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. SQL 49| A|Zt2?

1. SQL 54 9| A=

| sqLe| Z4do= & M= motstal

ds =4l saL INDEX H &

SELECT *
FROM (
SELECT /*+ INDEX DESC (A IDX MBOX SENDDATE) */
a.x,
rownum as rnum
FROM tbs mbox a
WHERE Juserid :bl
AND |status :b2
AND ROWNUM <= :b3

)

where rnum >= :b4 ;

select statement - choose- cost estimate:3
view
count stopkey

table access by index rowid :imsi.tbs_ mbox
index range scan descending :imsi.idx mbox senddate

— - sQLY| =2 Index0]| Status
idx mbox status .
- - 7 Had2 X7
QIEIAE ALR? O:Ier_hBy ) d™H 2 F71510
= B M A8
\ J \ J \\ y,

: asxZM



. SQL 5 49| A|Et2?

1. SQL T o] A%

| sqLe| Z4dolx & o= motstat

IDX_MBOX _SENDDATE INDEXZ} INVALID &Ef7} ZICHH?

SELECT *

FROM (
SELECT *
FROM (

a.* ,

ROWNUM AS rnum
FROM tbs mbox a
WHERE userid = :bl
AND status = :b2
ORDER BY senddate DESC

)
WHERE ROWNUM <= :Db3

)
WHERE rnum >= :b4 ;

SELECT /*+ INDEX DESC(A IDX MBOX SENDDATE)
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. SQL EYo| A|EHS?

1. SQL T o] A%

| =0l HHH _ Hach Join
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. SQL 49| A|Zt2?

1. SQL T o] A%

| PLANS 9= 4

QoA B2 2, 2|0lA| Ol2f 2, JOINS PAIRZ, Z OperationO]| Lttz}

SELECT cl1, c2, c3
FROM SUBQUERY_T2 t2
WHERE cl >= :bl AND cl <= :b2
AND EXISTS ( SELECT /*+ UNNEST HASH SJ */

X
FROM SUBQUERY T1 tl
WHERE tl.c6 = t2.c3
AND tl.c6 >= :bl )

(,ﬁows Row Source OPERATION
11 FILTER (cr=37422 pr=0 pw=0 time=1910470 us) @)
11 HASH JOIN SEMI (cr=37422 pr=0 pw=0 time=1910466 us) @
221 TABLE ACCESS BY INDEX ROWID SUBQUERY T2 (cr=5 pr=0 pw=0 time=42 us) ©)
221 INDEX RANGE SCAN PK SUQUERY 2 (cr=3 pr=0 pw=0 time=31 us) @
\\?400640 TABLE ACCESS FULL SUBQUERY Tl (cr=37417 pr=0 pw=0 time=6261 us) C>4/

>
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. SQL FE2f AlE27?

1. SQL /'8

o—

Al

Xt
ol

| PLANS 9=

o

Ve

SELECT ROWNUM rnum,
X.*
FROM ( Rows Row Source Operation
SELECT /*+ USE NL (T1 T2 T3) */
ti.ed, V" /- ~TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT
t1.c2, 10 COUNT STOPKEY (cr=3003406 pr=0 pw=0 time=4448209 us) @
tl.e3, 10 VIEW (cr=3003406) @)
Eicg Z;: E?Cg' 10 SORT ORDER BY STOPKEY (cr=3003406) ®
.C © _
TR SeArAR T W 500000 NESTED LOOPS OUTER (cr=3003406) @
SCALAR_TZ T2, 500000 NESTED LOOPS OUTER (cr=1502292) @
SCALAR T3 T3 500000 TABLE ACCESS FULL SCALAR Tl (cr=1178) ®
WHERE tl.cl = t2.cl(+) 500000 TABLE ACCESS BY INDEX ROWID SCALAR T2 (cr=1501114) @
omemr by o1 th3§1£)) . 500000 INDEX RANGE SCAN SCALAR T2 IDX 01 (cr=1001114)
WHERE ROWNUM <= 10 ; 500000 TABLE ACCESS BY INDEX ROWID SCALAR T3 (cr=1501114) ©)
500000 INDEX RANGE SCAN SCALAR T3 IDX 01 (cr=1001114)
P
ASH A —
e | L (@000 000000

crem



. SQL FE2f AlE27?

1. SQL

S0l A%

=
I Trace =1 2
SELECT cl, c2, c3
FROM SUBQUERY T2 t2
WHERE cl >= :bl AND cl <= :Db2
AND EXISTS ( SELECT /*+ UNNEST HASH SJ *x/
VX’
FROM SUBQUERY T1 tl
WHERE tl.c6 = t2.c3
AND tl.c6 >= :bl )
call count cpu elapsed disk query current rOws
Parse 1 0.00 0.01 0 0 0 0
Execute 1 0.00 0.00 0 0 0 0
Fetch 2 1.90 1.91 0 37422 0 11
total 4 1.90 1.92 0 37422 0 11
Rows Row Source OPERATION
11 FILTER (cr=37422 pr=0 pw=0 time=1910470 us)
11 HASH JOIN SEMI (cr=37422 pr=0 pw=0 time=1910466 us)
221 TABLE ACCESS BY INDEX ROWID SUBQUERY T2 (cr=5 pr=0 pw=0 time=42 us)
221 INDEX RANGE SCAN PK SUQUERY 2 (cr=3 pr=0 pw=0 time=31 us)
6400640 TABLE ACCESS FULL SUBQUERY T1 (cr=37417 pr=0 pw=0 time=6261 us)
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CHAPTER 2 MEZZ|Q} d5 &AX| 0|53}

1. ME2[0 cigt 7|1= W& olsH5t7]

EETEE

At TfE 1

SELECT *
FROM emp
WHERE sal > ( SELECT AVG( sal

FROM emp

)
)

MEHE| =& Zih= HEA 1d

MEZZ] =) Main SQL

SELECT cl, c2, c3
FROM SUBQUERY T2 t2
WHERE c2 = 'A'
AND EXISTS (
SELECT /*+ NO_UNNEST */
IXI
FROM SUBQUERY T1 tl
WHERE tl.c5 = t2.c2

MERZ == A7 o2 H ==
ME2| ¢=) Main sQL

dsEHZL F2 EE5= ™

11
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CHAPTER 2 MEFZ|2t 85 =X O|sl5t7|
1. M E32|o Ciet 7|2 L& 0|5l5}7]

| Mee|o| SEtuA o|sl3st7|

Filter =AHa}

12 crem



CHAPTER 2 AMEHZ|2} ds &AX| 0|55}

1. ME2[0 cigt 7|1= W& olsH5t7]

I Filter ozli. Pél

>

>

$4 450]
L £x| gk

x.l EI EI L HI'Ll

Input 240l i

=5l @9|2] =

> Main SQLe| =&

¢ Z|ti Main SQLO|AM F=&=E HIO| A

A

Input 2| /7t
CHQFSIX] QiCHH?

13

e

MEHE|7t rEEo R SuE| 0

A=7F 1002 40| MERE|=

Ct.

»

Z[CH 1002 & = EICE

A0 = Filter Optimization 2 ¥ S
(@]

Filter SXH44{0

L ga1E 4+ qurt

J
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CHAPTER 2 MEZZ|Q} d5 &AX| 0|53}

1. ME2[0 cigt 7|1= W& olsH5t7]

| Filter SXAl0f CHSH TEST(1)

4 Main SQLS| FEH7t B3, Input 240 Unique e 3¢

Main SQLFE 74+ : 380,001
t2.c12 Umque"-”.'_ ZE o

SELECT cl, c2, c3
FROM SUBQUERY_T2 t2
WHERE cl >= :bl AND cl <= :Db2
AND EXISTS ( SELECT /*+ NO UNNEST */
IXI
FROM SUBQUERY_Tl tl
WHERE tl.c4 = t2.cl )

call count cpu elapsed disk query current rows
Parse 1 0.00 0.00 0 0 0 0
Execute 1 0.01 0.00 0 0 0 0
Fetch 15335 2.34 2.41 0 1156653 0 230001
total 15337 2.35 2.42 0 1156653 0 230001
Rows Row Source OPERATION

230001 (cr=1156653 pr=0 pw=0 time=1846157 us) >

380001 R (cr=16650 pr=0 pw=0 time=3336 us)

380001 TABLE ACCESS FULL SUBQUERY T2 (cr=16650 pr=0 pw=0 time=35462 us)

230001 INDEX RANGE SCAN SUBQUERY T1 IDX 01 (cr=1140003 pr=0 ..)

14 eyem



CHAPTER 2 AMEHZ|2} ds &AX| 0|55}

1. ME2[0 cigt 7|1= W& olsH5t7]

| Filter SXA 0] CiSH TEST(2)

€ Main SQLL| =71 M1, Input 20| Unique ot 8%

Main SQLFE A+ :5
t2.c12 Umque"—”.} zd

oo ry

SELECT cl, c2, c3
FROM SUBQUERY_T2 t2
WHERE cl >= :bl AND cl <= :Db2
AND EXISTS ( SELECT /*+ NO UNNEST */
IXI
FROM SUBQUERY_Tl tl
WHERE tl.c4 = t2.cl )

call count cpu elapsed disk query current rows
Parse 1 0.00 0.00 0 0 0 0
Execute 1 0.00 0.00 0 0 0 0
Fetch 2 0.01 0.01 0 1332 0 5
total 4 0.01 0.01 0 1332 0 5
= AL
Rows Row Source OPERATION _’|<_E7d_|_7|-
“““““““““““““““““““““““““““““““““ 7 = Tls
5 (cr=1332 pr=0 pw=0 time=12743 us) 5.'—0" = 1t
5 R (cr=1317 pr=0 pw=0 time=12657 us) Filter X 2| =
5 TABLE ACCESS FULL SUBQUERY T2 (cr=1317 pr=0 pw=0 time=12652 us) s
5 INDEX RANGE SCAN SUBQUERY T1 IDX 01 (cr=15 pr=0 pw=0 time=58 us)

15 a/ZMm



CHAPTER 2 AMEHZ|2} ds &AX| 0|55}

1. NE3 2|

of thst 7|2 LHE ofsh5t7|

o B~
| Filter SXH4Alofl CH$H TEST(3)
HAL= O

¢ Main SQLe| FEdx+= BX|T, Input 242 S/7F 267HX[Q1 B
Main SQLE=E 71 : 380,001
t2.c2= w2 SR/ 7t 26 7HX]
SELECT cl, c2, c3

FROM SUBQUERY T2 t2

WHERE cl >= :bl AND cl <= :b2

AND EXISTS ( SELECT /*+ NO UNNEST */
IXI
FROM SUBQUERY T1 tl1
WHERE tl.cb5 = t2.c2 )

call count cpu elapsed disk query current
Parse 1 0.00 0.00 0 0 0
Execute 1 0.00 0.00 0 0 0
Fetch 25335 1.01 1.25 0 26728 0
total 25337 1.01 1.25 0 26728 0
Rows Row Source OPERATION

380001 (cr=26728 pr=0 pw=0 time=385929 us)

380001 R  (cr=26650 pr=0 pw=0 time=3480 us)

380001 TABLE ACCESS FULL SUBQUERY T2 (cr=26650 pr=0 pw=0 time=40002 us)

26 INDEX

20O
o T

380001

Filter Optlmlzatlonoﬂ

RANGE SCAN SUBQUERY T1 IDX 02

(cr=78 pr=0 pw=0 time=223 us)

>

ols) MEHY2|7}
2610 g
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1. M0 ciet 7= W& olshst7]
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| Filter SZHAlT} sQLo| M
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CHAPTER 2 MEZZ|Q} d5 &AX| 0|53}

1. ME2[0 cigt 7|1= W& olsH5t7]

| Filter SEHAlo 2 £3E|0] 45 X7 LAt sqL A

& Sub Query0| A3t Index?} 210] H|Z 20| LMt AL
y

SELECT cl1, c2, c3
FROM SUBQUERY_TZ t2
WHERE cl >= :bl AND cl <= :Db2
AND EXISTS ( SELECT /*+ NO_UNNEST */
IXI
FROM SUBQUERY_Tl tl
WHERE tl.c6 = t2.c3 AND tl.c6 >= :bl )

call count cpu elapsed disk query current rOwWsS
Parse 1 0.01 0.00 0 0 0 0
Execute 1 0.00 0.00 0 0 0 0
Fetch 2 156.11 157.03 0 7863857 0 11
total 4 156.12 157.03 0 7863857 0 11
Rows Row Source OPERATION

11 FILTER (cr=7863857 pr=0 pw=0 time=157033184 us)

221 FILTER (cr=7 pr=0 pw=0 time=2467 us) 1EH
221 TABLE ACCESS BY INDEX ROWID SUBQUERY T2 (cr=7 pr=0 pw=0 time=2125 us) 2211
221 INDEX RANGE SCAN PK_SUQUERY 2 (cr=4 pr=0 pw=0 time=690 us) Full Table

11 FILTER (cr=7863850 pr=0 pw=0 timcsto=me=8384 us) Scan
11 TABLE ACCESS FULL SUBQUERY T1 {cr=7863850 »r=0 pw:0@157028031 us

20 eYAZM




CHAPTER 2 MERZ[2t d5 = O35t

1. ME2[0 cigt 7|1= W& olsH5t7]

| Filter SXfWAlo 2 $3E[0f

E|o|E T10f CHal

c6 Z oy CHsl p

QA A2

‘45 N7t 285

sQLe| =Bl T
T A}
(YT 32)
H} 52 X O]

- ™1 1 -

Full Table ScanS
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CHAPTER 2 MEZZ|Q} d5 &AX| 0|53}

1. ME2[0 cigt 7|1= W& olsH5t7]

| Filter XM O 2 3|0 M5 2X|7| LAMst= sqL 7HM
& IndexS MMSIX| %1 QIS EHEAM (Hash)C 2 X 2|10 7] M Al

SELECT cl, c2, c3
FROM SUBQUERY_TZ t2
WHERE cl >= :bl AND cl <= :Db2
AND EXISTS ( SELECT /*+ UNNEST HASH SJ */

X
FROM SUBQUERY T1 t1
WHERE tl.c6 = t2.c3
AND tl.c6 >= :bl )

call count cpu elapsed disk query current rOows
Parse 1 0.00 0.01 0 0 0 0
Execute 1 0.00 0.00 0 0 0 0
Fetch 2 1.90 1.91 0 37422 0 11
total 4 1.90 1.92 0 37422 0 11
Rows Row Source OPERATION

11 FILTER (cr=37422 pr=0 pw=0 time=1910470 us)
11 HASH JOIN SEMI (cr=37422 pr=0 pw=0 time=1910466 us)
221 TABLE ACCESS BY INDEX ROWID SUBQUERY T2 (cr=5 pr=0 pw=0 time=42 us) 1Eﬂ

221 INDEX RANGE SCAN PK_SUQUERY 2 =2.pr=0 pw=0 times3l—s Full Table
6400640 TABLE ACCESS FULL SUBQUERY T1 r=0 pw=0Ctime=6261 us) Scan

= aAZM



CHAPTER 2 MERZ[2t d5 = O35t

1. ME2[0 cigt 7|1= W& olsH5t7]

| MEHE| SEUAS A

2
o
rir
rot
im

NO_UNNEST v MEFZ|E Filter W42 2 {FESI= HINT
UNNEST v MBEZZ|E ZQFEUAoZ = HINT
NL_SJ v ZOUSEHUA ZTN
HASH_SJ v ZOQIFZZEHA = Hash Join Semi2 §E5t= HINT
NL_AJ v ZOUSEHUA ZT N
HASH_AJ v ZQISEHA = Hash Join Anti2 § == HINT
ORDERED v FROMEQ

EX5tH MEYE FH o= R
QB_NAME v" QUERY BLOCK®| O| &2 X|’d5}= HINT
SWAP_JOIN_INPUTS v HASH OUTER JOINI} Z0| =M7} 1Y El

E §E 5= HINT

NO SWAP_JOIN_INPUTS | v HASH OUTER JOINZ} ZO| &=AM7} ™ &l

SR E QESH= HINT

PUSH SUBQ v MERZ|7I HN ™SI E G E5l= HINT

23

ested Loops Join SemiZ {FE5t= HINT

ested Loops Join Anti2 FE5= HINT

| LIEE =AMCE =2 =AE H5l= HINT (SUB QUERYZ}

EME HRE

£ME HHRX|

crem



CHAPTER 2 MEFZ|2t 85 =X O|sl5t7|
1. MEHZ|o CHsl

H7|2 LHE olslisto|

24 crem



CHAPTER 2 MERZ[2t d5 = O35t

1. ME2[0 cigt 7|1= W& olsH5t7]

| M2 MAE =™}
¢ O|X| sQL

SELECT c4, cb5, cb6

FROM SUBQUERY_Tl T1

WHERE c6 >= :bl

AND co <= :b2

AND EXISTS ( SELECT 'x'
FROM SUBQUERY_T2 T2
WHERE t2.cl = tl.c4
AND t2.c3 >= :b3
AND t2.c3 <= :b4d ) ;

2 crem



CHAPTER 2 MERZ[2t d5 = O35t

1. ME2[0 cigt 7|1= W& olsH5t7]

| MEHE| NEH THS}I]| -1-

1) Ol Al sQL= Filter 3% SAH2 2 fHSIES X|O{ot| EAL

HINT : NO_UNNEST

2) Ol Xl sQLE E=QI-5%}t BHAl Nested Loops Semi Join@ 2 st = & X050 E X}

HINT : UNNEST, NL_SJ

3) 0| M| SQLES Hash Semi Join2 & £=AlSIE|, METZ|7} Main SQL ELC} HY ¥ E X 0510 EX}

HINT : UNNEST, HASH_SJ, SWAP_JOIN_INPUTS

4) 0| H SQLS Hash Semi Join2 2 =JlSIE|, Main SQLO| HX =S E H OS50 =X},

HINT : UNNEST, HASH_SJ, NO_SWAP_JOIN_INPUTS

crem



CHAPTER 2 MERZ[2t d5 = O35t

1. ME2[0 cigt 7|1= W& olsH5t7]

| MEHa S ZH87| -2-

5) O &l SQL= Nested Loops Join2 2 +StE|, MEHZ|FE sl == K 0{ot0] HAL

HINT : UNNEST, QB_NAME, LEADING, USE_NL

6) OlAl SQLS Hash Join2 2 WSt NEHE|RE +HSES K05t EX},

HINT : UNNEST, QB_NAME, LEADING, USE_HASH

7) NOT EXISTSE A%t O|X| SQLS Nested Loops Anti Join2 2 =S E K| O{5t0| EX}.

HINT : UNNEST, NL_AJ

8) NOT EXISTSE At23%t 0| Xl SQLE Hash Join Anti2 =St 2 X 0|5t 2 X},

HINT : UNNEST, HASH_A)J

crem



CHAPTER 2 MERZ[2t d5 = O35t

1. ME2[0 cigt 7|1= W& olsH5t7]

| MEHE| YA e TH87| NEEE

¢ Of2fe| sQLOM MEFHE|IE HY 2 =, Nested Loops Join2 E =St =

SELECT *

FROM emp a

WHERE empno IN ( SELECT max (empno)
FROM emp x
GROUP BY deptno );

28
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CHAPTER 2 MERZ[2t d5 = O35t

1. ME2[0 cigt 7|1= W& olsH5t7]

(=1,
of

| MERa| 4 -7 o

ol
o>

7 Qlz=M(LEADING), Z= 218 #( USE_NL), QUERY BLOCKYE X8 (QB_LNAME)ZIEES AHE3510] SQL2)
2dA == Hojotof EAt

SELECT /*+ LEADING (X@SUB) QB NAME (MAIN) USE_NL (A@MAIN) */
*
FROM emp a
WHERE empno IN ( SELECT /*+ UNNEST QB NAME (SUB) */
max (empno)
FROM emp x
GROUP BY deptno );

| Id | OPERATION | Name | Rows

| 0 | SELECT STATEMENT | | 3

| 1 | MERGE JOIN | | 3 g'&gl"i!O'

| 2 | TABLE ACCESS BY INDEX ROWID| EMP | 13 Q_IE'ﬂ- EHE

| 3 | INDEX FULL SCAN | PK_EMP | 13 x_-’_g_EIxI &;%
[* 4 | SORT JOIN | | 3

| 5 | VIEW | VW NSO 1 | 3

| 6 | HASH GROUP BY | | 3

| 7 TABLE ACCESS FULL | EMP | 13

= crem



CHAPTER 2 MERZ[2t d5 = O35t

1. ME2[0 cigt 7|1= W& olsH5t7]

(=1,
ol

| MEqE| A e ZHs7| A

ol
o>

Q
Mo
=2
m>
o
o
1

2|0] o=t T2 MO ZX| BEUAST?

=
T

OptimizerZ}
iew®| 0|20
ME2|Z Inline View2] 0] S0]

o|2t |
ViewE |3} VM_Ns010| -/
: EREE

IP%Q Al =

/

| Id | OPERATION | Name | Rows | Bytes
| 0O | SELECT STATEMENT | | 3 153
| 1 | MERGE JOIN | | 3 | 153
| 2 | TABLE ACCESS BY INDEX ROWID| EMP | 13 | 494
| 3 INDEX FULL SCAN | PK EMP | 13 |

|* 4 | SORT JOIN | | 3 | 39
| 5 | VIEW | VW NSO 1 | S 39
| 6 | HASH GROUP BY | | 3 21
| 7 TABLE ACCESS FULL | EMP | 13 | 91

QUERY BLOCKHO|
HEED
O|2 QI SIEZ}
FAE

crem



CHAPTER 2 AEFZ|2} 45 =Xl O|slist7|

1. ME2[0 cigt 7|1= W& olsH5t7]

| M=sa NaAE M| AESE

—

=1

CHEH SIEZ dl Al=ls g SE2 a7

oF”

ORDERED HINTS
=2t 2 o} K| !

31

crem



CHAPTER 2 MERZ[2t d5 = O35t

1. ME2[0 cigt 7|1= W& olsH5t7]

(=1,
of

| MEa) M3iAE =H=s7| A

ol
o>

0%

ORDERED HINT2t USE_NL= 0|85l0] 25l CHE A3 A=l 2 X005t =Xt

SELECT /*+ ORDERED USE NL (A) *x/
*
FROM emp a
WHERE empno IN ( SELECT /*+ UNNEST */
max (empno)
FROM emp X
GROUP BY deptno );

| Id | OPERATION | Name | Rows | Bytes |

| 0 | SELECT STATEMENT | | 3

| 1 | NESTED LOOPS | | 3 |

| 2 | VIEW | VW NSO 1 | 3 | O|Et 2
| 3 | HASH GROUP BY | | 3 | Alsi A =1 0]
| 4 | TABLE ACCESS FULL | EMP | 13 | x| of &

| 5 | TABLE ACCESS BY INDEX ROWID| EMP | 1

|* 6 | INDEX UNIQUE SCAN | PK EMP | 1

32 crem



CHAPTER 2 A E 2|2t

ds = olslist7|

2. MEal S

=25t sQL As7|M

| H{Z 2= 9l MINUS CH4l NOT EXISTSS A2 3}X}

¢ MINUS2F NOT

>
o
(L8
1=

0%
T ryy

1
P x
o
o
1

m
2

sQL ds

EXISTS H| il

SELECT ...
FROM A

MINUS

SELECT ...

