030, SAL, NULL)) D30_SAL
FROM EMP
WHERE ENAME LIKE 'SMITH%';
O0l2F 20| DECODE= GROUP BY LI ORDER BY Z2UW A= AIEZE £ UL,
4. DELETE CH&!I TRUNCATESl Al

QBtNOol A HOIE WO HIOIHE AMGSHIA & [H ORACLES Rollback MIOHEN JI&
OISl A (Before image)dt MZESICH. TransactionS Commit HEOUE ASGIH =Z=olAl
OO ORACLER 0] A2 E JIX1D |eHe AEHZ GI0IEIS RestoredtH =ICF.

TRUNCATE HE O E AIE6IH undo B2 E MAGHA Z=CH. DELETEECH W= ResourceE €
AMZEole ZEO| UK SHH truncateTl ™ CIOIHE =S3& 20| 2282 Foole A A
Xl ZOLOF &tCH.

5. DatabaseOl CH&t transaction 3l Z0|J|

SOL20| Alsi=l MHOICH ORACLER parsing, QIEA &ol HHAgE &2 HOIH 24U S MR
U2 WS processE £&MECI. 142 = Databaselll gt 822 & €48 Hol= 240610
Ss4d2 =t 20

_30_
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Ol) OteHOll AFRRISOL 0342, 029121 S AtRO0l OHEr BEE A= 30HK A2 OE Y
ol UCH.

=1 a=3]
==

rr

1) S20l 2™ CIOIHE X3I5t

SELECT EMP_NAME, SALARY, GRADE
FROM EMP
WHERE EMP_NO = 0342;

SELECT EMP_NAME, SALARY, GRADE
FROM EMP
WHERE EMP_NO = 0291;

2) Cursors 2%K0ot= &% (Next Most Efficient)

DECLARE CURSOR C1( E_NO NUMBER)

IS
SELECT EMP_NAME, SALARY, GRADE
FROM EMP
WHERE EMP_NO = E_NO;
BEGIN

OPEN C1(342);
FETCH C1 INTO «+,wee, s

OPEN C1(291);
FETCH C1 INTO «+,ee, s

CLOSE C1:
END;

|ot= &8 (Most Efficient)

tor
ol

3) StLtSl SAL=Z SOHA EEE =

SELECT A.EMP_NAME, A.SALARY, A.GRADE,
B.EMP_NAME, B.SALARY, B.GRADE
FROM EMP A, EMP B
WHERE A.EMP_NO = 0342
AND B.EMP_NO = 0291;

o
kJ
|

st JIH=S = U= row2 =5 SIHAIA SclHe S=
SQL+Plus, SQLxForms 12|11 ProxCOIl Al ARRAYSIZE TtctOIE 2 gt

dEg2 200.
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6. COMIT HE0{o a3l
Jlsots COMIT HEOUE K= Aol == A0l 0. COMIT HENHE X3 A dol= 212
aFAIZ1 10 Ofellel A== ORACLEX Btate 22 M Resourcell ZReF0| X

=2 o

Z20do 45 &

23t ©J| MH=0IC. :

> Transaction2 UNDOGID| I5H Rol Iback segmentOll JI1E5& EE

> HEONI 8= S50 Z& LocK

> Redo log buffer cache

> 2 HIJtXl ResourceE Zclst)| £I8t ORACLE BIFHLISH ME =

ol

JdedLh GOIA BRI =2/g E01 UCH 2 AISS2 HI0l=2 CIoIE ol CHoll UPDATE,
DELETE S= +otH COMITS Kt== =g AL, AEX0A Oteet 22 0ldd BIAIXIDOF 2L

T o

= UCH

ORA-01555 snapshot too old: rollback segment number string with name "string" too small

0l 2F= Rollback segmentlt= P 20tH B Xt M5t update, delete =2 B A

of B1A= OIOIEIS before imageE ZXGHE AZ2XIF commitOl 2ol SOHEA HE

At g [ LHERSCE.

ez 290 HIoI=SH s &2 FoE &,
7. QueryAl HIOIZ0| Oist =
QueryAl HIOIZOl CHSt access 2l+E Z A &2zl A2 4 AME &= JULH. §35] Sub-
queryE Z&otHLE O ZE0l Uiet updateE +&g I XY A2t @52 = UL

1) Sub—query

-) HlESX AL

— o

SELECT TAB_NAME
FROM TABLES
WHERE TAB_NAME = (SELECT TAB_NAME
FROM TAB_COLUMNS
WHERE VERSION = 604)
AND DB_VER = (SELECT DB_VER
FROM TAB_COLUMNS
WHERE VERSION = 604);
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L) E8X0 H2

SELECT TAB_NAME
FROM TABLES
WHERE (TAB_NAME, DB_VER) =

2) Multi-column UPDATE

o

o) HEEH A2
UPDATE EMP
SET EMP_CAT = (SELECT MAX(CATEGORY)
FROM EMP_CATEGORIES),
SAL_RANGE = (SELECT MAX(SAL_RANGE)

FROM EMP_CATEGORIES )

WHERE EMP_DEPT = 0020;

>

UPDATE EMP

SET (EMP_CAT, SAL_RANGE) =

WHERE EMP_DEPT = 0020;

8. Explicit Cursorl ALE
SELECT=20l AtZ3dl= implicit cur
GIOIEIE fetchold| {8t call0l2

Ct. Explicit cursor= 0l &H

Implicitt Explicit cursorOil CHSH XIOI&EL AIEEES 22222 PL/QLL=
Developers GuideE & ZAotJ| dtetCh.
9. Stored Function2 & &8t SQLS =2at ZA
Ch8e ERE &l 24

SELECT H.EMPNO, E.ENAME,
H.HIST_TYPE, T.TYPE_DESC,
COUNT (*)
FROM HISTORY_TYPE T,
EMP E,
EMP_HISTORY H
WHERE H.EMPNO = E.EMPNO
AND H.HIST_TYPE = T.HIST_TYPE

, 1 ChsSoll Too
M callS olXl &=L,

ORACLE 9/ N X FEIH0IE v0.92
(SELECT TAB_NAME, DB_VER
FROM TAB_COLUMNS
WHERE VERSION = 604);
(SELECT MAX(CATEGORY), MAX(SAL_RANGE)
FROM EMP_CATEGORIES)
S B9 call= GIOIEBIOIAN otAHl =CH R =

sore=
MANY ROWS 2FE checkdt|

GROUP BY H.EMPNO, E.ENAME, H.HIST_TYPE, T.TYPE_DESC:

FIoi call2 &t

_33_
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flo

O ALSE Z < GROUP BYOIl UHet FotE ZaAZE =

UNCTION

F
g 22 4 Ao

o
2
un

? L2 ks
2

U O E AlIZH0Hl

ny my
1]

