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SELECT /*+ ORDERED USE_NL(d e) */
e.ename,d.dname,

* Read() : 0l EI\UIEJ °“Aﬂ* H\R
(index Scan)

<72l 1> Nested Loop Join - 0| E|o]E0f| QIelAT} QS AL

22 Lok & A W 225 2he FH|7HE[0] US HAHTIKIE A™ARE

OF = mj MBARZI2 2L} Fetch AlZH2 =2|ct
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NLJE =2to| Hlo|S0lM B2 22E0| ZE{2/=|0f 0| E0|SE Hot
S07h= 22 E0{0k 5122 =2to|d =AML S25ict
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NLJE F2 ol 950 42 22 1/02/

= & 1/0 $|3F0|22 OLTPOIA
Z2 dllo|et He| Mz|of| 2 ARZEICE & TA2] 16% olate] 2= Full
Table Scang 0|&$} Sort Merge &= Hash Joing 0|&$Hch

NLJE =2to|el B|o]E0]| Full Table Scanol| H2 2 &z|=|™ o[ Eo|&

Yz 4N oz MelEct

ria

Sort Merge Join(SMJ)
M =225

2|H gh= AlZto| w2t £ X WK 22E 2|H ghs FH|7HK|
ok, Zd|7}E MEfollM Q] Fetch AlZH2 k2 CK o2 2|0l
Ol ChAt 22E(Where =

SI7H|n HE F(RE 2RE2 =0 7|2 M) 2 57| MIIK|= ofw st

of Azt =2ix]

2lestas). Zol| oJsl ZEjEl 2250 &)

2L 2|EHE = 7| uhZolct

NLJ2} 20| =2to|e Eo|E
EHol| ofof] AAMA 3

=gk x2|2g Z2siag SEHo|ot.

of 2letsls 2 40} 0| Blo| 22| WM

E20| ZP=X| oo, =2 EolE

Ls—

Zhol| Zpalef X2y

F71Hol M o|Z2|(SORT_AREA_SIZE) HI20| 3t H2a|7| &

Z5tH TEMP Eo|S2m|0| 0] Y& SZHetA(Sort Runs) & 7|1S5H| =
22 F71Mel A3 |/Ou|S0| L == et
» & ofzz2|of 2Ix|sh= Cheb2 QI 7|2t Ok|2} Select List 2 &2

SELECT /*+ ORDERED USE_NL(d e) */
e.ename,d.dname,
FROM DEPT d EMP e
WHERE d.d 0 AND
d.deptno = 10 AND e.ename = 'KING';

+ ol Elolg0f 91 7lof chat oIy AT} ol

2IEi5| = 220ICHFul Table Scan't4

d(D) + D * Read()oll Hi2|
s

a

E2t0Ys| = B0l g2 2lHisls 22 013 EHRE 2.2 Ful Tableo| 012] ¥ #h=5|2 |2 8Xo|Ct

<12 2> Nested Loop Join - 0| Ef|o]20f| QI=AT} Q= 22

2 213l Select List= M7sHo} 5ot
« M =fo| CPU ALSol| Cist 23 =0} QIct J2{E2 e 220 d
kol

HEMOZ Select Liste] Alo|=2| &to| 2 EH|o|E2| =Qlojl= ZH7} QJCh.

t
E0A3 HES Tg a7t sion, FHoi| CPU B|S0| o] =Ct

* CjA3 M0 erlstx| b=t He Hel Xz2lol falsich
- Oa3 HEg 1&g = gle Z<elH(Batch Job, Create index,...)

SORT_AREA_SIZE, SORT_MULTIBLOCK_READ_COUNTZ SQLa}
C} MM 2fedof| shetsiA Al2SIEE SICHWORKAREA_SIZE_POLICYZ}

Manual& 4L} Oracle9/ Database 0% HZ0{|A]). LE3H TEMP Efo]&

AH0|AL| Extent SizeE Z23| A FL5F Sich.

ALTER SESSION SET SORT_AREA_SIZE=104857600;

ALTER SESSION SET SORT_AREA_RETAINED_SIZE=104857600; (Z0] &=L}

ALTER SESSION SET SORT_MULTIBLOCK_READ_COUNT=128;

» ™ of|22|2] 37| (= Target rows X (total selected column’ s bytes)

x2) O|At MABI=|, PGAS| Hz2| EHA|Z Qls B|IAEE £l PGA

Memory Allocation Error7} 2HAISIX| o= Q| Lol M MESIE=Z Bict.

ZIQA| 10032 Trace S 0|26 MAsiCt

ALTER SESSION SET EVENTS 10032 TRACE NAME CONTEXT FOREVER ;

Hash Join(HJ)
+ Hash Join2 F 72| =2l E|0|& & Small Rowset(Where Z=710]| 2|5} Z!

