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ﬁb%%ld)jjj_’r 7’(-5-%%:1-'_ b\ nU” @17/% (c_\ Fﬁ%ﬂqrd%}bn-l_€

2R (CERER(Dynamic Sampling) U C. E{TsTBEIOFHAIFEE =@ L
cEDWEETT

—~BENETDIEs. BROBE(BEEDOFHETLID (KL RDET,
—ARBEBEIC KDY T IOFERF. BRBSQLTEFEHEE=NEF A.

SQL 7L)—
. AT T17

N

DSOQLDEITEHEE R I -
I=. Dynacmic Sampling [ null RO Hinull
HEBEENEISD. | = S ) I |
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12cHTHEEE : Dynamic Statistics(E1J#5T)

- Dynamic Sampling (& 12c TH

HESNC,

Dynamic Statistics(2189#t:T) E=DBAIICIRD T UTS,
— OPTIMIZER_DYNAMIC_SAMPLING % 11 [Ctw hB &, H2TUSH

faR M Result Cache ([CIEfASINT. BESQLTHBEEINDLD(CIRADET,
~B(CSQLETEIT « L7« J (1) EDMEHENTETE. BMELET.

@Result Cache ICH& X
N TV TRRD
REEHRSQLTHE

BEFEES
HET— I

~—t—  —l

o 6 8 6
i e e i

@Dynacmic Statistics A

MMELT. Y70 71ER

s
n

ull or 8D

P Result Cache (C#g i

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
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Statistics(Cardinality)Feedback MiiZ

- ¢J)[o SQL%TH%QD%,HIJ@%,HW et L CL\DT— X T,
2 BDSQLETRF (CH)[EAfEZ Feedback 9 DH£EE T 9,
- FIEIDFANE T FRIDTEEMIEL T, FTtEEREEUET.

QQEITEHEEHA7—IVICHEN
X FloRAH MREL TLV
CEEv—ILTHL,

@O#EISQLET

Eill{iE%ZFeedbac

@B OEAIED RERENT,

@2[E B DOSQLEFT EL‘:EL \i" sTHEIMERR TN S,

R CI_E CCCCC ight © 2017 Oracle and /or its affiliates. All rights reserved



Statistics(Cardinality)Feedback(C KB4 aEcik =1l

- FEC(&Statistics Feedback(Z KB4

FRECNESI L TRD XTI,

2IEI E NDSQLEITH

A

fIEISQLEITE
10:48:08 SQL> SELECT /#+ MONITOR */
10:48:08 2 A *
10:48:08 3 FROM TEST_TABLE_A
10:48:08 4 , TBL_.B B
10:48:08 5 WHERE A.P_NO2 =
10:48:08 6 AND A.P_CHAR = B.

1 AND TO_CHAR(B.P_D

10:48:08

1&02 rows selectﬁ%;;ﬁ”’s?V

B.P_N
P_CHA
ATE,

0
R

"YYYYMMDD" )

= '20120801" ;

2:15 SQL> SELECT /*+ MONITOR =/

21:12:15 2 A *

21:12:15 3 FROM TEST _TABLE_A A

21:12:15 4 ., TBL B B

21:12:15 5  WHERE A.P_NO2 = B.P_NO

21:12:15 6 AND A.P_CHAR = B.P_CHAR

21:12:15 1 AND TO CHAR(B. P_DATE, "YYYYMMDD' ) = '20120801" ;
Note Statistics (Cardinality) Feedback H'Eh{E

1102 r

tstatistics feedback used for this statement

€

lected.

Elapsed: 00:00:04. /1

Statistics

Z

8994 consistent gets
59 physical reads

Statistics

RO THEREE !

