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OvoJ)—-35HEDT-#) (OvII)—TF#)

BEI NS> Y0230 0-)L\wY

IBOLWER (R/E1—-DRAFIZXD4096FINDHLIR)
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Oracle Database 23c (cHIFRYTU7IA AR -E1—5#1L
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Ovo7U—SED T =R

Lock-free Column Value
e Reservations
. %ﬁﬁg%w&@%@%wﬁﬁﬁiﬁma PUEFDOHNE. IREOEFICKTBNIHTIS3> TOvIFbiRa %[0
WER]EE(C

- NN&E. BEDFERZEBFIIDRONCEDZSV—FTIVRIARTFE | SBEOUPDATESZ D)

o NSOY 3> 03y MNFITOVI ZEVBUED & E O : UPDATE inventory SET qty_on_hand = qty_on_hand - 1
" e WHERE item_id = ***
e 7 WY h"')y—Ztﬁégy'fE%ETT—Q(LEQJJ -ABZ B I AUPDATE(C(TBA TS

. ; TEREEIROTEEL. SRITOIRESRRS. FIFIRIAEREERE4RE X 1 UPDATE inventory SET gty_on_hand = 100

WHERE item_id = ***
AUy
o 1-Y—-THIR)IDREERFETHOM L
o XEHRI(CHAZE(CHBENDEFNERFFRELE T DLORT—X. F5DEEETYY - AR EE b
- IRILVEEEITHIRE]
o OYIIU—FHIDOXIRERDEUBESESTT —F(ET7 TV -3 THIFNEZ L
« SagahI> US> OEEIEIE (FEEARIRFEIE NS> Y23 OEENFETT)
 SagahNI>H IS avhENIZE . OvIIU—-FRFIOBEMEIE. O—)L/\WI%ELT
> Z55(EDay2 Micro ServiceDEITIRWE T, (9/28 TechNight#71 - Oracle Database 23c FTHEEE#1 MicroservicesFEEFTHE

AECHIXOTVET)
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https://speakerdeck.com/oracle4engineer/technight71-oracle23c-new-feature-microservices

B fi5]

ERDRE

Txnl (SID 32)

SQL> select item_id, qty_on_hand, shelf capacity from
inventory;

ITEM_ID QTY_ON_HAND SHELF_CAPACITY

123 70 120
456 50 100
789 50 75

SQL> update inventory
set qty_on_hand = qty_on_hand - 10
where item_id = 123;

1 row updated.

select sid,event,blocking session from v$session where
username="TEST"'

BLOCKING_SESSION

32 SQL*Net message to client
227 enqg: TX - row lock contention 32

TOVIFIEICKBI NS YIS 3> 07 0Ov)

Txn2 (SID 227)

SQL> update inventory
set qty _on_hand = qty_on_hand + 20
where item_id = 123;

T™xn1D ST 3> N T(aZvh or O—JL)\WY)
I BETIFHL

5
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OvoIY—-5EDOFHIDEERFIR

BT RINEFHIB]8ESI & T B8, RESERVABLEAZIETE T S
. FHIBIEEFIDE EH

create table inventory
( item_id NUMBER CONSTRAINT inv_pk PRIMARY KEY,
item display name VARCHAR2(100) NOT NULL,
gty _on_hand NUMBER RESERVABLE CONSTRAINT gty ck CHECK (gty_on_hand >= ©) NOT NULL,
shelf capacity NUMBER NOT NULL,
CONSTRAINT shelf ck CHECK (qty_on_hand <= shelf capacity)
);

« alter table add columnfi®alter table modify column(CLBIEN. ZEHR], LA T [EmodifyDl

—-MODIFY(C &2 FHIB] REFI DAERER

ALTER TABLE inventory MODIFY (gty_on_hand NOT RESERVABLE);
~-MODIFY(C &2 FHIRIBEFI DB E

ALTER TABLE inventory MODIFY (qty_on_hand RESERVABLE);

CHECKHI#I(CDNT
o FHIOIBEFI(CCHECKEIFI(FZABTIEARL)
« KLANOFTYIHIRICTHIEIEED. FEFRInIEESIN S TN DB G, FFFHIRIEEPIDZE G2y MRFCFHElE .
MREE(CRBAUIEZ &I N YIS a (il O-)L)\woEn3 E
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PRIV —FIR

FH#ISv—FILFR : SYS_RESERVIRNL_<A—ZXFKDobjectTHS>
TRl EES 2 E EULKICBBIRC/ER SN DR, FHIBIEEFICT I 2EFTIFERNS FND
o FTHRIZT—FILFROHI

SQL> desc SYS_RESERVIRNL_ 78065

Name Null? Type

ORA_SAGA ID$ RAW(16) --Sagabh3>Y7>3>Msaga ID

ORA_TXN_ID$ RAW(8) --h52Y97923>1D

ORA_STATUS$ VARCHAR2(11) --Txn IDDAT—H2Z

ORA_STMT_TYPE$ VARCHAR2(6) --DMLXXAAJ

ITEM_ID NOT NULL NUMBER --FF-5%

QTY_ON_HAND_OP VARCHAR2(1) --"FHIATHESIZ"_OP, NIEMNHEDIRIE(+. -)
QTY_ON_HAND_RESERVED NUMBER --"F#Jn]gEF%4" _RESERVED FHISN=

B 29723 OEFIEHROHER I THD. M H 23> OEFHIEIRER IRV
FHISv—FIVRADDML, DDUIREEAT]

OFRIAIEEFI NI - —FRHSHIBREN DL FHIZv—FILERNHIBRENS

7 Copyright © 2023, Oracle and/or its affiliates
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FRIr—FIVRAONE, BEHOHERDOADE EFHRITRETID7YIT—b

SQL> select item_id, qty_on_hand, shelf_capacity

2 from inventory where item 1d=123; &, BEOEREZEFHIIRNDDICEDZIv—FINRIRF
ITEM_ID QTY_ON_HAND SHELF_CAPACITY B Y023 OEFIEERO HMHEER ]
"""""""""""""""""" AV NFICTFRIDvy—FIRONE., BEZESEL. [8Z2FH#H

SQL> update inventory
2 set qty on_hand = qty_on_hand - 10
3 where item_id = 123;

1 row updated.

SQL> update inventory
2 set qty on_hand = qty_on_hand + 20
3 where item_id = 123;

1 row updated.