E2E 22 7} 22 E0|8)2 7K HASH_AREA_SIZEO| XM El o
22| Lhofl siAl Eilo|E2 BHECE
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+ Hash Join2 Basic Join( *
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select /*+ ORDERED USE_MERGE(d e) */
e.ename,d.dname,
from BIGDEPT d, EMP e
where e.dept; Y
and e.ename

d.deptno =

e

- FE E2 He Ml 72l

* Cost(SMJ) = Read(D) + Write(SortRuns (D)) +
Read()) + Wiite(SortRuns (1)) + Merge(D)) +
CPUSortCost(D + o H[2i

*Read(D) : S2folY Bl0[22 WM~ H|E

*Read(l) : O|Lf EJOI 22| HAIA HIZ

* CPUSortCost(D + ) : 01 718 HZS I8t CPUHIE

« Wiite(SortRuns (D = 1)) : FE Xtejo| o 22lg
Z3g o Temp C| 23 1/OHIE

* Merge(D,) : B Z2I0) Merge H

<121 3> Sort Merge Join
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EZ Z2 Z0{M Big Rowset0| E|EE= Ho|25E] =2to|dlElctH

select /*+ ORDERED USE_MASH(d &)
e.ename,d.dname,
from DEPT d, BIGEMP e
where e.deptn
and e.enam:

SOl- YE oY, SBN
+ =210 BI0| 2 (Buid Input) 2 SHA| B2 2]of
8l Al B|01ES S5 Probing Table2 H=Ch
(&A1 Fel)
* BHA| EIO|E2 Where Z240f 23}
LE{YE ZLEUCHY > ROWSET
X2 Rowset®} 2 Rowsete| A2(ofl £
(chgel tolEt xf2loj 2/=)
+ Cost(HJ) = Read(B) + Buid Hash Table in Memory
(cpu) + Read(P) + Perform In
memory Join(cpu) HI2{
+ Read(B), Read(P) : Build, Probe Table2) M A H| &
» Build Hash Table in Memory (cpu)
S{AlElOIE TE HIE
+ Perform In memory Join(cpu) : Probing HI 8

Al

t Table)

<12l 4> Hash Join

of gt

CjA3 /02 g £ gle Z52tH, HASH_AREA_SIZE(default :
=SORT_AREA_SIZE x2)& SQLo}ch MM 2i|tHol| EetsiM AlSstes
SHCHWORKAREA_SIZE_POLICYZ} Manuale! 40|71} Oracle9i

Database 0|7 H{Z0{|A). EE5H TEMP E|O|S2AH|0|A2| Extent Size = &

23| 37| FZ2 ot HASH_MULTIBLOCK_IO_COUNTE ZE|ojo]
HofA| XbE =™t s MASHA| ob=rh

ALTER SESSION SET HASH_AREA_SIZE= 104857600;

SiA| 2 2|2] Alo|== (= Small Table2| Target rows X (total selected

(Build Table), HASH_AREA_SIZES| tf22| £F52Z TEMP E|A3 /0 column'’s bytes) x1.5) Ol MXst=|, PGAL| Hi=2|2| 5|2 Ql5H EllA
J}LHABICH P02 SIES T A HIEA| E2j0|Hl A XMEts| 0 EZ E5}| PGA Memory Allocation Error7 | 2HA5}X| b= 19| Lijof|Af A
ey Hash1 Partition # Hash2 Bitvec .Pos Bucket # English Table BugEsc Table
i EPliE) felbis) ‘ Name | [ Name | Select /* + use_hash(BugEsc) */
ANDY 267B4DCD 1 BO7FGASE 1E 8 ‘ ANDY ‘ ‘ ANDY ‘ English.Name from English, BugEsc
POONAM TAFBCOA7 1 3ESCEEDC 1c 4 ‘ RUSS ‘ ‘ POONAM ‘ Where English.Name = BugEsc.Name;
DEEPAK EE5FFFFE 0 D61F8268 08 0 [ JoNATHAN | [ DEePAk ]
RUSS 4403A5DA 0 AB31D505 05 5 [__RChARD | RUSS ‘
SUNITHA 32C9A7C6 0 C9F92A85 05 5 SUNITHA
RAMESH 3A754F8D 1 E9000EFB 1B 3
JONATHAN DE3525B1 1 10C2B4BC 1C 4
RICHARD DF970C35 1 16A2D766 06 6 1. Build TableEH4 : Smaller Tabl - ol 34l H ‘7: .
Assuming, | Al EflO] Partitio | Jli=+.
Partition# mask = 0x00000001 2RO o Al B = = i
Bitvec Position mask = 0x0000001F 2R A
Hash Bucket mask = 0x00000007
Partition 0
hash buckets (kkrhht) bit vector filter (kkrhpbit)
wJ [oo000100 | [00000000 | [00000000 ] [ 00000000
o row headers (kkrhlst) row data
=z
37
vy — Partition 1
&7 7 bit vector filter (kkrhpbit)
w7 | [00000010 | [00000000 | [00000000 | [00001010
\v2) row data
ANDY
JONATHAN
RICHARD

Row returned

<12l 5> Hash Join Detail
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oI E ok ZRA| 10104 Trace S O|&al EAFICE

ALTER SESSION SET EVENTS 10104 TRACE NAME CONTEXT FOREVER ;
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DBA]_TAB_COLUMNS 52| EMUz| ME &l 5F 2M AR 25
2T

S =elsict ol #is0] wd

ZH49| Distinct %k, 2/=A2| Clustering Factor, Sample Size S

Cllo[Etet HIZEA| 2feldtet, SAIYET} 8
LT R ME AOIZV} LR 22 22, FA HO[ERt O = 9

ct ol2{et HP= SAEEE oA WHEich

sict S| AETRMS ARSShe Rolle A=
Fnxoz Zalc
A9 7tsS EO|ESIAH T2 sict OX| e H &

27| uj2o|ct.