&t~ 1) CREATE OR REPLACE FUNCTION Lookup_Hist_Type (typ IN NUMBER) RETURN VARCHAR2
AS
tdesc VARCHAR2(30);

CURSOR C1
IS
SELECT TYPE_DESC
FROM HISTORY_TYPE
WHERE HIST_TYPE = typ;
BEGIN
OPEN C1:
FETCH C1 INTO tdesc:
CLOSE C1;

RETURN (NVL(tdesc, '?');
END;

&h4= 2) CREATE OR REPLACE FUNCTION Lookup_Emp (emp IN NUMBER) RETURN VARCHAR2
AS
ename VARCHAR2(30):
CURSOR C1 IS
SELECT ENAME
FROM EMP
WHERE EMPNO = emp:
BEGIN
OPEN C1;
FETCH C1 INTO ename;
CLOSE C1;

RETURN (NVL(ename, '?');
END;

X2 0l) SELECT H.EMPNO, Lookup_Emp(H.EMPNO),
H.HIST_TYPE, Lookup_Hist_Type(H.HIST_TYPE),
COUNT (*)
FROM EMP_HISTORY H
GROUP BY H.EMPNO, H.HIST_TYPE;

10. Analytic Functionl &&

Analytic functionOlgt running summary, moving average, ranking, lead/lag comparisons S
business ZO0tHIM At ot Xl= O JHAl HEH2 240 RE6tH 222 = U= SAL

function =2 £& e MWEOICH.

o
o

BOl e 4 DI

o
o
1
uin
o
o
i

ot ANSI SQLOIA Oiel EAHZ U0 ot XS

- 34 - Edited by heiya



ORACLE 9/ N X FEIH0IE v0.92

H201 AIAE0 RotE HHl AL HY 552 &8 A2 = UL

J

Analytic function® ORACLE 8.1.6 OIESH Al
ot CI222 AIEctle AIAES HES BIE Al &018t & AIE56I00

a4

1) Analytic& 49 E2& & ZH

o) £

—-. Analytic function& SELECT &1t ORDER BY ZOIEt = = ULt.

-, AEAIE A0l= WINDOW SORTZ M HEAIE LY.

—-. analytic functiong &%t =
Z0tJ| Mol ZEE di¥y sYottt. =, analytic function® HE0t)| &9 2
Z<(current row)0ll CHGHOd analytic function result valuedt EXHEHCY.

—. Analytic function2 ORDER BYE HMI2otl= queryOlld &&= JHE OHX
operationOICt. =, ZE& joindt WHEREZ 12l HZ, GROUP BY & HAVINGS HE=

S 2z, dHB=Z, analytic function2
)

ULH.

ZUEE dI¥€2 analytic function2

10
o}
c
[}
=
<
10

|'|ﬂ Ja

o
-

n J

analytic function2 &HE HH =2
SELECTZE 1} ORDER BYE 0| BF AtEE ==

) BE
—. Query speed2 &Fa&f
—-. Self-join = 22I0/HE Z=z )& HXE LOGIC2Z HE St 212 native SQLAI

A HIZ HE8 £ oDz X0|LF 2el0|HE ZZ2)2HO| overhead® 2 £ U

-, & E JHY M Ak (Enhanced Developer Productivity)

- OHEXOF HUGtn 2tZs SQLE =86 2AXYgE e &~ U
-, SN0t HotD MaEg =2 2 AT

-. BH<Il 212 (Minimized Learning Effort)

—-. JI& SAL syntaxE Uiz 2| &0l Olaiot &Ct.

3h(Standardized Syntax)
. ANS| SQLZ THEMEI® st AZEQINN HZ20| JIsg 240|CtH.

|
frl
HH

T

2) AHS 2

Analytic&= ([argl],[arg?],[arg3])
OVER ([PARTITION BY value_expr] [ORDER BY --- [WINDOWING ---11);

>> Analytic& = : analytic function
>> argl,2,3 o 2429 analytic function2 OOIA 3JH2l argumentsE 2=Ct.
>> QVERE canalytic® =2l A0 Tl 240 o CHet 69, g =& sH O
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%
)
TH>
o
O

3) At 0l

EMPHIOIZHIA 2EME S0 =212 20 & A, 12l A EX =12 20 &5
= ToHOoF St & M, JI=E2 ¥ analytic function2 0|8 FOHAl &E 2 =]

o S 20,
ol 1) Analytic function2 AIE6HXl &S M

SELECT DEPTNO " MY ",
ENAME "A &',
SAL  "204",
(SELECT COUNT(*)
FROM SCOTT.EMP E3
WHERE E3.DEPTNO = EO.DEPTNO
AND (E3.SAL > EO.SAL
OR (E3.SAL = EO.SAL
AND E3.ENAME <= EO.ENAME))) "SAMU 20 =A",
(SELECT SUM(SAL)
FROM SCOTT.EMP E2
WHERE E2.DEPTNO = EO.DEPTNO
AND (E2.SAL > EO.SAL
OR (E2.SAL = EO.SAL
AND E2.ENAME <= EO.ENAME))) "SAU 20 SHE&H",
(SELECT COUNT(*)
FROM SCOTT.EMP E1
WHERE E1.DEPTNO < E0.DEPTNO
OR (E1.DEPTNO = EO.DEPTNO
AND (E1.SAL > EO.SAL
OR (E1.SAL = EO.SAL
AND E1.ENAME <= EO.ENAME)))) "® Xl =A",
(SELECT SUM(SAL)
FROM SCOTT.EMP E1
WHERE E1.DEPTNO < E0.DEPTNO
OR (E1.DEPTNO = EO.DEPTNO
AND (E1.SAL > EO.SAL
OR (E1.SAL = EO.SAL
AND E1.ENAME <= EO.ENAME)))) "& X S0 SHEAH"
FROM SCOTT.EMP EO
ORDER BY DEPTNO, SAL DESC, ENAME;

o

Ol 2) Analytic function2 AI2E (j

SELECT DEPTNO "SAZE",
ENAME "&H",
SAL '20",
RANK() OVER (PARTITION BY DEPTNO
ORDER BY SAL DESC, ENAME) 'EAU 20 =A",
SUM(SAL) OVER (PARTITION BY DEPTNO
ORDER BY SAL DESC, ENAME) "EAU S0 =EEA",
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RANK() OVER (ORDER BY DEPTNO, SAL DESC, ENAME) "&X =AM",
=0

