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IMEBN T YT F¥ -1k BREHE

- BXEFIE
1. #EA1E/ S5 A—% INMEMORY_EXPRESSIONS_USAGE %ZDISABLELLSY DEIZERE
(ZDHh INMEMORY_SIZEETA U AEYMNMEZDREICLTEHEI

2. BEEEHER TSQL*PlusE1=[XSQL Developer|ZTDBIZAY 1>

3. IMEZBE&EFEZ1—Y—I5T&FHIZE%E | EXEC DBMS_INMEMORY_ADMIN.IME_CAPTURE_EXPRESSIONS('WINDOW'); !

______________________________________________________________________________________________________

© CUMULATIVE: T—AR—XADERFZEDT R TORIKETEEELET,
« CURRENT:BE24EEOXFA DA EEELET,
© WINDOW: A—H—DUEELER T ¥ T Fr s RO TEBiSN=-RZREHELTEMLETS,
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7. ¥ TFvEnf-RXORE2LL—3> EXEC DBMS_INMEMORY_ADMIN.IME_POPULATE_EXPRESSIONS();

- HERR

— SELECT * FROM DBA_EXPRESSION_STATISTICS WHERE SNAPSHOT = ‘WINDOW; -- ¥ T F v =X DR
— SELECT * FROM DBA_IM_EXPRESSIONS; -- fRE aL—avah - DEE
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IMEBII XY T Fr-D12 k) E474H

|k p TF O ERTE ek k™ L RREEDFERR wokk

. SQL> EXEC DBMS_INMEMORY_ADMIN. IME_CAPTURE_EXPRESSIONS (" WINDOW' ) ; ' SOL> EXECUTE i
i ' DBMS_INMEMORY_ADMIN. IME_GET_CAPTURE_STATE (:b_state, :b_time) !
. PL/SQL procedure successfully completed. : i
: ' PL/SQL procedure successfully completed.

. SQL> EXEC DBMS_INMEMORY_ADMIN. IME_OPEN_CAPTURE_WINDOW () ; |
| ' SOL> PRINT b_state b_time

E PL/SQL procedure successfully completed. | B_STATE

| t COMICT—7 80— FZXRT CLOSE

E SQL> EXEC DBMS_INMEMORY_ADMIN. IME_CLOSE_CAPTURE_WINDOW () ; E B_TIME

E PL/SQL procedure successfully completed. 521—MAY—18 03.37.28.218495 PM

i SQL> EXEC DBMS_INMEMORY_ADMIN. IME_POPULATE_EXPRESSIONS () ;
i PL/SQL procedure successful ly completed.

|k RE 2 L— b IR DFER ek
i SQL> select TABLE_NAME, SQL_EXPRESSION from dba_im_expressions where owner="TEST1" ;

i TABLE_NAME SQL_EXPRESSION
i BIGEMP ROUND (“SAL"*10/52, 2 S e [ = = = | s o L $_4OL0
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ORACLE

Copyright © 2018, Oracle and/or its affiliates. All rights reserved. | 10



BEjM AT EIE

WEITT3,3Y :EE-ES + DBIM Option, DBCS EE-EP, ExaCS

ORACLE

Copyright © 2018, Oracle and/or its affiliates. All rights reserved

11



NETOAAEYYEE(~12.2)

* 12.1TDIn-MemoryfEI B DO AR HEX

Got=T—%

Iy 27—48 “ U AN

In-MemoryfBIgZ{EL =1 FEX[ZIn-MemoryfBiBiZ 5 H
In-MemoryfBIB DA FAO—ILEF B TITHEITNIEESELY

* 122 ADOA 2 AFEYR) O —IZTEEIRGEA U AE)IL/A2 AT ) BREDAIEEIZ
f-1=L. TEeD#HIFIIZTHF B AEIEH
— AR EIZR) O —BEINDE
— AAENE A A ) BEDR) O —FFNFNER R EINNHE
—R)—FHl- HEOEH (BEF)ZTOROTERELTHDELHD