E|X| ol-:
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Contentiong2 Fetsind, 24 SQL 2 PL/SQLE

2 EH2| glelo] =[7|= St

= =

< InvalidA|7{ MdsX{st

MAA|IZEe| 5ty

o 72).

7tet AlZES Ol M ZRICHSS| AlLEe| HE ARBAPI S

WORKAREA_SIZE_POLICY=AUTOO|H *_AREA_SIZE= 0|83}X| &
oni, d¥sl=to} 2|oj7} gictk. & FE[OlOIME *_AREA_SIZEO| 2Js &

22 2 six| el

m
x
[0}
O
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(=2
o
35
i)
HH

T}4(parsing)2 £0|= YHHOZ Javal| ‘Statement Cache’, PRO*C2|
RELEASE_CURSOR=NO = Z2j3] olo{o| & &0l 7| =S Al2sic).
Array Processing 7|sS ARSSICE 7|2XMo 2 7{o| thE-22| DB & &t
AofM olE 7IHEES MBIt e, I S 2| §lo]

PREFETCH 7|50] 0|2t 22

el glol M MIate

7|=50]0d, ofZ2|7|o|M THLkA| St 75
7t=3sicHODBC, JDBC, 0040, ADO,
PRO*C 3).

PL/SQL2| Bulk Binding/Bulk Collecting 7|52 o|&stct.

Aggregate Function & EAt=|11 Z01A0l 042] &2

SUA BUS ASR HAESXE, AHE Bl wAR 2Yss 39
Salo| o 4 9ick T2l lolS WAE Slof ol HieIS waE

Hash Join2 AF2E 4

C}.

ro

Chaining % H|E22 &4 ZE35111 Row Chaining H|E0| =2 E{0|£0f| Cf

£9| PCTFREE 52 =2|E5 siC

|

-

oAM= 2ol cllo]et Ef

==y

Elol=o| =

ol 7% g

o X

Kol 2| e R A0l el M2f310f Reorg SHES 3

i 22 Zolet EEE 22 £ F4 Fo|
A AESICHEAAME o2 DBA_TABLES.NUM_ROWS/DBA

_TABLES.BLOCKS). 2584 271 82 4<%
0|22, Full Table Scan0| At LHHEICEH Reorg CHaO| & 4= Ut 117
LERAC EZofM= E5 ZEtS £ol7] sl 21X 22 PCTFREES 7|9
5 M 77 = BRE QU

HY

2| 2HEfsto] EHIEO| gl

S$=DELETEZ} o| 2 4%

=
=Y 2R

Hash Joinz} Sort Merge JoinA| TEMPZ50i| /07 | &Ais}X| 2= Sich
PRO*C ofZ2|70|del Z, HIRI= #i49] AHBO{%, RELEASE_
CURSOR=NO, PREFETCH=1000(batch), PREFETCH=100(0LTP)E
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Execution Plan 27| o] glel 297 A Aojghs A S oS8 4= o). TAEERF S
S o5 ks ] A gslhar B €k

Execution Plan©o] gt -Z-E|rto] 47} 2 o] 223} chA|oll A RBO B CBO Execution Plan& At 2 1.7] YJafiAl =,

o ofaf 2 2 9] a2 AR JHE 712 3L QEP Generator7} 7k

So]ull A8)7| 2o}, o] Execution Plan SQL F-7go] A€ u] 1 Q3 + 2} of|o|Eftio| A AF2Xiojct PLAN_TABLEO| 2{0{of 3H=E, PLAN_

REGHE Xl gk TABLES 222 v{Mojct ct2ct. g 2212 vF el SORACLE.

HOME/rdbms/admin/utixplan.sqlS &l885}54 gFS0{ZICt.
SQLE A#sIX| pi1l TraceTh H= HH T QJct
EXPLAIN PLAN <2| A E 1>, SQL*Pluse| ‘SET AUTOTRACE

o

MMA ZHZ : ofyt Wi o =2 H|o|Elo]| EZE Z2l7|? (Index Scan,

Index Fast Full Scan, Full Table Scan &)

« ROIOIAE : o QI HIAEE ARSE A7 TRACEONLY EXPLAIN <Z|AE 2>,
o ZOIEA : ofrdt olo| A2 E- AR « ZHS PLAN_TABLEO||A EQlst == C}.
Oracle8/ Database O|Z7}Zl Plan_TableOllAf 2% MEStT, Oracle8i
S-3} 7+-8-Execution PlanS- 7} 314} Database O|AMFE{= Plan_Tableo||A] =& ME4SIHL} SORACLE
HOME/rdoms/admin {X|0|A utxpls.sql(Serial Plan) SE= utlxplp.sgl
ID PID Execution Plan (Parallel Plan) 232 ES Al8listH Elck Oracle9i Database O|MM|M=

B R e P e utxpls.sal, utlxplp.sql £loll select * from table(doms_xplan.display);
SELECT STATEMENT Optimizer=CHOOSE (Cost=3 Card=5 Bytes=250)

0 TABLEACCESS (BY INDEXROWID)OF EMP" (TABLE)(Cost=1 Card=5Bytes=160)

NESTED LOQPS (Cost=3 Card=5 Bytes=250)

302 TABLE ACCESS (BY INDEXROWID) OF DEPT (TABLE)(Cost=2 Card=1Bytes=18) | ~<ZI&E 1> Execution Plan 27|(EXPLAIN PLAN) ¥ o]
(Oracle9iDatabase, Oracle10g Database)