E_Iapsed: ower 2 {+== (consistent gets)

N

1301
1

consistent gets
physical reads

ORACLE
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Statistics(Cardinality)FeedbackE{EriI#&MDSQLEL R

°
Befo re | Id | Operation | Name | Rows | Rows | Activity Detail |
;]‘Q)J = SQL | | | | (Estim) | (Actual) | (i samples) |
E1THF | 0 | SELECT STATEMENT | | | 1102 | |
| 1| HASH JOIN | | 30012 | 1102 | Cpu (5) |
| 2 | TABLE ACCESS FULL | TBL_B 300 | 11 | |
| 3| TABLE ACCESS FULL | TEST_TABLE_A/é/) 3M M | |

ZEANEEEIR (S ERR) DOFEA (Actual-1144) &
¥l (Estim-300F) B AL TL VD,

\

\
¢ After | Id | Operation | Name | Rows | Rows | Activity Detail |
0) | | | | (Estim) | (Actual) | (i samples) |

SQL | 0 | SELECT STATEMENT | | 1102 | |
— s — | 1| NESTED LOOPS | | 1102 | |
=17HF | 2|  NESTED LOOPS | 1106 | 1102 | |

| 3| TABLE ACCESS FULL | TBL_B 11 | 11 | |

| 4 | INDEX RANGE SCAN | TEST TABLE_A I 00 | 1102 | |

| 5 | TABLE ACCESS BY INDEX ROWID | TEST TABLE A 1] 1102 | |

Fill (Estim) & il (Actual) DEH L),
B LERITHEHBIRZN TS,

ORACLE




12cFhtiae @ SQLE

1 atet

 SQLEATIRF DI L EAINT

nﬂﬁ‘c‘fﬂf SIEER(FSQLELT

@DSQLEFT

QSALEHET 1L 7717 OISR
HDynamic StatisticsTIREIENT
EANSL /IR EZKE

L D5« J DERE

tEf L CULN\DT— AT,
FELUTWBH BT)L—TDIEHZicix I DHLEE

B St T EREREF DM 5 CHIFH SN E T,

T

QIEBEHFEL T
L\331% 50 8%
—il— —— _
@RI
B B8\B 2! ks

(col_usage$S& R AE)

\ 4

i eserved. | k

EXRNISL/
LRt

5

J
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- — b — \ I/_.<I
SQLETEIZ« L7« J DRSS Z=ZHE
- DBA_SQL_PLAN_DIRECTIVES /DBA_SQL_PLAN_DIR_OBJECTS
DM« J>3F IS, SQLEHEIT v L7+ JDODRSZESBTEET .
— ek (MISESTIMATE)DVBA UfeRE /& RIERNSEERSNTULET,

SELECT DIRECTIVE_ID, REASON FROM DBA_SQL_PLAN_DIRECTIVES ORDER BY DIRECTIVE_ID;

DIRECTIVE_ID REASON

1728506075998422865] GROUP BY CARDINALITY MISESTIMATE

17594243734095478471 JOIN CARDINALITY MISESTIMATE '
1867368094826446021] SINGLE TABLE CARDINALITY MISESTIMATE ﬁ e ol (MISESTIMATE) DiEH

SELECT DIRECTIVE_ID, OWNER, OBJECT_NAME, SUBOBJECT_NAME FROM DBA_SQL_PLAN_DIR_OBJECTS
WHERE OWNER = "AYSHIBAT' ORDER BY DIRECTIVE_ID;

DIRECTIVE_ID| OWNER OBJECT_NAME SUBOBJECT_NAME

5073690180799161771) AYSHIBAT ~SALES_DETAIL

TRt (MISESTIMATE) A

| 11717631835078839377) AYSHIBAT SALES_DETAIL  RECEIPT_NUM \ |
16570908913880212990  AYSHIBAT  SALES SALES_DATE RELTLIRE %

Copyright © 2017 Oracle and/or its affiliates. All rights reserved. |



|‘7~

SQ_L.:'|'I_I5‘“4’ L5« T (CKBDSQLI4EBESEH
TECFSQLETET « L OFT « J(C R DHREREHITT .