SQL> select * from SYS_RESERVIRNL_100639;

ORA_SAGA_ID$ ORA_TXN_ID$ ORA_STATUS$ ORA_STMT_TYPE$ ITEM ID QTY_ON_ QTY_ON_HAND_ RESERVED
©3001200CE340000 ACTIVE UPDATE 123 - 10
©3001200CE340000 ACTIVE UPDATE 123 + 20

- - FAIRIEESIDAEXE FS2 U230 THoTHIZY NI RETENSRL, I2YNFBEQTY_ON_HAND (& 90(cid
SQL> select item_id, qty_on_hand, shelf capacity
2 from inventory where item_id=123;

ITEM_ID QTY_ON_HAND SHELF_CAPACITY

123 80 120

8
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FHIAIREFIDF TV IHIFY. RUANIVOFIVIBIRIDENE (1/2)

SQL> select item_id, qty on_hand, shelf capacity

2 from inventory where item_id=123; ™
TR R EEFIDF Ty IHIHY
ITEM ID QTY_ON_HAND SHELF_CAPACITY CONSTRAINT gty_ck CHECK (gty_on_hand >= 0)
----------------------------------- KRLAILOFTYIHIFY
123 80 120 CONSTRAINT shelf_ck CHECK (gty_on_hand <= shelf_capacity)
RUAINEIZY MRFICE W

- - TR gEFI O F v IHIFIER . BIFHEENS
- -y 3> ORI IY IS EERID B ZH CGGHEIN. FIYVIHIRISER UZAIZ-HNRD
SQL> update inventory

2 set gty _on _hand = qty on_hand - 110

3 where item_id = 123;

ORA-02290: check constraint (TEST.QTY _CK) violated
Help: https://docs.oracle.com/error-help/db/ora-02290/

--RULANVOF VI HEIFIER . FHIBIEETIOMEFENFHMEN. FIvIdlfISERUESIZ RS
SQL> update inventory

2 set gty _on_hand = gty on _hand + 120

3 where item id = 123;

ORA-02290: check constraint (TEST.SHELF_CK) violated
Help: https://docs.oracle.com/error-help/db/ora-02290/

9 Copyright © 2023, Oracle and/or its affiliates




FHIAIREFIDF TV IHIFY. RUANIVOFIVIBIRIDENME (2/2)

SQL> select item_id, qty on_hand, shelf capacity

2 from inventory where item_id=123; ™
TR R EEFIDF Ty IHIHY
ITEM ID QTY_ON_HAND SHELF_CAPACITY CONSTRAINT gty_ck CHECK (gty_on_hand >= 0)
----------------------------------- KRLAILOFTYIHIFY
123 80 120 CONSTRAINT shelf_ck CHECK (gty_on_hand <= shelf_capacity)
RUAINEIZY MRFICE W

-- QTY_ON_HAND(FIRTE 90 (=80-10+20)
SQL> select ORA_STMT_TYPE$,ITEM ID,QTY_ON_HAND OP,QTY_ON_HAND RESERVED from SYS_RESERVJIRNL_ 100639;

ORA_STMT_TYPE$ ITEM_ID QTY_ON_ QTY_ON_HAND RESERVED
UPDATE 123 - 10
UPDATE 123 + 20
-- FEFHYBIEETSHELF_CAPACITYZRLAIDF IV IHIFNER 13D LIICERT. COGEFIORF R TIEEHIBENLAL
SQL> update inventory
2 set shelf capacity = 85
3 where item_id = 123;

1 row updated.

- -2y MRS, RIANIVOF Y IHIFRER NFHEIEN., O-IL\wIENns
SQL> commit;

commit

ORA-02290: check constraint (TEST.SHELF_CK) violated
Help: https://docs.oracle.com/error-help/db/ora-02290/
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Ov27JYU—-3{EDF I EEEIREE
IRMD3)\A— > ZARELE

1. 3EOVIJU-1EEDEIRL

update inventory
set gty_on_hand = qty_on_hand -1

@ﬁ? where item_id = '101’;

1DDITOEFCFE I e ADEFh
FENFEETD

(enq: TX - row lock contention)

11 Copyright © 2023, Oracle and/or its affiliates

2. FFOVIIV-EEDEIHD

update inventory
a— set gty_on_hand = gty_on_hand -1
where item_id = '101";
where item_id = ('1101'~'104'%5>4 1\ @ﬁ?

7Ot EEM. BUEROEELI-
NtEPOU TIEEZ D EIL. 1777 A%/
59 L TR—1TOEFOEF Z [0k

8%& : 23cTonvIIV-F#: PIUDAT—-U>Y
https://blogs.oracle.com/oracle4engineer/post/ja-lockfree-
reservation-in-23c-scale-your-apps

CBEBOAI)T Nt E LU THREEZL TWED

3. OYVIIU-5EDF I %ZEH

&

B5R:1D101 250018

[ )
[EGR:ID102 25001@

>
A

>
X

>
)

I52:1D103 25001E

A Gn:1D104 25001@

>_
S

update inventory

set gty_on_hand = qty_on_hand -1

1EIR);

1 LRVIAREEN IEEEOS(COv)T
U-SHEDF#)zfEMH




OvoJY—-5I{EDTF#)TERERELE
HREERNE A

BUTF OBOREE#SEREL . ARSERIEZ DAWRI YT S 3y MSESNTZAWRLR— RHIDeng: TX - row lock contention
ZLEE I3

FREEINA—> 1 ¢ 3 Tld 1 LI—RICUPDATEEH
(3 I F#IulgedzieE)
EEXR

42y AFAHL. LFOLICETIS

TEEE % LS9 0.5~1.58(5>4 L) com
UPDATE DEID D94 L MIT

TEEE R 1H590.5~1.58(3>4 1) com
UPDATE DEID D94 L MIT

R >=> .. > >—>
\
|

“Oyhe200EIRE L) 09— 2 TR FOL - KR
e o 5 —22T - :

> >—> >= >=> U PDATERER(F101~ 104D /s

D >—> . P —————— >—> EER

S R = ===
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Ov 27 —=5EDFHIIEREIREIE
ISR

Oy 7U—=5HEDFFITIE, (i(ienq TX - row lock contention BN BSNRED, 7TV —23> OBERL ATE RN
DIEEHEIR(C IS ] EERCENEER TEELL

enq: TX - row lock contention(ftt 11— —DIEEZNEFFHE)DIE

_m Total Wait Time (sec) Avg Wait % DB time

JEOVI V-1 3,288 3381.8 1028.52ms

DEIRL

JEOYVHIV) -1 884 681 770.38ms 99.8
DEIHD

Oy JU-5{ED 50 0 478.02us 1.0
F1

¢Top 10 Foreground Events by Total Wait Timeh'5IR#%




OvoIY-5{EOFHDHEIF ., H1RF1>

Y
« FH#I0IEET(dOracleZUET —~E! (NUMBER,INTEGER,FLOAT) (COHSTENTBIRE

o FHIBIEESZPrimary keyEfc(didentityd] (Fz(3RAES) (CTBEEAE]

o WDDEHINRAIMEADFHIa]EEFIZS8HDEN TEE

s FHIBIEEFIN S FND I —Y —FKIC(E. Primary Keyh'HhE

o FHIRIRED T (I StorageBIEIEH K-~

o FHYEIEEFITIE, FRE]. NUH—(EFEHR—hK

- BETFHIBIEES(IERTERL

o JOV)-FI—2FKBLUIY—RERTIE, FHIBIEEFIERTERL

« FHIEIRESI(FCHECKFIFITNICOH S HDENT], MDA TOHIFICSHBE(EAT]