N = o

43 INDEX (RANGE SCAN) OF ‘DEPT_DEPTNO' (INDEX) (Cost=1 Card=1)
15]2 INDEX (RANGE SCAN) OF EMP_DEPTNO' (INDEX) (Cost=0 Card=5) -~ Oracle9i Database R2 Sample (9.2.0.4)
Z AN A] Q= 7 2lele B A2 (Row Source) 2}l de) Zal SQL> SET LINESIZE 130
S A A S Bdshs A dsith ZU Ed] FH R Hof 9) SQL> SETPAGESIZEO
o, AL H T} 1] o] 9l o Skl HMRE], 28 glolelE (%D saL>
o] 29 2B AeE) SQL> EXPLAIN PLAN FHPLAINPLAN..FOR
<SQL>2 Ezg
9] Z#We] Optimizer=CHOOSE' || & 4= 91 50] 3 SQL &3> 2 SETSTATEMENT_ID= TEST_MYSQL xpic
S EJulo] A =7} CHOOSEO A o] 7HE0]7] Ao|t}. Kk Zaliof| A 3 FOR SELECT ename, job, sal, dname
Cost="9] gE0] L} CBOE % thi= Zlo|th. RBOYIX| CBOSIA| 9] 4 FROM emp, dept
TS GEjnfo| A B o] 3R o 2 rlsl= 7o) o)z} Cost=' = gk 5 WHERE emp.deptno = dept.deptno
f‘&D}—t— Aol 2] 3}A]. 6  ANDNOTEXISTS
2 Z3ollA] 27)9] Blo| & DEPT9}EMP H|o]&: Z}zte] i~ A2 s 7 (SELECT*
GRIE = Utk BoF QI E 25 ARS8EAL i Aot gk 2Rl Ml AE2 e 8  FROMsalgrade
Nested Loop Join©o] AR&E| AT} 281 A= AR HT) 519 #dlo] 9o 9 WHERE emp.sal BETWEEN losal AND hisal);
A 319 BT, 2 wdo]ebd 919 29 AP E Atk HAS
AL B IDE7|E024->3->5>2->1->09 A= At o Explained.
221 WlAE=7}Nested Loopo] 7| wji-ell 30|14 28l &)= 29 9 th
SAZF HEETE 822 Z9] 54 DEPT -> EMP £ 2.2 Nested saL>
Loop & 2] Aolgl= Ae & 4=tk SAL> -- 22289 Script2 AshT . @?/rdbms/admin/utlxpls.sql
3k Card=5 £ Computed Cardinality S UER)H, 2 7A2] 297} SQL> select * from table(dbms_xplan.display);

gle1d 210 & CBOZ} FAAEE o] &34 At d o]t
Bytes=250 & 2|E1E 2952 o] ES Yeh)|B& 5 £-9-0]| 2500}0] E
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| TecHNoLocy ¢ oeveLoreR [N RN

| 1d | Operation | Name | Rows]| Bytes |Cost | Predicate Information (identified by operation id):
FLPCE
| O|SELECTSTATEMENT | | [14] 476] 12|
2P WHO|ES
| 1| MERGE JOIN ANTI | | [14] 476] 12| | ofzer 4 uch 3-access("EMP” " DEPTNO”="DEPT”.” DEPTND”)
| 2| SORT JOIN | | [14] 392 8| | =" Eﬁ T% N 6 - filter( "EMP”.” SAL" <= HISAL”)
2 makict
[*3 | HASH JOIN | | [14] 392] 5 7-access| "EMP”." SAL">="LOSAL")
| 4| TABLEACCESSFULL  [EMP | |14 238] 2| filter( "EMP”.”SAL”>="LOSAL")
| 5| TABLEACCESSFULL  |DEPT | | 4| 44| 2|
|*6 | FILTER | | | |
[*7 | SORT JOIN | | | |
| 8| TABLE ACCESS FULL | SALGRADE| 5/ 30| 2 <2|AE 2> Execution Plan 27|(SQL*Plus2| SET AUTOTRACE) &/ of

(Oracle9iDatabase)

Oracle9i Database 5€{

Access & Filter Predicate
--------------------------------------- HETLFIHE|QIE 9/R2 Sample (9.2.0.4) >
Ol YEE O|8aiM ZEf = &

=0l 212 Solgt 4 9ict.

3-access( ‘EMP"."DEPTNO"="DEPT"." DEPTNO") SQL> SET AUTOTRACE ON
6 - filter 'EMP".” SAL"<="SALGRADE"."HISAL") SaL>
7-access( EMP"."SAL">="SALGRADE"."LOSAL") SQL> SELECT ename, job, sal, dname
filter( "EMP”." SAL">="SALGRADE"."LOSAL") 2 FROM emp, dept
3 WHERE emp.deptno = dept.deptno
Note: cpu costing is off 4 AND NOT EXISTS
5 (SELECT *
24 rows selected. 6 FROM salgrade
7 WHERE emp.sal BETWEEN losal AND hisal);