—-SQLETEIT « LT« IS5 EX NI S A /AIRGETHARE L TLBEIL/
51— =¥ LT, Dynamic Statistics(E1895%5T) TH> TLVET,

SQLEtE T 1L 7717 ESH IS SQLEtEITF 1L 2 T17 E5hEs

09:21:12 SQL> SELECT /*+ MONITOR */ 09:22:36 SQL> SELECT /%+ MONITOR =/

09:21:12 2 DTL. * 09:22:36 2 DTL. *

09:21:12 3 FROM SALES SAL 09:22:36 3 FROM SALES SAL

09:21:12 4 . SALES DETAIL DTL 09:22:36 4 . SALES DETAIL DTL

09:21:12 5  WHERE SAL.RECEIPT_NUM = DTL. RECEIPT_NUM 09:22:36 5 WHERE SAL.RECEIPT_NUM = DTL. RECEIPT_NUM

09:21:12 6 AND TO CHAR (SAL. SALES DATE, 'YYYYMMDD' ) 09:22:36 6 AND TO CHAR (SAL. SALES DATE, "YYYYMMDD' )
1

09:21:12 = "20151101"; 09:22:36 7 = '20151101";

SQLEtE T 1L 7717 LENRIHET A R IR ENE

- dynamic statistics used: dynamic sampling (level=2)
- 1 Sgl Plan Directive used for this statement

i / ‘fﬁ\ ft= & (consistent gets) H*

77 : W, KIEH DL TS |
4301 consistent gets 58 consistent gets
0 physical reads 0 physical reads

Copyright © 2017 Oracle and/or its affiliates. All rights reserved. | 38
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SQLEtIET

L D5« T EERIERDEITETE

 Before . B— .
— | 1d | Operation | Name | Rows |---|] Rows |---| Activity Detail |
SQLET@ | | | Estim || (otua) [-] & sawples) |
> 2 | 0 | SELECT STATEMENT | | B 1] |
— 7 | 1] NESTED LOOPS | | 1] 1 ]| Cpu (2) |
ket | 2]  NESTED LOOPS | | 1 L[| 870K || Cpu (12) |
7 | 3] TABLE ACCESS FULL | SALES_DETAIL | e 870K || |
Iﬂ%)‘b H§ | 4| INDEX UNIQUE SCAN | SALES_PK IBER 8/0K | |
| 5|  TABLE ACCESS BY INDEX ROWID | SALES 1 |- | | |
%E%O)EEEJE% (91~*I3§) DOFfl (Estim-14§) &
523l (Actual-870,000%) A KIRICAL TS,

° After | 1d | Operation | Nan | Rows |---] Rows |---] Activity Detail |

SQLETE | | | | (Estim) || (Actual) || (# samples) |

— | 0 | SELECT STATEMENT | | |- | 1] |

T 57 | 1] NESTED LOOPS | | o] e |

| 2|  NESTED LOOPS | | 1] 1] I

T:_I’ | 3] TABLE ACCESS FULL | SALES | 1] 1] |

B | 4] INDEX RANGE SCAN | SALES_DETAIL P 1] 11| |

| 5|  TABLE ACCESS BY INDEX ROWID | SALES_DETAIL R 1 |---| |

— .

ORACLE

¥l (Estim) & il (Actual) DEH S L),
B LRTHEARIREN TS,
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1 2cEh1RE
- SQLEATHE DT & SRS

il
~NESTED

: WG

| Id | Operation | Name |
| 0 | SELECT STATEMENT | |
| 1| NESTED LOOPS | |
| 2| NESTED LOOPS | |
| 3| TABLE ACCESS FULL | SALES DETAIL |
|* 4 | INDEX UNIQUE SCAN | SALES PK |
|* 5 |  TABLE ACCESS BY INDEX ROWID| SALES |

ORACLE

EITHIC
FRICEIE

—

"lB](Adaptive Plan)
|n\afRE L CLD T — X T,
2SN I TS (C"#$" (CH) DB X DHLEE
' OOPS = HASH JOIN ([CHIh&x 345 —X
—PQ Distribute(/\Z LILECD HE)Z2UIDE X DT —X

|—'—|/—E

HATE

.t.