SUM(SAL) OVER (ORDER BY DEPTNO, SAL DESC, ENAME) "& Xl SEEA"
FROM SCOTT . EMP
ORDER BY DEPTNO, SAL DESC;
ORACLE 9.2.0.20IlA AtE Jt=8t analytic function® Ct21t &Ct.
AVG * CORR * COVAR_POP * COVAR_SAMP * COUNT =
CUME_DIST DENSE_RANK FIRST FIRST_VALUE =* LAG
LAST LAST_VALUE = LEAD MAX * MIN *
NTILE PERCENT_RANK PERCENTILE_CONT ~ PERCENTILE_DISC  RANK
RATIO_TO_REPORT  REGR_ ROW_NUMBER STODEV * STODEV_POP *
(Linear Regression)
Functions =
STDDEV_SAMP * SUM * VAR_POP * VAR_SAMP = VARIANCE *

Asterisk(*)JF EAIE &= windowing. 22 Z&& 2E syntaxS AME2E £ QL.
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V. TUNING
1. STATIC SQLel €8

ORACLEOI A2l SQL WA S 2t&otH SHEH, AN I (Parser), SEIOOIX (Query
Optimizer), ERAA M4 (Row Source Generator), SQL &2 (SQL Execution Engine)ll 432

Gt DA o= SALE 2ek= SGA(System Global Area) WS =%
SQL Z < (Shared Pool)0il 21, 28X 2F(syntax error)S &SIt SAl0 Data DictionaryS
ZAMGH SALel REdsS Eolst =, A HolS0lL elA R0 2 & H & (Execution

QUM LSt HE2E 201 ORACLER SQLEZ SGAN SR E2=M parsing RotE =0l UEHS At
SotXICH, Dynamic SALES AI26tH SR L2z HH MZ parsingdtH SO AIAEN £
otE F=H ECh. 018 RfotE £0/J] |l = Static SQLE &S5t 0F SHCH.

Dynamic SALS Zc2I0|HE =2
Jb= 2HAI0I0, Static SQL2 =
22 Binding& =M SQLE =2

SHUHA AN et dynamicotH SAL statementE 4= Lt
of et Ss&E0 222 Bz o6t SQLO| === M

K06t parsingdl (HE FaolE 22 = UL,

(122 2t Tool €& Static SALS AFRSHE OI0ICH LSRS0S £EF 2002 0|ARORE
AL 2= AT UL FIN=Z0F 2201, AHEE AFE2 2249 Iisgds &Xot:
= s

1) ProxC/C++

> Dynamic SQL

void getdata()
{

char *dynstmt;

printf("Wn Enter Employee Number to Query:");
scanf("%s", emp_number);

strcat(dynstmt, "SELECT ename INTO :emp_name FROM emp WHERE emp_no = ");
strcat(dynstmt, emp_number);

EXEC SQL dynstmt:

printf("wn Emplyoee %s :", emp_number);
printf("wn Name : %s", emp_name);
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> Static SQL

void getdata()

{
printf("Wn Enter Employee Number to Query:");
scanf("%dWn", emp_number );

EXEC SQL SELECT ename INTO :emp_name
FROM emp
WHERE emp_no = :emp_number :

printf("wn Emplyoee %d :", emp_number);
printf("wn Name : %s", emp_name);

}

2) JAVA

> Dynamic SQL

try {
String url = "jdoc:myprotocol :mydatabase";
Connection db = DriverManager .getConnection(url, "myid", "mypassword");

Statement stmt = db.createStatement();
ResultSet rs = stmt.executeQuery("SELECT = FROM EMP WHERE DEPTNO=" + pDeptNo);

} catch (SQLException e) {
System.err.printIn("SQL Error :
}

+ e.getMessage());

> Static SQL

try {
String url = "jdoc:myprotocol :mydatabase";
Connection db = DriverManager .getConnection(url, "myid", "mypassword");

PreparedStatement stmt = db.prepareStatement (

"SELECT * FROM EMP WHERE DEPTNO = ?");
stmt.setString(1, "10");
ResultSet rs = stmt.executeQuery();

} catch (SQLException e) {
System.err.printIn("SQL Error :
}

+ e.getMessage());

3) DELPHI

> Dynamic SQL

With Qeury1 do begin
Close:
Sal1.CLEAR;
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Sql1.ADD( 'SELECT » FROM EMP WHERE DEPTNO = ' + '10');
Open;
End;

> Static SQL

With Qeuryl do begin
Close;
Sql1.CLEAR;
Sql1.ADD('SELECT » FROM EMP WHERE DEPTNO = :pDeptNo');
ParamByName( 'pDeptno') .AsNumber := eDeptNo.Text:
Open;
End;

4) VB

> Dynamic SQL

Set RS = New ADODB.Recordset
RS.ActiveConnection = ADOConn
RS.CursorlLocation = adUseCl ientBatch

sSql = "SELECT = FROM EMP " & _
" WHERE DEPTNO = '" & pDeptNo & """

RS.0pen sSql, , adOpenKeyset, adlLockBatchOptimistic, adCmdUnspecified

> Static SQL

OraDatabase.Parameters.Add "pDeptno", 10, ORAPARAM_INPUT
OraDatabase.Parameters("pDeptNo").ServerType = ORATYPE_NUMBER

Dim OraDynaset As Object
Set OraDynaset = OraDatabase.CreateDynaset( _
"SELECT * FROM EMP WHERE DEPTNO = :pDeptNo", ORADYN_ORAMODE)

5) PHP

> Dynamic SQL
$sql = "select * from emp where deptno = ".$dno;
$stmt = OCIParse($conn, $sal);
0ClExecute($stmt);
$nrows = OCIFetchStatement ($stmt, $results);

> Static SQL

$sql = "select * from emp where deptno = :pDeptNo";
$stmt = OCIParse($conn, $sql);
0CIBindByName($stmt, " :pDeptNo",&$dno,32) ;
OClExecute($stmt);

$nrows = OCIFetchStatement ($stmt, $results);
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2ol =

V0. 92

.I.

Aol

—

2. Hl SALS #Qlols &Y

=%
25

ol

ol

-

+O|

-

=

ol

QL=

o
Jon

Orchel SaLE =

Ol25tH HI&&H

SELECT EXECUTIONS, DISK_READS, BUFFER_GETS,

A
e

Ct.

o
A

ROUND( (BUFFER_GETS-DISK_READS) /BUFFER_GETS,2) Hit_Ratio,

ROUND(D I SK_READS/EXECUTIONS, 2) Reads_Per_Run,
SQL_TEXT
FROM V$SQLAREA
WHERE EXECUTIONS > 0
AND BUFFER_GETS > 0
AND (BUFFER_GETS - DISK_READS) / BUFFER_GETS < 0.80
ORDER BY 4 DESC:

?1o 2&HE Buffer CacheOll CHSt Hit ratioJdt 80% OI2t2! HIEE2&Ql SALE2S FO0tLH= SQL
OIC}.
DBA L= system viewsS = %= U= TS JIHOSH AlSHE 4 OOz FO5tESF SHCt.
- Buffer Cache® J|2Z&0l Js2 0 ZZ2MAN 2o 2ECZ AT WAA Ze= O
OIEHIOIA EE2 MZ2l0l cacheotd =Scl&EQl LA 102 ZIASIECZM O WE
HNA HEE HSot)| ¢ J0ICH.
HIHMNS 2 HEE(Hit ratio)0lgt HEZIAHOIA0l HAASH 22l block JF2H 0l
0l cachedt &0 /UNH 22I1& /0 0] HAA & %= A/JH blocke HIEZ2 LIEIHCE,
otk [HIOIEIHIOIA HIHS EEE(Hit ratio)0l ZEXI(90%) DIt JLX0=s
HIH 042 3D U EAHL, L= AUXIH Z2 1/0E sgots HESAHOIA0]
=Metlt= 22 2 0lstl.
3. TKPROFE 01835t A5 SHAERE 2|
SQL TRACE FACILITY= SALE MEW st 82 =40HJ] fIHM AMZEECH Olddgt SaL
TRACE FACILITYE 0OlZ0otH 2122 SQLEZ 0l CHotlMd Gt 22 d8E 22 == UL
> parse, execute, fetch count
> CPU 2t elapsed AlZ2t
> physical reads 2} logical reads
> HelE row 2 =
SQL TRACE FACILITY &= SESSION =2 |INSTANCE Sl & == U0 TRACE Z2 1 I
tkprof UTILITYOl 2Io AFEXDF 212 &= U= SHEHZ HEAIZ2ICH
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» SQL Trace AIEHY
1) SQL TRACE enable & TRACE Il Cl&&e| XIH

) INSTANCE &<

init.ora W0 O3S SIH2 PARAMETERES =Jtotal DATABASEE ChAI STARTUP AIZICEH.

sql_trace = true
timed_statistics = true

timed_statistics= AIAEON =2 LOADII Z2IE2=2 H Xl INSTANCE &Il AtE3dtl= A

Hrgf & ot Xl & Ch.

flo

« ) SESSION Et<|

>> SQL*PLUS
$ salplus scott/tiger

SQL> ALTER SESSION SET SQL_TRACE = TRUE;
SQL> sql 2 & A
SQL> exit

>> PRO*C

EXEC SQL CONNECT :username;
EXEC SQL ALTER SESSION SET SQL_TRACE = TRUE;

Ol A oFt™H user_dump_dest directoryOll trace fileOl MAECH

MAEECH. user_dump_destJt O{Cl
2 NEZO JqsXes s 20| SoIsHCt,

SQL> select value from v$parameter where name = 'user_dump_dest';

2) TRACE It w®H &

FLOl MDD tkprofE Ol
4 Q= EEfDE OlLIB 2 SaL 22 2
=2 A

wn
(=)
[
MO
ujo
[
0
Ql
B 0
[
[%2)
@
IQ_
[
3
©
IQ_
D
s
==
Pl
0
o
a
1=
m
o
=
_|
L
=
([}
m
=]

[RE—)

=

Ho
1n
Iz
=
ol
A
°C
A
021
ﬂ
§
z
N~

ump CIZE2I0l U= ora_xxxx.trc It
b

O M oHE userdl plan_table Olet= tableOl &2™ utlxplan.sql

BA —

o
1
02
Ql
2
&
(on
o
1o
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0l) $ cd $ORACLE_HOME/rdbms/ log

$ tkprof ora_xxx.trc result.out sort=fchary, fchcu explain=scott/tiger print=20

ora_xxx.trc : TRACE ItgH
result.out : 21 O™
sort : KIE = OPION(fchary, fchcu)Oll ASCENDING=2Z SQLESS SORTING

e
O

explain © SQL 22| EXECUTION PLAN S Z A AIZICH
print D NEE =2 SQL20i CHoll A8+ TRACE Z 1tE PRINT &tCh.

3) SQL TRACE 21t &4

>

a.
b.

C.

khkkkhkkkkkhkhkhkkkhkkhkkhkhkkkhkhkkhkhkhkkhkhkkkhkhkkhkhkhkkhkhkkhkhkhkkhkhkhkkhkhkkhkhkhkkhkhkkhkhkkkhkhkhkkhkhkkhkhkhkkhkhkkhkhkkhkkkkx

count = number of times OCl| procedure was executed
cpu = cpu time in seconds executing
elapsed = elapsed time in seconds executing

disk = number of physical reads of buffers from disk

qguery = number of buffers gotten for consistent read

current = number of buffers gotten in current mode (usually for update)
r OWS = number of rows processed by the fetch or execute call

khkkkhkkkkkhkhkhkkhkhkkhkkhkhkhkkhkhkkhkhkhkkhkhkhkkhkhkkhkhkhkkhkhkkhhkhkkhkhkhkkhkhkkhkhkhkkhkhkkhkhkkkhkhkhkkhkhkkhkhkhkkhkhkkhkhkkhkkkkx

SELECT COUNT(*)
FROM EMP E, DEPT D
WHERE E.DEPTNO=D.DEPTNO

call count cpu elapsed disk query current rows
Parse 2 0.00 0.00 0 0 0 0
Execute 2 0.00 0.00 0 0 0 0
Fetch 2 0.00 0.00 0 33 2 1
Misses in library cache during parse: 1
Parsing user id: 8 (SCOTT)
Rows Execution Plan

0 SELECT STATEMENT

0 SORT (AGGREGATE)

16 NESTED LOOPS

16 TABLE ACCESS (FULL) OF 'EMP'

16 INDEX (UNIQUE SCAN) OF 'DEPT_PRIMARY_KEY' (UNIQUE)

AR KA K KA KRR AR KR AR KA AR AR KA AR AR AR AR A AR A AR A kA kA Ak hkhkhkhkhkkhkhkkhkhkkhkhkkhkhkkhkkhkkhkhkkhkkkx

A gd

AL

CPU, elapsed 82Jt = BR= init.oralll timed_statistics &&= =OIGHC.

Execute count2t Fetch countJt =& otAH ACHLD SHH ARRAY FETCH At
s query + current =1 : 4 0l6t0|H SQL 22 HEG| AISE 2011,

SHAEGHH AMEE SAL 20I2=(count,

fetch& rows =

row =0 BI3IH query + countdl &5 3AH

l
J
.
r

0
o
kJ
m
o
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sum, distinct & GROUP functionE AtE
It tCt.
>> |INDEX ALZ,
>> ROWID AtE
>> COST_BASED OPTIMIZER At=

>> ARRAY FETCH AtE

Z2R5

24 o

(ORACLE 7)

>> SORTINGE LI &= U= SAL & FAL
d. Parse count, Execute countJt Hl=st B RELEASE_CURSOR, HOLE_CURSOR OPTION AtZ 3ot
04 Parse countE =¢.
4, SALE 242 A8H EXPLAIN PLANS| &

Explain Plan® SQLES AlSHGHAl 210 AT HE HZE LSz M 82 Jisdl 2 =
QUAE= ORACLEOIA HIZot= J1s0ICH. Explain Plan2l WA= SQLE=S £=8ot)| <ol
ORACLEOl otAH & HIOIE2 X3 &= join &%, index search £&= full table scanlt 22
access2 =A & HEY 2] AFSSHH & index2 Ol Ol CH g s2 & = Al

Aol 282 O OHZEEH HiZ 202, O2ld RANAEH ot 222 240 LIJIOF SHCH.
A8 = Bref SIHQl operation0] LHE & J EtNoz [ SFEES 80| HAH Ay
1, S O} sgst dgoletd B Jls = 2X0| HH AsH=C

JHE HEAQI Access Type= NESTED LOOPS, HASH join, MERGE joinOICk.