« SMEEER. VS RAR. 1I0TRE LU BEFR T FHIRIEES DIEEAT]

« FHIBIEETI TOIN—T 133 ALIEAT]

« FHIEIREFINSEND 1 - —KIC(F. 21— XDA> 51> DDLEEALIFIRAEEN R0

o FHYEIEEFIZBIBRUIZD. FZUNUSEDEN - T BIC(E. REBIDFHINGDBR NG H IS 3>%T74F A XT2ENHD
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OvoIY-5{EOFHDHEIF ., H1RF1>

FHITTEESNICXI T BUpdateXXDHA RS51>
« FMHCEF—ZIBEULFHIAIEES OIS, iBEDIs
* UPDATE <table name> SET <reservable column name> = <reservable column name> +/-
(<expression>) WHERE <primary key column> = <expression>

s BEFF-DIFEEIRNTOEF—HN2Z2EMHIEEITD

* 1DDUpdateXX TEERDFHIBIHESI DEFTE]

 1DMDUpdateXX TR AJREFIEIEFHIDIREFI DEFTEART] . DML returning®(FIFHR— bk

« IEFRIB]EEFIDEFR(CL DOV IEHDIT COFFIBIgEFIDEF(EOVII)—FfIZEUS I D

o SY—FIIRICEFHEINLEFHNIBE DD STV DFHDHERIREIND . NI2TD23> D T RFCFHIBIEEFI (CXTULT
ITONIZE B =359 Do
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OvoIY-5{EOFHDHEIF ., H1RF1>

FHIRIEET ZIF D RICHT T BINSERT/DELETEX DA RS51 >
o NI AVIENERZZEERT . FHIRIEES DIENS FNBITEIARDINSERTH BIEE
o INSERTENATIEOZY RENAETHID ST H IS 3> (CRRENZL

s REBROFHINGDIIEEEIEOFHNZ2ZSO N Y23 NT T URVEDELETECE RV, (DELETE
(FAERAY(C30FL PR CHBITEN 2. I1 ATV NUIEZES VY -X - ES— - I5-HFHETB)

FHIRIEEFI 215 DRI T BEIFODLII D HA RS51>
« DDLXMMEITHRDISE (. DDLNSE T 3F TR HIBIRES(CXT I B EFT(IAE]
- EREBHROFHIN$DDIHE. DOLICEFT - FFFHIO]EEFICX T REEN S EFN TLVADDLX (FEFa] &AL
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BE NSO Y O3> -0-VINYY

v
o ITOYVIICEBIFENREUIGEIIC. 1TOVIZRIFI BN T a>ntyias %z, EEMWREE. MY
723> OBFEEICELTIR TU. BERICO-IL/\WISEDHEE
o ’NOYTIDOEBEEIME (low) . B (medium) & (high) (FIAILN) Bty a BRI TIEE
BON YT AR T EINTITOVIZRF
o 1TOYIBUSHOREBITE N Y )2 3> 2 i I AN E P BE

o AJyhk
o BEENSVNI YIS 20N H I3 0ITOYI(CEDIFHNS AFZ1ET . ARG BCENTED
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BEINSOY 023> -0-WINYIDAA-S

BEElowd MY 23> Txnl

alter session set txn_priority=low
update scott.mycheck set value=0;

1 rows updated.

-1 - RZE5

commit;

create table mycheck (value number);
insert into mycheck values (1);

alter system set txn_auto_rollback high priority wait_target = 20;

BIElowd oY 723> Txn2

alter session set txn_priority=low

~-Txn1DupdateE1TE(CELT
update scott.mycheck set value=10
~-Txn1DITOYV)%ZF5FH%

(rollback, BEIEIFR/RFHFL) <

- YT I HERHIFE T ENIZHORA-3113H
k&N B, EFTULTEILHTIS—HDOn 3.
select * from scott.mycheck;

ORA-03113: end-of-file on
communication channel

19 Copyright © 2021, Oracle and/or its affiliates

~-Txn1DYS AR T &, BFieN3

1 rows updated

(rollback. EIEIZR/RFRL) <

w2 a>HeREIFE T SNITIZHORA-31130
k&N B, EITULTEILHTIS—HDOn3.
select * from scott.mycheck;

ORA-03113: end-of-file on
communication channel

BEEHighD MY )32 Txn3

SR TE B U (txn_priority=high)

--Txn2DupdateEITIEICELT
update scott.mycheck set value=1000;

--txn_auto_rollback_high_priority_wait_target 0020

eS|

—txn1Z20-)L)\w), s3> s8R T

--txn_auto_rollback_high_priority_wait_target 0020

S
~txn2Z20— )L\, 2y 3> sgfli& T
~Txn2D YA T BN
1 rows updated.
select * from scott.mycheck;
VALUE




BE NSO Y O3> -0-VINYY

High. LowDE5EE DFHISREIRE ()
TXN_AUTO_ROLLBACK_HIGH_PRIORITY WAIT TARGET = 1 ~2147483647 (TIAILN)

s =)
TXN_AUTO_ ROLLBACK_MEDIUM PRIORITY WAIT TARGET = 1 ~2147483647 (TIA)LK) ;ﬁﬁfﬂ%ﬁcﬁo,\,@gu
* alter systemTIETE - TH
TX_PRIORITY
- — « TX_PRIORITY_WAIT
v a>DEBEEDISE _TARGET

TXN_PRIORITY ={HIGH (FJAJLN) | MEDIUM | LOW}
* alter sessionCIBTE. alter system T(IIETE TS

BE NS HI353>-0-VI\YIDE—-RIBE (AT>3Y)
txn_auto_rollback_mode ={ROLLBACK (FJ#JLBN) | TRACK}

TRACKIZROLLBACK (BENNS> T3> -0-)L)\wIDBERNME) (CITBARIDIREECER). ER(CO-IL/\wIEndh
[FTERL RR=DOFRETIBIRICH DR TIEDHN N> "end