Id | Operation

| Name

0 | SELECT STATEMENT

1 | HASH JOIN
2 |  TABLE ACCESS FULL
3 | TABLE ACCESS FULL

| SALES_DETAIL |

| SALES

Copyright © 2017 Oracle and/or its affiliates. All rights reserved
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&5 sTIE (Adaptive Plan)(C kB14E
- EGETIE(Adaptive Plan)(C kD, SQLIMEREN CE

CHECNE

A& ity 1 188 A 0 By e LT R

06:51:22 SQL> SELECT /*+ MONITOR */ 06:51:35 SQL> SELECT /*+ NONITOR */

06:51:22 2 DTL. * 06:51:35 2 DTL. *

06:51:22 3  FROM SALES SAL 06:51:35 3  FROM SALES SAL

06:51:22 4 " SALES_DETAIL DTL 06:51:35 4 ~ SALES_DETAIL DTL

06:51:22 5 WHERE SAL.RECEIPT NUM = DTL.RECEIPT_NUM 06:51:35 5 WHERE SAL.RECEIPT_NUM = DTL.RECEIPT_NUM

06:51:22 6  AND TO_CHAR (SAL. SALES_DATE, ' YYYYMMDD') 06:51:22 6  AND TO_CHAR (SAL. SALES_DATE, ' YYYYMMDD')

06:51:22 7 = 790151102 06:51:22 7 = 720151102

87000017 IR & E L=, 87000017 ABIR & E LT ‘

: N . HE Lt EtiE (Adaptive Plan) AAE®
ote

G5

=z

- this is an adaptive plan

=

4

178364 consistent gets
1885 physical reads

(== (consistent gets) A

%ﬁ\ %J KIRHDU T R |

N

3879 consistent gets
1962 physical reads

ORACLE
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EHsTE (Adaptive Plan) @ Y77 5 A IBOEITETE

- Before | |
‘E}—'\—g_l_ﬁ | Id | Operation | Name | E-Rows | A-Rows | ﬁﬁﬁ'd).ﬁﬁbi (91~E|3§) ‘i%iﬁ“
:{LE_ Lo |EH] | 0 | SELECT STATEMENT | | | 1| (Estim) Tl 1{7=H%, =il
g iSs |1 || NESTED LOORS | o o (Actual) TI$870,00044T.

| [ TABLE ACCESS FULL SALES DETAIL ! 870K < AIERFRI=870,000[H
" § TABLE ACCESS BY INDEX ROWID SALES | 1] 1) 7IRALTLS,
|

° After | Id | Operation | Name | E-Rows | A-Rows | ﬁgewﬁzmi (%Eui) ”ﬁ ;5&“
S | 0 |_SELECT STATEMENT i (Actual-870,0001%) &5
BOEE | .7 CEn T (Estim- 1) TAIRICL TS,
BhiF S a0 s | il e

- 41 QTATIQTICS CLIFCTOR | | | a7os
‘— * g ‘ INDEX UNIQUE SCAN | SALES_PK : } : 0 NESTED LOOPS ‘i
|- % 7 N\ _TABLE ACCESS BY INDEX ROWID| SALES 1 T——— EMELTL VALY,
| % 8 | \M[ABLE_ACCESS FULL SALES 1 1 ('-' are inactive)
: \
|[- this Is an adaptive plan (rows marked "— are Inhactive) | o
——< HASH JOIN A &{EL T.
- ' . ARI=RIC1EET7 78X
E,;E‘F-I-E%HT nBﬁliﬂ{,ﬁlz:dy:igbht; 2017 Oracle and/or its affiliates. All rights reserved. | 42




AER(1R)DFLED

- RETIL. u’?%k(hﬂﬁ%ﬁ’i(:%@%ttﬁ%ﬁlU— :

AT T4 <1 O¥LE

E U7,

E(CDULC, TOME = #EER U

RBTIIAT T YA HHETOERE. KETHIT
ULIEOT)— « AT5 4 XA HHLEE &S DFEAHFED:

ZRBITUTZWESE

ORACLE

W2

59,
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28, 0TV )— « AT5 4 <A HHLEE
TaTIBEHER O HAHe D H]éz

-

ORACLE
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AT 4 XA HHEREDRIIC [Z
SQLF1—

SO TELLHDPOED

o —

‘EL\SQL @ EXPLAIN PLAN &D 2

5, ETETEOCDITD [ORX N
NV TF1——>TOMNNETI,

N5 NER

ARl &7

ZTDOIAX NI [RIEl TY,

AYITY,

AICEP N D TEh] ZRBON,

IO A=A - F1—20 T

~—ala

Fh (EERES)