NESTED LOOPSS 'QH OHEZEBH HIZ Zo=2, Ol fANAEH ol BEe=2'29 20 et A
H2 =XEHOZ HIOIHE A LIZ2HCH.

MERGE join A2 S HIOIE=2 AN sortSt & AZ 2t= dluwol ULol=s 220/, HASH
join $AI2 HOIEHE D WHWEESZ hash function® 0125t &8 & 0|2 SdH joindH
Lol= 2A0IC.

O 8HJLRl BtAlo] st Se2lst 22 OtLlD, GIOIES ALt olelAS MY SHAHEO
S20 ek 8s01 Z2HECt.

Ol0f CHoll ZH ISR DX ol= 2 O0RACLE Dl SME ZX5HJ| dietlh.

LS X3 =2 4= U= OPERATIONZ OPTION=S Aelst HOICH.

HES0H Cold HEBE
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&= OPERATIONZH OPTION

Operation Option Description

AND-EQUAL o 2y oA AN CHet aooess AI AZESIH, 1A
merge E Sol rowidE22 S=2 MH StCt.

CONNECT BY CONNECT BY Z 0l 2l o —EIP—(‘O\_ Z2uegtE B0 EC.

CONCATENAT ION O 20 &S union-all 3t GHLIQ HEt ez =

=L

COUNT 220 = HE U rowd+=E = &0
STOPKEY ROWNUM Ol 2IoH where 20l 25 AMAM SXIAIZICE.

FILTER Hd =201 2ol 2RSS 2l S &0,

FIRST ROW Query Off 2l HEE row & MS row 2t S EC.

FOR UPDATE FOR UPDATE Z 0l 2loff «IEH&| D update £ <IoH lock O & &
U[S M

HASH JOIN + DSS Lt Batch Ol Al CHFSl CIOIEIO CHoll AIRE [ |E56HCH.
CBO = OBIZ2cI&0A join key E OlE0dll hash HIOIZS
Mot OlE Sofl 2 OIS0 access 8+Lt.

ANT| Hash anti-join.
SEM| Hash semi—join.

INDEX * UNITQUE SCAN Unique-index £ Soll EIOI=S2 row 0l access &tCt.

RANGE SCAN Non-unique index & S0otH LP unique index 2| E& =0
CHet HIOI=2l row Ol access & (H

FULL SCAN QIGIAN CHOHA full scandtol Z21tS EWEC.

FAST FULL SCAN QIAS multiblock =2 S0 Zutgts 20 ECH. CBO Ol A Et
AE Jts0otLt.

SKIP SCAN ZEUANM M3 2dHE HUHSF D scan ot Z g2
S0ECH CBO OB AtE JtsSotCh

INTERSECT ION wis =&, =54 93

MERGE JOIN + M KAIS] XADOZ WA AS & 22UE AEGHH
merge ol Jt= =0,

OUTER Merge join Ol outer join Ol XI&E ZX

ANT | Merge anti-join.

SEMI Merge semi-join.

CARTESIAN 2t 20t Hes 0l=0oll Cartesian product &

MINUS Operation accepting two sets of rows and returning rows
appearing in the first set but not in the second,
eliminating duplicates.

NESTED LOOPS + A O™ DRIVING HIOI=Z2l ROWE ACCESSEt = 11 ZWE 0l

ol ChE HOIE2 H&Zol= X0l
OUTER ot st HHOZ QUTER JOINS SHC.

REMOTE Z4F DATABASE Ol Rle= HXE F=06tJ1 fIoi DATABASE
LINKE AE0dt= E%.

SORT AGGREGATE S84 (SUM, COUNT S)E AIE0l0] otLtel RIWE =&

UNITQUE 22 ROWE HMHotI| fist AE

GROUP BY HAH A ZUE GROUP BYSHD| fIst AE
JOIN MERGE JOINZS otJ| ®Ist A E

ORDER BY ORDER BYE ®I8t A E
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TABLE ACCESS * FULL HIOIZ2 &AM rowOl CHoll access StCh.
CLUSTER Indexed cluster key & Sdll HIOI=2 row 0l access &tCF.
HASH Hash cluster key 2 Saoll HIOI=2| row 0l access StCt.

BY ROWID RANGE Rowid 2l <10 2IoH HIOIZ2| row Ol access tCt.
BY USER ROWID At XDt XI&Strowid E Sl HIOI=2l row 0l access StCH.

BY INDEX ROWID Partition &KXl %2 index & SoH HIOIZ2 row 0f
access StLCt.

BY GLOBAL Partition & HIOIZ20 CHoH global index & Sl HIOI=2
INDEX ROWID row 0l access StC}.

BY LOCAL INDEX Partition & HIOIZ20W CHoH local index E Sl HIOI=2

ROWID row 8l access etCt.
UNTON =5 ole M2 RSt e A g9 H™el
VIEW H™ X™elol 2ol MEE= ROUM ==&l
Z=2Z sub—queryOfl QoA == 21t

* access methods + join operations

? H)z A== AE6t= AJS£ Fels A0I2=2, 1O 20 O XMS WEs LIX oA

Oracle9/ Database Performance Tuning Guide and ReferenceE & x0otJ| HietCh.

. HINTS At

>.

un

HINT2t ORACLE OptimizerJt &gl B2 E dde M 11 BZE KMOIot)| ?Ioi ALEXIF MIAlGH
JtolEctelolCh. Jtol=etelolet & Ols= HINTE MAIStC D oA B2 -0 BEAl &
= == 210l OtLlct= =0ICt.

rr

o

Otcie =2 MEdt= Oteiel slES0I Uoll £ ot At

o

Ct.