--10g Sample (10.1.0.2)

norows selected | (1) SQL 27to| Ms=|Qict A 51X| i Zahgt sfolsiz{n

) Oracle10g Database5E{ C|= ‘SET AUTOT TRACEONLY EXPLAIN' o2& Ha|sic}.
SQL> -- @7/rdbms/admin/utlxpls.sql e aseT,1 ‘ e
EZ CPU gt H|ST} o FA[ZH
SQL> select * from table(dbms_xplan.display); S golg £=9lct

Oracle10g Database £EI=H|
& 7IF0| ARZto|2 2 7kssich

Execution Plan

| 1d | Operation | Name | Rows | Bytes | Cost(%CPU)| Time | 0  SELECT STATEMENT Optimizer=CHOOSE (Cost=13 Card=14 Bytes=756)
-------------------------------------------------------------------- 1 0 MERGE JOIN (ANTI) (Cost=13 Card=14 Bytes=756)

| O|SELECTSTATEMENT | | 14| 532| 18| (17)00:00:01] 2 1 SORT(JOIN)(Cost=8 Card=14 Bytes=392)

| 1 | MERGE JOIN ANTI | | 14] 532| 18] (17)00:00:01] 3 2 HASHJOIN (Cost=b Card=14 Bytes=392)

| 2|SORTJOIN | | 14] 420| 12| (17)/00:00:01] 4 3 TABLEACCESS (FULL)OF EMP' (Cost=2 Card=14 Bytes=238)

[* 3 |HASH JOIN | | 14] 420] 11| (10)/00:00:01] 5 3 TABLEACCESS (FULL)OF DEPT (Cost=2 Card=4 Bytes=44)

| 4|TABLEACCESSFULL  |DEPT | 4| 52| 5  (0)00:00:01 6 1 FILTER

| 5|TABLEACCESSFULL  |EMP | 14| 238] 5/  (0)00:00:01] 7 6 SORT(JOIN)

|* 6| FILTER | | \ | 8 7 TABLEACCESS (FULL) OF ‘SALGRADE (Cost=2 Card=409 Bytes=10634)
|* 7 | SORT JOIN | | 5] 40| 6] (17)00:00:01] (2) L2 X2 EXPLAIN PLAN...O2 ®{2|2l Zai §EE Roi=ct

| 8|TABLEACCESSFULL  |SALGRADE| 5| 40| 5  (0)]0000:01] el o
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ACCESS_PREDICATES , FILTER_PREDICATES FROM v8sql_plan p
Statistics START WITH D=0 and hash_value = [XXXXXXXXXX]
--------------------------------------- CONNECT BY PRIOR ID=PARENT_ID AND

0 recursive calls | (3) AlM| A18=l Execution StatisticsS E0oiZCH M| 2{0{E9! PRIOR hash_value=hash_value AND
= db block gets + consistent gets
0 dbblock gets

21 consistent gets ORDER BY hash_value,child_number,|D,POSITION

PRIOR child_number=child_number

0 physical reads

0 redosize

376 bytes sent via SQL*Net to client SQL_TRACEZ2} TKPROFE o|2%t SQL {4

372 bytes received via SQL*Net from client
1 SQL*Net roundtrips to/from client SQL_TRACE E= 10046 Trace Enable/Disable
2 sorts (memory) SQL_TRACE:= o Zg]#o]410] SQL LS A #]sh= IS Trace =
0 sorts (disk) F71A 3= 71550t} 10046 Trace 7|52 SQL_TRACE?] 7]'59l] F714
0 rows processed Q1 AR E 7123} ¢l 18- SQL_TRACE 7|53 2o gl 4=n]l=

W AW ) 8- Wait Event g1, W 123 vl = ¥M<4= A W o} Wait
Event A X E 7Fo] HojF=r}

Cached Execution Plan(V$SQL_PLAN) FoIst ML TraceE On o HH=A] HUEE 3 Off sfjof sh=
Explain Plan 0 2 Hi= FW 3} A A3A] ZWo] thF = Q) o] &= Aot} 18] ¢FE 7-5- Disk Fullo] A S 4= 9l o B 2 REEA] 0] 3]jof
Explain Plan& ©H4] SQL &7l th gt 2291 BA5)0]] dlAt Zale 7t St} Trace = init.ora2] user_dump_destoll 4] 2|74 % ko] A4 A )
Soju)7] wjiEo|t}. o|E £9], select * from emp where empno = :B1’

9] SQL & A e gtriar A Zkel] R Ak * QIAEIA 3| : injt.ora Ti2}O|E| 0|2
Empno7]— oldl~7} A %o 9]l Character B} 0.2 &]o] gl o,
g1 E o] 3= A o] a¥Folgkal 71431 Explain plana Empno sql_trace = {TRUE | FALSE}
o) Sl ol gl £ Zolch et Al A w1 e
“B1 ol Character E}¢Jo] o}ug} Number B} 0 2 Q1= 5|9 THA <19 event= “10046 trace name context forever, level {1]4/8]12}"
225 0]88 4= ¢l Aolt} T3 Oracle9i Database 2] Bind Peeking ¥}
A7) A RIS el ol S9he Ashet), of WAl < « MM 2l SQL*Plus TE= ofZ2| oM REI LY
3k e el gk dgtol gle 5 Slrk
o]} 7+o] Explain PlanS- WA= 313} 21 4] of] & A g A]7to] L5 Z}o] 7} ALTER SESSION SET SQL_TRACE = {True|False};
HhE Runtime PlanS- E01&] £ 2 @7} It} Oracle9i Database 5-E] ££= 10046 Trace On
V$SQL_PLANY] A5 12 Alg-3P, AA) 7141315 o] 9= SQL 4S9 alter session set events 10046 trace name context forever, level {1[4/8]12} ;
3} Runtime Plang- 8H1&] & 4= ¢Jt}. V$SQL_PLAN-S-PLAN_TABLE 10046 Trace Off
3} ZHe] glko] 7o) 2t} alter session set events ‘10046 trace name context off ;
Ee=
SELECT hash_value, (select sql_text from v$sql's  where s.hash_value = p.hash_value and EXECUTE dbms_session.set_sql_trace({True|False});