L AZMIRETHY. BEOHI D> 7B Tl

ORACLE

CCCCC ight © 2017 Oracle and/or its affiliates. A
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SQLEEfR TR TR E

-

ORACLE Enterprise Manager Database Active Report \ English +
Monitored SQL Execution Details: ) e P2 =] P P2 =
iR (ZERE SERE
| Overview LT : u\ IL‘J\
General ime & Wait Statistics
SQL Text =
Execution Plan ﬁﬁ—‘l ,E‘ Database Time 137K
Execution Started PL/SQL&Java Os 123GB
Last Refresh Time Activity %
Execution ID 33554433
User
Fetch Calls 2421
— EXPLAIN PLAN TZER/R11D
Plan Statistics | &2 Plan | {f} Parallel | |n, Activity | [FF] Metrics 73N
Flan Hash Value 1714540791 [ Plan Note | All Parallel servers b j E
QOperation | Name | Lin... |Estirnated ... || Cost | [Timeline(629s) | Execu... | Actual R... | Memory .. | Temp (M... |0 | 10 Requ... | 10 B... |CEIIOf'FIBad Ef'f\| Activity %
733} 100 1 : F 1
s " elml— ! ECTREULLI/OR
733} 102 85M || 1,837 | Se— 4 85M
73] 103 85M | 1,832 | E———— 273 85M 12MB g0 b 105k | 92GB Bs
) 104 1 84M 84M \ . ’ - ’ T\ = H
o, S
73] 105 1 84M 84M \
/\ |—'—| 'l“b
5 106 1 821 d) _:EI U
1 \
5} 107 1 — “ 12
-_— > \
- — W
s s CCCREMDI DTS | s
109 1 15
& —_~ g e ~ ! -
g 110 1 — l - _ VA AN _ I37e é
) 111 1 — I = 5
Copyright © 1996, 2016, Oracle and/ar its affilistes. All rights reserved. Oracle is a registered trademark of Oracle Corparation and/or its affilistes. Other names may be trademarks of their respective owners.

SQLEZfR (X Enterprise Edition @ Diagnostic&Tuning Pack S>> AN E, DBMS_XPLAN.DISPLAY_CURSORTHA®E]

ORACLE
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ORACLE

X

A ~&F CBO M FRIUTZAE
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|| UTEEITETEZEH T S

O

il
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=

Jln

2N = 1

/
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JUn

=5 (TRIERE)
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IE7ZR < 9 D757EE 3 D=CBONZEZADDEZD3D

107

R 7% s LI

H

= 100U
A
1) IEEZRS5T 2) AL 3) =IR{E
0= 50=UF 50U

T 19

I/02% 590570 )(C

ORACLE

11 [

i i i

I/OE($ZNFEE T2 I%%ﬂ?ﬁ?iiﬁ 170990
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Jlnl

SRS T

ATAETERSL (FRE] - /\—Fa123>)

SAEmTESS (/U TA2FVvIR-)

172D

ORACLE
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HEBERST(C(
F— FIBENAT
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2) WL

- 1/ WHIE] (CIBHECED | |
ST )VIRIRTTRWNETIUELRZEL L IR EIR)
- MHLE T DY — I E (CPUE, AL —2DXRIL—T v hEE)

25| T1/2(C55%
1 BRS > FITL/2lC Kt > 304> >
000000000 00009 00000
O\ PN PN
— T — T
/g—?j /E—j_:'f }E_?f ’S_?f
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3) BRI

F—AZAE(CEL (KEEPT—)L. DB In-Memory:--)
RN KL —7%ES (IS5vSa1. SCM-)
- RUCPUZEDS (UOvIRRKE. EROGS: -

AEU

fetch

[ H—)\TJOtX

7

direct path read

db file scattered read
db file sequential read

ORACLE

CPUDIBA D) 21T DL

FRAR | LA7os

1CPUBS )L 0.3ns

XED 120ns 697
SSD 50-150us 2-6H
HDD 1-10ms 1-124H

3GHzDCPUDIB A D)2 12 ETD L.
HDDAD 77T A (E1~1245 AICEIRD
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Exadata O [4ULIE