ALL_ROWS, FIRST_ROWS, CHOOSE, RULE, FULL, ROWID, USE_NL, USE_MERGE, USE_HASH, [INDEX,
INDEX_ASC, INDEX_DESC

0l ) OPTIMIZER_MODE=CHOOSE (init.ora)
TABLE : SCOTT.EMP, SCOTT.DEPT
INDEX : EMP — EMPNOOIl PK emp_pk, DEPTNOON QI=iA emp_idx01
DEPT - DEPTNOON PK dept_pk

OtehQl analyze 2= &L},

ANALYZE TABLE SCOTT.EMP COMPUTE STATISTICS;
ANALYZE TABLE SCOTT.DEPT COMPUTE STATISTICS;
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1) ALL_ROWS

ALL_ROWS=

Q
0
I
S|
I
0
sl
e
=
ol
rr
9
N
02
UiEA
r1o
ok
Hu
1
0z
0z
ol
kJ
>
o
=
>
0
on
[wl

ALL_ROWSE & &2 Full table scan2 &&otH CBO= defaultZ ALL_ROWSE
JedLt Ofeet 201 &8k oIelADL QUIOLE CHE 2o EAHABI U= HLR Oofeligr &

Ol INDEX SCANS &tCt.

SQL> SELECT /=+ ALL_ROWS =/
EMPNO, ENAME
FROM EMP
WHERE EMPNO = 7566

Execution Plan

0 SELECT STATEMENT Optimizer=HINT: ALL_ROWS (Cost=1 Card=4 Bytes=348)
1 0 TABLE ACCESS (BY INDEX ROWID) OF 'SCOTT.EMP' (Cost=1 Card=4 Bytes=348)
2 1 INDEX (RANGE SCAN) OF 'SCOTT.EMP_PK' (UNIQUE) (Cost=1 Card=2)

2) FIRST_ROWS

FIRST_ROWS= CH&H 21t B

=B

ol
S
=
I
ke
>
o]
rr
)
N
021
A
o
o
Hu
1
0z
0x
o]
kJ
|
e
8
>

Full table scan2Ct= index scans & S6t0H interactive application®! 2% best

g
response time=2 MISSHCH. S8t sort merge joinZ2Ch= nested loop join2 & &8tCH.

=

SQL> SELECT /*+ FIRST_ROWS =/
E.EMPNO, E.ENAME, D.DNAME
FROM EMP E,
DEPT D
WHERE E.DEPTNO = D.DEPTNO

Execution Plan

SELECT STATEMENT Optimizer=HINT: FIRST_ROWS (Cost=411 Card=409 Bytes=47K)
NESTED LOOPS (Cost=411 Card=409 Bytes=47K)

TABLE ACCESS (FULL) OF 'SCOTT.EMP' (Cost=2 Card=409 Bytes=35K)

TABLE ACCESS (BY INDEX ROWID) OF 'SCOTT.DEPT' (Cost=1 Card=1 Bytes=30)

0
1
2
3
4 INDEX (UNIQUE SCAN) OF 'SCOTT.DEPT_PK' (UNIQUE) (Card=1)

W — = O

€, select listOl (tet index scan2 ot= tableO| BtE =% UCH.

SQL> SELECT /*+ FIRST_ROWS =/
D.DEPTNO, D.DNAME
FROM EMP E,
DEPT D
WHERE E.DEPTNO = D.DEPTNO
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Execution Plan

0 SELECT STATEMENT Optimizer=HINT: FIRST_ROWS (Cost=411 Card=409 Bytes=14K)
10 NESTED LOOPS (Cost=411 Card=409 Bytes=14K)
2 1 TABLE ACCESS (FULL) OF 'SCOTT.DEPT' (Cost=2 Card=409 Bytes=9K)
3 1 INDEX (RANGE SCAN) OF 'SCOTT.EMP_IDXO1"' (NON-UNIQUE)
(Cost=1 Card=1 Bytes=13)

Group by Jt /U= SALE2 FIRST_RIWSIE JUACH StEHHE index scanE otk Z=Ch.

SQL> SELECT /*+ FIRST_ROWS =/
COUNT(*)
FROM EMP E
GROUP BY E.DEPTNO:

Execution Plan

0 SELECT STATEMENT Optimizer=HINT: FIRST_RONS (Cost=18 Card=409 Bytes=5K)
1 0 SORT (GROUP BY) (Cost=18 Card=409 Bytes=5K)
2 1 TABLE ACCESS (FULL) OF 'SCOTT.EMP' (Cost=2 Card=409 Bytes=5K)

3) CHOOSE

Hint level2l CHOOSE= RBO2!Xl CBORIXIE &=
SiCHH RBOE AEEHLE.

o

Ch. 2ref =0{& table2l SH 2t

4) RULE

RBOE AtEot== X

0
o

Ct.

SQL> SELECT /*+ RULE =/
COUNT(*)
FROM EMP E
GROUP BY E.DEPTNO;

Execution Plan

0  SELECT STATEMENT Optimizer=HINT: RULE
1 0 SORT (GROUP BY)
2 1 TABLE ACCESS (FULL) OF 'SCOTT.EMP'

5) FULL
FULL 8IE= &X HIOI=M ol full table scan2 6t=5 ORACLE optimizerE S & 8HC|.
0l= IndexJt QUK M= (selectivity)It EX Z2 AL full table scanE HEHGIE S

StCt.
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SQL> SELECT /*+ FULL(EMP) =/
EMPNO, ENAME
FROM EMP
WHERE EMPNO = 10;

Execution Plan

0 SELECT STATEMENT Optimizer=CHOOSE (Cost=2 Card=1 Bytes=32)
1 0 TABLE ACCESS (FULL) OF 'SCOTT.EMP' (Cost=2 Card=1 Bytes=32)

SlE= optimizer2 ot0{= HIOI=2 rowOll CHoll TABLE ACCESS BY ROWID AL Z

0 t
HZot=s Retl.

QEtM Oz TABLE ACCESS BY ROWID ZHAl2 2 HIOISWHA G2 SASZC WEH 2032
£ 21 JUHLF index

0
J
ml

20 =Ch 0 2AS NS0 queryE =2lotdX & [MHol= ROWI

SQL> SELECT /*+ ROWID(EMP) =/

*

FROM EMP
WHERE EMPNO = 7935

Execution Plan

0 SELECT STATEMENT Optimizer=CHOOSE (Cost=1 Card=1 Bytes=32)
10 TABLE ACCESS (BY INDEX ROWID) OF 'SCOTT.EMP' (Cost=1 Card=1 Bytes=32)
2 1 INDEX (UNIQUE SCAN) OF 'SCOTT.EMP_PK' (UNIQUE) (Card=14)

7) USE_NL, USE_HASH, USE_MERGE

USE_NLE Nested Loop &Aal2=2 HIOIEZ2 joindtHl StCH. Nested Loop Join2 otLt2l H

g
Ol=22 Xcl 8eIE ottty HAMAGHHA 1 === 22 UE HO0I=2 gt =0t Lt
g

= YA0ICH

SQL> SELECT /=+ USE_NL(E D) */
E.EMPNO, E.ENAME, D.DNAME
FROM EMP E,
DEPT D
WHERE E.DEPTNO = D.DEPTNO;

Execution Plan

SELECT STATEMENT Optimizer=CHOOSE (Cost=6 Card=14 Bytes=294)

TABLE ACCESS (BY INDEX ROWID) OF 'SCOTT.EMP' (Cost=1 Card=4 Bytes=40)
NESTED LOOPS (Cost=6 Card=14 Bytes=294)
TABLE ACCESS (FULL) OF 'SCOTT.DEPT' (Cost=2 Card=4 Bytes=44)

0
1
2
3
4 INDEX (RANGE SCAN) OF 'SCOTT.EMP_IDXO1" (NON-UNIQUE) (Card=5)

DN — O
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USE_MERGE= Sort Merge &A&l22 HIOIEZ joindtH SHECH. Sort Merge

X ol= HIOIES2 22 Xeldt Z2UE join keye HE6I0H &S HlWdls

inot
Ct.