* alter systemTIETE

20 Copyright © 2023, Oracle and/or its affiliates




BE NSO Y 023> -0-IWINYIDER

FHEANRYD
BEOITOVIDGFHEANTN (eng: TX - row lock contention)DZIEBITENENNEIND

SQL> select SID, EVENT, SECONDS IN WAIT, BLOCKING SESSION from v$session where event like '%eng%';
SID EVENT SECONDS_ IN WAIT BLOCKING_ SESSION

26 eng: TX - row lock contention (MEDIUM priority) 74 54

56 enq: TX - row lock contention (HIGH priority) 96 54

201 enqg: TX - row lock contention (LOW priority) 4

735—b0Y & TEESNEN YIS ORBMEHENS
et aEk
* ROLLBACKE—RDIZEIBEEIN> Y232 - O—IV)\WINFE T BIZULLT Ofta T BN
 txns rollback txn_auto _rollback high priority wait target
 txns rollback txn auto rollback medium priority wait target

« TRACKE—RDIZEEFBEINS>HI23> -0-)L)/\WINFEET IV T OFETHEN
 txns track txn_auto _rollback high priority wait target
 txns track txn_auto_rollback medium priority wait target
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BOILWVER (R/E1—DERARFIED
40965 A\DYLFER)
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BDILWLWR (FR/E1—DFRAKINEND20965I\DILE)

. W=
o XRFEBE1-TEAHATERFOERAREHIERD10005 H54096F! (CIEAN
o ERD10005NDFIEZBZIBEZ1DDT—I)UASINTETE7 TV —2 30 BRI BN O] EE

o XJyhk
o INZLOBEMZIDDITIAGINTERLIICRD, PIUT—23 (8o TEERET - EEN G EENS
o SERLEUT. SEITFERDFEZEDODWH, XA >2IL—AB 01T, BFEZDOETIVHIE ZBNS
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BDILWLWR (FR/E1—DFRAKINEND20965I\DILE)

. NTELE
o HJHA{E/CIA—H(CTMAX_COLUMNSEZEXTENDEDICERTE (T JA)L MESTANDARD)
«  COMPATIBLE#JHA{L /N5 X—4%23.0.0.0L4_E

« PDBULNIITCERTED]HE. BicEImNE

SQL> alter system set max columns=EXTENDED scope=spfile;

System altered.

SQL> shutdown immediate
Pluggable Database closed.

SQL> startup

Pluggable Database opened.

SQL> show parameter max_columns

max_columns string EXTENDED
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BDILWLWR (FR/E1—DFRAKINEND20965I\DILE)

o FEA{E/NTA—H(CTMAX_COLUMNSZSTANDARDR 9 (C(d. 10015 _ EDOHS EEDRFFEI-HRVIEE
D>

--10015 L EDORZIFDIREETmax_columns=STANDARDICREDETBEIT—
SQL> alter system set max _columns=STANDARD scope=spfile;
alter system set max_columns=STANDARD scope=spfile

*

ERROR at line 1:
ORA-32017: failure in updating SPFILE
ORA-60471: max_columns can not be set to STANDARD as there are one or more objects

with more than 1000 columns
Help: https://docs.oracle.com/error-help/db/ora-32017/

o 10017 EDORFRFEI-ADTICRTBI5E. 753147 MI23c A L THINENDDET

o JOVIHAXICEST 10015 L EDORIFVERKBIEE. JOVvIHA X (L TLI-RENEVES. 17817, {TEiHE
NREUDPITRBRICITER
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CBE  {T8B17. TEH

1T T(UPDATE/INSERT CHA) ITIEZH(INSERTCTHAE)
EHTOFARITNEDT OVIICADE SRR, TMIOYIICADEIS RS E(TERD
SZHITOT = INTHHRI OV (CFEE T O h> TR

UPDATE INSERT
BITEDORI5Y
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#EIED/CSLUILDML/FA( LY K
(|\7/b“’7 > 3> HlFIDEEER)
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#|HIRD/)(SL DML/ F( LI bO— R
JCSLILDML/AA LY NI— RSE1T44., D3y MNTICA— AT S 1) NCHU CRBRZ B D AT RE(

. =
« JUSLILDMLYD, H1L 0 hO— REETFURERICTUL T, 2y NO-V)\WIRIIC. & FEEZEEUIEZE N
gRL, I5-ERBH80 (%) Hdofeht, 2DFHIFINRI T

XEUT - I B/ SLIDMLUE. MS2H T30 DRI TH OME—THIMENHDEWSHIHT. FALLI M O—RICEELT
(ZSU7ILDMLOE. DY MEIICAA LI MO — RZETI BRE(IRIEE

e XJyhk
o TERTEBIFIOEDIC,. KFEBRUZNS Y232 2ZEUT, INSUILDMLDAYA LI N N A — 2
ITRIEIC—EIZY T 3. FEEITHRORXRADSQUIIR(FURWVWLDICHIEIFTIMEL G N, ZDHIFIN
IR0, SEROEHILN S
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#EIBRDINSL )lpML
12T —REHIR

« 1-X5-X
BUF. )USUIILDMUALB A ERR TERT — R (ICTERDENANDET
« DWHTOZERDUILYZ 1
- YV —-FROIERK
« a7V -57=J)I0OER
- JEREROEH
o J\WF-TITDEIT

- HIPE
AT &M ETE. EEHIFRD/SSLUILDMIDBRICRDEFEA

o ERMOTEIZITRIEZE
. REEEHHNBEENITH N MEFEE (AsSM) BIET(EHV. —EFFR(FASSMAT SR

EIHROIIRAT> MEIBNUNIFORMTHDIE
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CB%E  JISUIDMLEETE/FAILIN-IKR -4 Y — NESTE

JCSLUILDMLODEETEIC(E. 28DD A ENHDFET
« JUSLJUDMLODENABLE +/VIL)VERTE
« ENABLE : ALTER SESSION ENABLE PARALLEL DML, FJZ(XENABLE_PARALLEL DML sQLE> b
o JUSUILERTE | ROPARALLELE DTS £I2(EPARALLELE> b
FOWEDEDI\SUIMBELEL, INSUIILDMLOTYS A F (e NCOENABLEFEEN N E

o HULIE. ALTER SESSION FORCE PARALLEL DMLZIETE

« J{SUILDMLIZBWT., 41O —RETTIE 1L NN A= MIETENE T KB Y — M )CSUILVEITURRL
mald. NOAPPENDEY NTC EEEIBCETHIRTEET

SQL> INSERT /*+ NOAPPEND PARALLEL */ INTO sales hist SELECT * FROM sales;

FALIKN IR A > Y — M DSTE
e APPEND bE> MIJZINSERT XIAFTH5ITBRETHERATEET
SQL> INSERT /*+ APPEND */ INTO sales hist SELECT * FROM sales;
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JVSLILDMLODEICselect PDMLEAT(IMER IS —TEREMU TN, 23cTIXTIEE(C