TESEZTRHS5T. |

InfiniBand (Fi%{kt)

DB —/\ERX KL —2H—
I\Z AT ha <& U
MUY InfiniBand T

IR < 9 D3 DDFE]
Bb, BRILEH 5B LAV —CENRBERS

DBH—/\
[ H—)\—FO0tX ]

SmartScan (fFEE=ZiH579)
DB —/ WX L —2H—)K
(CWhereB)D&EMHZEL. X
L —>H—)\eiR9T JOvo%

ASM (iF4E)

BEDOT « AT (CHRECE
L. W5II/OIC K D EFEH
FEMESND

BN

ASM

N

| N
Inf v ind

N

AL —=

H—/)( I CellServ

BIAD C ETERLSED

ORACLE

Storage Index (fSE%&iH57)
SQLA'EfTEND EEAEU(CTOY
INEOCT—HDEENFrwvS 1
. T4 ATI1/0%ZHIFT D
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DD2-3 UIE5E & SxKEDISHEER ! !
ANV—SBBONRNRARITSOF14 R

~ASMMHO'5ExadatagEx T~ D

I5fEl | = EE] / (EBE * WHE) 1

UDA = #BEDD + (I

- MRS ST
— Index, Partitioning, Compression,[Exadata Smart Scan/Storage Indeg
- B

— Database In-Memoxy, Flash Device[InfiniBand
izl

— Parallel Query;

ORACLE

1DRIDAS A ROD:E

re, RAC{ASM, }
WIBEEL TB 3DDHE
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DD2-3 UlE5 & SEEDHRIER ! !
AML—2BEBONRNA NI SOF7T4 R
~ASMMO'5SExadatakT~ &bD

Exadata Mk 5B
FRICAIEZ IR 953D
DI FRMNEER

Real Application Clusters

DB Server DB Server Consistent
SP ){SP )(SP .(' Instance Read

' A (000000000000,
=1 7y crANmEEmEECNuEE Exafusion &
=1 = : VU . -
imbuse -/ Cach Hit mna Smart Fusion Block
In-Memo : i } i Transfer
. =

......... Parallel & Diréct
@ @ odo“ Path Read

[others] [pMON] [SMON] [DBWn] [LGWR

e,

Write Buc.'k s

____FlashCache 2" — L AL = S
i il —
— lash Cachs Cell [CellSn] - ellSrv
= ) ShH Storage N m, T uE
Fi hgmj.n Server Smart Scan & 7 Smart T
(_A_d_d Disk& o ASM Diskgroup
Auto Rebalance =

S Stripe and

ORACLE
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RDBMS 11X M EF /L
AT T N FFSQUILER B

\

AR (CoR%

\

- EEATAVIE D B4 (BFRE) X

C1XAMEH

X MR/ NMIRDIFEITIEZEL T D

) 10=U# f5) 100[=]

IR = 5245 LI/OB *

+ =—45>=>+)L1/0E

=i

E(IIE 1o

+ 1{7OEE(CWKWEIRCPUS ATl X
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Oracle Database @1 X M EF)JL
2 25 AEEPE I U/ZCPUOX M EFIL (I/0JX ~ + CPUTIZ )

B : = XFLHRET - RETHIEIRE R — X (CCBOME
\ \ —
T2 = [ SREADTIM (SUM ] * [ ]
H—JOwO5nAICHH DEFRT (Bdffh) — [/OOZ K~
+ MREADTIM (=U# * _
BT Oy IFA B/ (BE4h)
+ WEIRCPUSAD)LER - }CPU:'Z'\

Oracle Database W=D IR METER TlER < Bt U=z

CCCCC ight © 2017 Oracle and/or its affiliates. All rights reserved. 56
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EFRD Oracle Database @ CPU X M EFILT