FROM B

1) HIOl& AO|AM HIO|E F&

2) =&l H|0|E SORT ‘EM

3) HIO|= BO|A] G|O|H =

4) $ & O|O|E SORT Odt

5) 21t 4 [|O|Ef H|W F X|F HO|E F
I1™d (A>B)

—_

HO|= AQF &30 HEZ HO|E F& =
SORT A4H =%

=2
1) HIOIE A, BOIA] =3t C|O|HE SORT
AN A| M X3}
2) H|IO|= A01|*1 F=oHHojH7F M1, HOo|&
BO| OFF&H =Z710| &= 42 Full Table Scan
o= N2|5t0ofoF 5t —’F—*El ClO|Ef & SORT
Ol ALS 283l OF Bt

33

SELECT ...

FROM A

WHERE NOT EXISTS (
SELECT ...
FROM B
WHERE B.XX = AXX)

HO|S AOA HIO|H ==

2) 1H0| M ==t GIO|E et MEHZ| H|O|= B

HO|Eet Hl W = £|F HIOIH =

HZA 7}s(A> BorB > A)

HIO|= A°| E HIo|E & 0| 8%t QH A A7 IS
(_DEOLI 9| E” HE s Jts

il

HEo Q8A AMS SHSEALL Full Table Scans =
St= S SQL 50 7 22X 0l dES dEso
80| 7bs 3t
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CHAPTER 2 MEZZ|9 ¥

2. Bz E E

| HZEX 2l MINU

= = (B o | H
¢ MINUSE Ar8%t ds=A 28 sQL
SELECT cl1l, c2, c3
FROM SUBQUERY T2
WHERE c2 = :bl
AND cl >= :b2
AND cl <= :b3
MINUS
SELECT c4, c5, c6
FROM SUBQUERY T1

call count cpu elapsed disk query current
Parse 1 0.00 0.00 0 0 0
Execute 1 0.00 0.00 0 0 0
Fetch 130 13.01 16.09 15273 56207 0
total 132 13.01 16.09 15273 56207 0
Rows Row Source OPERATION

1923 MINUS (cr=56207 pr=15273 pw=0 time=16095391 us)

3846 SORT UNIQUE (cr=247 pr=0 pw=0 time=7290 us)

3846 FILTER (cr=247 pr=0 pw=0 time=3906 us)

3846 TABLE ACCESS BY INDEX ROWID SUBQUERY T2 (cr=247 pr=0 ..)

3846 INDEX RANGE SCAN SUBQUERY T2 IDX 01 (cr=12 pr=0 ..)

250000 SORT UNIQUE (cr=55960 pr=15273 pw=0 time=16054420 us)

16000000

TABLE ACCESS FULL SUBQUERY T1

(cr=55960 pr=15273 pw=0 time=15833 us)

ALO|=7F 2
SUBQUERY_T1
E[o| S off

Z2|=710] §lof
FULL TABLE SCAN

A S
-I_CII>I

34
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CHAPTER 2 MEHZ|2t 5 X O

2. MEHC|E &8¢ sqL 8571

of
=
OF
-
™

| HIZ2XQl MINUS LA NOT EXISTSE A& 5HXL

& MINUSE NOT EXISTSE ¥4 ot =

SELECT cl, c2, c3
FROM SUBQUERY_TZ T2

WHERE c2 = :bl

AND cl >= :b2

AND cl <= :b3

AND NOT EXISTS ( SELECT /*+ UNNEST NL AJ */

IXI
FROM SUBQUERY_Tl T1
WHERE tl.c4 = t2.cl

AND tl.ch t2.c2
AND tl.c6 = t2.c3 )

call count cpu elapsed disk query current rOwWs
Parse 1 0.00 0.00 0 0 0 0
Execute 1 0.00 0.00 0 0 0 0
Fetch 130 0.03 0.03 0 10241 0 1923
total 132 0.03 0.03 0 10241 0
Rows Row Source OPERATION NOT7E)_S_IS-_I:_SE
__________________________________________________________ HES =
1923 FILTER (cr=10241 pr=0 pw=0 time=30102 us) INDEXE AIE
1923 NESTED LOOPS ANTI (cr=10241 pr=0 pw=0 time=28175 us)
3846 TABLE ACCESS BY INDEX ROWID SUBQUERY T2 (cr=495 pr=0 pw=0 time=
3846 INDEX RANGE SCAN SUBQUERY T2 IDX 01 (cr=140 pr=0 ..)
1923 TABLE ACCESS BY INDEX ROWID SUBQUERY T1 (cr=9746 pr=0 ..)
1923 INDEX RANGE SCAN SUBQUERY T1 IDX 01 (cr=7823 pr=0 ..)

2 crem



CHAPTER 2 AMEHZ|Qt d&5 &4 O

2. MEHC|E &8¢ sqL 8571

of
=
OF
-
™

| HIZE%Ql MINUS CH4l NOT EXISTSE AtE3HAL

& MINUS2E NOT EXISTS AFRA| Fo| 8t A

MINUS Al sSQL

1923 MINUS (cr=56207 pr=15273 pw=0 time=16095391 us)
3846 SORT UNIQUE (cr=247 pr=0 pw=0 time=7290 us) ==

3846 FILTER (cr=247 pr=0 pw=0 time=3906 us)

3846 TABLE ACCESS BY INDEX ROWID SUBQUERY T2 (cr=247 pr=0 ..)
3846 INDEX RANGE SCAN SUBQUERY T2 IDX 01 (cr=12 pr=0 ..) ‘————__,——’—————————
250000 SORT UNIQUE (cr=55960 pr=15273 pw=0 time=16054420 us)

16000000 TABLE ACCESS FULL SUBQUERY T1 (cr=55960 pr=15273 pw=0 time=15833 us)

NOT EXISTS Al sSQL

Rows Row Source OPERATION

1923 FILTER (cr=10241 pr=0 pw=0 time=30102 us)
1923 NESTED LOOPS ANTI (cr=10241 pr=0 pw=0 time=28175 us)

SORT UNIQUE

OPERATIONO]|

3846 TABLE ACCESS BY INDEX ROWID SUBQUERY T2 (cr=495 pr=0 pw=0 time=3888 us) =X 6}K| &S
3846 INDEX RANGE SCAN SUBQUERY T2 IDX 01 (cr=140 pr=0 ..) = e
1923 TABLE ACCESS BY INDEX ROWID SUBQUERY Tl (cr=9746 pr=0 ..)
1923 INDEX RANGE SCAN SUBQUERY T1 IDX 01 (cr=7823 pr=0 ..)
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CHAPTER 2 MEZZ|Q} d5 &AX| 0|53}

2. MEZ|S B8 sqL ASHM

| HIZE%Ql MINUS CH4l NOT EXISTSE AtE3HAL

HOlE MatdE s 4t DISTINCT H2|E ol of &7}?

SELECT cl, c2, c3
FROM SUBQUERY_TZ

WHERE c2 = :bl

AND cl >= :b2

AND cl <= :b3

MINUS

SELECT c4, c5, cb6
FROM SUBQUERY_Tl

Rows Row Source OPERATION

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ SELECT LISTHE
1923 MINUS (cr=56207 pr=15273 pw=0 time=16095391 us) A= 3y x340|
3846 SORT UNIQUE (cr=247 pr=0 pw=0 time=7290 us)
3846 FILTER (cr=247 pr=0 pw=0 time=3906 us) Unlque ol
3846 TABLE ACCESS BY INDEX ROWID SUBQUERY T2 (cr=247 pr=0 ..) Distinct X 2|
3846 INDEX RANGE SCAN SUBQUERY T2 IDX 01 (cr=12 pr=0 ..) g3

250000 SORT UNIQUE (cr=55960 pr=15273 pw=0 time=16054420 us)

16000000 TABLE ACCESS FULL SUBQUERY T1 (cr=55960 pr=15273 pw=0 time=15833 us)
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CHAPTER 2 MEFZ[2t & &AXl 0|5l |

2. MEZ|S B8 sqL ASHM

| WHEREHS| MEHE|E =0z HASX}

& MEFZ7F A 7 EX5HE sQLel ds=H

MM

MEHz| 7} ZEXO M | ; CostE 7317 %It
oko| 9l AL l#[\ Z2lo] o= S5t =20

SELECT tl.*

FROM am@meggaﬂ— ------ b D
WHERE EXIST$~T SELECT 'x' S
il FROM SUBQUERY T2 t2
/ WHERE t2.c2 like :bl
( AND t2.c3 >= :b2
N AND t2.c3 <= :b3

N
\\N AND t2.cl = tl.c4

SS<AND t2.c2 = t1.c5.977
AND EXISTS ( SELECT 'R™====""
FROM SUBQUERY T3 t3
WHERE t3.c2 LIKE :b4
AND t3.c3 >= :b5
AND t3.c3 <= :b6 =
AND t3.cl = tl.c4 ) Optimizer2|
AND EXISTS ( SELECT 'x' MEH2?
FROM SUBQUERY T1 t11
WHERE t11.c5 LIKE :b7
AND tll.c4 >= :b8
AND tll.c4 <= :b9
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2. MEH2IE B2 sQL H57HM

| WHEREHS| MEHE|E =0z HASX}

r|o

& Optimizer2| &Y
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CHAPTER 2 MERZ[2t d5 = O35t

2. ME 3|

M
ot
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| WHEREHE S| 22| & Qo2 HASIX}

& Optimizer2| ME27?

Parse

Fetch

256
246144
246144
100002
100002
200001
246144
246144

3846
4
3846

count cpu elapsed disk query current
1 0.00 0.00 0 0 0
1 0.00 0.00 0 0 0
19 5.75 90.32 22044 478496 0
21 5.75 90.32 22044 478496 0

FILTER (cr=478496 pr=22044 pw=0 time=90748742 us)
NESTED LOOPS SEMI (cr=478496 pr=22044 pw=0 time=90748735 us)
NESTED LOOPS SEMI (cr=466943 pr=22031 pw=0 time=997164558 us)
NESTED LOOPS (cr=459246 pr=22031 pw=0 time=993718531 us)
SORT UNIQUE (cr=974 pr=728 pw=0 time=510612 us)
TABLE ACCESS BY INDEX ROWID SUBQUERY T3 (cr=974 pr=728 ..)
INDEX RANGE SCAN SUBQUERY T3 IDX 01 (cr=504 pr=376 ..)
TABLE ACCESS BY INDEX ROWID SUBQUERY T1 (cr=458272 pr=21303
INDEX RANGE SCAN SUBQUERY T1 IDX 01 (cr=212128 pr=13827 ..)
INDEX RANGE SCAN SUBQUERY T1 IDX 01 (cr=7697 pr=0 ..)
TABLE ACCESS BY INDEX ROWID SUBQUERY T2 (cr=11553 pr=13 ..)
INDEX RANGE SCAN SUBQUERY T2 IDX 01 (cr=7707 pr=13 ..)
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CHAPTER 2 MEZZ|Q} d5 &AX| 0|53}

2. MBS &8¢ sqL 8571

| WHEREHE S| A2 32| & Qo2 HASIX}

4 SUBQUERY_T2E

tE MAN +AHSHE S SQLS B SHAL

SELECT /*+ LEADING(T2 T1l) USE NL(T2 T1) */

el o %=
FROM SUBQUERY T1 t1,

7 ( SELECT DISTINCT t2.cl, t2.c2
| FROM SUBQUERY T2 t2
1 WHERE t2.c2 like :bl
L& AND t2.c3 >= :b2 AND t2.c3 <= :b3 ) t2

WHERE t2.cl = tl.c4
AND t2.c2 = tl.c5
AND EXISTS ( SELECT

FROM

WHERE

AND

AND EXISTS ( SELECT
FROM

WHERE

AND

AND

Iﬂﬂﬂawu l
7/ :<0|c>g;tﬂ7ﬂ I
)

2
4 ' (DISTINCT =8l
|
J

'x'

SUBQUERY T3 t3

t3.c2 LIKE :b4

t3.c3 >= :b5 AND t3.c3 <= :b6 AND t3.cl = tl.cd )
'x'

SUBQUERY T1 tl1

tll.c5 LIKE :Db7

tll.c4 >= :b8 AND tll.cd4 <= :Db9

tll.cd4 = tl.cd4 )

SUBQUERY= Inline View= H}910{ SQL

Leading HintS AtE0ol0| 2dA|=lS
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CHAPTER 2 MERZ[2t d5 = O35t

2. ME 3|
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call count cpu elapsed disk query current rows
Parse 1 0.00 0.03 0 0 0 0
Execute 1 0.01 0.02 0 0 0 0
Fetch 19 0.00 0.02 29 827 0 256
total 21 0.01 0.08 29 827 0 256
Rows Row Source OPERATION

256 NESTED LOOPS SEMI (cr=827 pr=29 pw=0 time=46064 us)
256 NESTED LOOPS SEMI (cr=81l1 pr=29 pw=0 time=37370 us)

256 NESTED LOOPS (cr=799 pr=29 pw=0 time=35047 us)

4 VIEW (cr=512 pr=29 pw=0 time=25797 us)

4 HASH UNIQUE (cr=512 pr=29 pw=0 time=25787 us)

4 FILTER (cr=512 pr=29 pw=0 time=60 us)

4 TABLE ACCESS BY INDEX ROWID SUBQUERY_TZ (cr=512 pr=29 ..)
7692 INDEX RANGE SCAN SUBQUERY_TZ_IDX_OI (cr=42 pr=29 ..)
256 TABLE ACCESS BY INDEX ROWID SUBQUERY T1 (cr=287 pr=0 ..)
256 INDEX RANGE SCAN SUBQUERY_Tl_IDX_Ol (cr=31 pr=0 ..)

4 INDEX RANGE SCAN SUBQUERY_Tl_IDX_Ol (cr=12 pr=0 ..)

4 TABLE ACCESS BY INDEX ROWID SUBQUERY_T3 (cr=16 pr=0 ..)

4 INDEX RANGE SCAN SUBQUERY_T3_IDX_01 (cr=12 pr=0 ..)
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| Summary

SUBQUERY £H?

SUBQUERY S%

SUBQUERY H|0{5}7]
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» AZbat M E3|E

- 2Zet MEF2[ef =Q19| O3 8 &85t
* et MERE0M EEE = A= ds=H
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CHAPTER 3 ~Zt2t MEF2|9| ofsfet 2272l sQL &4t

1. 2Z ot MEHZ| L] £48 Olsist7|

& Select Column List %

0] A
> Z|0f 24 A0 fred o=z A E L

AZHg}
TR

> FEE = HOHE g 142 R=5t0t

> HIO|H7t =& E|X| @0t ECt.

SELECT cl, c2, c3,
(SELECT t2.C1
FROM SCALAR_TZ T2
WHERE t2.c2 = tl.c2
AND ROWNUM <= 1 ) AS t2_c1
FROM SCALAR_Tl T1
WHERE c2 = 'A'
AND ROWNUM <= 1

2get ME/E F=F Z2at= 1S Z0SHH QF ECt
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1. AZal ME 2|0 EM 0|38}
=

| It 23t 40T WEHO

S EC}

& AZEl MEIE|= Deterministic £ 7HX| 1 QUC}

. Multi BufferZh?
Deterministic /30| Zt? ulti Bu

_query_execution_cache_max_size

] J
\ Input 422
XEHA N D
sQL FEU7t AIRE|= Zte N 12| =
100 — 25 59
J 4 g
46
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CHAPTER 3 2Z2t MEF2|2] O[5t &

1. AZtat ezl

| £2&5|= fo|E = Al
¢

Zeok MEHE|

2t 2d OlgdE FEE

iasa
=2 0

SCALAR T22| C2
UniquedtX| %3

Lo O

ol27} B dst= <2
SELECT c1,
c2,
e3,
(SELECT t2.C1
FROM SCALAR_T2 T2
WHERE t2.c2 = tl.c2
) AS t2 cl
FROM SCALAR_Tl T1
WHERE c2 = 'A'
AND ROWNUM <= 1;

ERROR at line 4:
ORA-01427: single-row subquery returns more
than one row

off 2 '&et

SELECT cl1,
c2,
€3,
(SELECT t2.C1
FROM SCALAR_TZ T2
WHERE t2.c2 = tl.c2
AND ROWNUM <= 1
) AS t2 cl
FROM SCALAR_Tl T1
WHERE c2 = 'A'
AND ROWNUM <= 1 ;

100025 26

4 eYAZM



CHAPTER 3 2Z2t MEF2[2] o|sliet &

1.

Azat 2|9 B4

=80l sqQL

LA 317
O| ol 5}~

| tlojE{7} &g oot HCh

& 7t MERZ[Q

ZAt7F NULL BIOIHE

SELECT cl1,
€2,
c3,
NVL ( (SELECT NULL
FROM SCALAR_TZ T2
WHERE t2.c2 = tl.c2
AND ROWNUM <= 1
), '"ISNULL') AS t2_cl
FROM SCALAR_Tl T1
WHERE c2 = 'A'
AND ROWNUM <= 1 ;

Cl C2 C3 T2 C1

26 A 100025 ISNULL

48

T2 sQL A0 = O[X|X| =Lt

Azat MEZ|=
sQLe| F=ZH0=

= FX =

(Outer Join)
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2. 2Zet et =219 ofs X &5}

sEH 79

‘g

| Azat NEHE/olM BT £
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CHAPTER 3 AZEt A2 2|9 O|82t 28X 0l sqQL RtAIs}HY|

2. 22t M B2t Z=0l9|

| Azt ME 2= %15 Za}

2oz @F N 2 = 100 7HHL2= sQLs

& SCALAR T1 H|O|&

A SO X} ot O|f =&t O|O|E{= SCALAR T1°| C1, C2, C32} SCARAR T29| C3 AH Zfo|Ct

EHd sql [1]

MA| 4ol CHMSZ, C1, C2 Z

EHd sal [2]

SELECT ROWNUM rnum,

SELECT ROWNUM rnum,

X.* Ko™,
FROM ( (SELECT t2.c3
SELECT cl1, FROM SCALAR_T2 T2
c2, WHERE t2.cl = x.cl) AS t2 c3
c3, FROM (
(SELECT t2.c3 SELECT cl1,
FROM SCALAR_T2 T2 c2,
WHERE t2.cl = tl.cl) AS t2 c3 c3

FROM SCALAR_TI T1 FROM SCALAR_Tl T1
ORDER BY cl, c2 ORDER BY cl, c2
) x ) x

WHERE ROWNUM <= 10 ; WHERE ROWNUM <= 10 ;

SQL[1]2} SQL[2]= A/ dHEH2
St OIO|EE FESI=

o0 eYAZM



CHAPTER 3 AZet MEFZ|2] Ot

2240

—_

o
b— = =
2 AZHaL AMEH3ZIQF X0l oll ol =237
o mmmm A — —_— L — < =2 0O
AZF I. -II:I%_I |h *l_’F_ 7=I'||.I:I = A'c'sll"'l. I.
I—EEA— o= Z|F 81 |_|'|:|'I'c>ox
E | |J\ 2 |.
& SQL[1], SQL[2] E3o|A ZAq
call count cpu elapsed disk query current rows
SELECT ROWNUM rnum, W)\ 7770707 4T, T T T e e e
. Parse 1 0.00 0.00 0 0 0 0
FROM ( Execute 1 0.00 0.00 0 0 0 0
SELECT c1 Fetch 2 2.02 2.05 0 1502292 0 10
4
c2, 1\ T/ T TTTTTTTTTE T T T T
03' total 4 2.02 2.05 0 1502292 0 10
4
(SELECT t2.c3 ,
FROM SCALAR T2 T2 Rows Row Source Operation
WHERE t2.cl = tl.cl) AS t2 3 || ~27 7777 T T TTT T TTTTTTToTTTTommoomommmoomooooom oo
FROM SCALAR T1 T1 - 500000 TABLE ACCESS BY INDEX ROWID SCALAR_TZ (cr=1501114 pr=0 ..)
ORDER BY cl, o2 500000 INDEX RANGE SCAN SCALAR T2 IDX 01 (cr=1001114 pr=0 pw=0 time=1084517 us)
) s ! 10 COUNT STOPKEY (cr=1502292 pr=0 pw=0 time=2051304 us)
WHERE ROWNUM <= 10 : 10 VIEW (cr=1502292 pr=0 pw=0 time=2051288 us)
! 10 SORT ORDER BY STOPKEY (cr=1502292 pr=0 pw=0 time=2051285 us)
500000 TABLE ACCESS FULL SCALAR T1 (cr=1178 pr=0 pw=0 time=52 us)
call count cpu elapsed disk query current rows
SIHERCL AOUCLS Satluly Parse 1 0.00 0.00 0 0 0 0
-7y Execute 1 0.00 0.00 0 0 0 0
(SEiig; 1s:<2:11\03 v Fetch 2 0.14 0.13 0 1210 0 10
N LERATA A= @ B RG] L) (2 B8 total 4 0.14 0.13 0 1210 0 10
SELIICT C;’ Rows Row Source Operation
Cc T e e e  — — — — — — — — — — — — — — —— —— — — ——— — —— —— —— o — — ———
c3 10 TABLE ACCESS BY INDEX ROWID SCALAR_TZ (cr=32 pr=0 pw=0 time=120 us)
ROLT SO 10  INDEX RANGE SCAN SCALAR T2 IDX 01 (cr=22 pr=0 pw=0 time=72 us)
ORDE@R BY @l, €2 10 COUNT STOPKEY (cr=1178 pr=0 pw=0 time=132413 us)
) % B 10 VIEW (cr=1178 pr=0 pw=0 time=132397 us)
CIEIIR, ROWNON <= 10 ¢ 10 SORT ORDER BY STOPKEY (cr=1178 pr=0 pw=0 time=132385 us)
500000 TABLE ACCESS FULL SCALAR T1 (cr=1178 pr=0 pw=0 time=47 us)
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CHAPTER 3 AZiet MEFZ|Q| Olget 22X QI SQL &Hd5t7|
2. 2Zet ME 2|l =Q19| o|sl Y E&5}7]
| 2%t ME et =0lo] A2 HE sQL 52X

SQL[1]
¢ SQL[2]

SCALAR T1 HOo|=

EHd sql [1]

ot FROMZEOf|
SCALAR_T1, SCALAR T2, SCALAR T3 & 25 =

SELECT tl.cl,
tl.c2,
tl.c3,
(SELECT

FROM
WHERE
(SELECT

t2.C3
SCALAR T2 T2
t2.cl = tl.cl)
t3.C3
FROM SCALAR T3 T3
WHERE t3.cl = tl.cl)
FROM SCALAR T1 T1
ORDER BY tl.cl,

AS t2 c3,

AS t3 c3

tl.c2 ;

-i|_‘|| [:||(I|—.|_=.' - =

QU] A7l =

<
W

52

HHXIE 2zt MEREZ &Y
oloz xHA

EHd sal [2]

SELECT ROWNUM rnum,
X.*
FROM (
SELECT /*+ USE _NL(T1 T2 T3)
tl.el,
tl.c2,
tl.c3,
t2.c3 AS t2 c3,
£3.c3 AS t3 c3
FROM SCALAR T1 TI,
SCALAR T2 T2,
SCALAR T3 T3
WHERE tl.cl = t2.cl(+)
AND tl.cl = t3.cl(+)
ORDER BY tl.cl, tl.c2 ) X
WHERE ROWNUM <= 10 ;

*/
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271X &
@ of= ZHdH o]
o |22

- crem



| SQL %f/d5t7|

e
=

CHAPTER 3 2Z2t MEFHZ[C] Ol8liet 2 &

2. 2Z et ME 2|t =elo| ofs] & &9l

| 2%t MEa|e}

ol
=

ol

ml
ol &

ke

Jo0

crem

54



CHAPTER 3 2Ztat A =22|o] o|slet T8N QI sQL AH4d5}7|
2. 27t M B2t =¢l9| 0

> crem



| azrat MEE 9t

& SQL[1] 08 ™ TraceZt

=Hd sal [1]

Z=Q1o| HAZ

SELECT tl.cl,
tl.c2,
tl.c3,
(SELECT

FROM
WHERE
(SELECT
FROM
WHERE

€2.C3

SCALAR T2 T2

t2.cl = tl.cl) AS t2 c3,
€3.C3

SCALAR T3 T3

t3.cl = tl.cl) AS t3 c3

FROM SCALAR T1 T1
ORDER BY tl.cl, tl.c2 ;

Parse 1

Fetch

500000
500000
500000
500000
500000
500000

TABLE ACCESS FULL SCALAR T1

disk query
0 0
0 0

TABLE ACCESS BY INDEX ROWID SCALAR7T2
INDEX RANGE SCAN SCALAR T2 IDX 01
TABLE ACCESS BY INDEX ROWID SCALARﬁTB
INDEX RANGE SCAN SCALARﬁTBileiol
SORT ORDER BY (cr=3003406 pr=0 pw=0 time=3775664 us)

(cr=1001114 pr=0

(cr=1001114 pr=0

current rows
0 0
0 0
0 500000
0 500000

(cr=1501114 pr=0 pw=0 time=1597402 us)

..)