[
o
>

0z
>
mo 1o
[m]

jo

b

—

I
rol

SQL> SELECT /=+ USE_MERGE(E D) */
E.EMPNO, E.ENAME, D.DNAME
FROM EMP E,
DEPT D
WHERE E.DEPTNO = D.DEPTNO;

Execution Plan

SELECT STATEMENT Optimizer=CHOOSE (Cost=20 Card=14 Bytes=294)

0

1 0 MERGE JOIN (Cost=20 Card=14 Bytes=294)

2 1 TABLE ACCESS (BY INDEX ROWID) OF 'SCOTT.DEPT' (Cost=2 Card=4 Bytes=44)

3 2 INDEX (FULL SCAN) OF 'SCOTT.DEPT_PK' (UNIQUE) (Cost=1 Card=4)

4 1 SORT (JOIN) (Cost=18 Card=14 Bytes=140)

5 4 TABLE ACCESS (FULL) OF 'SCOTT.EMP' (Cost=2 Card=14 Bytes=140)
USE_HASH= hash functionS 0I206t0 joinole ®AIOICH. CIOIEHE HE WEEHo=

hash function2 O|&ot0 HIZ22I0 A&st = 0| Soll joinol Lidt= Z4A0|CH.

SQL> SELECT /*+ USE_HASH(E D) */
E.EMPNO, E.ENAME, D.DNAME
FROM EMP E,
DEPT D
WHERE E.DEPTNO = D.DEPTNO;

Execution Plan

0 SELECT STATEMENT Optimizer=CHOOSE (Cost=5 Card=14 Bytes=294)

1 0 HASH JOIN (Cost=5 Card=14 Bytes=294)

2 1 TABLE ACCESS (FULL) OF 'SCOTT.DEPT' (Cost=2 Card=4 Bytes=44)
3 1 TABLE ACCESS (FULL) OF 'SCOTT.EMP' (Cost=2 Card=14 Bytes=140)

8) INDEX, INDEX_ASC

SQL> SELECT /=+ INDEX(EMP EMP_PK) =/

*

FROM EMP
WHERE EMPNO = 7935

Execution Plan

0 SELECT STATEMENT Optimizer=CHOOSE (Cost=1 Card=1 Bytes=32)
10 TABLE ACCESS (BY INDEX ROWID) OF 'SCOTT.EMP' (Cost=1 Card=1 Bytes=32)
2 1 INDEX (UNIQUE SCAN) OF 'SCOTT.EMP_PK' (UNIQUE) (Card=14)
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9) INDEX_DESC

KN&EE index8 WEXE=LE MEE X

0
o

SQL> SELECT /=+ INDEX_DESC(EMP EMP_PK) =/

*

FROM EMP
WHERE EMPNO = 7935;
Execution Plan

0
10
2 1

Ct=S2 ORACLEOIA AtEE=

) ORACLE Hint

SELECT STATEMENT Optimizer=
TABLE ACCESS (BY INDEX ROWID) OF 'SCOTT.EMP' (Cost=1 Card=1 Bytes=32)
INDEX (RANGE SCAN DESCENDING) OF 'SCOTT.EMP_PK' (UNIQUE) (Card=1)

CHOOSE (Cost=1 Card=1 Bytes=32)

= =
[

HINT

Optimization Goals and Approaches

ALL_ROWS and FIRST_ROWS

CHOOSE

RULE

Access Method Hints

AND_EQUAL

CLUSTER

FULL

HASH

INDEX and NO_INDEX

INDEX_ASC and INDEX_DESC

INDEX_COMB INE

INDEX_FFS

ROWID

Join Order Hints

ORDERED

STAR

Join Operation Hints

DRIVING_SITE

HASH_SJ, MERGE_SJ, and NL_SJ
LEADING

USE_HASH and USE_MERGE

USE_NL

Parallel Execution Hints

PARALLEL and NOPARALLEL

PARALLEL_ INDEX

PQ_DISTRIBUTE

NOPARALLEL_INDEX

Query Transformation Hints

EXPAND_GSET_TO_UNION

FACT and NOFACT

MERGE

NO_EXPAND

NO_MERGE
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REWRITE and NOREWRITE

STAR_TRANSFORMAT I ON

USE_CONCAT

Other Hints APPEND and NOAPPEND

CACHE and NOCACHE

CURSOR_SHARING_EXACT

DYNAMIC_SAMPL ING

NESTED_TABLE_GET_REFS

UNNEST and NO_UNNEST

ORDERED_PRED I CATES

PUSH_PRED and NO_PUSH_PRED

PUSH_SUBQ

D
WY

6. Export2}t Importel s &HA

HitH O
oS 5=

Oracle2 =cl& HIOIE SAl 2 Export/Imports

GIOIEIE Loaddll| fIGHA ImportE AISEHCEH.

HIOIEf 2
ExportE,

IHOll= Oracle9/ SQL Reference Relase2(9.2)E

x5S 2AHM

Ol=S 0l=20ot &HUE M 2 MOIZQ bufferE XEst F ExportLt ImportS &5t &
A AIZES S=EE £ QUL

ot 10MBSl bufferE KXIAGHH &=/™H ORACLER XIASH AJ| WOHIAM Jis8 3 A buffer &
SotH X D20 O] A HHE WXe 2=Ct.

JdedLh 2rek Hiol29 Jta 2 ZEEL &2 AMOIXE XAHGHH TH 0] 22 LAI=CCH.

> DIRECT EXPORTSl &=

ExportE2 &2 F& HAHUSOHA 29t 2A2 XAdt=0 Conventional Pathha] bt
Direct Path&Al0| 12 0ICH.

Direct2 ExportE #=&ol™M Buffer Cache2t Evaluating BufferE =&icotXl LS2=ZM
SO 2| ExportE & %= QUL 8 InstanceWlM CHE X JE0| LMEIA LSC=2
SEXOICH. LBEOZ 3000 50% Olatol &% SAS 0|2 &= UL

DirectUAl2 AsBUM=E & 0IX0H Ofciet 20| F28 0| UCH.