SQL> ALTER SESSION FORCE PARALLEL DML PARALLEL 4 ;
SQL> INSERT INTO EMP SELECT * FROM EMP;
--ER(EIS—TRER
SQL> SELECT COUNT(*) FROM EMP;
ORA-12838: cannot read/modify an object after modifying it in parallel
--23cClERIh
SQL> SELECT COUNT(*) FROM EMP;
COUNT(*)

7 )DMLEATURSEI/NTUIUDMLESTIIIER I T —THRERL TULVEH, 23¢TIERIEE(C

SQL> INSERT INTO EMP SELECT * FROM EMP;

--JERIFIS—TKREL

SQL> INSERT /*+ ENABLE_PARALLEL_DML PARALLEL(EMP 4) */ INTO EMP SELECT * FROM EMP;
ERROR:

ORA-12841: Cannot alter the session parallel DML state within a transaction
--23cTl3RkIN

SQL> INSERT /*+ ENABLE_ PARALLEL DML PARALLEL(EMP 4) */ INTO EMP SELECT * FROM EMP;
28 rows created.
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4L/ h0—-F (HERTOHF. I5-ANF)
23c TR IR

o MEEE. ALY MO—ROEICSELECT/DMLTIS—

SQL> INSERT /*+ APPEND */ INTO EMP SELECT * FROM EMP;

SQL> SELECT COUNT(*) FROM EMP;

ERROR at line 1:

ORA-12838: cannot read/modify an object after modifying it in parallel

-- 23clZERRIN
SQL> SELECT COUNT(*) FROM EMP;
COUNT(*)

« DMLOZE(ZAHA LY MO— RIEHEFRNSB]EE

SQL> INSERT INTO EMP SELECT * FROM EMP;
14 rows created.

- -CB5(I RN S E]EE
SQL> INSERT /*+ APPEND */ INTO EMP SELECT * FROM EMP;
28 rows created.
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« ¥TUT7SAXR-E1—-TOANSHEEDHR— K

e BIBN-FT433> - FIO byt

« ¥XTV7SAAR-E1—DRIKFYILYS 1
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NTV7S5A4XR-E1— (MView) &l

HIVUDFER Y M EBRIURIFL. DEERBETOL VI —23> PDWH TOMRRIIBIE RIS HEEZ B2 A+ —Y - AT
1M (EETZSTOMView, FEEDH 2SO MView, LATYRMViewD51 THE3)
« JIY-USA K
o R=ARIFIBIIVZEMViewlCHTIBRIIVNCESRZITEITIS (CNTSQLF1—Z>J L TEARIEE
T IAWKNTIEIAM=ZTIIN-U51 ;2175 (FIHA{E/NSX—45QUERY_REWRITE_ENABLED=TRUE)
o TIABNTIEMViewhERFHT DT —ATRWVENTA MUV (FIHA{E/{SX—SQUERY_REWRITE_INTEGRITY)
PCT (Partition Change Tracking) U514 hDEE I\ —F1 23> BEA(CRFTHEBISNS
U7 ILAA LsMView(12.20'5)([CED, KZHUTEMView TERISBIFSTE (MViewd)J DEHD%ZX—>) CRISBIERZ 4Bk

« JlLwza | SELECT .. i ELEFTIR
. — b ' FROM 75 L, &, /5. B
o MViewT —AZE#TDIARECT B | WHERE.. ; o s =
« UILwa-947 (XVyR) ... | T O EeEE
— ~ “ —_ Py 5
o STRUILYWI I (FRTOT—AZBIEET D) . i
=Ry 1 (RESSEWZILbY219s) N yon
OJNR—2X. PCT (VIS 1EEIER) | SELECT.. : s 7

' FROM 55 L&5t

« UILvaa-E—R (@MEIZI13Y) . WHERE . (U757 Ea)
ON COMMIT. ON DEMAND. ON STATEMENT(12.2H'5)
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NTV7S5A4XR-E1— (MView) &l
VAR LN

S EZUZ1 NI BIZEOHIMCERI 32205
 TFAMFHUSAH
. MEEEMViewEEDTFANELLEL THIKTI S
TFANDTEE—EX. BB —E (FROMBILUBFDTERN)
- EROEHEILEMEATEMEEEEZ RN
« —HRERITIV-USA B
o TEIANEUSA MIARBIBERIBZEIATHND5E
. AT I -ESI5 B LUESTREEE R LEERL
TMViewhSEHBIGENDFIVINITNHNS
EE (e EHRE. & THREA)
T —=H5 (FIHMFIET DINERDIES)

JIV—E>IF) (M175(CGroup ByWEIE I BIHZE(CENM. B0
M ERILAIL)

- EEETRIER (SRSt mIRETE)
o ATFARATTIE. EF—HIH), SMBF 15D, T
$30-ATTT) MIE, fAFIRERT — SRR RT3
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JT1Y-U54 MOESELANI
« FHALINSX—SQUERY_REWRITE_INTEGRITY

« ENFORCED (FJAJVB)
MViewh'&57 —45T. 2 TCO—E B LUEESHED
i TSNREENEHEDHNITA hand
ENABLED VALIDATEDD FEF— /4 B+ —HIFI(CED LY
L—>3>3wToHFMMEREINS
* TRUSTED
MViewh'&3TT —45 T TAAIAVHBLURELYHIFIT
S=E2NrUL—23> v THRIEUVWEEREL T, Y5/ b
N3
* STALE_TOLERATED
FEATSNRBOUL—23> 2y T2 ERLTIFA hTERLS
([CIAD, MViewh N—AREFEIBIHFE TEYIA N
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NTV7S5A4XR-E1— (MView) &l
HIY-YSA N (—RREIRBITY-USAN)

EESTRIREE (Aggregate Computability)

¢ MViewlCEFNTUVWRESTEENS. B Fc(IETERIEE
REEDUTA DN (SUMECOUNTDMViewl XU TAVGEEET)

gE:t0-)L77vT (Aggregate Rollup)

o MViewlA&fHESNTWRTIL-E>T NS, O-IL7vT (Al
LARIVOTI—E>T) B eJgEREEDUTA b

T=ADITAINIIZYT

o (WA DT -4 - B Iy MBS RIEER (D459 —5I
MFIET D) LZ2EDUS1 b

FTAA A EAERLEO-)IL YT
MView(i2UL\FIZ, T4 X> 23> (CREATE DIMENSION) %
ERLTO-I YT T BENRIREREZTDYSA b~

FTAX>S 32 DHIERARCHY ] (FIDPEELANI) (CTEHRSN
TUNUE, MViewlCRWIITEO-ILPYITES
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BRDFES (Join Back)

o MViewlci2W5 %, BIEESUTKROABZENBIEEREZDYS
1 (FEEBHDRZBIEE I DENDRBRDES

FF—FET (A3 DDETERMINESA) (MViewlldnd
FIAIZRVSIBZRE T RETER) ZEH

B OMViewZfHEFHUIZUSA b (Oracle10gh'b)

o —DOMView CIIFERTERVZEIC. EBEDMView (F
felEMViewENR—RFR) ZERUZUNION ALLYTUNSKE
BCENBIREREZDYSA b

IN=F423>-F1>o2 - hovE>2 7 (PCT) U4 b

o N=F/2aVB{ICEMNERIEN. BFO/N-T123>
)46 J\w2 1 N=F42a (T ELR W)