(cr=1501114 pr=0 pw=0 time=1640391 us)

)

(cr=1178 pr=0 pw=0 time=37 us)

CHEZ2| HIOE| S ==

-— O H
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CHAPTER 3 AZI2} MEZ 2|0l 0|8}t Z&X 0l sqQL XtAis}7|

2. 2F ¢t MEFC|et =019

| 2Zet MEYE|2t =010 BAZ B sqL MS&H|
& SQL2] M ™ TraceZ21t

£ saL [2]

call count cpu elapsed disk query current rows
SELECT ROWNUM rnum, V) _______ o T
2o Parse 1 0.00 0.00 0 0 0 0
RO Execute 1 0.00 0.00 0 0 0 0
SELECT /*+ USE_NL(T1 T2 T3) */ Fetch 2 4.41 4.44 0 3003406 0 10
tl.cl, 0 N D o o e e e CCl e CCClldmmll
tl.c2, total 4 4.41 4.45 0 3003406 0 10
tl.c3,
t2.c3 AS t2 c3, Rows Row Source Operation
t3.¢3 AS t3 c3 0V | -
FROM SCALAR T1 TI1, 10 COUNT STOPKEY (cr=3003406 pr=0 pw=0 time=4448209 us)
SCALAR_T2 T2, 10  VIEW (cr=3003406 pr=0 pw=0 time=4448205 us)
SCALAR_T3 T3 10 SORT ORDER BY STOPKEY (cr=3003406 pr=0 pw=0 time=4448202 us)
WHERE tl.cl = t2.cl(+) 500000 NESTED LOOPS OUTER (cr=3003406 pr=0 pw=0 time=4500101 us)
AND tl.cl = t3.cl(+) 500000 NESTED LOOPS OUTER (cr=1502292 pr=0 pw=0 time=2000090 us)
ORDER BY tl.cl, tl.c2 ) X 500000 TABLE ACCESS FULL SCALAR T1 (cr=1178 pr=0 pw=0 time=46 us)
WHERE ROWNUM <= 10 ; 500000 TABLE ACCESS BY INDEX ROWID SCALAR T2 (cr=1501114 pr=0 ..)
500000 INDEX RANGE SCAN SCALAR T2 IDX 01 (cr=1001114 pr=0 ..)
500000 TABLE ACCESS BY INDEX ROWID SCALAR T3 (cr=1501114 pr=0 pw=0 time=1929888)
500000 INDEX RANGE SCAN SCALAR T3 IDX 01 (cr=1001114 pr=0 ..)
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CHAPTER 4 With® O|3l9} 8% QI sqL X3}

2. WithE SE'3 4 0]dlis}7]

| Materialize S%}44|
WITH T_T1 AS (
SELECT =*
FROM T1
WHERE c2 IN ('A','B','C")
), T_T2 AS (
SELECT =* L
FROM T2
WHERE c¢2 IN ('A','B','C")
AND ¢3 <= 10
)
SELECT t1.=*,
t2.x
FROM T_T1 T1,
T_T2 T2
WHERE t1.c1 = T2.c1
AND t1.c2 = 'A' ; ‘
| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time
| 0 | SELECT STATEMENT | | 1092 | 17472 | 335 (2)] 00:00:05 |
|* 1 ] HASH JOIN | | 1092 | 17472 | 335 (2)| 00:00:05 |
|* 2 |  TABLE ACCESS FULL| T2 | 1092 | 10920 | 277 (1)| 00:00:04 |
|* 3 | TABLE ACCESS FULL| T1 | 3870 | 23220 | 57 (4)] 00:00:01 |
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° e [
2. WithE S2HdkAl 0]sf 5} 7|

-

| Materialize &%}l

WITH T_T1 AS (
SELECT /*+ MATERIALIZE =/ Global
* WithZ Result

FROM T1 Temporary

WHERE c2 IN ('A','B','C') Table Set
), T_T2 AS (

SELECT /*+ MATERIALIZE */
*

FROM T2

WHERE c2 IN ('A','B','C")

AND ¢3 <= 10
)
SELECT T1.*,

T2 %
FROM T_T1 T1,
T_T2 T2
WHERE t1.c1 = t2.c1
AND t1.c2 = 'A' ;

| 1d | Operation | Name | Rows | Bytes | Time |
| 0 | SELECT STATEMENT | | 122 | 5490 | 00:00:05 |
| 1| TEMP TABLE TRANSFORMATION | | I | |
| 2| LOAD AS SELECT | | I | |
|+ 3|  TABLE ACCESS FULL | T1 | 11172 | 67032 | 00:00:01 |
| 4| LOAD AS SELECT | | I | |
|+ 5|  TABLE ACCESS FULL | T2 | 1092 | 10920 | 00:00:04 |
[* 6 | HASH JOIN | | 122 | 5490 | 00:00:01 |
| 71  VIEW | | 1092 | 31668 | 00:00:01 |
| 8] TABLE ACCESS FULL | SYS_TEMP_OFD906683| 1092 | 10920 | 00:00:00 |
[* 91  VIEW | | 11172 | 174K] 00:00:01 |
| 10 | TABLE ACCESS FULL | SYS_TEMP_OFD906682| 11172 | 67032 | 00:00:00 |

o4 aAZM
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2. WithE S2HdkAl 0]sf 5} 7|

| Inline SXutAl

WITH T_T1 AS (
SELECT *
FROM T1
WHERE c2 IN ('A','B','C")
), T_T2 AS (
SELECT *
FROM T2
WHERE c2 IN ('A','B','C")
AND ¢3 <= 10
)
SELECT T1.x,
T2 *
FROM T_T1 T1,
T.T2 T2
WHERE t1.c1 = t2.ct
AND t1.c2 = 'A’
UNION ALL
SELECT T1.*,
T2 *
FROM T_T1 T1,
T.T2 T2
WHERE t1.c1 = t2.c1
AND t1.c2 = 'B' ;
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2. WithdE s &tdl

Al
al

oj3list7|

| Inline SZEHubAl

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
| O | SELECT STATEMENT | | 244 | 10980 | 13 (54)| 00:00:01 |
| 1| TEMP TABLE TRANSFORMATION | | | | | |
| 2| LOAD AS SELECT | | | | | |
[« 3 | TABLE ACCESS FULL | T1 | 11172 | 67032 | 58 (6)] 00:00:01 |
| 4| LOAD AS SELECT | | | | | |
|« 5 | TABLE ACCESS FULL | T2 [ 1092 | 10920 | 277 (1)| 00:00:04 |
| 6| UNION-ALL | | | | | |
|« 7 | HASH JOIN | | 122 | 5490 | 7 (15)] 00:00:01 |
| 8| VIEW | | 1092 | 31668 | 2 (0)| 00:00:01 |
| 9| TABLE ACCESS FULL | SYS_TEMP_OFD9D| 1092 | 10920 | 2 (0)| 00:00:00 |
[* 10 | VIEW | | 11172 | 174K]| 4 (0)] 00:00:01 |
| 11 ] TABLE ACCESS FULL | SYS_TEMP_OFD9D| 11172 | 67032 | 4 (0)] 00:00:00 |
|* 12 | HASH JOIN | | 122 | 5490 | 7 (15)] 00:00:01 |
| 13 | VIEW | | 1092 | 31668 | 2 (0)| 00:00:01 |
| 14 | TABLE ACCESS FULL | SYS_TEMP_OFD9D| 1092 | 10920 | 2 (0)| 00:00:00 |
|* 15 | VIEW | | 11172 | 174K | 4 (0)] 00:00:01 |
| 16 | TABLE ACCESS FULL | SYS_TEMP_OFD9D| 11172 | 67032 | 4 (0)] 00:00:00 |
66
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2. WithE S2HdkAl 0]sf 5} 7|

| Inline SXHHAl

-1 O MM
Inline View
WITH T_T1 AS (
SELECT /*+ INLINE »/
FROM T1
WHERE c2 IN ('A','B','C")
), T_T2 AS (
SELECT /*+ INLINE */
FROM T2
WHERE c2 IN ('A','B','C")
AND ¢3 <= 10
)
SELECT T1.*,
T2 *
FROM T_T1 T1,
T.T2 T2
WHERE t1.c1 = t2.c1
AND t1.c2 = 'A’ | 1d | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
UNION ALL
SELECT T1.*, | O | SELECT STATEMENT | | 2184 | 34944 | 669 (51)| 00:00:09 |
2. * | 1] UNION-ALL | | | | | |
FROM T_T1 T1, [* 2 | HASH JOIN | | 1092 | 17472 | 335 (2)] 00:00:05 |
T_12 T2 |« 3|  TABLE ACCESS FULL| T2 | 1092 | 10920 | 277 (1)] 00:00:04 |
WHERE t1.c1 = t2.cl |+ 4|  TABLE ACCESS FULL| T1 | 3870 | 23220 | 57 (4)| 00:00:01 |
AND t1.c2 = 'B" : |+ 5 | HASH JOIN | | 1092 | 17472 | 335 (2)] 00:00:05 |
|* 6|  TABLE ACCESS FULL| T2 | 1092 | 10920 | 277 (1)] 00:00:04 |
[x 7 | TABLE ACCESS FULL| T1 | 3687 | 22122 | 57  (4)] 00:00:01 |
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3.5QL ds IS flet withE Z&9l7|

| View Predicating 4S2H| HAH3s}7|
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3.5QL 45 S flgt with2 289}

| View Predicating 45 &H| HAH317|

& View Predicating d&&A SQL

SELECT t1.ct,
t1.c2,
t2.ct,
t2.c2,
IERCE

FROM WITH_T1 T1,
WITH_T2 T2,
(

SELECT /*+ NO_MERGE =/
c1, ¢2, sum(c3) ¢3
FROM WITH_T3
GROUP BY c1, c2

) T3

WHERE t1.c1 = t2.c1(+)
AND t1.c1 = t3.c1(+)
AND t1.c2 = 'A'

AND t1.c3 <= 11000;
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3.5QL ds M= st withE 2-846}7]

| View Predicating 452 M #3}7|

& View Predicating d&&A SQL

SELECT t1.c1, | Id | Operation | Name | Rows | Bytes |
Eé‘ﬁﬁ’ | 0 | SELECT STATEMENT | | 39| 1716 |
ey | 1| HASH JOIN OUTER | | 39| 1716 |

o125 | 2] NESTED LOOPS OUTER | | 39| 702 |
t3.c3 | 3|  TABLE ACCESS BY INDEX ROWID| WITH.T1 | 39| 429 |

FROM WITH_T1 TT, | 4 | INDEX RANGE SCAN | WITH.T1_IDX. 02 | 39 |
WITH_T2 T2, | 51  TABLE ACCESS BY INDEX ROWID| WITH_T2 | 1| 7|

( |* 6 | INDEX RANGE SCAN | WITH_T2_IDX_01 | 1]
SELECT /*+ NO_MERGE */ |71 VIEW | | 500k]  12M|
cl, c2, sum(c3) c3 | 81  HASH GROUP BY | | 500K| 5371K]|
FROM WITH_T3 | 9]  TABLE ACCESS FULL | WITH_T3 | 500K| 5371K|

GROUP BY c1, c2

) T3

WHERE t1.c1 = t2.c1(+)
AND t1.c1 = t3.c1(+)
AND t1.c2 = 'A'
AND t1.c¢3 <= 11000;

Z0l =710| Qlzfol & T130f X E
E|X] 225t A With T3 E|0| 20

Table Full Scan 241
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3.5QL ds 7S ¢t

g5t

WithE 28517

OI'J

| View Predicating 4S2H| HAH3s}7|

@ View Predicating S &A SQL - View Predicating0| O|FO{X|H 22X Q17}?

SELECT t1.ct,

t1.c2,
t2.¢1, SELECT count (*)
tggg’ FROM WITH_T1
FROM WITH_T1 TH, WHERE c2 = 'A’
WITH. T2 T2, AND c3 <= 11000 ;
(
SELECT /*+ NO_MERGE */
cl, c2, sum(c3) ¢3 |« COUNT ()
FROM WITHTS |\ | L
GROUP BY c1, c2 38 ——=> B2k =D
) T3
WAERE t1.cT = t2.c1(1)
AND t1.c1 = t3.c1(+)
AND t1.c2 = 'A'

AND t1.c3 <= 11000;
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CHAPTER 4 With®E O|3li2t 2&X 2l SqQL 2-d5}7|
3.5QL 45 7= ¢t withE

=}
=

go}7]

| View Predicating 4528 X AH3}7|

€ View Predicating %

SELECT t1.ct,
t1.c2,
t2.ct,
t2.c2,
IERCE

FROM WITH_T1 T1,
WITH_T2 T2,
(

SELECT /*+ NO_MERGE =/
c1, ¢2, sum(c3) ¢3
FROM WITH_T3
GROUP BY c1, c2
) T3
WHERE t1.c1
AND t1.c1 = t3.c1(+)
AND t1.c2 = 'A’
AND t1.c3 <= 11000;

t2.c1(+)

de=M sQL - A =R 744

%

SELECT t1.ct,
t1.c2,
t2.cl,
t2.c2,
t3.¢c3
FROM WITH_T1 t1
WITH.T2 t2
,( SELECT /*+ LEADING(T1) USE_NL(T1 T3) */
t3.c1, t3.c2, SUM(13.c3) ¢c3
FROM WITH_3 t3,
(
SELECT cl, c2
FROM WITH_T1
WHERE c2 = 'A' AND c3 <= 11000
) t
WHERE t1.c1 = t3.cl

GROUP BY t3.c1, t3.c2 ) t3
WHERE t1.c1 = t2.c1(+)
AND t1.c1 = t3.c1(+)
AND t1.c2 = 'A' AND t1.¢3 <= 11000 ;
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3.5QL 45 M=

2let with® &5}

| View Predicating 452 M #3}7|

¢ View Predicating §s=X SQL - A & 7 M0t

SELECT t1.ct,

t1.c2,
t2.ct, | Id | Operation | Name | Rows | Bytes |
t2.c2,
t3.c3 | 0 | SELECT STATEMENT | | 39| 1716 |
FROM WITH_T1 t1 | 1| NESTED LOOPS OUTER | | 39| 1716 |
WITH.T2 t2 |+ 2| HASH JOIN OUTER | | 39| 1443 |
,( SELECT /*+ LEADING(T1) USE_NL(T1 T3) */ | 3]  TABLE ACCESS BY INDEX ROWID | WITH_T1 | 39| 429 |
t3.c1, t3.c2, SUM(t3. |« 4 | INDEs RAN | WITH_T1_IDX_02 | 39 |
FROM WITH_3 t3, | 5 | VIE | | 38 | 988 |
( ROUP B | | 38| 836 |
SELECT ¢, ¢2 ACC INDEX ROWID : WITH_T3 : 1 : 11
ED 38 836
wﬁggg g;TE—TA. Ao LE S BY INDEX ROWID| WITH_T1 | 39| 429 |
) Bl e Filsiy I A
* DEX RANGE TH_T3_IDX_
GQEEEEB$1£g1c] t?écéz | & | 12 | TABLE ACCESS BY INDEX ROWID | WITH.T2 o1 7
AN |* 13 | INDEX RANGE SCAN | WITH_T2_1DX_01 | 1|

WHERE t1.c1 = t2.c1(+)

AND t1.c1
AND t1.c2

t3.c1(+)
'A' AND t1.¢3 <= 11000 ;
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3.5QL ds 7S ¢t withZE Z85}7|

| View Predicating 4528 X AH3}7|

¢ View Predicating ds=X SQL - & H® 7§ Mt

WITH t1 AS (
SELECT /*+ materialize */
SELECT t1.cf, o
t1.c2, FROM  with_t1
t2.cl, WHERE c2 = 'A'
t2.c2, AND  ¢3 <= 11000
t3.c3 )
FROM WITH_T1 T1, SELECLF;éC? ’
WITH_T2 T2, t2.cl
( t2.c2
SELECT /*+ NO_MERGE */ o t?-03
cl, ¢2, sum(c3) c3 Vtvm’w 22 1
FROM WITH_T3 ( ’
GROUP BY c1, c2 SELECT /*+ leading(t1) use_nl(t1 t3) */
) T3 t3.c1 ,
WHERE t1.c1 = t2.c1(+) t3.c2 ,
SUM( t3.¢3 ) ¢3
AND t1.c1 = t3.¢c1(4) FROM  with_t3 t3 .
AND t1.c2 = 'A’ t1
AND t1.c3 <= 11000; WHERE t1.c1 = t3.c1

AND t1.c2 = t3.c2
GROUP BY t3.ct ,
t3.c2
) t3
WHERE t1.c1 = t2.c1( + )
AND t1.c1 = t3.c1( + );
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| View Predicating 452 M #3}7|

¢ View Predicating ds=X SQL - & H® 7§ Mt

| 1d | Operation | Name

L — 0 |-SELECT STATEMENT

| 1| TEMP TABLE TRANSFORMATION | |
| 2| LOAD AS SELECT | I
| 3|  TABLE ACCESS BY INDEX ROWID | WITH_TT |
|* 4 | INDEX RANGE SCAN | WITH_T1_I1DX_02 I
[ © 5 1 ~NESTED LOOPS OUTER

|* 6|  HASH JOIN OUTER

| 7| VIEW

| 8| TABLE ACCESS FULL | SYS_TEMP_OFD9D6602_ 16008853
| 9| VIEW

| 10 | HASH GROUP BY

|* 11 | TABLE ACCESS BY

| 12 | NESTED LOOPS I

| 13 | VIEW |

| 14 | TABLE ACCESS FULL | ' SYS_TEMP_OFD9D6602_16CD8855 |
|* 15 | INDEX RANGE SCAN | WITH_T3_[DX_01 |
|» 16 |  TABLE ACCESS BY INDEX ROWID | WITH_T2

|* 17 | INDEX RANGE SCAN | WITH_T2_1DX_01
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3.5QL 85 M= ¥

| A5 #2|2| cllo]E] A3} 8}

¢ 75 Hel s saL

SELECT apt_id ,
COUNT( subsno ) apt_cnt_subsno_1 ,
SUBSTR( MAX( sys_connect_by_path( subsno , ',' ) ) ,
subsno_Ist
FROM
SELECT a.* ,
ROW_NUMBER( ) over( PARTITION BY tmp_key
ORDER BY subsno ) rnum
FROM
SELECT ---
FROM  tb_logdata a
GROUP BY a.apt_id ,
a.subsno
HAVING COUNT( a.subsno ) >= 2
) a
)b
START WITH rnum = 1
CONNECT BY PRIOR rnum = rnum — 1
AND PRIOR tmp_key = tmp_key
GROUP BY apt_id ;
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3.5QL ‘85 M= I6 WithE 28517

| A5 #2|2| cllo]E] A3} 8}

& AZ H2| 8524 SQL - Optimizere| A2 QIS HZ & Ed

SELECT apt_id ,
COUNT( subsno ) apt_cnt_subsno_1

SUBSTR( MAX( sys_connect_by_path( subsno , ',' ) ), 2 )
subsno_Ist
FROM  (
SELECT a.* ,
ROW_NUMBER( ) over ( PARTITION BY tmp_key AS+XE 4|o|E
ORDER  BY subsno ) rnum 2M
FROM
SELECT ---

FROM  tb_logdata a
WHERE --- 2= ---

GROUP BY a.apt_id , Optimizer ‘
a.subsno a
HAVING COUNT( a.subsno ) >= 2 Mlss
) a
) b
START WITH rnum = 1
CONNECT BY PRIOR rnum = rnum — 1 Group By _¢_3<|>|

AND PRIOR tmp_key = tmp_key
GROUP BY apt_id ;
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3.5QL 85 s *

| A5 #2|2| cllo]E] A3} 8}

¢ A5 #Hel ds=H saL - 7 = sQL

WITH temp_t1 AS (
SELECT /*+ materialize */

&lo 5

WithZ 2 0| 83101 i
VEERTEEE

row_number () over(partition by tmp_key ordér by

subsno) rnum
FROM (
SELECT /*+ full(a) */

FROM tb_logdata a
WHERE ... A&k |
GROUP BY a.apt_ |d a.subsno
HAVING count(a.subsno) >= 2
) a
)
SELECT apt_id ,
count (subsno) apt_cnt_subsno_1 ,
substr (max(sys_connect_by_path(subsno,
FROM temp_t1 ——> WITHE WA &St HA
START WITH rnum = 1
CONNECT BY PRIOR rnum = rnum — 1
AND PRIOR tmp_key = tmp_key
GROUP BY apt_id ;

),

GroupingE H| 0
EHE 0|2 =&

R —

A4

2) subsno_lst
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"EHCQl sqL 2Hd5t|

4. WithE AI2A

WithE9| 2|%|

SA|H0| &2 SQLE Materialize #A O 2 3SICIH?