» Direct-path SE2 Uataloz AMZ2E 2= S, (direct=y)
e Client-side2t server-side 2| character setO| 2L X|GHOF & .
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e BUFFER parameter=
- LOB, BFILE, REF, &

g2 NXX &E38.

A typeS EE S rowlll CHol MMEE =+ 8IS

rnrog

A% 2 MAXHS HFUE HAHO| DirectE AtEot= A0l =2lotLt.
m;

o =
Interactive &&l2x X2l [ DIRECT=YE XI&HGI0 AIE5tH &L,

Ct Direct ZHAIS AIE2E [H0l= RECOREDLENGTH parameterS 0S2 1/0 SH2I2F Oraclell
DB_BLOCK_SIZES| HHzx=2 20| &40 =20| =C.

J

7. EcIH 1/09 2

|8 HIOIEAHOIAE =C2lH2Z2Lt 22H2Z 7
ANAES 28t HOIEAHOAE 2HZ AMEGHA &

o
e
J
|0
Hu
>
010
e
0F0
W o
[S)
it
&
ro
Jjd
[~
mo
40

1 Ol== otttel tA3e ol=ot ™A HEE el S UE A2 == HOI=
O HIOIEE &1 fst 2AX0 It AS JIJF otLkel CIAZOA 2oUE O
A3 HlE0F 20 A=A HOIZ /IXNE 2IH0 21010F 6tJ1 THE0il 1/0 ContentionOl &
OUA =& S50 XIES FH =0

ALt 2H0l 2tA = STORAGEI UHEEs, LDdsst T Jtid SAN L= NAS
CIHA DISK Sl /001 CHE B&t2 A SRS ZAH = JtD UACH

o
0
|0
H
J
0x

8. CPU Tuning

22 instanceE background process + SGAZtD) & [ ™S instanceldt Jls
S ECH Ol M Ol SGAZE #*4&ote HEZe E9=2 AN 3BE2=z 4= & = UL

> Shared pool
> Redo log buffer
> DB buffer cache.

HIIAKE= SGAE &ot= shared pool2l sizeE AIAEN XH &t=Sots 2HO oA 20t
2Ct.

Shared pool €99 24 MTS &Aooz

dynamicolHl &&= data structure

fo

=& session2 PGA, Shared SQL area 2l

l
4
0x

- 53 - Edited by heiya



ORACLE 9/ N X FEIH0IE v0.92

1) Shared Pool

Shared pool& ?/dbs/initSID.ora(parameter file)2l SHARED_POOL_SIZE2t= parameter &
1 3JIE XNE6t=d defaultat2 3.5ME A & Ch.

LUBIHOZ shared pool0l 0L AMFEE=0t 6t= =M= application dependentotE2=2
2t application®@ ZAtGHOF StCH.

AMABUA 222 dte 2JIE M| /ol otF 2 AJIZ parameter filed X &3t
O dynamicotl &Y El= SGAJL =20l 2 &S A & =, JAIL 24 TS OteHolA Al
AtE size2 B1E of &5 StCt.

A

—/

0

2) A

Session® ZICH 22l AF=22F(Max Session Memory) * SAl E56t= UserQl %=
+ Shared SQL ¥o=2 Al2E s M2 &

Shared PLSALES ol Al=Zdl=E BI2el ¥4

2 A 30%2 e 32t

Minimum Shared Pool

—
[a—
—
[a—

I+ +

3) A& OIA

) S user sessionOll CHSt session idE & =CF.

SQL> SELECT SID
FROM V$PROCESS P,
V$SESSION S
WHERE P.ADDR = S.PADDR
AND S.USERNAME = 'SCOTT';

29
1 rows selected.

) Ol session idOll CHSt maximum session memoryS Z=C}.

SQL> SELECT VALUE
FROM V$SESSTAT S,
VESTATNAME N
WHERE S.STATISTIC# = N.STATISTICH#
AND N.NAME = 'SESSION UGA MEMORY MAX'
AND SID = 29;

273877
1 rows selected.
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=) Total shared SQL areaZ P&tC}.

SQL> SELECT SUM(SHARABLE_MEM)
FROM V$SQLAREA;

SUM(SHARAB

8936625
1 row selected.

=) PLSQL sharable memory areaS S &tCH.

SQL> SELECT SUM(SHARABLE_MEM)
FROM V$DB_OBJECT_CACHE;

SUM(SHARAB

4823537
1 row selected.

o) Shared pool sizeE HAHEHCEH.

274K shared memory * 400 users
+ OM Shared SQL Area

+ 5M PLSQL Sharable Memory

+ 60M Free Space (30%)

= 184M Shared Pool

Ol ClHINI M= Shared pool2l size= 184MJF HEGHCH D

o
I

<
o

4) Shared Memory £=(0RA-4031)01 CH& CHA

Ora—40310| ZMot= RAC=2 2JtXI0ICH. AW Z2UHE2=2 shared pool sizedt &O0tA Lt
= 422, =M memorys= UL = IHokHA

ol= PL/SQL packagedt LUS HA A==

shared pool @22 ERotAl =ot= &

otel HBiol HRetH  MEgst  HA BEO2 AHAMSIH  parameter  fileOlA
SHARED_POOL_SIZEE i1, & UM ks USy 22 94Ho=z HE ol 2 £
UL,
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9. STATSPACKE 288 85 =4

StatsPack2 219 SQL, PL/SQL 2 SQL*Plus AZEEZ RATO USM, AMEXI 2E A
S 28 HOIHE =8, M, 28 2 0|d 2do HE2 UssE 5= YA of EC.

DB HAS AXl scripts ASHE [ AN=so=z2 MM=CH. (PERFSTAT HIE). PERFSTAT HA=2
Hds SH 228 viviewdll CHoH XSRS Z query-only eSS 20 2 =ICH

StatsPack2 1 S=QF 42|l A2 2E UTLBSTAT/UTLESTAT §Y AJEHES=E Z2=2XO=Z2

O, O %S I22 286t0, 45 28 SHIYSES GOIHYO0IAN SNaCHs ZX0l U
o HE

d =
= ST 2DMN B8 U 2AZS RAH CHAl AZE 2 U

OlAM= "instance health and

ﬂ
load" ct= S8 EIOME ZLEO, NS 20l AFIE26t= SQL 28 2, wait event, init Iiel

JIEF EX ¥ &s82 0INHl Uese AZE FFXSH)| "ietCh.
(http://211.106.111.2:8880/bul letin/list.jsp?seq=17118&pg=0&sor t_by=Iast_updated&keyfie
|d=subject&keyword=statspack)
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