ORACLE

Copyright © 2018, Oracle and/or its affiliates. All rights reserved. |

12



AHEBE(LEngineered Systems.” DBCS EE-Extreme Performance.” ExadataCSIZ CH|FAR[EETY

B8/ AE!) B (18c~)

LAUAEY HF L RNT o FHR{E /NS A—A:
I . INMEMORY_AUTOMATIC_LEVEL [Z Tl {E =] gE

. - E— I~7J7 DTV AHeTZFI AL, 412X

Sales_Q2 Tl)-T 7)1/35&:0/\_7_’{/3/% E)JE’:”\
‘ SOuH

Sales_Q1

sales Q3 | CELNES AU RE AU AT LT BEEIZ. AT

REDIGEILT I ZRABEDENA D AT
TR BEIMIICERE

(FI A1) \
FFRIT/IN—Taa I TWNST—TILD
BEN—T4aVEFRmELTHR/N—T12a0%
In-Memory{t

SALES

Sales_Q

ORACLE




B/ AE)BEEDETE
- FEA1E/ NS A—4  INMEMORY_AUTOMATIC_LEVEL

— OFF (T7#4JILEL) : BEIA AT B (X ERN, Oracle Database 12gR2(12.2.0.1) ERILEMETT

— LOW: A EYFEDIFE . IMIIALT MNoa— LT AV MEHIBRLEz ETHRET AV MEREL
L—hLET, (FzFZLADOAV AERI O —FGEDE G T AV MIHIBRR R 5)

— MEDIUM : LOWDEIMEIZINA . LRTIZAERYFR B TRE AL —FRFE T ZoT=hwb T A MM SEIC
REAL—FENDIIFBILSNFT , (ADOAVAEYRI L —ZHALTNDIHEE, I—ILEET A
URTHHLOTHLEIBRENT . + R ATRYEER TELAOVMEERAELET )

o A2 AFEPRIORITYAINONED ST AU LDHBEFHHEIBEO R ELYET,
o -lz’j‘%/hﬂd)‘fﬁh\ﬁ?ﬁlﬁﬁﬂb“u‘é\%fﬂ%& EFEDADOA L AR —EDHFH AL
BET9, _0317,,— ADOA I AE)R)—IZERmINT=FEHENBEINET,

 BHBEAUATYEENE— Ty TR T AERIE T 4L T3IE S T,
;nﬂﬂﬁﬁHF’aEl’E’*ETéiaA(;tTnawvn/ UNEFEIVET,

DBMS_INMEMORY_ADMIN.AIM_SET_PARAMETER
- BD#ETV 2 F ) (AIM_STATWINDOW_DAYSEH) 7 BRI E T SHE
S— EXEC DBMS_INMEMORY_ADMIN.AIM_SET_PARAMETER { DEMS_INMEMORY_ADMIN.AIM_STATWINDOW_DAYS, 7 )
ORACLE'

Copyright © 2018, Oracle and/or its affiliates. All rights reserv



i SQL> select segment_name, partition_name, bytes_not_populated, populate_status from v§im_segments;

E SEGMENT_NAME PARTITION_NAME BYTES_NOT_POPULATED POPULATE_STAT

NUM_PART PARTITIONO3 259031040 OUT OF MEMORY 32 EH D/ \—TA a3V MAE)RE
. NUM_PART PARTITIONO2 0 COMPLETED [CKYETAUAE)IETET

. NUM_PART PARTITIONOT 0 COMPLETED (ADBELUBFED/IN—T1avbA A
. a=UR |y (RARY

E SQL> alter system set INMEMORY_AUTOMATIC_LEVEL=low scope=memory;
E System altered.
E SQL> select count (%) from num_part partition(partition04);

COUNT ()

85196850

i SQL> select segment_name, partition_name, bytes_not_populated, populate_status from v§im_segments;

. SEGMENT_NAME PARTITION_NAME BYTES_NOT_POPULATED POPULATE_STAT EENEHEEFIICLI=EZA,

| AERYREELGLTBEFD (TR
. NUM_PART PARTITIONO4 0 COMPLETED HEDIEL) /A—T123 % EBH
NUM_PART PARTITIONOT 0O COMPLETED LTAVAEYE
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c AR DN RZHNEES
i a T, PEE/ NS A—4
QUERY_REWRITE_INTEGRITYZ
stale_tolerated|ZERFE T HNE
MHYET

. SQL> CREATE TABLE TAB_IM_EXT
2 (COLT
3 ORGANIZATION EXTERNAL
(PES) —REONIBREERELERLC
18  INMEMORY;

; Table created.