Control file sequential reads Wait Event Ci 7|2 &4 2 2 Qlot 5K}

WithZ= 9| Result Set A7t 2 A Materialize HAIC 2 3HSHCHH?

Global Temporary Table0f B2 HO|HE XM&3t1 §10{0F St= F£5t7t HZICE.

sQLel 7rE 0| AKXIAIZ| R}

sQLe| H|o[H F&-g0| #&d o7 ALt

>I

With® SHYAS AW SIES AR

With2 2 SQLT7Z & HESIHEtE °lEE HE5HA| oM SA A= Hat7t §
2 4 917 mj2o|ct
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| Summary

With&Ae| 7| &

WithE AL A| F=O|ALsh
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1.5QL Y 7|2 X|Al

QoA B2 2, 2|0lA| Ol2f 2, JOINS PAIRZ, Z OperationO]| Lttz}

SELECT cl1, c2, c3
FROM SUBQUERY_T2 t2
WHERE cl >= :bl AND cl <= :b2
AND EXISTS ( SELECT /*+ UNNEST HASH SJ */

X
FROM SUBQUERY T1 tl
WHERE tl.c6 = t2.c3
AND tl.c6 >= :bl )

(,ﬁows Row Source OPERATION
11 FILTER (cr=37422 pr=0 pw=0 time=1910470 us) @)
11 HASH JOIN SEMI (cr=37422 pr=0 pw=0 time=1910466 us) @
221 TABLE ACCESS BY INDEX ROWID SUBQUERY T2 (cr=5 pr=0 pw=0 time=42 us) ©)
221 INDEX RANGE SCAN PK SUQUERY 2 (cr=3 pr=0 pw=0 time=31 us) @
\\?400640 TABLE ACCESS FULL SUBQUERY Tl (cr=37417 pr=0 pw=0 time=6261 us) C>4/

M
e

28 &N

@00 00
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. SQL FE2f AlE27?

E L| |E IAI
1.85QL w2 “ZI= A&
S Ol H}HH
| PLANZS 9i &= 4
SELECT ROWNUM rnum,
X.*
FROM ( Rows Row Source Operation
SELECT /*+ USE NL (T1 T2 T3) */
ti.ed, V" /- ~TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT
t1.c2, 10 COUNT STOPKEY (cr=3003406 pr=0 pw=0 time=4448209 us) @
tl.c3, 10 VIEW (cr=3003406) @
Eicg Z;: E?Cg' 10 SORT ORDER BY STOPKEY (cr=3003406) ®
.C © _
TR SeArAR T W 500000 NESTED LOOPS OUTER (cr=3003406) @
SCALAR T2 T2, 500000 NESTED LOOPS OUTER (cr=1502292) ®
SCALAR T3 T3 500000 TABLE ACCESS FULL SCALAR T1 (cr=1178) ®
WHERE tl.cl = t2.cl(+) 500000 TABLE ACCESS BY INDEX ROWID SCALAR T2 (cr=1501114) @
omemr by o1 th3§1£)) . 500000 INDEX RANGE SCAN SCALAR T2 IDX 01 (cr=1001114)
WHERE! ROWNUM <= 10 & 500000 TABLE ACCESS BY INDEX ROWID SCALAR T3 (cr=1501114) ©)
500000 INDEX RANGE SCAN SCALAR T3 IDX 01 (cr=1001114)
P
ASH A —
e | L (@000 000000
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. SQL FE2f AlE27?

1. SQL

g4 7|2 x4

=
I Trace =1 2
SELECT cl, c2, c3
FROM SUBQUERY T2 t2
WHERE cl >= :bl AND cl <= :Db2
AND EXISTS ( SELECT /*+ UNNEST HASH SJ *x/
VX’
FROM SUBQUERY T1 tl
WHERE tl.c6 = t2.c3
AND tl.c6 >= :bl )
call count cpu elapsed disk query current rOws
Parse 1 0.00 0.01 0 0 0 0
Execute 1 0.00 0.00 0 0 0 0
Fetch 2 1.90 1.91 0 37422 0 11
total 4 1.90 1.92 0 37422 0 11
Rows Row Source OPERATION
11 FILTER (cr=37422 pr=0 pw=0 time=1910470 us)
11 HASH JOIN SEMI (cr=37422 pr=0 pw=0 time=1910466 us)
221 TABLE ACCESS BY INDEX ROWID SUBQUERY T2 (cr=5 pr=0 pw=0 time=42 us)
221 INDEX RANGE SCAN PK SUQUERY 2 (cr=3 pr=0 pw=0 time=31 us)
6400640 TABLE ACCESS FULL SUBQUERY T1 (cr=37417 pr=0 pw=0 time=6261 us)
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*USINGE ZEH ZSOM OnZOf| AFRE HH 2

HEE A| Unique Si{OF $HC}
* UPDATE Z &2 ON HOf| At == QiCt

- Merge 7= Cr¥et HE[C| DMLE X[ SHE}
* Lot CASE1/2/3

- Merge 22 ds M0 §*R5Mf
* TH2¢ UPDATEA| SETE MER2| M5
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CHAPTER 5 MERGE #& O|dl|2f 22X 2l SQL 2Hd5}H7|

1. MERGE 29| A4 47|

& Oracled|A UPDATE & INSERT2| MULTIPLE OPERATIONS X|2i5}7| 2|5t
DML #+=0|LC}.

> UPSERT, Only UPDATEE X2|st=0 0| At EICt

ofl = o H
INTO MERGE /*+ LEADING(st) */ INTO merge_t1 tt » Target Table INpSH
> Hint AFE0| 7ts%t
USING USING ( > Source Tableg X|7H.
SELECT /*+ FULL(t2) */ c1, c2, c3
FROM MERGE_T2 t2 > Hint AF20| 7ts3
WHERE c1 >= 99990
AND cT <= 100090 > HO| M Target Tablext Z=Qlgh AEH2 HIEA|
J st Unlque of{of &t
ON ON (tt.c1 = st.cl) > Target Table2| H|O|E| & Source Table0i| A
WHEN MATCHED THEN 2 X|st= 4ol QK| M= .
UPDATE SET tt.c2 = st.c2, tt.c3 = st.c3 ON (tt.c1 = st.c1) JOIN
DELETE WHERE (tt.c2 = ‘A)
WHEN NOT MATCHED THEN > ol | UPDATEQ'. DELETE _J'\_'6C|>-|

INSERT (tt.c1, tt.c2, tt.c3)
values (st.c1, st.c2, st.c3)
WHERE (st.c2 = ‘A);

=
£ 2X| : INSERT =

crem



CHAPTER 5 MERGE T+ O[3lie} &

2. MERGE 7+ & &

o:"ﬂO
=
El_
™ |
>
==
o,r_

sk = ol= 0f|2{2} off Z 4t

| USINGE ZE S0|M onHol| ASE ZE 2

iz

E A Unique dliOF StC}

MERGE_T1 E|O| &1} MERGE_T2 HIO|29| EAHEE

7 esxzM



CHAPTER 5 MERGE #+& O|s{et 2&% 2l sQL 2f/d5}7|

2. MERGE T+= Xt/ A| Eaigh &= Ql= of|2{ 2} off 2kt

| USINGE ZEH S0 onHoj| AF2E 3 Z+2 HHEA| Unique 8O StC}

ONZEO =22 ArEE ZE 40| Unique StXA| GCFH, MERGE 7122 0217t Zotrt.

MERGE INTO MERGE_T1 tt
USING (
SELECT c1, c2, c3
FROM MERGE_T2, (SELECT LEVEL FROM DUAL CONNECT BY LEVEL <= 2)

WHERE ¢1 >= 99990
AND c1 <= 100090 \
) st o
ON ( tt.c1 = st.c1) J Olo|XMo 2

WHEN MATCHED THEN =2 IS MM
UPDATE SET tt.c2 = st.c2, tt.c3 = st.c3
DELETE WHERE (tt.c2 = 'A")

WHEN NOT MATCHED THEN
INSERT (tt.c1, tt.c2, tt.c3) VALUES (st.c1, st.c2, st.c3)
WHERE (st.c2 = 'A") ;

MERGE INTO merge_t1 tt
*

ERROR at line 1: e

ORA-30926: unable to get a stable set of rows in the source tables

uy!
11}
ofA
i
g\
o

2
e
_O'_I-
2

t

= aAZM



CHAPTER 5 MERGE #+& O|s{et 2&% 2l sQL 2f/d5}7|

2. MERGE & Z2H/d A| Edgh = Q= 0f 2{2} off ZHtH

| USINGE Z3 Z0iM onHoll AHSE HY 2t

4t A| Unique i OF StC}

DISTINCTL} GROUP BY M2|& ot 552 X|AHotH, &AMl X2|7t 7hsotLt.

MERGE INTO MERGE_T1 tt
USING (
SELECT DISTINCT c1, 2, c3

WHERE c1 >= 99990
AND c1 <= 100090
) st
ON ( tt.c1 = st.c1)
WHEN MATCHED THEN
UPDATE SET tt.c2 = st.c2, tt.c3 = st.c3
DELETE WHERE (tt.c2 = 'A")
WHEN NOT MATCHED THEN
INSERT (tt.c1, tt.c2, tt.c3) VALUES (st.c1, st.c2, st.c3)
WHERE (st.c2 = 'A") ;

FROM MERG #SELECT LEVEL FROM DUAL CONNECT BY LEVEL <= 2)

DISTINCTE Al25}0]
52 MAHstxt
I-IJLI- _JI\_'aoll

14 rows merged.

crem



CHAPTER 5 MERGE & O[sliet 22X 2l sQL &d517|
2. MERGE T+& Z2H/d A| EMe = Q= 0f2{2f off 2Rt

| UPDATE ZZ 2 ONHO| Al 4= giCt

UPDATE CHA ZHZ ONEO| CHA| AHE & H S ERRORZG /4 GHLY

MERGE INTO MERGE_T1 tt
USING (
SELECT c1, c2, c3
FROM MERGE_T2
WHERE c1 >= 99990
AND c1 <= 100090

) st ONIE'loﬂ A|"g'5|_|

ON (tt.cl = stcl ) | , . tt.c1S UPDATE
WHEN MATCHED THEN — A H
UPDATE SET tt.c1 = st.c1, tt.c2 = st.c2, tt.c3 = st.c3 b T o

DELETE WHERE (tt.c2 = 'A")

WHEN NOT MATCHED THEN
INSERT (tt.c1, tt.c2, tt.c3) VALUES (st.c1, st.c2, st.c3)
WHERE (st.c2 = 'A")

Et.c1 = st.c1 ONZX 0| At E
ERROR at line 9: Ae—y C1Z =S UPDATE

ORA-38104: Col.umns referenced in the ONE cannot be updated: "TT"."C1" W

4 aAZM




CHAPTER 5 MERGE & O|s{{e} &AM 2l sQL &35}

2. MERGE T+& &/d A| 2dg =

| UPDATE ZZ 2 ONHO| AL

ROWIDE &&%}

ﬂl2l

T 8ACt

™, o2 2d Slo] M2lgt - UL

USING (

SELECT
FROM
WHERE
AND
AND

) st
ON ( tt.ROWID =

MERGE INTO MERGE

Tl tt

st.cl, st.c2, st.c3, tt.ROWID as rid

MERGE T2 st, MERGE T1 tt
st.cl >= 99990

st.cl <= 100090

st.cl = tt.cl (+)

st.rid )\_,_————/'//

UPDATE SET

WHEN NOT MATCHED

WHERE (st.

INSERT (tt.

WHEN MATCHED THEN
tt.cl = st.cl, tt.c2 = st.c2,
DELETE WHERE (tt.c2 = 'A")

THEN
cl, tt.c2, tt.c3) VALUES
c2 = 'A'") ;

tt.c3

(st.cl, st.c2, st.c3)

= st.c3

14 rows merged.
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CHAPTER 5 MERGE T+&

Ofsflet 28X 2l sQL 2-gst7|

3. MERGE =2 C}¥st HE{C| DMLE K|

LisiC

)

| MEGER 122 2 X 2| 7}53t EaHHEM

S 3 CASE 1

e ™1 L

CASE 1. UPDATE & DELETE & INSERT == UPDATE & INSERT

MERGE INTO MERGE T1 tt
USING ( SELECT st.cl, st.c2, st.c3
FROM MERGE T2 st
WHERE st.cl >= 99990

on ( tt.cl = st.cl )
WHEN MATCHED THEN
UPDATE SET tt.c2 = st.c2, tt
DELETE WHERE (tt.c2 = 'A'")
WHEN NOT MATCHED THEN
INSERT (tt.cl, tt.c2, tt.c3)

AND st.cl <= 100090 ) ST

.c3 = st.c3

VALUES (st.cl, st.c2, st.c3)

WHERE (st.c2 = 'A'") ;
UPDATE
MATCHED |ty UPDATE
NOT MATCHED ..., INSERT

crem



CHAPTER 5 MERGE T2 0|82t =85l sQL 23} 7|

3. MERGE 7' &2 LYot dEfo] DMLE X| &l oL}

| MEGER 222 X 2| 7}s3t EaAMM 3 CASE 2

CASE 2. Only INSERT

MERGE INTO MERGE_Tl tt
USING ( SELECT st.cl, st.c2, st.c3
FROM MERGE_TZ st
WHERE st.cl >= 99990 AND st.cl <= 100090 ) st
ON ( tt.cl = st.cl )
WHEN NOT MATCHED THEN

INSERT (tt.cl, tt.c2, tt.c3) VALUES(st.cl, st.c2, st.c3)
WHERE (st.c2 = 'A'") ;

MATCHED |-  passu

NOT MATCHED ..., INSERT

crem



CHAPTER 5 MERGE T2 0|82t =85l sQL 23} 7|

3. MERGE 71 &2 C}Yst dEfo] DMLE X| &l oL}

| MEGER 222 X 2| 7}s3t EaMM 3 CASE 3

CASE 3. Only UPDATE or UPDATE & DELETE

MERGE INTO MERGE T1 tt
USING ( SELECT st.cl, st.c2, st.c3
FROM MERGE T2 st
WHERE st.cl >= 99990
AND st.cl <= 100090 ) st
ON ( tt.cl = st.cl )
WHEN MATCHED THEN
UPDATE SET tt.c2 = st.c2, tt.c3 = st.c3
DELETE WHERE (tt.c2 = 'A'"') ;

UPDATE
MATCHED |ty UPDATE

NOT MATCHED ..., PAss!

crem



| CH2ko| UPDATEA| SETE ME 2| A

SETEO| MEF2|7t ZM3t= UPDATEE

UPDATE emp a

SET ename = (SELECT dname
FROM dept b
WHERE a.deptno = b.deptno)
WHERE a.empno> 0 ;

SET &2 MHEZFc|7} &

(=]

Ha=s 2

UPDATE Ll 40|

\ 1002t Zd0|2}™H? /

99
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CHAPTER 5 MERGE & O[sliet 22X 2l sQL &d517|

4. MERGE == ‘d5 =H0 25|}

| 22| UPDATEA] SETH MERE| M5

ujo

M8 2K}

9i -> UPDATABLE JOIN VIEWEZ 0|23l X 2|35IA}.

UPDATE /*+ BYPASS UJVC LEADING (A) USE7HASH(B) */
( SELECT b.dname, a.ename, a.deptno
FROM emp a, dept b
WHERE a.deptno = b.deptno (+)
AND a.empno > 0 )

SET ename dname ; k\\\\\\\

crem



CHAPTER 5 MERGE & O[sliet 22X 2l sQL &d517|

4. MERGE &5 S

= H|of| & 5txt

| 22| UPDATEA] SETH MERE| M5

MERGE + &2 O]

ujo

M8 2K}

23510 PARALLEL DML X 2|

MERGE /*+ PARALLEL (A 2) USE HASH (

a.deptno = b.deptno (

)
WHEN MATCHED THEN

ALTER SESSION ENABLE PARALLEL DML;

B) */ INTO emp a

USING (
SELECT /*+ FULL(C) PARALLEL(C 2) */
c.dname, c.deptno
FROM dept c
) b
ON (

e

+) and a.empno > 0 \\\\\\\\\\\\\\\»,

UPDATE SET a.ename = b.dname ;

101

MERGE T2
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PARALLEL DML
XEl 7ts

S ——

crem



CHAPTER 5 MERGE T+ 0|3l|2

4. MERGE :r"-E-

Il||0 =
ox m|o
olr :
Mo
>
=2
1)
ok
OF
B

| oiZ2|#Alo|d =X|of| 2 MERGE & €8

ot} 22 O{Z2|AH 0| 222 MERGE Tt 22 2 HASIY X}

CASE(1) CASE(2) CASE(3)

EXTERNAL

102

crem



CHAPTER 5 MERGE #+& O|dfjet 27X 2l SQL 245}
5. Summary

I Summary

MERGE = -d22

MERGE 722 @52} off Z*H

MEGER ++=0]| X|&l5l= DML &4

MEGER ' == SQL A7l 40 <&

crem
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FUNCTION =81} sQL ds&H| o|sli5}7]

w _ FUNCTION 7|2 L{8E o|s}5t7
e '

* WAS AH{2t UEYT 2812 A AL 4= ULt
F QA2 SO0 1S 28

12
o
Inl

- USER DEFINED FUNCTIONZS| &7

- FUNCTIONS| =%t diAl O|sli5}7|
* FUNCTIONS| S&HgtAl

- FUNCTION =21} sQL 45 &
=

* FUNCTIONS %X|Z& =z Z ot
* FUNCTIONO| AZtaF MEZZ|0|A 2HSI 2 HAS
* SELECTE 0| AF2El FUNCTIONS Z=QI10 2 HAGIAt
* WHEREZE ©| FUNCTIONS SELECTEZ &

Al
Ral
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CHAPTER 6 FUNCTION &1} sQL H& &X4| O|sljst”

1. FUNCTION 7| & L|8S OIoH*PI

& AEXIo o o5 IHE0{Zl FUNCTIONS Z DB N 2 M&E 0, D = A
EHOJ| A =24 EICE.

5 > USER DEFINED FUNCTIONS| E%
DEFINED R e Zhol oy O =
HOUINCHION @ HOIEHI0I HH 2 MBSOl B YEfOIA SsCt
® EHEX ol ALgHCE SQLLOIA B0| AFSEITH

@ 02 XM2|7t 7}SotLt.

USER
DEFINED

FUNCTION
3 A

* & o o

crem



CHAPTER 6 FUNCTION =81} sQL 8 24| O|3slist7|

2. USER DEFINED FUNCTIONS| =&

| WAS Mot HIESQ|T B8 &4 AlZ = ULt

WAS
DB M H :
A.IH.I EEEEE—— Client
(214t
3 MEMORY
DB WAS .
— )
Jupe MH Client
FUNCTIONS
., AL

106 crem



CHAPTER 6 FUNCTION =&1} SQL ds &4 O|slist7|

2. USER DEFINED FUNCTIONS| =&

| 8% 25 ZHOM 0f 2 X O|C}.

3 + 27h4 2 squol
L =EE _ Jaw A

20 . =714 FUNCTION
= o714 . .‘ APt 22

107 crem




CHAPTER 6 FUNCTION =81} sQL 8 24| O|3slist7|

2. USER DEFINED FUNCTIONS| =&

| FUNCTIONS| &&

NOT
DETERMINISTIC DETERMINISTIC

\ / \ FUNCTION /

PIPELINE TABLE

\ FUNCTION /

108 crem




CHAPTER 6 FUNCTION =¥i1} sQL M5 &5 O|oHo+7|

3. FUNCTION I ’S. HFAl 0|5l 57|
| FUNCTIONS| SXtutAl
& FUNCTIONO| AtE =l 2[X[of et & fAZ2 3 A F7HK| 2 Ll CHH?
SELECTA O] WHERE H0j|
AL E AL E

.~ FUNCTION .~ FUNCTION

crem



CHAPTER 6 FUNCTION =31} sQL A

3. FUNCTION?S| S=%!

I

=X Ofsf{st7|

| SELECTE 0| AF23l= FUNCTIONS)

'S4 ofslisto
5

XHH}
-1 O

1z

& GO|E{ 7} 102 42l FUNCTION_TABLE Ot &= Q10| =3| st AL

SELECT cl1,

FN_Cl CODENM(cl) c2,

c3
FROM FUNCTION TABLE
call count cpu elapsed
Parse 1 0.00 0.05
Execute 1 0.00 0.00
Fetch 6668 4.85 4.60
total 6670 4.85 4.65
Rows Row Source Operation

disk query current
0 1 0
0 0 0
0 6858 0
0 6859 0

100000 TABLE ACCESS FULL FUNCTION TABLE (cr=6858 pr=0 pw=0 time=2838 us)

[FUNCTION =38 L{ <]

FUNCTION

LS HQIBHOL 3

SELECT c2 =T | B M M d et i —

FROM Cl CODE NM

WHERE cl = :bl

call count cpu elapsed disk query current rows

Parse 1 0.00 0.00 0 0 0 0

Execute 100000 5.77 5.84 0 0 0 0

Fetch 100000 0.65 3.47 211 300000 0 100000

total 200001 6.42 9,31 211 300000 0 100000
110

Main SQL2|
=& Mo
109+ A

1/0 6,859 Block
a=HUANGR?
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CHAPTER 6 FUNCTION =31} SQL d& =Xl O|s{35}7|
|.