ZUMTHRIORX REHEIC
SREADTIMTE|> TLWBADT. R
N [2>2)L70Ov o) — Ro[o
] EVWDEf[TCXRIR

COST = (#SRds * SREADTIM +
#MRds * MREADTIM + A4

#CPUCycles / (CPUSPEED * 1000)) / SREADTIM
J\

Sy s /o -
. B Dy s SROSAESU1/1,00BantTing

#CPUCycles: CPUB -1 27)L#% (MHz)
SREADTM: H—2JOw J5nAd R (1/1,0008
MREADTM: #5400 U5 A (1/1 000%%
CPUSPEED: 1#& /2D dDCPUY - TJL (MHZ)

Oracledi T—ANR—R /NI —IV R Fa1—ZUJ HALEKIVIT7LUR ) —X 2(9.2) ERAE S :106248-02
http://otndnld.oracle.co.jp/document/oracle9i/920/generic/server/J06248-02.pdf

ORACLE
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ZDFAIHY EXPLAIN PLAN @ [ O X K]

EXPLAIN PLAN FOR
SELECT = FROM TBL_A WHERE C1 <= :B1;

Explained.

SET LINESIZE 170;
SET PAGESIZE 1000;
SELECT * FROM TABLE (DBMS_XPLAN. DISPLAY (" PLAN_TABLE", NULL, "ALL’));

PLAN_TABLE_OUTPUT

H<EXCRIE
Plan hash value: 3263267004 EEET (LA
| Id | Operation | Name | Rows | Bytes || Cost (%CPU) || Time |
| 0 | SELECT STATEMENT | | 500 | 6000 | 3 (0) [100:00:01 |
| 1 | TABLE ACCESS BY INDEX ROWID| TBL_A | 500 | 6000 | 3 (0) [100:00:01 |
|« 2 | INDEX RANGE SCAN | TBL_A _PK | 90 | | 2 (0) [100:00:01 |

ORACLE
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RO SEEZFHI T B
EITsTBEIOIRFE(C K DT —FIENMNIEOELL D BHNED
NESTED LOOP = O(n*m) ﬁ Sk OIS 4Rl Ve =

Jlnl

——— A
KT

I52) | vu—zED7—%
BTt EEEL T
S SRMEZ D&

D EEIRSELIRD

TILZAF+r> = 0(n)
HASH JOIN = O(m+n)

/

1" —7TJXRFv> =0(1)
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Oracle Database 12c Release 1
Controlling adaptive features

OPTIMIZER_ADAPTIVE_FEATURES

SQLETEZ « LOFT 1T
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Optimizer Adaptive Features

Change plans at runtime Learn from previous executions ‘

E \2 \ & GETIE 12¢ Optimizer
Adaptive /\i Adaptive
— Statistics
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From Oracle Database 12c Release 2 @

Finer control of adaptive features — new database parameters

12.2TClEFEIEEN2D “OPTIMIZER _ADAPTIVE_FEATURES  Obsolete
DS A= THE

Optimizer Adaptive Features

OPTIMIZER_ADAPTIVE_PLANS OPTIMIZER_ADAPTIVE_STATISTICS

Change plans at runtime Learn from previous executions
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From Oracle Database 12c Release 2 @

New default behavior

Optimizer Adaptive Features

OPTIMIZER_ADAPTIVE_PLANS (TRUE) OPTIMIZER_ADAPTIVE_STATISTICS (FALSE)

Change plans at runtime
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Adaptive
Plans m{iﬂ
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Oracle Database 12c Release 1
Adaptive features controlled with OPTIMIZER_ADAPTIVE_FEATURES

Fully

Adaptive

12.1 DFTAIL M % '
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Oracle Database 12c Release 1 Default

ORACLE

Copyright © 2017 Oracle and/or its affiliates. All rights reserved. | 105



Oracle Database 12c Release 2 @

A new default and finer control
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Oracle Database 12c Release 2 Default
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Oracle Database 12c Release 1 - Options

- If you want the new adaptive parameters in
Oracle Database 12c Release 1 request patch for
bug#22652097

- To control auto column group creation using
DBMS STATS preference AUTO STAT EXTENSIONS,
apply patch for bug#21171382 = im0

- Recommendations for Adaptive Features In
Oracle Database 12c Release 1 (12.1)
Doc ID 2187449.1
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ROAT T4 XA st =SB olgeids o> 3+ U