VARCHAR? (100), COL2 VARCHAR2 (100)) | !

SQL> select sum(COL1) SC from TAB_IM EXT;

Execution Plan

| Id | Operation | Name | Rows | Bytes | Cost
| 0 | SELECT STATEMENT | | 1] 5 |
| 1 | SORT AGGREGATE | | 1| 5 |
| 2| EXTERNAL TABLE ACCESS FULL| TAB_IM_EXT | 1180 | 5900 |

SQL> alter session set query rewrite_integrity=stale_tolerated;
Session altered.
SQL> select sum(COL1) SC from TAB_IM_EXT;

Execution Plan

| Id | Operation | Name | Rows |
| 0 | SELECT STATEMENT | | 1]
| 1 | SORT AGGREGATE | | 1]
| 2| EXTERNAL TABLE ACCESS INMEMORY FULL| TAB_IM EXT | 1180 |
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MemOptimize 7 —JLMDE A
1. #EMENSA—ZZERTE

* alter system set MEMOPTIMIZE_POOL_SIZE=<H 4 X> scope=spfile;

2. T—AR—XDHIELH
o PEIEIIVSSGATILFEEE TE%E UL (show parameter THEER

3. BT AT —RIxLEMEZEEM
« alter table <7—7 JL %> MEMOPTIMIZE FOR READ ;
— IN—T 4 avIFEETERL
— USER_TABLES.MEMOPTIMIZE_READ7} & THEEE ("enabled’/’disabled’)
* DISABLEIZF B EZEIZIE'NO MEMOPTIMIZE FOR READ' A5 7E

4. T—)LIZIREaL—bT %
* exec DBMS_MEMOPTIMIZE.POPULATE('< RF—T &>, <K &>, [</I\—T 133V E>]);
— INHERTELGV(BEEAE THIS IG5
- HIFRI(ZDBMS_MEMOPTIMIZE.DROP_OBIECTZ AL — ¥

ORACLE
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IVIemOptlmlze7 —J)L
FEHETHA (vSsysstat/vSmystat)

$HETDIEER LK) vSsysstat/vSmystatE 1 —&vSstatname CHEER T 5
HEZEsoLfl)

select display name, value from vSmystat m, v$Sstatname n
where m.STATISTIC#=n.STATISTIC# and display name like ‘memopt r%'
order by 1;

memopt r lookup NV AREITHDERETSHEE

memopt r hits NV AREITORETEYRK

memopt r misses INYDAREI THOEIIIRBM (RO >=80)
memopt r rows populated REAL—FLT=1T#K

memopt r blocks populated REaL—RLE=T7Ov0%

ORACLE
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MemOptimize 7 —)L
AEY Ny AREI TR (EF—ITH T 5FMEHER)

sor.> alter table tab0l memoptimize for read;

7

soL> select * from tab0l where coll=1000;

| Id | Operation | Name | Rows | Bytes |Cost (%CPU) | Time |
| 0O | SELECT STATEMENT | | 1 | 121 | 2 (0)] 00:00:01 |
| 1 TABLE ACCESS BY INDEX ROWID READ OPTIM| TABRO1l | 1 | 121 | 2 (0)] 00:00:01 |
| * 2 INDEX UNIQUE SCAN READ OPTIM | TABOl_PK | 1 | | 1 (0)] 00:00:01 |

X RE 2L—FENBNESTEIORITEEIZE S ("memopt r hits'#HERT D)

SQL> select display name,value from vSmystat m,vSstatname n
2 where m.STATISTIC#=n.STATISTIC#
3 and display name in ('memopt r lookups’, 'memopt r hits’, 'memopt r misses’);