3. FUNCTIONZ| S} giAl 0]l 5} 7|
=

XFHE AL
-1To™

| SELECTE 0| AF23l= FUNCTIONS)

& =S FII5H0 =& HO|H d+5 20 24

SELECT cl1,
FN Cl1 CODENM(cl) c2,
c3
FROM FUNCTION TABLE
WHERE c2 = 0 . o
AND c3 = 'A' Main SQL—I
x>
: T= E"0|E'|
call count cpu elapsed disk query current rows
----------------------------------------------------------------------- 3,846 71
I
Parse 1 0.00 0.03 0 2 0 0
Execute 1 0.00 0.00 0 0 0 0
Fetch 258 0.23 0.18 0 461 0 3846
total 260 0.23 0.21 0 463 0 3846
[FUNCTION 3 Ljjei] FUNCTIONS= % H
= L = X -
|
SELECT c2 —r%l',l EEIUI'?
FROM Cl CODE NM ———
WHERE cl = :bl xX= A
c FE U2l
==
call count cpu elapsed disk query current rows %OEI OI'}"
——————————————————————————————————————————————————————————————————————— B AHE
Parse 1 0.00 0.00 0 0 0 0 3,846 TS &
Execute 3846 0.21 0.21 0 0 0 0
Fetch 3846 0.03 0.03 0 11538 0 3846
total 7693 0.24 0.25 0 11538 0 3846

H crem



CHAPTER 6 FUNCTION =31} SQL d& =Xl O|s{35}7|
}

3. FUNCTIONZ| S} giAl 0]l 5} 7|

rr

| SELECTEO| AL23H= FUNCTIONS| SZ}ttAl

s F7I0t0] 1740| F=E =5 oHEtH?

€ ROWNIM <=1

SELECT c1,
FN_Cl CODENM(cl) c2, c3
FROM FUNCTION TABLE
WHERE c2 = 0
AND c3 = 'A' AND ROWNUM = 1

call count cpu elapsed disk query current rows Main SQLOI
Parse 1 0.01 0.02 0 4 0 0 == 0|o|E
Execute 1 0.00 0.00 0 0 0 0 7_|
Fetch 2 0.00 0.00 0 3 0 1 1 —
total 4 0.01 0.02 0 7 0 1

Rows Row Source Operation

1 COUNT STOPKEY (cr=3 pr=0 pw=0 time=45 us)
1 TABLE ACCESS BY INDEX ROWID FUNCTION TABLE (cr=3 pr=0 pw=0 time=41 us)

1 INDEX RANGE SCAN IDX FUNCTION TABLE (cr=2 pr=0 pw=0 time=24 us)
e FUNCTIONS2 X H
[FUNCTION FT¥LiY; A0 =712
T O Eirﬁt:— X A
call count cpu elapsed disk query current rows T= 7d—|—2|‘
——————————————————————————————————————————————————————————————————————— EOolgl
Parse 1 0.00 0.00 0 0 0 0 (=] E°|'7'"
A S
Execute 1 0.00 0.00 0 0 0 0 _I_%gEnl
Fetch 1 0.00 0.00 0 3 0 1
total 3 0.00 0.00 0 3 0 1

e e¥em
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1Al 0|3}3}7)

CHAPTER 6 FUNCTION =¥

i1t sQL M6
3. FUNCTIONS| &%}

oII HD

| SELECTRO|| AL28H= FUNCTIONS| SEHEHA

SELECT=2]

C|O|E{ FetchA|0jl
A2 e =

2l &

FUNCTION
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CHAPTER 6 FUNCTION =31} SQL d& =Xl O|s{35}7|
|.

3. FUNCTIONZ| S} giAl 0]l 5} 7|
=

| WHEREZ || AI235l= FUNCTIONS| SZEtHFAl [CASE 1]

¢ T12 HX 43 HASH JOINS Z 8lgt 42

SELECT /*+ LEADING(T1) USE HASH(T1 T2) */
I o< I 7] A
té'*' FElsE
C2o™ b
FROM FUNCTION TABLE t1, 7158"
Cl_CODE_NM t2 e
WHERE tl.c2 = 0
AND tl.c3 = 'A'
AND tl.cl = t2.cl
AND t2.c3 = FN_CZ_CODENM(tZ.C4)
call count cpu elapsed disk query current rows |/O 730 Block
Parse 1 0.00 0.01 0 5 0 0 N
Execute 1 0.00 0.00 0 0 0 0
Fetch 53 4.11 4.36 0 725 0 768
total 55 4.11 4.37 0 730 0 768 ’
Rows Row Source Operation
768 HASH JOIN (cr=160725 pr=0 pw=0 time=10384443 us) M= OFs9
3846  TABLE ACCESS FULL FUNCTION TABLE (cr=204 pr=0 pw=0 time=3894 us) oS o=X!
15000 TABLE ACCESS FULL Cl CODE NM (cr=160521 pr=0 pw=0 time=10352492 us) v

4 crem



CHAPTER 6 FUNCTION =31} SQL d& =Xl O|s{35}7|
|.

3. FUNCTIONZ| S} HIAl 0]sf{ 5} 7|

| WHERER0]| A}23}= FUNCTIONS| SZHekAl [CASE 1]

& T12 HX 910 HASH JOINCZ g H2

SELECT /*+ LEADING (T1) USE HASH(T1 T2) */
El.%,

e FUNCTION 3L S

FROM FUNCTION TABLE tl,
C1_CODE_NM t2 Alm H XH

WHERE tl.c2 = 0 L > HO|l= T1 =
AND tl.c3 = 'A' _J 3846 1 =& ‘
AND tl.cl = t2.cl \v/

AND t2.c3 = FN _C2 CODENM (t2.c4)
#l
\

[FUNCTIONS| Z8iLjSly T2 EH|O| =0 CHst

o T —L-"1- .
SELECT c2
FROM C2 CODE_NM :

WHERE cl = :bl p

call count cpu elapsed disk query current rows |
_______________________________________________________________________ —
Parse 1 0.00 0.01 0 0 0 T2 E‘“OI =
Execute 100000 5.81 5.57 0 0 0 0 My H=2H3
Fetch 100000 0.39 0.43 0 160000 0 60000

total 200001 6.20 6.02 0 160000 0 60000

' e¥em



CHAPTER 6 FUNCTION =31} sQL A

3. FUN

s =Hl O35t
F

| WHERERO|| AL28}= FUNCTION®]

CTIONZ2| St HiAl 0|5} 5}7]
=

44| [CASE 2]

& [CASE 1101 M T2 H|O|=Of et =HZ F7¢

SELECT

Parse

Fetch

/*+ LEADING(T1) USE HASH(T1 T2) */
€l %,

€2 %

FUNCTION TABLE tl,

Cl CODE _NM t2
tl.c2 0
tl.c3 AT
tl.cl

t2.cl ‘ CHa |
t2.c4 in (2, 4)| > CASE10‘II HOH

7 =g Hte

t2.c3 = FN_C2 CODENM (t2.c4)
count cpu elapsed disk query current
1 0.00 0.02 0 5 0
1 0.00 0.00 0 0 0
27 1.88 1.85 0 699 0
29 1.88 1.88 0 704 0

HASH JOIN (cr=60699 pr=0 pw=0 time=4278423 us)
TABLE ACCESS FULL FUNCTION_TABLE (cr=204 pr=0 pw=0 time=82 us)
TABLE ACCESS FULL Cl CODE NM (cr=60495 pr=0 pw=0 time=4265307 us)

116
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CHAPTER 6 FUNCTION =i} sQL A

3. FUNCTION® %;E. HE Al O]

s = Al ofslist7|
b

ol o} 7|
| WHEREZO|| AF23}= FUNCTIONS| SZHdbAl [CASE 2]

¢ [CASE 110 T2 E|O]=0|| Lot == 7t

SELECT /*+ LEADING (T1)

FROM FUNCTION TABLE t1,

WHERE
AND
AND
AND
AND

tl
t2

*
© 4

*

Cl CODE NM t2

tl
tl
tl
t2
t2

.c2
.c3
.cl
.c4
.c3

0

'A'
t2.cl
in (2, 4)
FN_C2_CO

[FUNCTIONS| F#LiS;

USE_HASH(T1 T2)

*/

FUNCTIONZ2 % H

=4

\-> \ _=.<_7-|‘ 2i n1| xi /

FUNCTION

A-l-
29 o

t2.c4 in (2, 4)

SELECT c2

FROM C2 CODE_NM

WHERE cl = :bl

call count cpu elapsed disk query current rows

Parse 1 0.00 0.00 0 0 0 0

Execute 40000 2.18 2.25 0 0 0 0

Fetch 40000 0.18 0.16 0 60000 0 20000

total 80001 2.37 2.42 0 60000 0 20000
117
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CHAPTER 6 FUNCTION =31} SQL d& =Xl O|s{35}7|
}

3. FUNCTIONZ| S} giAl 0]l 5} 7|
=

| WHEREZ || A235l= FUNCTIONS| SZEtHFAl [CASE 3]

& [CASE 1]0{|AM Z=QI 5=H0| NESTED LOOPS JOINZ HtR AL

SELECT /*+ LEADING(T1) USE NL(T1 T2) */ HASH JOINA|
E; 730 Block

FROM FUNCTION TABLE tl,
Cl _CODE_NM t2
WHERE tl.c2 = 0

AND tl.c3 = 'A'
AND tl.cl = t2.cl |
AND t2.c3 = FN _C2 CODENM(t2.C4) - o ol
Hl22X AN
call count cpu elapsed disk query current rows
Parse 1 0.01 0.07 0 5 0 0
Execute 1 0.00 0.00 0 0 0 0
Fetch 53 0.21 1.83 0 8002 0 768
total 55 0.23 1.90 0 8007 0 768
Rows Row Source Operation

768 NESTED LOOPS (cr=14156 pr=0 pw=0 time=2151094 us)

3846 TABLE ACCESS FULL FUNCTION TABLE (cr=256 pr=0 pw=0 time=249993 us)

768 TABLE ACCESS BY INDEX ROWID C1 CODE NM (cr=13900 pr=0 pw=0 time=1895996 us)
3846 INDEX UNIQUE SCAN IDX C1 CODE NM (cr=3900 pr=0 pw=0 time=542664 us)
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s =Hl O35t
F

3. FUNCTIONZ| S} giAl 0]l 5} 7|
=

| WHEREEO]|| AL

OF
rir

= FUNCTIONZ]

& [CASE 110l = QI HHEHO| NESTED LOOPS JOINZE HiH AL

SELECT /*+ LEADING(T1) USE NL(T1 T2) */

Bl o %,

2 %
FROM FUNCTION TABLE tl,

_ 0
Cl CODE NM t2 ‘ T101|k| TE.E_I
- A
WHiEE Eci ?A' | Y) s orE0t
.C = —
\, X0 k=2 OI' Vi

AND tl.cl = t2.cl S~ ZEQUE A= >
AND t2.c3 = FEN C2 CODENM(t2.C4)

—l-l-
U 8E =

N

S (3,84674)
[FUNCTIONS| $3HLjd; FUNCTION
ASHa
SELECT c2
FROM C2 CODE NM
WHERE cl = :Bl
call count cpu elapsed disk query current
Parse 1 0.00 0.00 0 0 0
Execute 3846 0.26 0.28 0 0 0
Fetch 3846 0.00 0.02 0 6154 0
total 7693 0.26 0.32 0 6154 0
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CHAPTER 6 FUNCTION =31} SQL d& =Xl O|s{35}7|
}

3. FUNCTIONZ| S} giAl 0]l 5} 7|
=

| WHEREZ || A235l= FUNCTIONS| SZEtEFAl [CASE 4]

= + A o Hs o
& CASE[3]0] T2EHIO|2 0]l CH3H T2.C4 IN (2,4) &+ Z2UE F0olot 42
b wall | H
SELECT /*+ LEADING(T1) USE NL(T1 T2) */ 23 H|o|5¢2l
t1.%, T20] =H F7}
E2 0%
FROM FUNCTION TABLE T1,
Cl CODE NM T2
WHERE tl.c2 = 0
AND tl.c3 = 'A' /
AND tl.cl = t2.C1 ’
AND t2.c4 IN (2, 4)
AND t2.c3 = FN C2 CODENM(t2.c4) — ol
== /0= 2| ¢
AS o
call count cpu elapsed disk query current rows T?:IQIAI?_I':
““““““““““““““““““““““““““““““““““““ 1.8X Z4a
Parse 1 0.00 0.01 0 5 0 0
Execute 1 0.00 0.00 0 0 0 0 —
Fetch 27 0.14 0.09 0 7950 0 384
total 29 0.14 0.11 0 7955 0 384 /
Rows Row Source Operation
__________________________________________________________ c3
. =1 =7}7}
384 NESTED LOOPS (cr=10257 pr=0 pw=0 time=189078 us) [ sk
3846  TABLE ACCESS FULL FUNCTION TABLE (cr=230 pr=0 pw=0 time=7748 us) od dg=
384  TABLE ACCESS BY INDEX ROWID Cl CODE NM (cr=10027 pr=0 pw=0 time=180366 us) =A 2712
3846 INDEX UNIQUE SCAN IDX Cl CODE NM (cr=3874 pr=0 pw=0 time=9164 us)
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|.

3. FUNCTIONZ| S} giAl 0]sf{ 57|

| WHERER0]| A}23}= FUNCTIONS| SZHetAl [CASE 4]

& CASE[3]0f T2HE|O|E0f CHsH T2.C4 IN (2,4) & =S Bst B2

SELECT /*+ LEADING(T1) USE NL(T1l T2) */ FUNCTION% l;lé tll_-|
tlo.%, .
(2. =< ENt?

FROM FUNCTION TABLE T1,
Cl CODE_NM T2
WHERE tl.c2 = 0
AND tl.c3 = 'A'

7t

AND tl.cl = t2.C1 XO0| A t2.c4 a i
AND t2.c4 IN (2, 4) | } == LHE | > 2. 4 OIX| Fuidhon
AND t2.c3 = FN_C2 CODENM (t2.c4) \ 3,84611 / . .. ‘—V\ ‘ )

[FUNCTIONS| F#LiS;
SELECT COUNT(*) CNT
SELECT c2 FROM FUNCTION_TABLE T1,
FROM  C2 CODE NM
WHERE ¢l = :bl
call count cpu elapsed disk query current rows
Parse 0.00 0.00 0 0 0 0
Execute 1538 0.04 0.08 0 0 0 0
Fetch 1538 0.00 0.00 0 2307 0 769
total 3077 0.04 0.09 0 2307 0 769
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|.

3. FUNCTIONZS| ==} diAl 0|6} 5)7]

| WHEREZ || A235l= FUNCTIONS| SZEtetAl [CASE 5]

.I.I.

@ [CASE 3]0{lA T2 E &35} NESTED LOOPS JOINS MEHSH AL

=
SELECT /*+ LEADING(T2) USE_NL(T2 T1) */ HIO|E T25H
tl.*, 2 SH
£2.* B

FROM FUNCTION TABLE T1,
Cl _CODE_NM T2
WHERE tl.c2 = 0
AND tl.c3 = 'A’ 7
AND tl.cl = t2.cl /
AND t2.c3 = FN_C2 CODENM(t2.c4)

call count cpu elapsed disk query current rows Nested LOOpS
Parse 1 0.00 0.05 0 5 0 0 Join
Execute 1 0.00 0.00 0 0 0 0
Fetch 53 4.33 5.86 211 30575 0 768 T —
total 55 4.33 5.91 211 30580 0 768
g
Rows Row Source Operation /
768 NESTED LOOPS (cr=190575 pr=211 pw=0 time=12052722 us) 59."3‘*17}
15000 TABLE ACCESS FULL Cl CODE NM (cr=160521 pr=0 pw=0 time=10710013 us) €
768 TABLE ACCESS BY INDEX ROWID FUNCTION TABLE (cr=30054 pr=211 time=1332356 ) O-I (=
15000 INDEX UNIQUE SCAN IDX FUNCTION TABLE Cl (cr=15054 pr=211 time=1291172 us) Adst= =712
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3. FUNCTION?S| S=%!

28 ofsist7]
g4 Ofdlio

I

7]

| WHEREZO]| AM23}

SELECT
El.%,
t2.%

FROM

WHERE
AND
AND
AND

tl.c2
tl.c3
tl.cl
t2.c3

[FUNCTION2| +3liL{<;

/*+ LEADING (T2) USE_NL(T2 T1) */

FUNCTION TABLE T1,
Cl CODE

FUNCTIONS| SZ}afAl

rir

& [CASE 310X T25Ef =335} NESTED LOOPS JOINS MEfSH Z

1=

[CAS

E 5]

1L

o
oT

FUNCTIONS2 ¥ H

8 27k

NM T2

0

0] & T28 HX
2.cl

i . ol Z2 HeIE

FN_C2 CODENM (t2.c4) v

SELECT c2

FROM C2 CODE NM
WHERE cl = :bl
call count
Parse 1
Execute 100000
Fetch 100000
total 200001

cpu elapsed disk query current

0.00 0.00 0 0 0

6.05 5.74 0 0 0

0.42 0.45 0 160000 0

6.47 6.19 0 160000 0
123

T2 H|O| &
HH H03

T 0O

FUNCTION :

—

crem



CHAPTER 6 FUNCTION =31} SQL d& =Xl O|s{35}7|
}

3. FUNCTIONZ| S} giAl 0]l 5} 7|
=

| WHEREZ || A235l= FUNCTIONS| SZtHtAl [CASE 6]

L A =x = o
& [CASE 5]0f CHalf &f= z=210| =7t & E2
=i =
SELECT /*+ LEADING(T2) USE_NL(T2 T1) */ E'"0|E TZTE'l
* A-l-
e A
E2 o™
FROM FUNCTION TABLE t1,
Cl CODE _NM t2
WHERE tl.c2 = 0
AND tl.c3 = 'A'
AND tl.cl = t2.C1 ’
AND t2.c4 IN (2, 4)
AND t2.c3 = FN _C2 CODENM(t2.c4)
AL
A ZZ0]
call count cpu elapsed disk query current rows ,:7
_______________________________________________________________________ T }
Parse 1 0.01 0.00 0 5 0 0
Execute 1 0.00 0.00 0 0 0 0 T —
Fetch 27 1.80 1.87 0 10523 0 384
total 29 1.82 1.88 0 10528 0 384
Rows Row Source Operation
384 NESTED LOOPS (cr=70523 pr=0 pw=0 time=4301208 us)
5000 TABLE ACCESS FULL Cl CODE NM (cr=60495 pr=0 pw=0 time=4265206 us)
384 TABLE ACCESS BY INDEX ROWID FUNCTION TABLE (cr=10028 pr=0 ..)
5000 INDEX UNIQUE SCAN IDX_FUNCTION_TABLE_CI (cr=5028 pr=0 pw=0 time=20161 us)
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3. FUN

s = Al ofslist7|
b

| WHEREX0|| AtE3}= FUNCTIONS]

& [CASE 5]0] CHSl 2=~ =

SELECT

FROM
WHERE
AND
AND

AND

CTIONZ| SZ! gtAl 0]5|5}7]
I3

Ztab Al [CASE 6]

@)

| =7t € 8%

(=)
/*+ LEADING(T2) USE NL(T2 T1) */ FUNCTIONZS 9 H
A*
o T 2N
FUNCTION TABLE tl,
C1_CODE_NM t2

tl.c2 = 0 =
£1.c3 = 'A" Bl O] = T20'|c|>
FUNCTION=

tl.cl t2.C1
t2.08 IV (2, ) Ly 284817| ™

t2.c3 = FN_C2_CODENM(t2.C4) \ C47I_ 2 40|xl )
\ , 4 /

[FUNCTIONS| L Y]

SELECT c2

FROM C2 CODE_NM

WHERE cl = :bl

call count cpu elapsed disk query current rows
----------------------------------------------------------------------- FUNCTION
Parse 1 0.00 0.00 0 0 0 0 EH
Execute 40000 2.27 2.25 0 0 0 0 40,000 =
Fetch 40000 0.17 0.16 0 60000 0 20000

total 80001 2.44 2.42 0 60000 0 20000
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3. FUNCTIONZS] 53. HiAl 0|5} 5} 7|

| WHEREE || AF23}= FUNCTIONS| S XtitAl

A
WHEREZ 9 Z 0|}
ArEE|= ZTolaM

FUNCTION
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=
wn
@)
|
0x
or
Bl
|
©
of
Ot
N

4. FUNCTION +d1} sqQL ds =HA

| FUNCTIONS %|Z & Z9r3 0t £33}x},

& FUNCTIONS| = X|e} sQLe| d&

SELECT Z.*
FROM (

SELECT a.apply code ,

FROM

WHERE
AND
AND
AND
AND
AND
ORDER
) Z

WHERE ROWNUM <= 3

b.branch code ,

get com branch name( b.branch code ) AS branch name,

get saf lecture k2 name( d.lecture kind2 ) AS lecture kind name,
get commem name ( a.member code ) AS member name

saf test apply a,

saf brn test b,

com_member c,

saf test d

a.test code = b.test code

a.branch code = b.branch code call count cpu elapsed disk query current rows

a.member code = c.member code = = | —T—-T-T T oToT So oo oo s mo oo oo oo S oo S — s o oo

a.test code = d.test code Parse 1 0.02 0.03 0 2 0 0

b.state <> 'C' Execute 1 0.00 0.00 0 0 0 0

a.state = 'A' Fetch 2 28.74 30.63 0 1899 0 3

BY a.insert date DESC = | ——7-—7— ——-—== —o-o oo = oo —— o —— o ———— o — = oo oo
total 4 28.76 30.67 0 1901 0 3
Rows Row Source Operation

3 COUNT STOPKEY (cr=605408 pr=0 pw=0 time=0 us)
3 VIEW (cr=605408 pr=0 pw=0 time=0 us cost=528 size=38511004 card=6356)

3 SORT ORDER BY STOPKEY (cr=605408 pr=0 pw=0 time=0 us ..)
60344 HASH JOIN (cr=1901 pr=0 pw=0 time=311686 us ..)
1,901 Block 60345 HASH JOIN (cr=1081 pr=0 pw=0 time=167352 us ..)
A= OFS 2000 TABLE ACCESS FULL SAF TEST (cr=38 pr=0 pw=0 time=874 us ..)
60345 HASH JOIN (cr=1043 pr=0 pw=0 time=89621 us ..)
2343 TABLE ACCESS FULL SAF BRN TEST (cr=38 pr=0 pw=0 time=986 us ..)
60716 TABLE ACCESS FULL SAF TEST APPLY (cr=1005 pr=0pw=0 time=30293 us ..)
389419 INDEX FAST FULL SCAN SYS C0011071 (cr=820 pr=0Opw=0 time=169690 us ..)
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4. FUNCTI

| FUNCTIONS %|& F& Zaot3 ot

& FUNCTIONS| =& X|e} sQLe| d&

SELECT Z.*
FROM (
SELECT a.apply code ,
b.branch code ,
get com branch name( b.branch code ) AS branch name,

get saf lecture k2 name( d.lecture kind2 ) AS lecture kind name,

get commem name ( a.member code ) AS member name
FROM saf test apply a,
saf brn test b,
com member c,
saf test d
WHERE a.test code = b.test code
AND a.branch code = b.branch code
AND a.member code = c.member code
AND a.test code = d.test code
AND b.state <> 'C'
AND a.state = 'A'
ORDER BY a.insert date DESC
) Z
WHERE ROWNUM <= 3