s.address = p.address and rownum <=1, child_number,ID PARENT_ID, LPAD(

\2*(depth))]OPERATION||DECODE(OTHER_TAG,NULL, ", *')]|  DECODE(OPTIONS,NULL, ", EXECUTE dbms_system.set_sql_trace_in_session(session_id, serial_id, {True|False});
( {|OPTIONS]} J J|DECODE(OBJECT_NAMENULL,”,” OF ** |OBJECT_NAME][ """ )|
DECODE(OBJECT#NULL, " ;" (Obj# ||TO_CHAR(OBJECT#)[" | )||DECODE(ID,0,DECODE(OPTIMI- Execution Plan E7]|(SQL_TRACE,10046 Trace2} TKPROF) &l&H of

R
rr

ZERNULL, ", Optimizer='||OPTIMIZER))|DECODE(COSTNULL, ", (Oracle9i Database)

(Cost= ||COST][DECODEICARDINALITY,NULL, "’ Card=' | CARDINALITY)|[DECODEBYTESNULL, ", Oracle9iDatabase Release 2(9.2.x)F-E]&= F tiido] o= X (ZA
Bytes="||BYTES)|| | ) SQLPLAN,0BJECT_NODE, PARTITION_START PARTITION_STOP, Abo] 28 whdal] 414 8714 02 s E o], 2R AME Fyd ule 44
PARTITION_ID, CPU_COST, I0_COST, TEMP_SPACE, DISTRIBUTION, OTHER, 2hS- = lrk B3 AREA7}E SQL F4-8- A e A A} ghe Wi Aqu)
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[ Echnoioov  oeveiorcr |

E}ele DB AsA)7E + th7)A1ZF o]t} Oracle9i Databasei-E{+&= SQL
TRACE®] 2l|"o]] w2} Wait J12.0] QOF AR = 7ho] HoJFH & 0} 3o
HE3 o] 9 =A] #Fslr] FH YA the-2 Oracle9iDatabase Release
209.20 58 /A E Aot ] 2 E 3>,

+ 10046 Trace 2{|of| 2t Wait(2{ 8, 2l 12 29) FET FA|

« 2 2 A (EAe| A 0jC) Statistics EA|

» Oracle9i Databaseol|A= time=xxxxxxxxxx H=7}1/1000000= =H
2 L}EptT Oracle8/ Database7HX|= 1/100 X 4c.

* Runtime Plan & TKPROF A/81A] Z&H o

» TKPROF ---. EXPLAIN=xxxx/yyyy e Z< Z2H0| 27}(Runtime Plan &

Tkprof A3l Al Z2H)

<2|AE 3> Oracle9iDatabase R2(9.2.0.4) MZ

-- alter session set sql_trace=true;

alter session set events ‘10046 trace name context forever, level 12°;

SELECT ename, job, sal, dname
FROM emp, dept
WHERE emp.deptno = dept.deptno

AND NOT EXISTS

(SELECT *

FROM salgrade

WHERE emp.sal BETWEEN losal AND hisal);

ORA9R2L@oracle>  tkprof

ora9ir2|_ora_2137.trc ora9ir2|_ora_2137.prf

explain=scott/tiger width=132

TKPROF: Release 9.2.0.4.0 - Production on Mon Nov 22 16:30:54 2004

Copyright (c) 1982, 2002, Oracle Corporation. All rights reserved.

ORA9R2L@oracle> vi ora9ir2l_ora_2137.prf

SELECT ename, job, sal, dname
FROM emp, dept
WHERE emp.deptno = dept.deptno

AND NOT EXISTS
(SELECT *
FROM salgrade
WHERE emp.sal BETWEEN losal AND hisal)

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 0.06 0.09 0 21 0 0
total 3 0.06 0.09 0 21 0 0
Al 4 Sec Halg  xzlE

= A oA
=8EF EfF

Misses in library cache during parse: 0
2 Optimizer goal: CHOOSE
Parsing user id: 59 (SCOTT)

Rows  Row Source Operation

0 MERGE JOIN ANTI (cr=21 r=0 w=0 time=94397 us)

14 SORT JOIN (cr=14 r=0 w=0 time=92823 us)

@ g

14 TABLE ACCESS FULL 0BJ#(30627) (cr=7 r=0 w=0 time=860 us)
4 TABLE ACCESS FULL 0BJ#(30628) (cr=7 r=0 w=0 time=275 us)

14 FILTER (cr=7 r=0 w=0 time=1238 us)

40 SORTJOIN (cr=7 r=0 w=0 time=856 us)
3 TABLE ACCESS FULL 0BJ#(30630) (cr=7 r=0 w=0 time=383 us)

Oracle9iDatabase Release 27 E{= 2t 22 A (AR Y AZES &0l

& Qds BAEES EoiEct

HASH JOIN (cr=14 r=0 w=0 time=92237 us)