- (DBA | ALL | USER) TAB STATISTICS C
DA TF 4 ATt = SROEET I,

D
A\

SQL> DESC DBA_TAB_STATISTICS AVG_SPACE_FREELIST_BLOCKS NUMBER
Name NulI? Type NUM_FREELIST_BLOCKS NUMBER

AVG_CACHED_BLOCKS NUMBER
OWNER VARCHAR2 (128) AVG_CACHE_HIT_RATIO NUMBER
TABLE_NAME VARCHAR2 (128) SAMPLE_SIZE NUMBER
PARTITION_NAME VARCHAR2 (128) LAST_ANALYZED DATE
PARTITION_POSITION NUMBER GLOBAL_STATS VARCHAR2 (3)
SUBPARTITION_NAME VARCHAR2 (128) USER_STATS VARCHAR2 (3)
SUBPARTITION_POSITION NUMBER STATTYPE_LOCKED VARCHAR2 (5)
OBJECT_TYPE VARCHAR2 (12) STALE_STATS VARCHAR2 (3)
NUM_ROWS NUMBER SCOPE VARCHAR2 (7)
BLOCKS NUMBER
EMPTY_BLOCKS NUMBER
AVG_SPACE NUMBER
CHAIN_CNT NUMBER
e o Lo free NUM_ROWS, LAST_ANALYZED %

ey E T | L3 E
T et OFEAIR =R
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LR DA T4 XA Yiet =SB olge T+ o> 3+ Y

- (DBA | ALL | USER)_IND __ STATISTICS C
L DA T T4 XA Tt =S Baie T .

SQL> DESC DBA_IND_STATISTICS

Name Nul [? Type
OWNER VARCHAR2 (128)
INDEX_NAME VARCHAR2 (128)
TABLE_OWNER VARCHAR2 (128)
TABLE_NAME VARCHAR2 (128)
PARTITION_NAME VARCHAR2 (128)
PARTITION_POSITION NUMBER
SUBPARTITION_NAME VARCHAR2 (128)
SUBPARTITION_POSITION NUMBER
OBJECT_TYPE VARCHAR2 (12)
BLEVEL NUMBER
LEAF_BLOCKS NUMBER
DISTINGT_KEYS NUMBER

ORACLE

T SEtORIARE

AVG_LEAF_BLOCKS_PER_KEY NUMBER
AVG_DATA_BLOCKS_PER_KEY NUMBER
CLUSTERING_FACTOR NUMBER

NUM_ROWS NUMBER
AVG_CACHED_BLOCKS NUMBER
AVG_CACHE_HIT_RATIO NUMBER

SAMPLE_SIZE NUMBER
LAST_ANALYZED DATE

GLOBAL_STATS VARCHAR2 (3)
USER_STATS VARCHAR2 (3)
STATTYPE_LOCKED VARCHAR2 (5)
STALE_STATS VARCHAR2 (3)

SCOPE VARCHAR2 (7)

DISTINCT_KEYS, NUM_ROWS,
LAST_ANALYZED %
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USER) _TAB_COL_STATISTICS ,
USER)_PART_STATISTICS,

SRE) SUBPART STATISTICS
BB C=3

SQL> DESC DBA_TAB_COL_STATISTICS

Name Nul [? Type

OWNER VARCHAR2 (128)
TABLE_NAME VARCHAR2 (128)
COLUMN_NAME VARCHAR2 (128)
NUM_DISTINCT NUMBER
LOW_VALUE RAW (1000)
HIGH_VALUE RAW (1000)
DENSITY NUMBER
NUM_NULLS NUMBER
NUM_BUCKETS NUMBER
LAST_ANALYZED DATE
SAMPLE_SIZE NUMBER
GLOBAL_STATS VARCHAR2 (3)

ORACLE

USER_STATS VARCHAR2 (3)
NOTES VARCHAR2 (63)
AVG_COL_LEN NUMBER
HISTOGRAM VARCHAR2 (15)
SCOPE VARCHAR2 (7)

NUM_DISTINCT, LOW_VALUE,
HIGH_VALUES TIlED 5 1E %,
WERICKHUTHERLETY,
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