FUNCTIONS|
et Moz
== O H

[GET_COM BRANCH NAME () T¥HE]

call count cpu elapsed disk query current rows
Parse 1 0.00 0.00 0 0 0 0
Execute 60344 0.81 1.06 0 0 0 0
Fetch 60344 0.55 0.61 0 120688 0 60344
total 120689 1.36 1.67 0 120688 0 60344
[GET_SAF_LECTURE_K2 NAME () THEEZ]

call count cpu elapsed disk query current rows
Parse 1 0.00 0.00 0 0 0 0
Execute 60344 0.80 0.94 0 0 0 0
Fetch 60344 1.62 1.75 0 241372 0 60344
total 120689 2.42 2.69 0 241372 0 60344
[GET_COMMEM NAME () T¥HE]

call count cpu elapsed disk query current rows
Parse 1 0.00 0.00 0 0 0 0
Execute 60344 1.04 1.14 0 0 0 0
Fetch 60344 0.73 0.77 0 241387 0 60344
total 120689 1.77 1.92 0 241387 0 60344
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4. FUNCTION =d1} sQL ¥4 =X

| FUNCTIONS %|Z =& Znloa 0t 38}t

€& FUNCTIONS| 32| X]|

i
rE
ox
Ot
2
0x
or
m|o
~
r>-
Ot
Ral

SELECT x.apply code,
x.branch code,
---> FUNCTION ¥ 9|X|E soue| 7}E tie2 4
get com branch name( x.branch code ) AS branch name ,
get _saf lecture k2 name( x.lecture kind2 ) AS lecture kind name ,
get commem name( x.member code ) AS member name
FROM (
SELECT Z.*
FROM (
SELECT /*+ LEADING (A) USE NL(A B C D) index(A INX SAF TEST APPLY 05) wi /)
a.apply code ,
b.branch code,
---> FA AFE (runcTION U XIS WA A FM Nl
--get_com branch name( b.branch code ) AS branch name ,
--get_saf lecture k2 name( d.lecture kind2 ) AS lecture kind name ,

--get_commem name ( a.member code ) AS member name
———> =M

T E
d.lecture kind2, -- ¥ XE &7 =
-— function®O| R3St INPUT US ==
a.member_ code -—- = K E 82U =
—— function®O| Q3 INPUT US ==

FROM saf test apply a ,
saf brn test b ,
com member c ,
saf test d

WHERE a.test code = b.test code
AND a.branch code = b.branch code
AND a.member code = c.member code
AND a.test code = d.test code

AND b.state <> 'C'

AND a.state = 'A'

ORDER BY a.state, a.insert date DESC
) Z
WHERE ROWNUM <= 3
) X
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4. FUNCTION +d1} sqQL ds =HA

| FUNCTION2 %|Z =& ZIor3 9 236} x},

¢ FUNCTIONS| =l ?{X| S HEoI0] 55 N0HAY

Parse

Fetch

W wwwwwwwwwwww

count cpu elapsed disk query current rows
1 0.00 0.00 0 0 0 0
1 0.00 0.00 0 0 0 0
2 0.00 0.00 0 30 0 3
4 0.00 0.00 0 30 0 3

VIEW (cr=30 pr=0 pw=0 time=0 us cost=49 size=180 card=3)
COUNT STOPKEY (cr=30 pr=0 pw=0 time=0 us)
VIEW (cr=30 pr=0 pw=0 time=0 us cost=49 size=180 card=3)
NESTED LOOPS (cr=30 pr=0 pw=0 time=0 us cost=49 size=204 card=3)
NESTED LOOPS (cr=22 pr=0 pw=0 time=112 us cost=46 size=189 card=3)
NESTED LOOPS (cr=14 pr=0 pw=0 time=84 us cost=43 size=208 card=4)
TABLE ACCESS BY INDEX ROWID SAF TEST APPLY (cr=6 pr=0 pw=0 time=26 us)
INDEX RANGE SCAN INX_SAF_TEST_APPLY_O5 (cr=3 pr=0 pw=0 time=18 us)
TABLE ACCESS BY INDEX ROWID SAF BRN TEST (cr=8 pr=0 pw=0 time=0 us)
INDEX RANGE SCAN SAF BRN TEST IDX BT (cr=6 pr=0 pw=0 time=0 us ...)
TABLE ACCESS BY INDEX ROWID SAF TEST (cr=8 pr=0 pw=0 time=0 us cost=1)
INDEX UNIQUE SCAN SYS C0011754 (cr=5 pr=0 pw=0 time=0 us cost=0 ...)
INDEX UNIQUE SCAN SYS C0011071 (cr=8 pr=0 pw=0 time=0 us cost=1 size=5)
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4. FUNCTION

=

GET COM BRANCH NAME () T¥HEZ

call count cpu elapsed disk query current rows

Parse 1 .00 0.00 0 0 0 0

Execute 3 .00 0.00 0 0 0 0

Fetch 3 .00 0.00 0 6 0 3

total 7 00 0.00 0 6 0 3

GET_SAF LECTURE K2 NAME() THEE

call count cpu elapsed disk query current rows

Parse 1 .00 0. 0 Q

Execute 3 .00 0.

Fetch 3 .00 0.

total 7 00 0.00 0 12 -

GET_COMMEM NAME () TH&Z

call count cpu elapsed disk query current rows

Parse 1 .00 0.00 0 0 0 0

Execute 3 .00 0.00 0 0 0 0

Fetch 3 00 0.00 0 12 0 3

total 7 .00 0.00 0 12 0 3
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4. FUNCTION <1} sQL 45 =H|

| FUNCTIONO| AZtal MEZZ|0|AM +HSI=E HASIA}L
& INPUT 240| ZR7H 2 7 E|X| Y= H AZet MEHE|2 0| 8}At

A*
SELECT —--> Function THEE A

jisaname( gr.jisacodel , '00' , SYSDATE ) jisanamel ,
jisaname( gr.jisacodel , gr.jisacode2 , SYSDATE ) jisaname2 ,
groupname ( gr.parent_groupno ) parent groupname ,

groupname ( gr.groupno ) groupname ,

---> Function TWUHEE -

gr.groupno,
gr.parent groupno,
gr.jisacodel,
gr.jisacodez,
mem.memberno

FROM t member mem inner join t group gr
ON gr.groupno = mem.groupno

WHERE ... O[S} “d=2F ... ..
call count cpu elapsed disk query current rows
Parse 1 0.00 0.00 0 0 0 0
Execute 1 0.00 0.00 0 0 0 0
Fetch 315 4.99 5.19 0 5353 0 4708
5 359 Blo__(_:k total 317 4.99 5.19 0 5353 0 4708
Mio| %S &)
Rows Row Source Operation
__________________________________________________________
4708 SORT ORDER BY (cr=52433 pr=0 pw=0 time=12159 us ..)
4708 HASH JOIN RIGHT ANTI (cr=5353 pr=0 pw=0 time=97956 us ..)
...... O[5} H&f ......
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4. FUNCTION =81} sqL ¥ 5

=X

| FUNCTIONO| AZta} MEY2[oM $HSIEE

¢ INPUT &0 /7t R A Z[X| Bi= EF

HZOIXL

2Zet MERHZ|E 0| 8otAt.

[gIsanaME () =¥ WG

SELECT MAX (jisaname)

FROM T JISACODE

WHERE Jjisacodel = :b3

AND jisacode2 = :b2

AND :bl BETWEEN startday AND endday

call count cpu elapsed disk query current rows

Parse 1 0.00 0.00 0 0 0 0

Execute 9416 0.36 0.34 0 0 0 0

Fetch 9416 0.17 0.22 0 18832 0 9416

total 18833 0.53 0.56 0 18832 0 9416

[GROUPNAME () =¥ LHY

SELECT MAX (groupname)

FROM T GROUP WHERE groupno = :bl

call count cpu elapsed disk query current rows

Parse 1 0.00 0.00 0 0 0 0

Execute 9416 0.17 0.27 0 0 0 0

Fetch 9416 0.18 0.21 0 28248 0 9416

total 18833 0.35 0.49 0 28248 0 9416
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4. FUNCTION &1} sQL ds =H

| FUNCTIONO| AZtat MEHZ|of|A sl E HAS}AL,

¢ INPUT g(0| SF/7F & 4 &[X| G 8% &2Z2t MERZE O|&0tHAL

SELECT
---> FUNCTIONS 2ZE} MEHZ|Z HPG Al
(SELECT jisaname( gr.jisacodel , '00' , SYSDATE ) FROM DUAL) jisanamel,
(SELECT jisaname( gr.jisacodel , gr.jisacode2 , SYSDATE ) FROM DUAL) jisaname2,
(SELECT groupname ( gr.parent groupno ) FROM DUAL) parent groupname,
(SELECT groupname( gr.groupno ) FROM DUAL) groupname,
---> FUNCTIONS 2ZZ} MEZZ HFE &
gr.groupno,
gr.parent groupno,

gr.jisacodel, ﬁﬂlal‘ A‘lEﬂEI’I‘

gr.jisacode2, 7I_xI-T|- ﬂ‘le

mem.memberno

FROM t member mem INNER JOIN t group gr ON gr.groupno = mem.Jgroupno MULTI BUFFER..

WHERE ... O|S} 2F ... ..

call count cpu elapsed disk query current rows ﬂ
Parse 1 0.00 0.00 0 0 0 0

Execute 1 0.03 0.07 0 0 0 0

Fetch 315 1.44 1.58 0 5353 0 4708

total 317 1.47 1.66 0 5353 0 4708

Rows Row Source Operation

1 FAST DUAL

1 FAST DUAL
498 FAST DUAL
1715 FAST DUAL

OTSF =

cr=0 pr=0 pw=0 time=0 us cost=2 size=0 card=l
cr=0 pr=0 pw=0 time=0 us cost=2 size=0 card=l
cr=0 pr=0 pw=0 time=0 us cost=2 size=0 card=l
cr=0 pr=0 pw=0 time=0 us cost=2 size=0 card=1l

135 eyem

— — — —




A olsfist7|

Bl

CHAPTER 6 FUNCTION =311} SQL qds

4. FUNCTION &1} sQL ds =H

| FUNCTIONO| AZtal MEZZ|0|AM +HSI=E HASIA}L

¢ INPUT g(0| SF/7F & 4 &[X| G 8% &2Z2t MERZE O|&0tHAL

[JIsAaNaME () +F W9H]

call count cpu elapsed disk query current rows
Parse 1 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 4 0 2
total 5 0.00 0.00 0 4 0 2

A

[GROUPNAME () =¥ {4

call count cpu elapsed disk query current rOows
Parse 1 0.00 0.00 0 0 0 0
Execute 2213 0.09 0.08 0 0 0 0
Fetch 2213 0.14 0.06 0 6639 0 2213
total 4427 0.23 0.14 0 6639 0 2213
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| FUNCTIONE Z&3H= Zto| e g 2Astxt.

= HA—

& FUNCTIONZ 2Z2t MEFHZ|0A] ==

FUNCTIONS| 9!
Z40] UNIQUE S}LCIHH? —y

Cache 110 2|%t
0|=0] g1
Multi BufferS
£2|ot= H| 20k 2,

[

INPUT %9
i Eioj CHst 2440|

— -l-
g2agh
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CHAPTER 6 FUNCTION =31} SQL d& =Xl O|s{35}7|

4. FUNCTION i} sQL 45 =X

| FUNCTIONS 353

O

= 2Eo= wel 1S EMokAL

€ FUNCTIONES AZtet MEHZ|0M £=HSIH SHAF M50| ZO0HA 7}

CASE1

select fn cl codenm(cl), cl from function table

CASEZ2

select fn cl codenm(c4), c4 from function table

I

PUT 2o c13} c29| \
zEE

r-III

NUM DISTINC %S

O] 8dl o= 7I5.

Zlde| SAHEEL Ex|etCtH
oo} O BhC, l_)
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;

| FUNCTIONE S &3t= e

|0

| o =

o
HI

a
Ot
>

.

& FUNCTIONO]| INPUTO] Ss{ESt= HIO|H 22 =

mjn

=43l 27
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4. FUNCTION &1} sQL ds =H

| FUNCTIONO| AZta} MEHE|0f|M S =5 HASIAL,

& CASE1 ¥&

SELECT (SELECT fn cl codenm(cl) FROM DUAL), cl Trace 7E=|_T|_|.
FROM FUNCTION TABLE;

call count cpu elapsed disk query current rows
Parse 1 0.00 0.03 0 0 0 0
Execute 1 0.00 0.00 0 0 0 0
Fetch 6668 4.52 4.52 0 6898 0 100000
total 6670 4.52 4.55 0 6898 0 100000
Rows Row Source Operation

100000 FAST DUAL (cr=0 pr=0 pw=0 time=46297 us)

100000 TABLE ACCESS FULL FUNCTION TABLE (cr=6898 pr=0 pw=0 time=3112 us)

Function =¥ L« | SELECT c2

FROM C1 CODE NM

WHERE cl = :bl

call count cpu elapsed disk query current rOows
Parse 1 0.00 0.00 0 0 0 0
Execute 100000 5.38 5.68 0 0 0 0
Fetch 100000 0.74 0.72 0 300000 0 100000
total 200001 6.13 6.41 0 300000 0 100000
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4. FUNCTION &1} sQL ds =H

= e
| FUNCTIONO| AZat MEH2|o|M St 2 HASIAL
[

& CASE2 ¥&

SELECT (SELECT fn cl codenm(c4) FROM DUAL), c4 Trace _T'_l-

FROM FUNCTION TABLE;

call count cpu elapsed disk query current rows

Parse 1 0.00 0.00 0 0 0 0

Execute 1 0.00 0.00 0 0 0 0

Fetch 6668 0.20 0.20 0 6898 0 100000

total 6670 0.20 0.20 0 6898 0 100000

Rows Row Source Operation

3 FAST DUAL (cr=0 pr=0 pw=0 time=3 us)
100000 TABLE ACCESS FULL FUNCTION TABLE (cr=6898 pr=0 pw=0 time=1405 us)
Function $ ASH LHA SELECT c2
unction & LIS FROM C1_CODE_NM
WHERE cl = :bl
call count cpu elapsed disk query current rows
Parse 1 0.00 0.00 0 0 0 0
Execute 3 0.00 0.00 0 0 0 0
Fetch 3 0.00 0.00 0 9 0 3
total 7 0.00 0.00 0 9 0 3
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4. FUNCTION i} sQL 45 =X

| SELECTHEO| AF2E FUNCTIONS ZQlo =2 HZASX},

& NUM DISTINCTZ} &1 Function =8 SI:71 1R =2 A2

AZbal MEFE 2 7é°|.o:|5 FUNCTIONS ArZolX|
Mol 7|-|A-|E|x| ol 71 "°|°E H} 31 0] A

Q3|8 Est7F =7} ds= M & = ALt

SELECT b.c2, a.cl

FROM function table a,
cl code nm b

WHERE a.cl = b.cl(+)

call count cpu elapsed disk query current rows
Parse 1 0.00 0.02 0 0 0 0
Execute 1 0.01 0.00 0 0 0 0
Fetch 6668 0.31 0.28 0 7350 0 100000
total 6670 0.32 0.31 0 7350 0 100000
Rows Row Source Operation

100000 HASH JOIN OUTER (cr=7350 pr=0 pw=0 time=165798 us)
100000 TABLE ACCESS FULL FUNCTION TABLE (cr=245 pr=0 pw=0 time=104 us)
100000 TABLE ACCESS FULL Cl CODE NM (cr=7105 pr=0 pw=0 time=1188 us)

b
oL
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4. FUNCTION i} sQL 45 =X

| WHEREE 2| FUNCTIONS SELECTEZ 27|X}.

¢ NUM DISTINCTZ} =30 FUNCTION =¥ Sl=7t Of@ =2 4%
RIS RO Y T_MEMBER E{|0| 20| WHEREE =710| g
...... SS ... o ASHSE 7HO EHol=
FROM t_ regmember r INNER JOIN, t member;m gﬁiHﬂJELTaE el °T$T|—EMEMBER flolS
ON r.membernéd“=.m.memberno oAl 45 0& FUNCTION =275.
...... L
WHERE 1=1
AND r.joinday BETWEEN '20100219' AND "2010030T"

AND
AND
AND
AND

r.regjoincode IN ('®#1','02','03','04",'05','09"',+~1Q")
rp.sunabclscodel IN ('04','05','06','07",'08")

ro.reacyclecade. IN_(LO01L'.'02")

get _birthday by juminno (m.juminl, jumin2 decrypt (m.jumin2enc)) BETWEEN

to_date('19000101','yyyymmdd') AND to_date('19911231', 'yyyymmdd')
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4. FUNCTION i} sQL 45 =X

| WHEREE 2| FUNCTIONS SELECTEZ 27|X}.

Hi

o o
— %g—r

& NUM DISTINCTZ} =11 Function =% 3l4=7} O L

SELECT *
FROM (

SELECT /*+ first rows */
AH2E B

,get birthday by juminno (m.juminl, jumin2 decrypt (m. jum1n2enc))

AS function call --> WHEREHO|AM AZe} ME32|2 Function $¥
FROM t regmember r INNER JOIN t member m

ON r.memberno = m.memberno

AND r.regjoincode IN ('O1','02','03','04','05','09"','10")
AND rp.sunabclscodel IN ('04','05','06','07','08")
AND rp.regcyclecode IN ('01','02")
) A
WHERE 'A. function call BETWEEN to date('19000101', 'yyyymmdd')
AND 'to_date('19911231', 'yyyymmdd')

...... dEF WHERE 1=1 AZg MEHI| A =S
AND r.joinday BETWEEN '20100219' AND '20100301" FUNCTION Cj|o|E{ ®|3

o~
Io
-
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4. FUNCTION i} sQL 45 =X

| WHEREZ 2| FUNCTIONS SELECTEZ £7|%}. [M3}srs]

¢ 10gR2 OlM = 23|23 50| Xs}EIC

SELECT /*+ LEADING (T1 T2) USE_HASH(Tl T2) */
tl.c3, t2.c4

FROM FUNCTION_TABLE tl, I_I_
o1 cobe M 2 Trace 21
WHERE tl.c2 = 0 OI' I_
AND tl.cd4 = 2 O'I[EI E77 ?
AND tl.cl = t2.cl
AND t2.c3 IN ( 'A' )

AND fn c2 codenm(T2.C4) BETWEEN 'A' AND 'B‘

SQLA™ . FUNCTION TABLEXZ} C1 CODE NM H|o|E2 =9I =0 Ho|E{7} 20| Z2{ZIC}.
B R

=42 Ho|E7t ZE{X|= F8 =72 OfL|LC}.

[

o
FN_C2_CODENM(T2.C4) BETWEEN ‘A" AND
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4. FUNCTION &1} sQL ds =H

| WHEREZE 2| FUNCTIONS SELECTEZ g7|X}. [AM3}8tE]

SQLO| E& TraceZ 12} Function =3 LS =9l

SELECT /*+ LEADING(T1 T2) USEiHASH(Tl T2) */
tl.c3, t2.c4
FROM FUNCTION TABLE tl,
Cl ~ CODE_NM t2

WHERE tl.c2 = 0
AND tl.c4 = 2 828 BIOCkOE
AND tl.cl = t2.cl
AND t2.z3 IN ( (':A' ) A-II_OI OI: H EOIEI'

AND fn c2 codenm(T2.C4) BETWEEN 'A' AND 'B‘

call count cpu elapsed disk query current rows
Parse 1 0.00 0.00 0 0 0 0
Execute 1 0.00 0.00 0 0 0 0
Fetch 113 0.45 0.41 0 838 0 1667
total 115 0.45 0.41 0 838 0 1667
FUNCTION2
Rows Row Source Operation

---------------------------------------------------------- 3 27t?

1667 HASH JOIN (cr=20826 pr=0 pw=0 time=995069 us)
16667 TABLE ACCESS FULL FUNCTION_ TABLE (cr=245 pr=0 pw=0 time=52 us)
5000 TABLE ACCESS FULL Cl CODE NM (cr=20581 pr=0 pw=0 time=973594 us)

SELECT c2
FROM C2 CODE NM
WHERE cl = :bl

call count cpu elapsed disk query current rows L
_______________________________________________________________________ 5,000tH0]| Ol

Parse 1 0.00 0.00 0 0 0 0 H-l Aa“

Execute 10000 0.54 0.53 0 0 0 0 10'000 =

Fetch 10000 0.01 0.05 0 20000 0 10000 v
total 20001 0.56 0.58 0 20000 0 10000
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4. FUNCTION &1} sQL ds =H

| WHEREZ 2| FUNCTIONS SELECTEZ £7|%}. [M3}srs]
FUNCTIONO| G 42T} 80| 48 &l 0|R= ZoAATP

SELECT /*+ LEADING(T1 T2) USE HASH(T1 T2) */
tl.c3, t2.c4
FROM FUNCTION_TABLE t1, Rows Row Source Operation
¢ci cope nMm t2 M

WHERE tl.c2 = 0 1667 HASH JOIN (cr=20826 pr=0 pw=0 time=995069 us)
AND tl.c4 = 2 16667 TABLE ACCESS FULL FUNCTION TABLE (cr=245 pr=0 pw=0 time=52 us)
AND tl.cl = t2.cl 5000 TABLE ACCESS FULL Cl CODE NM (cr=20581 pr=0 pw=0 time=973594 us
AND t2.c3 IN ( 'A' )

AND fn c2 codenm(T2.C4) BETWEEN 'A' AND 'B‘

SELECT COUNT(*) FROM C1_CODE_NM T2 WHERE T2.C3 IN ('A’) J 5,000

T2.C3=A AND FN_C2 CODENM(T2.C4) => ‘A" AND
FN_C2 CODENM(T2.C4) <= "B’
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4. FUNCTION i} sQL 45 =X

| WHEREE 2| FUNCTIONS SELECTEZ g7|x}. [Ms}stE]
WHEREZ 9| AL-&El FUNCTIONO|| Cist Hl2 2 7§ 5HAt

1. SQLS| Z|= == H|0|E|= 1,667710| X2k FUNCTIONS| +==i=l=-= 10,0001 0| Cf.

2. WHEREZ 0| =75l= FUNCTION= ArﬂoP =72 H|o|EE Ao Z2{LHX| =ZotCt.

1. FUNCTIONS| #=3i ZIl=E SELECTEO| %] A|ZI & ALIASE x| oiCt.
2. INLINE VIEWE ZFE = FUNCTION =i Z1} ALIASZ O| &0l INLINE VIEW 510j|A
o

ZAS 2B EE bt
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CHAPTER 6 FUNCTION =&} SQL ds =Xl O|sls}7|

4. FUNCTION &1} sQL ds =H

| WHEREZ 2| FUNCTIONS SELECTEZ &7|Al.
WHEREE 2| FUNCTIONS SELECTEZ &7 £ A},

"7 7 £ sl
SELECT /*+ NO MERGE () */ *
SELECT /*+ LEADING(T1 T2) USE_HASH(T1 T2) */ —— -
tl.c3, t2.cd SELECT /*+ LEADING(T1 T2) USE_HASH(T1 T2) */
FROM FUNCTION TABLE t1, £1.c3,
C1 _CODE _NM t2 tl.c4,
WHERE tl.c2 = 0 fn c2_codenm(t2.c4) AS ft2c4
AND tl.cd = 2 FROM  FUNCTION TABLE t1,
AND tl.cl = t2.cl Cl_CODE_NM t2
AND t2.C3 N ( VAV ) WHERE tl.c2 =0
AND fn c2 codenm(T2.C4) BETWEEN 'A' AND 'B" R el oG S &
— = AND tl.cl = t2.cl
AND t2.c3 IN ( 'A' )
) A
WHERE ft2c4 BETWEEN 'A' AND 'B’

1. FUNCTIONS| #=3i Z1l= SELECTEO]| %] A|ZI & ALIASE X|HoiCt.
2. INLINE VIEWEZ ZtE = FUNCTION =i Z1} ALIASE O| 20l INLINE VIEW 550 Af
=)

X7—|° *ol'lol- E |'|:.|'

[
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=X Ofsf{st7|

4. FUNCTION &1} sQL ds =H

| WHEREZE 2| FUNCTIONS SELECTEZ g7|X}. [AM3}8tE]
WHEREZE 2| FUNCTIONS SELECTE Z 74 E X}

SQL Trace Z1}

HA X

- O -

CPU TIME
0.45

S —

Function =L

call count cpu elapsed disk query current rows
Parse 1 0.00 0.00 0 0 0 0
Execute 1 0.00 0.00 0 0 0 0
Fetch 113 0.51 0.59 0 618 0 1667
total 115 0.51 0.59 0 618 0 1667
Rows Row Source Operation
1667 VIEW (cr=24384 pr=0 pw=0 time=1448413 us)
1667 HASH JOIN (cr=20826 pr=0 pw=0 time=1234042 us)
16667 TABLE ACCESS FULL FUNCTION TABLE (cr=245 pr=0 pw=0 time=58 us)
5000 TABLE ACCESS FULL Cl CODE NM (cr=20581 pr=0 pw=0 time=1213581 us)
SELECT c2
FROM C2 CODE NM
WHERE ¢l = :bl
call count cpu elapsed disk query current rows
Parse 1 0.00 0.00 0 0 0 0
Execute 11891 0.90 0.79 0 0 0 0
Eetch 11891 0.06 0.07 0 23782 0 11891
total 23783 0.96 0.86 0 23782 0 11891
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4. FUNCTION &1} sQL ds =H

| WHEREE 2| FUNCTIONS SELECTEZ g7|x}. [Ms}stE]
WHEREZE 2| FUNCTIONS SELECTEE ZHEXL

FUNCTION= SELECTZO]| ‘-’rIII AI?II%
FUNCTIONS| ==l=l==7} O =Lk
oA = LU

11,891 EHO|
SELECTOj|A{?