Rows  Execution Plan
0 SELECT STATEMENT GOAL: CHOOSE
0  MERGE JOIN (ANTI)
14 SORT(JOIN)
HASH JOIN
TABLE ACCESS GOAL: ANALYZED (FULL) OF EMP'
4 TABLEACCESS GOAL: ANALYZED (FULL) OF DEPT'

w 14

~

4 FILTER
0  SORT(JOIN)
5 TABLE ACCESS (FULL) OF ‘SALGRADE

~
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Elapsed times include waiting on following events:

Event waited on Times Max. Wait Total Waited

(5) Waited -----ee-ne —e-oeoeeeee
SAL*Net message to client 17 000 0.00
SQL*Net message from client 1 157 1.57

(1) SOL E& Az e

 query : Consistent Read(CR)
current : Current Read(SCUR)
disk : Physical Read
« Parse : T}Al(Parse Request <, 1A 3t= miAl2 Of)
Execute : SQL 27} AlsH 2=
Fetch : Fetch 3]

cpu, elapsed : CPU AFRA|Z Y

A M2 Al

Logical Read = Query + Current(Logical Read<= Physical Read& Z &t

{0

st 18|22 Logical Read >= Physical ReadO|ct Z12{Lt Bife| A
2tH, Al Hlo|[SATO|AR C{AF /07| LAFICt T B ElCKSort,
Sofl 2laf). 07|M 2] 2HY

Hash, Bitmap Operation 2 Logical Read=H™

#| Block Buffer Operation2| 262 LIELHE 2 0|5 #2| E2 £ F0|=

Ir

20| Flo| zhdolct

Fetch 3|2} 2 $=212| ZA|o|A Fetch = Rows & Z<= Single Row
Fetch2| X2|& 3t 1, Fetch <= Rows2! Z2+= Array Fetch E=
Prefetch X{2|& &t Z4<0|Ct 0{7|AM2| HE2 &5 Seate fIsh Array

Fetch = PrefetchE ¥ o2 AR50 Ql=Lto| ZiFolch

Parse =2} Execute ZHH0{lM 2ChH, Z-2 SQL E2+2 ofgd Alstst mjjo}
C} Parse RequestE & L7} gick= Zio|ch 0| Eo|= WiHoz
Pro*C2| RELEASE_CURSOR=NO' (Dynamic SQL2 slit oH=l), Java

°| ‘Statement Cache’ 50| QJc}.

(2) sQL Zato| nis M=

» Misses in library cache during parse’ 2| 40| 00| A= E mAl 10|H
SGA Cachedi| §
« ZE[OOIN 2= HE U

* Recursive SQLY &

{01 312 50| kst Zolck
mh) A7I0} S Soldt 4 9ich,

< Recursive Depth & T LIEKHC]

(3), (4) SQL 2&Execution Plan A&
(Runtime Plan/TKPROF AlSA| Z24

* TKPROF 2| explain=xxx/xxx&

Z40| Runtime Plan0|od, & #mj7} TKPROF REIZIEIE S2l AIFQ|
EXPLAIN PLANOI| oJsfi BHS0{Zl Eaiio|ct. 0|S 342 TKPROFE &3
SAIEO| O 2 4= U222 £} 7} = Zo|ch

» Rows : Oracle Database 8.077FX|&= QM| A

2 LIEfL}DY, Oracle8i Database FE{= Z=7401| 2|5l ZE{=|o] 2|EH= 2

5 LIERHCE

Oracle9/ Database Release 2. 2E{= 2t 2 AA (AR Y 2t sto|gt
%= Q)= StatisticsMEE HO{FC} AL AHIS 59| AHI0| ZI=S 55|
Ch J2{22 MA| 22 SollM HEsAo] o= RoflA 71E Bo| M=l =

x| wats

o % ik & Filol ZolE S Fafs| siolg

cr=: Consistent Read & 25

r= (Oracle Database 10g= pr=) : Physical Read & 22 4=
= (Oracle Database 10g= pw=): Physical Write & €=

time= : M| X{2|A|ZHO}0|=Z%(1/1000000%) £H2))

097|M 7k &2lef er=212 (1)2 SQL &t 2| EHol|A] &

Read(= Query + Current) 2| 441} ZTh= A2 =folst o= it ESH ™A

rO
rok
—
o
Q
Q
008

H2|A[ZF2 time=94397 0|22 2F0.09% Ach= S 2 = Qlck A

ARICZ Eirhz Aoz o7 M +7EX| 27| Zg =+ U2 Holet

(5) SQL E& Wait B&

+ 0| 22210046 Event2| 8 T 12 2{#lof| ofsff MM =|od, SQL 272 Al
aioh= o| LA=E|QIEH Wait HELO| R0k 24 LENACE AR =7|= 4

=
HARZI2 SQL Eo| MBAZII Wait AlZe| Bf0|22 0| Wait AlZkS

+ Times Waited : Wait Event7 | gHAIgiH 3l
+ Max. Wait : Z|tHZ ZAH Wait AJZHE ©H)

« Total Waited : Fx|| Wait A|[ZHZ= EH2)