DISPLAY NAME VALUE
memopt r lookups 1
memopt r hits 1
memopt r misses 0

ORACLE
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MemOptimize 7 —)L
AEY -y aRE | ZEEALELMA

SQL> select * from tab0l where coll BETWEEN 100 AND 200; SQL> select * from tab0l where co0ll=100 AND co0l2=200;

| Id | Operation | Name | | Id | Operation | Name |
| 0 | SELECT STATEMENT | | | 0O | SELECT STATEMENT | |
| 1 | TABLE ACCESS BY INDEX ROWID BATCHED | TABO1 | [* 1 | TABLE ACCESS BY INDEX ROWID | TABO1L |
| * 2 | INDEX RANGE SCAN | TABOl PK | [* 2 | INDEX RANGE SCAN | TABO1l PK |
Predicate Information (identified by operation id): Predicate Information (identified by operation id):

2 — access ("COL1">=100 AND "COL1"<=200) 1 - filter ("COL2"=200)
2 — access ("COL1"=100)

SQL> select * from tab0l where coll IN (100,200);

| Id | Operation | Name |
| 0O | SELECT STATEMENT | |
| 1 ] INLIT ITERATOR | TABO1 |
| 2 TABLE ACCESS BY INDEX ROWID | TABO1l |
|* 3 | INDEX UNIQUE SCAN | TABOl_PK |

Predicate Information (identified by operation id):

3 — access ("COL1"=100 OR "COL1"=200)

OR Cl_e Copyright © 2018, Oracle and/or its affiliates. All rights reserved. |




[ ] [ ] O
MemOptimize J —JL
Fyyla-ZRIIHDHIGEE
@ memOpt r mISSESb‘\?‘yjoj—éi’Z_é SQL> alter table tab0l memoptimize for read;
L ﬂ_i)Elb_l\L—CL\fa:L\i SQL> select * from tab0l where coll=1000;

—drop_objectZ1To7=3 | 1d | operation | Name |

s o o - | 0 | SELECT STATEMENT | |
— § ’\-Cll\t JD—Fé*LTL\EL\i%@ | 1 | TABLE ACCESS BY INDEX ROWID READ OPTIM| TABO1 |
|* 2 |  INDEX UNIQUE SCAN READ OPTIM | TABO1 PK |

T—% (MemOptimize7 —JULIZAYY] | e

~ —®
b@L\T—Q) SQL> select display name,value from vSmystat m,v$Sstatname n
2 where m.STATISTIC#=n.STATISTIC#
and display name in ('memopt r lookups’,

—/_I_ftolb_l\tz-t[/\t;ll\/ﬁ_j__’r:/ay fl 'memopt r h%ts’,
/\0)77tx 5 'memopt r misses’);
DISPLAY NAME VALUE

—IREAL—FLTWVEWA DV RBVAT o
0)77tx memopt r hits ;).

—BHIN=T~ADTIOEX
* consistent getsh 7w 79 5

ORACLE
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MemOptimize 7 —JL
RE2AL—FDEILR

s REAL—FDRET D EFHLGELLRDEDZEF TV
—IREaAL—FF 52T AV RDITED NIV NT T EINT-DZHEEE

Aty

SQL> select display name,value from vSsysstat m,v$Sstatname n

2 where m.STATISTIC#=n.STATISTIC#

3 and display name in ('memopt r rows populated’,

4 'memopt r blocks populated’);
DISPLAY NAME VALUE
memopt r rows populated 312613
memopt r blocks populated 44659

ORACLE
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MemOptimize 7 —)L O R
cE—TRBEDR) DAHFEAT]

alter table 1ot 01 memoptimize for read;
*

ERROR at line 1:
ORA-62148: MEMOPTIMIZE FOR READ feature cannot be enabled on IOTs.

- EfERICITFERTEAL

alter table tab 01 memoptimize for read;
*

ERROR at 1line 1:
ORA-62141: MEMOPTIMIZE FOR READ feature cannot be used with COMPRESS option.