X-l E| of =
= H & = oX}
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it SQL Hs &4 o|slist7|

4. FUNCTION &1} sQL ds =H

| WHEREZ 2| FUNCTIONS SELECTEZ &
S 2 X}

WHEREZ& 2| FUNCTIONS SELECTEZ

SEA ZMHa

ot

VIEW 2|

71xt. [H=2etE]

SELECT /*+ NO_MERGE (A) */ *
FROM (
SELECT /*+ LEADING(T1 T2)
tl.c3,
tl.c4,
fn_c2 codenm(t2.c4) AS ft2c4
FUNCTION TABLE tl1,
Cl CODE NM t2
tl.c2 =0
tl.cd4d = 2
tl.cl = t2.cl
t2.c3 IN ( 'A' )

USE HASH(T1 T2)

FROM

WHERE
AND
AND
AND

) A

-— WHERE ft2c4 FMHE

BETWEEN 'A' AND 'B‘

*/

A*
FUNCTION ¥ i<
SELECT c2
FROM C2 CODE NM
WHERE cl = :bl
call count cpu elapsed disk query rows
Parse 1 0.00 0.00 0 0 0
Execute 1891 0.14 0.10 0 0 0
Fetch 1891 0.03 0.01 0 3782 1891
total 3783 0.17 0.11 0 3782 1891

5 25

WHEREZ FUNCTION =
( 10,000 )

THE

SELECTA 0| A{

e |
ol
o

S| A
CIE

Al A

S}X} FUNCTIONS| ==3¢H

SeEic

SELECTAE FUNCTION =+
(1,891)

192 crem



CHAPTER 6 FUNCTION =&1} SQL d= Al O|sl{st7|

4. FUNCTION i} sQL 45 =X

| WHEREE 2| FUNCTIONS SELECTEZ g7|x}. [Ms}stE]
WHEREZE 2| FUNCTIONS SELECTEE ZHEXL
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4. FUNCTION £33} sqL Ms 25X

| WHEREZE 2| FUNCTIONS SELECTEZ g7|X}. [AM3}8tE]
WHEREZE 2| FUNCTIONS SELECTE Z & E X}

of A=
o{C| HX}~n~
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| WHEREZ 2| FUNCTIONS SELECTEZ £7|%}. [M3}srs]
WHEREE 2| FUNCTIONS SELECTEZ &7 £ A},

10053 Trace2}
DBMS XPLANS HH
OI- AL OI()-IR
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CHAPTER 6 FUNCTION =31} SQL d& =Xl O|s{35}7|

4. FUNCTION i} sQL 45 =X

| WHEREZ 2| FUNCTIONS SELECTEZ £7|X}. [M3}ets]
WHEREZE 2| FUNCTIONS SELECTE Z & E X}

10053 TRACE Z 1}

khkkhkhkkkhkhkkhkhkhkkhkhkhkkhkhkhkk Ak hkhkkkk%k

Predicate Move-Around (PM)
Ahk Ak Ak khkkhkhkhkhkkhkhkkhhkkhhkkhkkhkkkkkk

PM: Considering predicate move-around in SELS$1 (#0).

PM: Checking validity of predicate move-around in SELS1 (#0).
PM: Passed validity checks.

FPD: Considering simple filter push in SELS$1 (#0)

FPD: Current where clause predicates in SELS$1 (#0)

"A"."FT2C4">='A' AND "A"."FT2C4"<='B'
kkogcp: try to generate transitive predicate from check constraints for SEL$1 (#0)
predicates with check contraints: "A"."FT2C4">='A' AND "A"."FT2C4"<='B' AND 'B'>='A'

2 2 2 2 . npMm n ns_ 1 v LN 1] we_u v v [ | v FPD HEI-AH
after transitive predicate generation: "A"."FT2C4">='A' AND "A"."FT2C4"<='B' AND 'A'<='B o
finally: "A"."FT2C4">='A' AND "A"."FT2C4"<='B' AND 'A'<='B' =74 HHA
FPD: Following transitive predicates are generated in SELS1 (#0) : 'A'<="'B' HF AH
JPPD: JPPD bypassed: View not on right-side of outer join = o
FPD: Following are pushed to where clause of SEL$2 (#0) : —> simple filterE view®2 HEA|H £2C}.

"SCOTT"."FN C2 CODENM" ("T2"."C4")>='A' AND "SCOTT"."FN C2 CODENM" ("T2"."C4")
<='B' AND 'A'<='B'

FPD: Considering simple filter push in SEL$2 (#0)

FPD: Current where clause predicates in SELS$2 (#0)
"T1"."C2"=0 AND "T1"."C4"=2 AND "T1"."C1"="T2"."C1l" AND "T2"."C3"='A' AND
"SCOTT"."FN C2 CODENM" ("T2"."C4")>='A' AND "SCOTT"."FN C2 CODENM" ("T2"."C4")
<='B' AND 'A'<='B"
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4. FUNCTION &1} sQL ds =H

| WHEREE 2| FUNCTIONS SELECTEZ g7|x}. [Ms}stE]
WHEREZE 2| FUNCTIONS SELECTEE ZHEXL

1. 10053 TRACE =4 Zif OptimizerZ} FPD(Filter Push Down)0i| ‘83 0}0] =
7 do= FE A

2. QUERY TRANSFORMATIONGO] FPD= WHEREZO]| FUCTIONS 22 i OfL| =}
SELECTZ0]| FUNCTIONS At =M & SQLEL} ===} ¢

| 57 FPD2t SELECT 2 Al2=l FUNCTION If-= QI%|
oA & = AS72

DBMS_XPLAN
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4. FUNCTION &1} sQL ds =H

| WHEREZE 2| FUNCTIONS SELECTEZ g7|X}. [AM3}8tE]
WHEREZE 2| FUNCTIONS SELECTE Z & E X}

Predicate Informationa} Column Projection Information0f| 1 0| QIC} J

DBMS_XPLAN Z 1}

————————————————————————————————————————————— e}

| Id | Operation | Name | Rows | Bytes | Cost | Time | ID4 F"—TER E_Zd
————————————————————————————————————————————— FUNCTION 23]

| 0 | SELECT STATEMENT | | | | 170 | | (
| 1 |  VIEW \ \ 12 | 24K | 170 | 00:00:03 |

| 2 | HASH JOIN \ 12 | 264 | 170 | 00:00:03 |

| 3 | TABLE ACCESS FULL | FUNCTION TABLE | 16K | 195K | 59 | 00:00:01 |

| 4 | TABLE ACCESS FULL | Cl1 CODE NM | 12 | 120 | 110 | 00:00:02 |

————————————————————————————————————————————— e

Predicate Information:

2 — adeccess(MTIW. YCLY="T2" "c1"™)
3 - filter (("T1"."C4"=2 AND "T1"."C2"=0))
4 - filter (("T2"."C3"='A' AND "FN_C2_CODENM"("T2"."C4")>='A' AND "FN_C2_CODENM" ("T2"."C4")<='B'))

Column Projection Information (identified by operation id): ID1 FT2C47I.
——————————————————————————————————————————————————————————— VARCHAR2(4000)
"A"."C3" [VARCHAR2,4], "A"."C4"[NUMBER,22], "FT2C4"[VARCHAR2,4000]
(#keys=1) "T1"."C3"[VARCHAR2,4], "T2"."CA4" [NUMBER, 22]

"T1"."Cl" [NUMBER,22], "T1"."C3"[VARCHARZ2,4]

"T2"."C1l" [NUMBER,22], "T2"."C4"[NUMBER, 22]
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4. FUNCTION &1} sQL ds =H

| WHEREZE 2| FUNCTIONS SELECTEZ g7|X}. [AM3}8tE]
WHEREZE 2| FUNCTIONS SELECTE Z & E X}

OPTIMIZERO] o|st HHAE SQL &2 of=6 EH ot2jet ZCt

SELECT /*+ NO _MERGE (A)) */

*

FROM (

SELECT /*+ LEADING ("T1" "T2") USE_HASH ("T2") USE_HASH ("T1"™) */
tl.c3,
t2.c4,

FN_2 CODENM(t2.c4) FT2Cc4 --> 2EHR5}H| L}EE serLecTZ2| FUNCTION
FROM FUNCTION_TABLE Tl ,

Cl CODE NM T2
WHERE tl.cd =2

AND tl.c2 =0

AND tl.cl =t2.C1

AND t2.c3 ="A"

AND FN_C2 CODENM(t2.c4) >='A' ---> FpDO| 2|8 X=710| ¢to 2 HE
AND FN C2 CODENM(t2.c4) <='B' ---> FPDOj| 2|8f =Zo| ¢tez HE
) A
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4. FUNCTION =¥di} sQL ds =H

| WHEREZ 2| FUNCTIONS SELECTEZ £7|%}. [M3}srs]
WHEREE 2| FUNCTIONS SELECTEZ &7 £ A},
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4. FUNCTION =d1} sqL ‘45 =4

| WHEREZE 2| FUNCTIONS SELECTEZ g7|X}. [AM3}8tE]
WHEREZE 2| FUNCTIONS SELECTE Z & E X}

HE

ot

SELECT /*+ NO MERGE (&) */ *

FROM (
SELECT /*+ LEADING(T1 T2) USE HASH(T1 T2) */
tl.c3,
tl.c4, x4 e
(SELECT £n_c2_ codenm(t2.c4)FROM DUAL) AS ft2c4 SELECTZE 0| EX|SI=
FROM FUNCTION TABLE tl1, FUNCT|0N0| 57% HI-AﬂI%
Cl_CODE_NM t2 ol_xl_
WHERE tl.c2 = 0
AND tl.c4 = 2
AND tl.cl = t2.cl R —
AND t2.c3 IN ( 'A' )

) A
WHERE ft2c4 BETWEEN 'A' AND 'B'

o e¥em
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4. FUNCTION &1} sQL ds =H

| WHEREZE 2| FUNCTIONS SELECTEZ g7|X}. [AM3}8tE]
WHEREZE 2| FUNCTIONS SELECTE Z 74 E X}

DBMS_XPLAN Z 1}

Function 3L}

| Id | Operation | Name | A-Rows | A-Time | Buffers |
| 1 | FAST DUAL | | 1 100:00:00.01| 0 |
| 2 | VIEW | | 1667 |00:00:00.03] 828 |
1= 3 | FILTER | | 1667 |00:00:00.03] 828 |
[* 4 | HASH JOIN | | 1667 100:00:00.03]| 826 |
|#= 5 | TABLE ACCESS FULL| FUNCTION TABLE | 1667 |00:00:00.01 | 245 |
[* 6 | TABLE ACCESS FULL| Cl CODE NM | 5000 100:00:00.01 | 581 |
| 7 FAST DUAL | | 1 100:00:00.01| 0 |
Predicate Information (identified by operation id)
3 - filter((>='A' AND <='B'))
4 - access(("T1"."C1l"="T2"."C1")
5 - filter (("T1"."C4"=2 AND "T1"."C2"=0))
6 - filter("T2"."C3"='A")
SELECT C2
FROM C2 CODE NM
WHERE Cl1 = :B1
call count cpu elapsed disk query current rows
Parse 1 0.00 0.00 0 0 0 0
Execute 1 0.00 0.00 0 0 0 0
Fetch 1 0.00 0.00 0 2 0 1
total 3 0.00 0.00 0 2 0 1
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5. Summary

I Summary

FUNCTIONS| &tH

USER DEFINED FUNCTIONS| S+

FUNCTIONS| =

FUNCTION =<1} sQL
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DECODE & CASE WHEN O|s}j 5! =ZH 2 XN2|6}7]

w ‘ DECODE 7|2 W& O|oli5t7|
e * DECODE
* DECODE 5 H

- DECODER} B8 =0|4
- CASE 7|2 & o|d5l|st7|

*__I_LI:I)\-IEI:|

— =2 O
* CASE &2 HftH
* =M™ CASE A Of |
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CHAPTER 7 Decode & Case When O[3l & =74 2 X2|5}7|

1. DECODE 7|2 L& 0|5dl{5}7]

¢ SQLUO|M IF - THEN_ ELSE IF - END 2X12| X2|E 755} slF = e%0|c}.
pji€e)p) =l @ TURE or FALSE Z 1oy [}t ZHzk 2 22 28 0 S8351H AREICE

¢ sQLUiolA FROMES H2let 2E IXI0AM A

Ofo
N
oIr
Ot
n

pdee)n)s T DECODE({column | expression}, search1, result1 [search2,result?] ... [default])
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CHAPTER 7 Decode & Case When O|glf & =H 2 N2|5}7|

1. DECODE

pjdee)n)s S DECODE({column | expression}, search1, result1 [search2result?] ... [default])

HO|=2| ZEO|Lt AMA S AMER + AS
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CHAPTER 7 Decode & Case When O[3} & =71 & X2|8}7]

1. DECODE

pjdee)n)s S DECODE({column | expression}, search1, result1 [search2result?] ... [default])

=

COLUMN | EXPRESSION2| ZAnte} Hlw ' ZtE X|7.
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CHAPTER 7 Decode & Case When O[3} & =71 & X2|8}7]

1. DECODE

pjdee)n)s S DECODE({column | expression}, search1, result1 [search2result?] ... [default])

=

COLUMN | EXPRESSIONX} SEARCH10| Z}O| ZCtH 2|8 g Z+2 X|H.
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CHAPTER 7 Decode & Case When O[3} & =71 & X2|8}7]

1. DECODE

pjdee)n)s S DECODE({column | expression}, search1, result1 [search2result?] ... [default])

|

SEARCH22} RESULT2= T4 20| 7|=&|H, IFE0|A ELSIFRl 22 e 2

)
-) !

= = EHO| H| 7} B= FALSEO|™ NULL ==
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CHAPTER 7 Decode & Case When O[3} & =71 & X2|8}7]

1. DECODE

pjdee)n)s S DECODE({column | expression}, search1, result1 [search2result?] ... [default])

DE H17t FLASEY E2
DEFAULTE 0|83} 7= X

= 9+1 2 92} Hl! - FASLEO|E 2 LIS IFE 0|

9+1 = 101} H|w — TUREO|E2 ‘{2’ 2|H
ojok 9+2; H|i Sttt — = HHO| H|w 2= FALSEO|E 2 DEFAULTEZ X|™st ‘™3 2| &
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CHAPTER 7 Decode & Case When O[3} & =71 & X2|8}7]

1. DECODE

pjdee)p)s i DECODE (9+1, 9, "8&EH1" 10, '"™E2 '™HEY)

l PL/SQLE E#
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CHAPTER 7 Decode & Case When O|glf &l =74 & X 2|5}7|

1. DECODE

| DECODE 5#

SELECT deptno,
sal ,
DECODE( deptno , 30 , DECODE( sal , 2200 , 'DEPTNO=30 AND SAL=2200' ,
'DEPTNO=30 AND SAL<>2200' ) , 'DEPTNO <> 30' )
FROM emp ;

DEPTNO =
30

SAL = 2200 DEPTNO=30 AND SAL=2200

DEPTNO=20 AND SAL<>2200
DEPTNO <> 30

e e¥em



CHAPTER 7 Decode & Case When O|8l| & =H 2 Xz2|8}7|

1. DECODE

| DECODE &3

SELECT deptno,
sal
DECODE( deptno , 30 , DECODE( sal , 2200 , 'DEPTNO=30 AND SAL=2200'
'DEPTNO=30 AND SAL<>2200' ) , 'DEPTNO <> 30' )

FROM emp

PL/SQLE BT

IF DEPTNO = 30 THEN
IF SAL = 2200 THEN
RETURN ‘DEPTNO=30 AND SAL=2200" ;
ELSE
RETURN ‘DEPTNO=30 AND SAL<>2200" ;
END IF;
ELSE
RETURN '‘DEPTNO <> 30%
END IF;

crem



CHAPTER 7 Decode & Case When O|8ff & = & X 2|38}17|

2. DECODER} M 50|+

| RowE Column2 2 2t - Scalar Sub QueryZS 0| 8% ZHdH

SELECT '2011/12/01" saledt_1201,
(SELECT SUM(target) FROM decode_t1 WHERE sale_dt='20111201") AS target_1201,
(SELECT SUM(salecnt) FROM decode_t1 WHERE sale_dt ='20111201') AS sale_1201,

— g;l:

'2011/12/10" saledt_1210,
(SELECT SUM(target) FROM decode_t1 WHERE sale_dt='20111210") AS target_1210,
(SELECT SUM(salecnt) FROM decode_t1 WHERE sale_dt ='20111210') AS sale_1210

FROM DUAL
call count cpu elapsed disk query current I OWS
Parse 1 0.00 0.00 0 0 0 0
Execute 1 0.00 0.00 0 0 0 0
Fetch 2 1.68 1.69 0 19744 0 1

DECODEE Al29510

Rows Row Source Operation

1 SORT AGGREGATE (cr=1040 pr=0 pw=0 time=85366 us)
100000  TABLE ACCESS BY INDEX ROWID DECODE_T1 (cr=1040 pr=0 pw=0 time=50 us)
100000 INDEX RANGE SCAN [DX_DECODE_T1 (cr=281 pr=0 pw=0 time=6194 us)
1 SORT AGGREGATE (cr=1040 pr=0 pw=0 time=85824 us)
100000  TABLE ACCESS BY INDEX ROWID DECODE_T1 (cr=1040 pr=0 pw=0 time=31 us)
100000 INDEX RANGE SCAN [DX_DECODE_T1 (cr=281 pr=0 pw=0 time=6441 us)
........ = S A5, =
1 SORT AGGREGATE (cr=1058 pr=0 pw=0 time=88706 us)
99785  TABLE ACCESS BY INDEX ROWID DECODE_T1 (cr=1058 pr=0 pw=0 time=30 us)
99785 INDEX RANGE SCAN [DX_DECODE_T1 (cr=281 pr=0 pw=0 time=6535 us)
FAST DUAL (cr=0 pr=0 pw=0 time=1 us)
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CHAPTER 7 Decode & Case When O|8l| & =H 2 Xz2|8}7|

2. DECODER} M 50|+

| RowE Column2 2 M2t — Scalar Sub QueryZS 0|8%t =

SELECT|'2011/12/01" saledt_1201,
(SELECT SUM(target) FROM decode_t1 WHERE sale_dt='20111201"') AS target_1201,
(SELECT SUM(salecnt) FROM decode_t1 WHERE sale_dt ='20111201') AS sale_1201,

T S~

'2011/12/10" saledt_1210,

(SELECT SUM(target) FROM decode_t1 WHERE sale_dt='20111210"') AS target_1210,
(SELECT SUM(salecnt) FROM decode_t1 WHERE sale_dt ='20111210') AS sale_1210

==k

FROM DUAL;
cal | count cpu elapsed disk query current rows
Parse 1 0.00 0.00 0 0 0 0
Execute 1 0.00 0.00 0 0 0 0
Fetch 2 1.68 1.69 0 19744 0 1
total 4 1.68 1.69 0 19744 0 1
Rows Row Source Operation

1
100000
100000

1
100000
100000

1

1
99785
99785

SORT AGGREGATE (cr=1040 pr=0 pw=0 time=85366 us)

TABLE ACCESS BY INDEX ROWID DECODE_T1 (cr=1040 pr=0 pw=0 time=50 us)
INDEX RANGE SCAN IDX_DECODE_T1 (cr=281 pr=0 pw=0 time=6194 us)

SORT AGGREGATE (cr=1040 pr=0 pw=0 time=85824 us)

TABLE ACCESS BY INDEX ROWID DECODE_T1 (cr=1040 pr=0 pw=0 time=31 us)
INDEX RANGE SCAN |DX_DECODE_T1 (cr=281 pr=0 pw=0 time=6441 us)

SORT AGGREGATE (cr=1002 pr=0 pw=0 time=101328 us)