QUERY_REWRITE_INTEGRITY=STALE_TOLERATED C(&PCT

US4 MIMERSNRV (T -INEFNEHNE EENL
LWes, &=FTCRCTEISA NI D)

¥ [ANSIHFEE O R— N THIZ{ERL T




NTV7S5A4XR-E1— (MView) &l
ATV )51~ FEEEIREFIVY)

B EOEEHIMViewDFESELL T OLEEZ1TD HEEs
- HBES (MACREEN DB FE(FE L TIEEN) - NEMESORIEEZIEMEEDOMView(l)S51
o RNEMESVPVFESIINEMES (FEEDHDMView) H CREATE MATERIALIZED VIEW join_sales_time_product_oj_mv
O] =1 ENABLE QUERY REWRITE AS
b%tljﬁjﬁb . SELECT p.prod_id, p.prod_name, t.time_id, t.week_ending_day,
- TIESEEESOHONEMEEPIEMEENSEH Bl FE s.amount_sold
O=" O AL “ b A FROM sales s, products p, times t
° ﬁ:ﬂnﬁj‘}l]&%n (Fl:ﬁﬁﬂk(,j’(g_%nﬁb\a?)é) WHERE s.time_id=t.time_id AND s.prod id=p.prod_id(+);
° MVieW(:@L\%EI/El\%jEFHjEJﬁED\ SQL> SELECT p.prod_name, t.week_ending day, SUM(s.amount_sold)
. PN - R » 2 FROM sales s, products p, times t
e  MViewlFEEFTINSATVREET BTRE 3 WHERE s.time id=t.time id AND s.prod id = p.prod_id
. leew?}bgﬁé (MVIEWELT(:%EI/ZI_\b\@é) 4 GROUP BY p.prod_name, t.week ending day;
¢ EATREOTER-ARE AR BN eon P
o OALZES (F—FHKRL) LIFEERANBE (HALT | Id | operation | Name |
= _ g3 N = el TR, W R T T L T TR
:E)T 9lﬁ9€7&<\ 7 GiE}J_DBEL\) | © | SELECT STATEMENT | |
o NEMES TESMERF—(CHMEBF—HIFIENOT NULLEIFY | 1| HASH GROUP BY | |
O OT NOBBDORYC T sy | 2] MW neTe access FuL] somu sues e proner o
F-ROBITHNEF-ROUTEIERITHEEIND Predicate Information (identified by operation id):
. e N : o [ i i e e - = | B I et e bbb bbb bbb
TGS (FEEDHDOMView) TEEF—(CEF—HlH) 2 - filter("JOIN_SALES_TIME_PRODUCT 0J_MV"."PROD ID" IS NOT NULL)

«  IMEBFEES DouterRIIETDITZREF. TF—TIEEERS
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NTV7S5A4XR-E1— (MView) &l
ATV )51~ FEEEIREFIVY)
o MViewT IIFEEDIIY 51 b

o MViewlZlFH 2GS 2B U TBRIUHEER(CRDH

o AEBEF—(s.prod_id)[CHEBF—HIFIENOT NULLHIFY
H'&HDD TR EEDMViewlC)51( M D

- EEETIVIFEEDIIV-USA b

- RBIEBEIFIHhH2EEZMViewDFEES (s.cust_id)H
KBTS

CREATE MATERIALIZED VIEW join_sales_time_product_mv
ENABLE QUERY REWRITE AS
SELECT p.prod_id, p.prod_name, t.time_id, t.week_ending_day,
s.cust_id, s.amount_sold
FROM sales s JOIN products p ON (s.prod_id = p.prod_id)
JOIN times t ON (s.time_id = t.time_id);

SQL> SELECT t.week_ending day, SUM(s.amount_sold)
2 FROM sales s JOIN times t ON (s.time_id = t.time_id)
3  GROUP BY week_ending_day;

Execution Plan

SQL> SELECT p.prod _name, t.week ending day, c.cust city,
2 SUM(s.amount_sold)
3 FROM sales s JOIN products p ON (s.prod_id = p.prod_id)
4 JOIN times t ON (s.time_id = t.time_id)
5 JOIN customers c ON (s.cust _id = c.cust _id)
6 GROUP BY p.prod _name, t.week ending day, c.cust city;

Execution Plan

© | SELECT STATEMENT | |
1 | HASH GROUP BY | |
2 | HASH JOIN | |
3 | MAT_VIEW REWRITE ACCESS FULL| JOIN_SALES TIME_PRODUCT MV |
4 | TABLE ACCESS FULL | CUSTOMERS

2 - access("JOIN_SALES_TIME_PRODUCT _MV"."CUST ID"="C"."CUST_ID")
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JT1Y-U54 bOFHIFIEIR
JIV-US/ DI E+— /S —HIH.
S EBF—DNOT NULLEIFY
TFAMEL WHERL WERL HlIPRRL
BROWES (T4 23 z{EH) wE RELYRIFIE(Z B TRUSTEDZE/Z(ESTALE_TOLERATED
BEROMES (FF—2(ER) WETRL WHEHD Hl PR
SEtnlEEtdE WHERL WERL HlIPRRL
E£:to0-ILrvT WERL WERL HIPRARL
TS EERLEO-IVTYT WA RELYRIFIE (I ERL TRUSTEDZE/Z(ESTALE_TOLERATED
F=ADIT(IIVY WERL WERU HIPRARL
PCTUS1 b WHERU WHERU ENFORCEDZE/Z(XTRUSTED

EEDOMView WHERU HNERU il PERL




NTV7S5A4XR-E1— (MView) &l

MView®DJLwv> 1

Iy 1947
« 5E2UILWS 1 (COMPLETE)
o IRTOT—HAZEBIEEITS
« =ERYILYZ 1 (FAST)
O0JNR—X, PCTOIEETEITI D (BDVILYS1LEIER)
. OJR-Z2OERVILYS 1
« N-ZR(CWIBIZEE(F MViewDTFFHLI -0
H—-OJ(CEEEREN. MViewZIEDBICUTLYS 1 TERLS
(CFD
 Partition Change Tracking!)JJLw= 1 (FAST_PCT)
EXRNN=T12AALLTVBIBEIC, BESNLERD
IN=F7423>%FRALT. MViewNDSZEZZ(T35/\—F4
A ERET -8 EVILYS> 193
- B&EHIUIL Y1 (FORCE)
o BEERUILYI I aIgEREE(EERIILYS 1%2EITLU. 7]