TKPROF 0}2%0| 22 Zto| hiX iz}
TKPROF94 o3 & e} 7} Oracle8i Database ©] 274+ Hjo] & =<1
22 Zrol5o]7t 2942 LW, Oracle8iDatabase A 5-E] 29 3+

%%Ei%liloi Ey 29 55 Yepdch TKPROF o320 24- ko] 0
S 2= 79 3% SQL ] AXTFER Y] Mol Trace7H &S

A7 E7 739-0]tk. Runtime Plan 7147} F5.5)= Al el 7|25 2
2o gho] 002 e = Qlrk

- Oracle Database 8.0.x2] Z-# <]
select /*+ ORDERED USE_NL(d e) */ *
from deptd, empe

where e.deptno = d.deptno and d.deptno =10
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Rows | Execution Plan

0| SELECT STATEMENT GOAL: CHOOSE

3 NESTED LOOPS
TABLE ACCESS GOAL: ANALYZED (FULL) OF DEPT
14 TABLE ACCESS GOAL: ANALYZED (FULL) OF EMP'

~

DEPT Ho|Z20l|M Full Table Scanofl 2|s{ 4227 | HM|AE|R120f, EMP E|O|EE Full Table

Scanol| 2|al| 1427} HMIAEZ|QCE Nested Loop Joinol| 2|5 327} 2B =|Q1ct

--Oracle 9.2.x<] Pland]
select /*+ ORDERED USE_NL(d e) */ *
fromdeptd, empe

where e.deptno =d.deptno and d.deptno =10

Rows | Execution Plan

0| SELECT STATEMENT GOAL: CHOOSE

3| NESTEDLOOPS

TABLE ACCESS GOAL: ANALYZED (FULL) OF DEPT
3 TABLE ACCESS GOAL: ANALYZED (FULL) OF EMP

Oracle Database 10gollA] 4 7|

DEPT Efol20flA| Full Table Scanofl 2|5} 1227 2|E1=/21204, EMP H|O|2% Full Table
Scanol| 2|sll 3227} 2|E1=/21ct Nested Loop Joinoll 2|l 3227} 2|E=/Qict

Oracle Database 10g2| F4! 2 M7|s

< U5 71, 78kl

- NS Ms Tt Ry
Oracle Database 10g5El= X7 |22|(self-management) 7|s0| s}

£ 1 © 0, Automatic Statistics Collection, Automatic Database

Diagnostic Monitoring(ADDM), Automatic SQL Rzt 22752 &
Lloj| o|2&t %= Uk Automatic Workload Repository(AWR) = M= &L
o ZHActE fXoz2 M5 FEE #EsD Melstn FX[Eot
Automatic Database Diagnostic Monitor(ADDM)= AWRA| +=Z1=l A
BE FV|Hoz EMslal 2212 AlAH ChEt ZA|2| flolg Altkst A
ZArEE xSt

Oracle SQL Tuning Advisor= SQL 22| #[AMst= 2fsl =211 Hx

ol 2 MIZstct. LWEA o2 DBMS_SQLTUNE w7 |X|E MB35, Ab
& F4E o|™= Oracle SQL Tuning Advisore| 7|58 0l&
Ao, FiMeks 4

BotH 22 SQL 20| AW=ls 3 e 22 E7io| M|t

» Application End to End Tracing
Application End to End Tracing 7|52 20| E A|#HXKLogin ID), A
H|A%(Application Group), 2EY = HMBEO 2 A|AH XIS Blctst
A ARE3h= SQL 2T 22 YFRE0 ol HE T UTE HF= 7

2HgollM 2 ds B

St 7Isolct = ZelE|of 2

_._
1o
it
)
ok
>
30
rir
N
olr

olct

trcsess FEI2IE|
trcsess= HMER Rl FEZIE|IR, S AMzz0 sligtsi= 32 &5t

= 042 Trace TIOfA &

2ict Application End to End Tracing@] 7|50i| 2|5H 042

ool E0iX Q= Trace LIS S Zo=H| F83iCL

Automatic Optimizer Statistics Collection
FZEOlOIN SAHEE S22 SHBich SAEE
I REOR EAHES $7E % 2Ict DBAE Of

o 2uME thoiM SHYEE dshor ==X, o SAHELZT| K]

2} 2 oxlESo cht

G i

N

FSER] 2L BE E S

24EX(oll ThallA 4B M| plotT =i, 2 el A2 gict SE(of
Ol EAYE = GATHER_STATS_JOBZ Xt5o=2 =Fg &+ glon,

DBE MdsiriLt faefo|=8 mf Ai5o2 MPECHHEE). 0| 7|52

Missing Statistics(EAIMET| g12) Lt Stale Statistics(CHZE2| C|0|E}

2 Sol| 2lsh 2950] 10% olet M E Z)¢l B0l ol 2EMES
S YE[stal ol LEHME| thehM iS22 FEpich 8 A7 | AlLH

>
i

20| &7 et Az ol Y EIct

A F7HA] 23]9l] A4 Oracle Optimizer2] 12| o]3]= 7|Hko & SQL

I ofZg A1 o] Fd el thaiA etk efZel Aol {d -
F-2 ZA|3] TR ARE o]H 7] 3] Oracle Optimizer2] Y] =
olellstaL, SQL 747
o] ¥]9 0¥ &1= nlto|t). @

lu

bt

\:g%pé— }o:] }\]/RF;HV] o]—x};ﬁo 7HH]—U %ogoﬂ
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