........ — =D M2k

SORT AGGREGATE (cr=1058 pr=0 pw-O t ime=88706 us)
TABLE ACCESS BY INDEX ROWID DECODE_T1 (cr=1058 pr=0 pw=0 time=30 us)
INDEX RANGE SCAN |DX_DECODE_T1 (cr=281 pr=0 pw=0 time=6535 us)
FAST DUAL (cr=0 pr=0 pw=0 time=1 us)
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CHAPTER 7 Decode & Case When O[3 & =H & X{2|5}7]

2. DECODER} M 50|+

| RowE Column22 ¥ % - Scalar Sub QueryS 0|83t

SELECT| '2011/12/01" saledt_1201,

(SELECT SUM(target) FROM decode_t1 WHERE sale_dt='20111201"') AS target_1201,
(SELECT SUM(salecnt) FROM decode_t1 WHERE sale_dt ='20111201') AS sale_1201,
P %ab

'2011/12/10" saledt_1210,

(SELECT SUM(target) FROM decode_t1 WHERE sale_dt='20111210"') AS target_1210,

(SELECT SUM(salecnt) FROM decode_t1 WHERE sale_dt ='20111210"') AS sale_1210

FROM DUAL;
cal | count cpu elapsed disk query current rows
Parse 1 0.00 0.00 0 0 0 0
Execute 1 0.00 0.00 0 0 0 0
Fetch 2 1.68 1.69 0 19744 0 1
total 4 1.68 1.69 0 19744 0 1
Rows Row Source Operation

1 SORT AGGREGATE (cr=1040 pr=0 pw=0 time=85366 us)
100000  TABLE ACCESS BY INDEX ROWID DECODE_T1 (cr=1040 pr=0 pw=0 time=50 us)
100000 INDEX RANGE SCAN IDX_DECODE_T1 (cr=281 pr=0 pw=0 time=6194 us)

1 SORT AGGREGATE (cr=1040 pr=0 pw=0 time=85824 us)
100000  TABLE ACCESS BY INDEX ROWID DECODE_T1 (cr=1040 pr=0 pw=0 time=31 us)
100000 INDEX RANGE SCAN |DX_DECODE_T1 (cr=281 pr=0 pw=0 time=6441 us)

1 SORT AGGREGATE (cr=1002 pr=0 pw=0 time=101328 us)

........ —— ZJF M

1 SORT AGGREGATE (cr=1058 pr=0 pw-O t ime=88706 us)
99785  TABLE ACCESS BY INDEX ROWID DECODE_T1 (cr=1058 pr=0 pw=0 time=30 us)
99785 INDEX RANGE SCAN |DX_DECODE_T1 (cr=281 pr=0 pw=0 time=6535 us)
FAST DUAL (cr=0 pr=0 pw=0 time=1 us)

2ty

<

EH
=
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CHAPTER 7 Decode & Case When O|8ff & = & X 2|38}17|

2. DECODER} M 50|+

| RowE Column2 2 M2 - DECODEE 0|28 XHdH

SELECT '2011/12/01" saledt_1201,

SUM(DECODE(sale_dt, '20111201",
SUM(DECODE(sale_dt, '20111201",
'2011/12/02" saledt_1202,

SUM(DECODE(sale_dt, '20111202'
SUM(DECODE(sale_dt, '20111202'
'2011/12/03" saledt_1203,

SUM(DECODE(sale_dt, '20111203'
SUM(DECODE(sale_dt, '20111203"

=
— Sét

'2011/12/08" saledt_1208,
SUM(DECODE(sale_dt, '20111208'
SUM(DECODE(sale_dt, '20111208"
'2011/12/09" saledt_1209,
SUM(DECODE(sale_dt, '20111209"
SUM(DECODE(sale_dt, '20111209'
'2011/12/10" saledt_1210,
SUM(DECODE(sale_dt, '20111210°

target, 0)) AS target_1201,

salecnt, 0)) AS sale_1201,

,target, 0)) AS target_1202,
,salecnt, 0)) AS sale_1202,

,target, 0)) AS target_1203,
,salecnt, 0)) AS sale_1203,
,target, 0)) AS target_1208,
,salecnt, 0)) AS sale_1208,

,target, 0)) AS target_1209,
,salecnt, 0)) AS sale_1209,

,target, 0)) AS target_1210,

SUM(DECODE(sale_dt, '20111210"

,salecnt, 0)) AS sale_1210

7| & Scalar Sub Query 2

FROM DECODE_T1
WHERE SALE_OT BETWEEN ‘20111201 AND ‘20111210’
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CHAPTER 7 Decode & Case When O[3 & =H & X{2|5}7]

2. DECODER} M 50|+

| RowE Column2 2 M2 - DECODEE 0|28 XHdH

call count cpu elapsed disk query current rOws
Parse 1 0.01 0.01 0 1 0 0
Execute 1 . . 0 0 0 0
Fetch 2 1.85 1.87 0 7184 0 1
total 4 1.87 1.88 0 7185 0 1
Rows Row Source Operation
1 SORT AGGREGATE (cr=7184 pr=0 pw=0 time=1878579 us)
057364  TABLE ACCESS FULL DECODE_T1 (cr=7184 pr=0 pw=0 time=61 us)
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CHAPTER 7 Decode & Case When O|8ff & = & X 2|38}17|

2. DECODER} M 50|+

| RowE Column2 2 H 3t — Scalar vs Decode

call count cpu elapsed disk query current rows
Parse 1 0.00 0.00 0 0 0 0
Execute 1 0.00 0.00 0 0 0 0
Fetch 2 1.68 1.69 0 19744 0 1
total 4 1.68 1.69 0 19744 0 1
Rows Row Source Operation
1 SORT AGGREGATE (cr=1040 pr=0 pw=0 time=85366 us)
100000  TABLE ACCESS BY INDEX ROWID DECODE_T1 (cr=1040 pr=0 pw=0 time=50 us)
100000 INDEX RANGE SCAN [DX_DECODE_T1 (cr=281 pr=0 pw=0 time=6194 us)
1 SORT AGGREGATE (cr=1040 pr=0 pw=0 time=85824 us)
100000  TABLE ACCESS BY INDEX ROWID DECODE_T1 (cr=1040 pr=0 pw=0 time=31 us)
100000 INDEX RANGE SCAN [DX_DECODE_T1 (cr=281 pr=0 pw=0 time=6441 us)
1 SORT AGGREGATE (cr=1002 pr=0 pw=0 time=101328 us)
........ — S 4=, =
1 SORT AGGREGATE (cr=1058 pr=0 pw=0 time=88706 us)
99785  TABLE ACCESS BY INDEX ROWID DECODE_T1 (cr=1058 pr=0 pw=0 time=30 us)
99785 INDEX RANGE SCAN [DX_DECODE_T1 (cr=281 pr=0 pw=0 time=6535 us)
FAST DUAL (cr=0 pr=0 pw=0 time=1 us)
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CHAPTER 7 Decode & Case When O[3 & =H & X{2|5}7]

2. DECODER} M 50|+

| RowE Column2 2 Hg — Scalar vs Decode

call count cpu elapsed disk query current rows
Parse 1 0.01 0.01 0 1 0 0
Execute 1 . . 0 0 0 0
Fetch 2 1.85 1.87 0 7184 0 1
total 4 1.87 1.88 0 7185 0 1
Rows Row Source Operation
1 SORT AGGREGATE (cr=7184 pr=0 pw=0 time=1878579 us)
957364  TABLE ACCESS FULL DECODE_T1 (cr=7184 pr=0 pw=0 time=61 us)

Is Winner
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CHAPTER 7 Decode & Case When O[3 & =H & X{2|5}7]

2. DECODER} M 50|+

| RowE Column2 2 M2t - Scalar vs Decode

=l M Si= 7, Edots H[2&80| BO| ot 2D, A0 HO|EH £50| 2

& Scalar Sub QueryE A% 4 2= Index Clustering Factor?t &= 510 HO| &2 B
|
Winner is £ Caching & AE{O|2 2 Disk 1/07} M3 giRiCk.

Decode!

& DECODEE AFE3ESQLO| A2 Select ListAO| ===l H 0|52 Q18| DECODEE &t

—
SHOZ ad5ts STt BB 2 Nl A[ZHo] ZAt= FO|H.
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CHAPTER 7 Decode & Case When O[3} & =71 & X2|8}7]

2. DECODE®} M5 0|+

| RowE Column2 2 2t — Scalar vs Decode

Low CREATE TABLE decode_temp AS SELECT * FROM decode_t1 ORDER BY target;

Clustering CREATE INDEX idx_decode_temp ON decode_temp (sale_dt);

Factor
CREATE INDEX idx_decode_temp_02 ON decode_temp (empno);

EXEC dbms_stats.gather_table_stats('scott’, '"decode_temp’);

Buffer Cache

ALTER SYSTEM FLUSH BUFFER_CACHE;
Flush
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CHAPTER 7 Decode & Case When 0|8l & =7 2 X2|38}7

2. DECODER} M 50|+

| RowE Column2 2 ¥t - Scalar vs Decode

cal | count cpu elapsed disk query current rOws
Parse 1 0.03 0.03 0 0 0 0
Execute 1 0.00 0.00 0 0 0 0
Fetch 2 3.02 37.27 9932 32720 0 1
total 4 3.05 37.31 9932 32720 0 1

cal | count cpu elapsed disk query current rows
Parse 1 0.00 0.01 0 0 0 0
Execute 1 0.00 0.00 0 0 0 0
Fetch 2 2.09 3.27 7175 7184 0 1
total 4 2.09 3.28 7175 7184 0 1

1 e¥em



CHAPTER 7 Decode & Case When O|glf & =H 2 N2|5}7|

2. DECODER} M 50|+

| DECODE ALEA| M7|& H= &

NULL GljofE

A 2|of| CHj<st
hAT £

CPU BURN!!

Default 22
—o}7| $lof
7= A4k
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CHAPTER 7 Decode & Case When 0|3} &

2. DECODER} M 50|+

=4 2 Me[st7|

| DECODE A2 A| M7|= H|& & - Default 2t X| ™

SELECT

'2011/12/01"' saledt

SUM (DECODE (sale dt,
SUM (DECODE (sale dt,

'2011/12/02' saledt

SUM (DECODE (sale dt,
SUM (DECODE (sale dt,

'2011/12/03" saledt

SUM (DECODE (sale dt,
SUM (DECODE (sale dt,

'2011/12/04" saledt

SUM (DECODE (sale dt,
SUM (DECODE (sale dt,

=
- =<

'2011/12/08"' saledt

SUM (DECODE (sale dt,
SUM (DECODE (sale dt,

'2011/12/09"' saledt

SUM (DECODE (sale dt,
SUM (DECODE (sale dt,

'2011/12/10"' saledt

SUM (DECODE (sale_ dt,
SUM (DECODE (sale dt,

FROM DECODE T1

1201,
'20111201"', target,
'20111201"', salecnt,
1202,
'20111202", target,
'20111202"',salecnt,
1203,
'20111203", target,
'20111203"',salecnt,
1204,
'20111204", target,
'20111204"',salecnt,

1208,
'20111208"', target,
'20111208"',salecnt,
1209,
'20111209"', target,
'20111209',salecnt,
1210,
'20111210"', target,
'20111210"', salecnt,

0)) AS target 1201,
0)) AS sale 1201,

0)) AS target 1202,
0)) AS sale 1202,

0)) AS target 1203,
0)) AS sale 1203,

0)) AS target 1204,
0)) AS sale 1204,
0)) AS target 1208,

)
0)) AS sale 1208,

0)) AS target 1209,
0)) AS sale 1209,

0)) AS target 1210,
0)) AS sale 1210
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CHAPTER 7 Decode & Case When O|glf & =H 2 N2|5}7|

2. DECODER} M 50|+

| DECODE AM2A| M7|= H|2 € - Default 2t X

Defaulté} X|d Al IFE2E HE

IF &2 Al THEN
RETURN Zf
ELSE
RETURN Zf
END IF

Default?t X8 Al IFE2 2 HE

IFr =4 Al 7HEN
RETURN 24
END IF
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CHAPTER 7 Decode & Case When O[3 & =H & X{2|5}7]

2. DECODER} M 50|+

| DECODE A2 A| M7|= H|& & - Default?t M

SELECT

'2011/12/01"' saledt

SUM (DECODE (sale dt,
SUM (DECODE (sale dt,

'2011/12/02' saledt

SUM (DECODE (sale dt,
SUM (DECODE (sale dt,

'2011/12/03" saledt

SUM (DECODE (sale dt,
SUM (DECODE (sale dt,

'2011/12/04" saledt

SUM (DECODE (sale dt,
SUM (DECODE (sale dt,

=
- =<

'2011/12/08"' saledt

SUM (DECODE (sale dt,
SUM (DECODE (sale dt,

'2011/12/09"' saledt

SUM (DECODE (sale dt,
SUM (DECODE (sale dt,

'2011/12/10"' saledt

SUM (DECODE (sale_ dt,
SUM (DECODE (sale dt,

FROM DECODE T1

1201,
'20111201", target)) AS target 1201,
'20111201",salecnt)) AS sale 1201,
1202,
'20111202", target)) AS target 1202,
'20111202",salecnt)) AS sale 1202,
1203,
'20111203',target)) AS target 1203,
'20111203",salecnt)) AS sale 1203,
1204,
'20111204"',target)) AS target 1204,
'20111204",salecnt)) AS sale 1204,

1208,

'20111208"', target)) AS target 1208,
'20111208',salecnt)) AS sale 1208,
1209,

'20111209', target)) AS target 1209,
'20111209'",salecnt)) AS sale 1209,
1210,

'20111210', target)) AS target 1210,
'20111210",salecnt)) AS sale 1210
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CHAPTER 7 Decode & Case When O|8ff & = & X 2|38}17|

2. DECODER} M 50|+

| DECODE A2 A| M7|&= H|Z8 - NVL

SELECT '2011/12/01' saledt 1201,

'2011/12/02"' saledt 1202,

'2011/12/03"' saledt 1203,

'2011/12/04"' saledt 1204,

=<
==,

'2011/12/08"' saledt 1208,

'2011/12/09' saledt 1209,

'2011/12/10' saledt 1210,

FROM DECODE T1

NVL (SUM (DECODE (sale dt, '20111201',target)),0) AS target 1201,
NVL (SUM (DECODE (sale dt, '20111201',salecnt)),0) AS sale 1201,

NVL (SUM (DECODE (sale dt, '20111202',target)),0) AS target 1202,
NVL (SUM (DECODE (sale dt, '20111202',salecnt)),0) AS sale 1202,

NVL (SUM (DECODE (sale dt, '20111203',target)),0) AS target 1203,
NVL (SUM (DECODE (sale dt, '20111203',salecnt)),0) AS sale 1203,

NVL (SUM (DECODE (sale dt, '20111204',target)),0) AS target 1204,
NVL (SUM (DECODE (sale dt, '20111204',salecnt)),0) AS sale 1204,
NVL (SUM (DECODE (sale dt, '20111208',target)),0) AS target 1208,

NVL (SUM (DECODE (sale dt, '20111208',salecnt)),0) AS sale 1208,

NVL (SUM (DECODE (sale dt, '20111209',target)),0) AS target 1209,
NVL (SUM (DECODE (sale dt, '20111209',salecnt)),0) AS sale 1209,

NVL (SUM (DECODE (sale dt, '20111210',target)),0) AS target 1210,
NVL (SUM (DECODE (sale dt, '20111210',salecnt)),0) AS sale 1210
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CHAPTER 7 Decode & Case When O3} &

2. DECODER} M 50|+

=4 2 Me[st7|

| 371X 22| 45 HlmgA

Default 2t X|’d

call count cpu elapsed disk query current rows
Parse 1 0.00 0.00 0 0 0 0
Execute 1 0.00 0.00 0 0 0 0
Fetch 2 1.85 1.85 0 7184 0 1
total 4 1.85 1.85 0 7184 0 1
call count cpu elapsed disk query current rows
Parse 1 0.00 0.00 0 0 0 0
Execute 1 0.00 0.00 0 0 0 0
Fetch 2 1.15 1.15 0 7184 0 1
total 4 1.15 1.15 0 7184 0 1
call count cpu elapsed disk query current rows
Parse 1 0.00 0.00 0 0 0 0
Execute 1 0.00 0.00 0 0 0 0
Fetch 2 1.17 1.17 0 7184 0 1
total 4 1.17 1.17 0 7184 0 1

189

crem



CHAPTER 7 Decode & Case When O|8l] & = & X2|35}7|

2. DECODER} 0|+

| DECODES| 2= A0 [}2 Index AFHR 27} 0|#:2} off Zutot

SELECT /*+ NO_EXPAND */
*

FROM DECODE_T1 a
WHERE empno = DECODE(:b1, NULL, a.empno, :b1l);

:B1 is NULL ? . OR | :B1 is NOT NULL ?

— —
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CHAPTER 7 Decode & Case When O|8ff & = & X 2|38}17|

2. DECODER} M 50|+

| DECODE®S| 2 E AtE0] 2 Index AHE £7t 0|+t 8fj Aot

VAR b1 NUMBER
EXEC :b1 := 10

SELECT /*+ NO_EXPAND */ =
FROM DECODE_T1 a
WHERE empno = DECODE(:b1, NULL, a.empno, :b1)

:B1 is NOT call count cpu elapsed disk query current rOWS
NULL ? Parse 1 0.00 0.02 0 0 0 0
- v Execute 1 0.01 0.13 0 0 0 0
R Fetch 2 0.3 0.41 1 7185 0 10
total 4 0.34 0.57 1 7185 0 10

Rows Row Source Operation

10 TABLE ACCESS FULL DECODE_T1 (cr=7185 pr=1 pw=0 time=417594 us)

BAD
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CHAPTER 7 Decode & Case When O[3 & =H & X{2|5}7]

2. DECODER} M 50|+

| DECODES| Z2E ALZ0]| M2 Index AHE 7} 0|29} s Zutol

SELECT * FROM decode_t1 WHERE empno
UNION ALL
SELECT * FROM decode_t1 WHERE empno

:b1 AND :b1 IS NOT NULL

empno AND :b1 IS NULL

cal | count cpu elapsed disk query current r Ows
Parse 1 0.00 0.00 0 0 0 0
Execute 1 0.00 0.01 0 0 0 0
Fetch 2 0.00 0 14 0 10
total 4 0.00 0.01 0 14 0 10
Rows Row Source Operation

0 UNION-ALL (cr=14 pr=0 pw=0 time=171 us)

0 FILTER (cr=14 pr=0 pw=0 time=164 us)

0 TABLE ACCESS BY INDEX ROWID DECODE_T1 (cr=14 pr=0 pw=0 time=149 us)
0 INDEX RANGE SCAN |DX_DECODE_T1_02 (cr=4 pr=0 pw=0 time=60 us)
0
0

FILTER (cr=0 pr=0 pw=0 time=1 us)
TABLE ACCESS FULL DECODE_T1 (cr=0 pr=0 pw=0 time=0 us)
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CHAPTER 7 Decode & Case When O|glf & =H 2 N2|5}7|

3. CASE

EERT

\ 4

CASE [ expression ] SQLO|A] CASE 122 A| At
WHEN condition_1 THEN result_1 09[[?|A:-9-0|-E|- :I-LM O? | !
WHEN condition_2 THEN result_2 ('— )

WHEN condition_n THEN result_n
ELSE result
END

)
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3. CASE

EERT

CASE | pyprpcqinn ]

WHEN condition_1 THEN result_1
WHEN condition_2 THEN result_2 5

WHEN condition_n THEN result_n|

ELSE result
END

)

HM ZHZ 7|Yot= 22 =2, =14
(CONDITION_1)0| TRUEO|™ THENZHE
o| gtE 2| EBIC} (RESULT 1). 2G|
FALSEEt™ O|Z= o] WHENES| =HA
(CONDITION_2~N)0j| CHslji TRUECQIX]
FALSEQIX| H|wsl 7t Tt=5t= 2f

= FEerh
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3. CASE

EERT

CASE [ expression ]
WHEN condition_1 THEN result_1
WHEN condition_2 THEN result_2

WHEN condition_n THEN result_n
ELSE result

END
)

\ 4

WHENZE Q| H| 7} 25 FALSE?!
B ELSEEQ| 2f=2 2ot ot
OF, ELSEEO| SACHH NULLS 2
SHC} ELSEE 2 IF22| ELSER}

S oEg LBt

my rm
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3. CASE

| ZZ1ZM CASE A+8H

SELECT EMPNO,

ENAME,

CASE WHEN SAL < 1800 THEN 'F&&"
WHEN SAL >= 1800 AND SAL < 3000 THEN 'Es&"
WHEN SAL >= 3000 AND SAL < 4500 THEN 'Ds&"
WHEN SAL >= 4500 AND SAL < 6000 THEN 'Cs&'
WHEN SAL >= 6000 AND SAL < 8000 THEN Bs&"
WHEN SAL >= 8000 THEN 'As &'

END

FROM EMP
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ol x 7

—

= X 2[5t

3. CASE

| O|HIE 53t CASE A2

of|X|1) CASE 9+1 WHEN 10 THEN '™HE END

23X |F9+1 = 10 THEN
RETURE '™ &
END IF
H3t - DECODE(9+1, 10, '™ &

0| X|2) CASE 9+1 WHEN 9 THEN 'HEH1' WHEN 10 THEN '™E2' END

ZZ&:IF9+1 = 9 THEN
RETURN "&E1"
ELSIF 9+1= 10 THEN
RETURN "8 &2"
END IF;
H2t . DECDOE (9+1, 9, ""d&1", 10, "d&2"
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3. CASE

I CASE A2

rot

|OIXIE &

Of|X|3) CASE 9+1 WHEN 9 THEN ‘™EH1’ WHEN 10 THEN ‘H €2’ ELSE ‘&3’ END

23X - IF9+1 = 9 THEN
RETURN & EH
ELSE IF 9+1= 10 THEN
RETURN & Er2’
ELSE
RETURN "HEF3’
END IF;
#H3t : DECODE (9+1, 9, '"& &1, 10, & &2, "dE3Y)
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=X CASE A oA
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=X CASE A oA

7".9. & 27|18F H AAL| 2011 12329 YAt & o =xZH0f M2 Eof A8 2 2o Ciet sQL=
IWOHEXL

¢ 2011/12/07L AMEE AASHK] = YO|CH 2011/12/07S M 23t SR = Ttof S EECH THOf2F
O o™ H|nztof O] " %%L et S22 o] 59t +=X|& E0j10, THOjgo| =
HZ HC oM "ehMo|2t B2 =30 EE5E 2011/12/079 Z2 H|D2to) "O0] AR Ao
E H7|S}7| 2 DL}
SALE DT<>
SALE DT =
= 20111207 d
TAGGET Sum('l'argea;:;‘>
SALECNT Sum(SaleCnt) NO
‘ YES SALE_DT
o] 2 u

SALE_DT =
20111207

NO

e

] ves
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I Summary

DECODE

DECODE2} dS0]|++
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