» EF—HIFID LA
~O—ALFREIDEF—EEATERL

X RACIRIETO T —2 0 8UTIThh iy
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Optimizer D i aR 4 EE

» 1Ll Top-NfH] & & (DevelopmentZF S HR)

c INTA— R T4—FR/1\vD

* Oracle Database Standard Edition(SE)D 75> - R2E) T«
c IN—T 423 T4 Xig{ED5RE

> Autonomous DatabaseDA T T4 A
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Optimizer D YL 5EHE EE
INDA—I A T4—K71\v5
c INDFA—IRT4—R/\vI(L“BEDoP” &EE T S B RE
B EEOETEHHEIZEDVWVGEIRLE-1IELZRET S
C URELT-#EE (CPU TimeE &) EEALT/SSLILEEHE (BB REL)

* Oracle Database 12cR2
— optimizer_adaptive_statisticsIZ& > THll{HEN S
* Oracle Database 18c
—parallel_degree_policy=adaptive) & TH %h

— optimizer_adaptive_statisticsz{# FAL THlfEI SN 7a<7Eo7-
o FF—IN—A~AYLFHKREFL
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Optimizer D YL 5EHEEE

Oracle Database SED TS REAE) T4 (RETR-7OrS4Y)
* SQOLETEEZFIE T A=OISETHERAIN S ZEMZ LY

* Oracle Database 11gR1 TCIEHELE
— Oracle Database 18c CH 5| =HE=14EEd 5
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Optimizer D YL 5EHEEE

Oracle Database SED 75> - RAE) T4 (SPMD YTt vhk)

s CNETILSPM(SQLETEIEIE) I(XEED H D HEEE

* Oracle Database 18cHh\5SEIZSPMIEREDH Tk A R[EEIC
— AT R T OrSA2 ERFRDHEBE
— BRI BT EITHHEZERAT S EIETELL
- BEALT BT (ETETEZZE{LIELLY)

2]

« AT R T IORSAUMBSALETEIN—RASA A DIEITILE 8
— DBMS_SPM.MIGRATE_STORED OUTLINE(attribute name => 'all' )

c AT R T IRSA U TIRGESSPMZEEALIZETEID EE...
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OptimizerMD YL 5k EE
SEDSPM{ERHI (E3RR TR T ORSA T ELLLN)

SELECT /*+ INDEX(s ix_sales) */ SUM(value)
FROM sales s WHERE region_id=:1

SELECT SUM(value)
FROM sales

SO £YBUEHE HEN RIS

WHERE reglon_id=:1 o\ xpncin HRENS
) Y m—)
FULL INDEX INDEX

* 2

EvRLT=
TAMNEEE
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Optimizer D YL 5EHEEE

SEIZHTHSPMD YTy (BEREIFANT R -7 ORSA U ELTIND)

1DMDSALX T1DDSQALETBIR—RATSA 2V DA EFR[ 4. SQLETE D E R X E XD

Standard Edition

Enterprise Edition

SQLXZx T HEHDSQLETEARA—R 51

&t E ) BB (Evolution)

BEIG

SQLF1—=2% tybrMh o ORWE

A=Y I-Frysahb DG

AWRM > D ELFF (12.2HV5)

REASQLETEIAN—R S 1> D B EAIBR

Export/Import (pack/unpack)

ARTZR 7RS4 HSQLEHEIR—RSA (2 #
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Optimizer Dk iRk BE

IN—T 423 - A X 1’|50)§§1I:

c NSUIIWEITTON—T12a0 DA XD (V12 R %) MaTEEIC

— TEMP4E i;mﬁllm 1B (MEBIELTO/NNTDAr—T O REE 1 §450])

* 12.1FTHE S . Group By) . DISTINCT(12.2/hV5)
— b2~ (USE_PARTITION WISE WIF/NO USE PARTITION WISE WIF)

SOL> select /x+ parallel (2) */ tabl.*, row_number () over (partition by ¢3 order by null) from tabi;