BECRWEEIRZRUILYS12FEITI S (CNHTIAILN)
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UIJLw>a1-E—F

ON cOMMITUILw>1-E—R
o MY OAIYNTEFIIDDT. MViewh EHT T
BEMREEEN S (O3 MEVEOEITRFFEINRRB)
o ERVILYSINEJREREEDH
ON DEMANDUILYZ 1-E—R (T IAILN)

o EITURWESEIC. DBMS_MVIEW/ W —SE812.10B0
DBMS_SYNC_REFRESH/\Wr—>Z{HERALTITD

12.10'5DBMS_MVIEW/) W —STiR—L)ILYS 1 (91EB
DFRZVILYS 11 ([CMViewEIDE X B) Z&UILYS 154
JTHEEC (CNFETOMViewZz BIEUILYS 19380 %HR—
ARUILYS LIS

EH&)JIL WS 1(START WITH <DATE>/ NEXT <DATE>)
o UJLwZ1%START WITHD'SRIE. NEXTRIPE Gkt 92
ON STATEMENTUJLW>1-E—R (12.2h'5)

o SQLXCECUTLYS AN E]EET. O—IL/\WwJF BEMViewE
O-)L)\wo2EN3 (DMUREOEITIFEINELRD)

o EIERUILYS N EJEERES (MViewDJ (IHERRWY)
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Oracle Database 23c [cBIFTBVTUT7SA A R-E1—s#{E
A > N DETHRE

71151 MOYEBEILR
e YFVVIAXR-E1—TDANSHEEDHR—bH

« ANSHEEXICLDTERITI-USA MeYik—b
o WIEBN-FT133>-FI>ThIvFH

o LOFNERBIIEMViewDUT LW 1ERINMEIIDIZHDLPCTZIEN (LPCTUSAK)
UILwS 10O8EEEHLER
o WIEBN-FT13a>-FIOThIvEH

o EOFHERBYIEMViewDUT LW 1ERINMEDIZHDLPCTZIEN (LPCTUILYS 1)
e YTVPSAXR-E1—DEF)ILYS 1

BEFUILYS 101 E (BCA>IZY MMViewZz U754 ADAER W REIRFUILYS 1H BRI EE(C)
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XTVU75A X R-E1—TDANSIHES DY R— b
ANSHESIBNX (CLBTERIT U514 MeHh—

BEEEMIE
o INET. ANSHEEEXDOMView(dTF AN —EIT - USA M (TFANEE —EFETTANED —E) DHT
HofEh, IRTOIIY VT4 M RIEE(CR I
o MViewfllHOraclefEEX THNIFIIVRINANSHEES X TEINTOITIY - U1 MY RIBETHOIE
Ay ~
o ANSHEESIESCCTIERLUIEMViewD I I < USA MEEFEIML RSN TERAULYLIRD, NIA-—NYAEKIEICE LT
3 (MViewDEZHIRL TEB)
- ZOBERHFCSQLY - ILBLUPLIR— RTERKSINZBIEE)TlE. ANSHEEBXXMERAINTWVS
FIFHAX—> (Oraclefd SHEX EANSIKESEX)

-- Oracleft & -- ANSI#EEHEX
CREATE MATERIALIZED VIEW cust _sales mv CREATE MATERIALIZED VIEW cust _sales mv
PARALLEL PARALLEL
BUILD IMMEDIATE BUILD IMMEDIATE
REFRESH COMPLETE REFRESH COMPLETE
ENABLE QUERY REWRITE AS ENABLE QUERY REWRITE AS
SELECT c.cust_last name, SELECT c.cust_last name,
SUM(amount_sold) AS sum_amount_sold SUM(amount_sold) AS sum_amount_sold
FROM customers c, sales s WHERE s.cust id = c.cust id FROM customers c JOIN sales s ON s.cust id = c.cust_id
GROUP BY c.cust_last_name; GROUP BY c.cust_last_name;
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EAO— L PYTET—ADTLINIIH DHT-USA N

SQL> CREATE MATERIALIZED VIEW sum_sales_pscat_week_mv o TIAMNEL—FOHIY-)5A( K
2 ENABLE QUERY REWRITE AS
3 SELECT p.prod_subcategory, t.week_ending day, SQL> SELECT p.prod_subcategory, t.week_ending_day,
4 SUM(s.amount_sold) AS sum_amount_sold, 2 SUM(s.amount_sold) AS sum_amount_sold,
5 COUNT(s.amount_sold) AS count_amount_sold 3 COUNT(s.amount_sold) AS count_amount_sold
6 FROM sales s JOIN products p ON (s.prod_id = p.prod_id) 4 FROM sales s JOIN products p ON (s.prod_id = p.prod_id)
7 JOIN times t ON (s.time_id = t.time_id) 5 JOIN times t ON (s.time_id = t.time_id)
8 GROUP BY p.prod_subcategory, t.week_ending day; 6 GROUP BY p.prod_subcategory, t.week_ending_day ;
SQL> SELECT t.week_ending_day, SUM(s.amount_sold) AS sum_amount Execution Plan
2 FROM sales s JOIN products p ON (s.prod_id = p.prod_id) = | = | =====---mmommmoo oo
3 JOIN times t ON (s.time_id = t.time_id) | Id | Operation | Name
4 WHERE p.prod_subcategory='Camera Media' = | | e e s s s s m oo oo
5 GROUP BY t.week ending day ; | @ | SELECT STATEMENT |
| 1 | MAT_VIEW REWRITE ACCESS FULL| SUM_SALES_PSCAT_WEEK MV |
Execution Plan e e e e e e e e e e e e e e e mmm oo

_________________________________________________________________ o TEANBD—EDOIIV-USA bk

© | SELECT STATEMENT | |
1 | HASH GROUP BY | |
2 |

SQL> SELECT p.prod_subcategory, t.week_ending day,

2 AVG(s.amount_sold) AS avg_sales
* MAT_VIEW REWRITE ACCESS FULL| SUM_SALES_PSCAT_WEEK_MV | 3 FROM sales s JOIN products p ON (s.prod id = p.prod_id)
"""""""""""""""""""""""""""""""""""""" 4 JOIN times t ON (s.time_id = t.time_id)