EITEE (12. 2) E1TETE (18c)

| Id | Operation | Name | | | Id | Operation | Name | | Pstart| Pstop | TQ |IN-OUT| PQ Distrib |
| 0 | SELECT STATEMENT | | | 0 | SELECT STATEMENT | | | | | | | |
| 1| PX COORDINATOR | | | 1 | PX COORDINATOR | | | | | | | |
| 2] PX SEND QC (RANDOM) | :TQ10001 | |,. 2 | PX SEND QC (RANDOM) | :TQ10000 | | | | Q1,00 | P->S | QC (RAND) |
| 3]  WINDOW SORT | | | |7 3|  PXPARTITION RANGE ALL| [T 1] 4] at1,00 | PCWC | )
| 4] PX RECEIVE | | 1| 4] WINDOW SORT | | | | | Q1,00 | PCWP | N
| 5| PX SEND HASH | :TQ10000 | |5 | TABLE ACCESS FULL | TAB1 | | 1] 4 | Q1,00 | PCWP | I
| 6 | PX BLOCK ITERATOR | | T 4 1 Q1,00 | PCWC | |

| 7| TABLE ACCESS FULL| TABO2 | | 1] 4 | Q1,00 | PCWP | |
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Optimizer D YL 5EHE BE

Autonomous DatabaseDA T T4 A

AL AT FATAFEE NS

=DR1kE

— PEEB DML S A U TA U ETUNE
« JEAutonomous: EMNTEDBED/NILY-O—KDHF12cRIMDSH R—bF

* Statistics-Based Query Transformati

— AT TARA T AT ERAL-RESEICE#R(Ea—% : VW_SQT_xxxx)

on

* MIN, MAX, COUNT, APPROXIMATE_COUNT_DISTINCT

« INSLJLE (DOP) ERIEFEST

— a2 a—< 49 )L—T (HIGH, MEDIUM, LOW) [C&>TBEEEfE
* PARALLEL_DEGREE_POLICY=AUTO (LOWIZ )7 ILETDH)

« INSLUJILDMLE T 7A4ILETER

— PARALLELE M Z KB EERTE
« OPTIMIZER_IGNORE_PARALLEL_HINTS=TRUE (

T I+ ILNELR)

« OPTIMIZER_IGNORE_HINTS=TRUE (ZDH#DE LT 74 ILNESR)
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Dt DHERE
LW SsQLF2—=27 -yt D\vlr—2
* SQLF 2 —=2 vk (SQLX D YR OETIAVTIANMIE) DEH
—SQLFA—Z=U T - TRNAHF SQLT7 VTR FRINAH SQUATA—I VR T F54Y
HEDAT
— F—AR— AR TOSALDBT (B F—ER— A TBEOF 21— =V T EEH)
» ZTNETOHDBMS _SQLTUNE/ N r—
— Oracle Tuning Packh\ih =
« #ILL\DBMS_SQLSET/\wH—
— Oracle Tuning Pack DN ALY
—DBMS_SQITUNELRIZFE D H T 70T S L% R M
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Z D DHEEE

Exadatal 23t s LT=SQLF 12 —=245 PR/

* Exadatax i DSQL7AT77 AL
— AT LIRETDFHIE
c KL TWBIEERIRET BHE/NTH—I AN A LT HEE
o VAT LIETDI/OMEE(AY—F- RF¥DIRR)
— /0 —Y B (ioseektim), Y JLF IOV -1 J—R 72 M mbrc). |/OER1E R E (iotfrspeed)
o AT LHET (CPUERE. I/OT4RE)
— ExadataTIZEE DL AT LMETZEIIGET S
- DBMS_STATS.GATHER_SYSTEM_STATS(‘EXADATA));
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)7L A
IZaFIL-FFxa A b, EE

* Oracle Database In-MemoryH A, 18c
https://docs.oracle.com/cd/E96517 01/inmem/index.html

* Oracle Database/\TA—I R Fa—=245 - HAF, 18c
https://docs.oracle.com/cd/E96517 01/tgdba/index.html

* Oracle Database SQLF1—=2% MK, 18c
https://docs.oracle.com/cd/E96517 01/tgsql/index.html
GEEETOINTA—IREE

http://www.oracle.com/technetwork/jp/database/articles/tsushima/
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Java

AIEHAD
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