5 GROUP BY p.prod_subcategory, t.week _ending day ;

2 - filter( ISUM_SALES_I?S?AT_WEEK_MV" ."PROD_SUBCATEGORY" = E=TEEIZRE L
Camera Media')
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TAX AV ZRERALO-IL7YIDITY- U541 b

o TAAITIVDHIERARCHYA (B DPEELNI) %ZAE
RALTO-IL7vT 9 34
« UTFOLSRTOIINDT 1 X>23> (W73 YIThT
JU. JO0%59 hOBEfE) =/ERK
« QUERY_REWRITE_INTEGRITYZ'ENFORCED'BASMCT
DILNENHD

e MView(liU\prod_category TN —E> I %E1TURE
Eat

CREATE MATERIALIZED VIEW sum_sales_pscat_week_mv

ENABLE QUERY REWRITE AS

SELECT p.prod_subcategory, t.week_ending_day,
SUM(s.amount_sold) AS sum_amount sold,
COUNT(s.amount_sold) AS count_amount_sold

FROM sales s JOIN products p ON (s.prod_id = p.prod_id)

JOIN times t ON (s.time_id = t.time_id)
GROUP BY p.prod_subcategory, t.week_ending day;

CREATE DIMENSION products_dim
LEVEL product IS (products.prod_id)
LEVEL subcategory IS (products.prod_subcategory)
LEVEL category IS (products.prod_category)
HIERARCHY prod_rollup (product CHILD OF
subcategory CHILD OF
category)
ATTRIBUTE subcategory DETERMINES products.prod_subcat_desc;

SQL> SELECT p.prod_category, t.week_ending_ day,

2 SUM(s.amount_sold) AS sum_amount
3  FROM sales s JOIN products p ON (s.prod_id = p.prod_id)
4 JOIN times t ON (s.time_id = t.time_id)

5 GROUP BY p.prod_category, t.week_ending_day;

Execution Plan

| SELECT STATEMENT

| HASH GROUP BY

|  HASH JOIN

| MAT_VIEW REWRITE ACCESS FULL
| VIEW

| HASH UNIQUE

| TABLE ACCESS FULL PRODUCTS

|
I
|
SUM_SALES_PSCAT_WEEK_MV |
|
|
I

2 - access("from$_subquery$ ©12"."PROD_SUBCATEGORY"=
"SUM_SALES_PSCAT_WEEK_MV"."PROD SUBCATEGORY")
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o MViewlCRRUIIZ, BFESUTKDBIEN B]EERE « BEproductsRICEF—THELTLS
SDUTA b (FEF—DfERH)

SQL> SELECT p.prod_id, t.week_ending_day,

.2 o \ VN = +. N (1 EB=NsEA 2 SUM(s.amount_sold) AS sum_amount
* .-nmlﬁﬁtﬁéb‘ﬁlJb‘EL\d)'CE?ﬁn.:. ('fé)j:éb%l:ll:l 3 FROM sales s JOIN products p ON (s.prod_id = p.prod_id)
«  MViewlIproductsFRELAESULTLD 4 JOIN times t ON ( s.time_id = t.time_id)
. “ 5 WHERE p.prod_subcat_desc LIKE '%Men’
. MView(Z(iproductsﬁd)Ej{—— (p.prod_id) h'pd 6 GROUP BY p.prod_id, t.week_ending_day;
CREATE MATERIALIZED VIEW sum_sales_prod_week_mv Execution Plan
ENABLE QUERY REWRITE AS | T e e e e e e e oo o—--o—-------
SELECT p.prod_id, t.week_ending day, s.cust_id, | Id | Operation | Name

SUM(s.amount_sold) AS sum_amount_sold | | mmmmmm oo mo-o-o-o----

FROM sales s join products p on (s.prod_id=p.prod_id) | @ | SELECT STATEMENT | |
join times t on (s.time_id=t.time_id) |* 1 | HASH JOIN | |

GROUP BY p.prod_id, t.week_ending_day, s.cust_id; |* 2 |  TABLE ACCESS FULL | PRODUCTS |
| 2| MAT_VIEW REWRITE ACCESS FULL| SUM_SALES_PROD_WEEK_MV |

1 - access("P"."PROD_ID"="SUM_SALES_PROD_WEEK_MV"."PROD ID")
2 - filter("P"."PROD_SUBCAT_DESC" LIKE '%Men"')
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TAX> IV DDETERMINEST ZFERUARREDFESDIIY - U51 ~

« MView(CRULEZ, BFEESULTKRSOBIENTIEERE
EDVSA N (TAAX>23>DDETERMINEST DAEFRH)

« prod_subcategoryldprod_subcat_descZRE I DETE
99
 EEENSFNIREEF—(CTERVIIDIZES

productsZR(Cprod_subcategory CHa= U TL\D

CREATE MATERIALIZED VIEW sum_sales pscat_week_mv

ENABLE QUERY REWRITE AS

SELECT p.prod_subcategory, t.week_ending_day,
SUM(s.amount_sold) AS sum_amount_sold,
COUNT(s.amount_sold) AS count_amount_sold

FROM sales s JOIN products p ON (s.prod_id = p.prod_id)

JOIN times t ON (s.time_id = t.time_id)
GROUP BY p.prod subcategory, t.week ending day;

CREATE DIMENSION products_dim
LEVEL product IS (products.prod_id)
LEVEL subcategory IS (products.prod_subcategory)
LEVEL category IS (products.prod category)
HIERARCHY prod rollup (product CHILD OF
subcategory CHILD OF
category)
ATTRIBUTE subcategory DETERMINES products.prod subcat desc;

SQL> SELECT p.prod_subcategory, t.week_ending_ day,

2 SUM(s.amount_sold) AS sum_amount

3 FROM sales s JOIN products p ON (s.prod_id = p.prod_id)
4 JOIN times t ON ( s.time_id = t.time_id)

5 WHERE p.prod subcat desc LIKE '%Men'

6 GROUP BY p.prod_subcategory, t.week_ending_day;

Execution Plan

| SELECT STATEMENT | |
| HASH JOIN | |
|  MAT_VIEW REWRITE ACCESS FULL| SUM_SALES_PSCAT_WEEK_MV |
|  VIEW | |
| HASH UNIQUE | |
| TABLE ACCESS FULL | PRODUCTS |

1 - access("from$_subquery$ ©11"."PROD_SUBCATEGORY"=
"SUM_SALES_PSCAT_WEEK_MV"."PROD_SUBCATEGORY")
6 - filter("PROD_SUBCAT_DESC" LIKE '%Men')
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ANSIFEERESIMViewlC XTI BPCT (V51 b UJLwS 1) ([FHR— hangu
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CREATE TABLE sales_by_time MVIEW_NAME DETAILOBJ_NAME PART_NAM PART_NUM FRESHNE
(time_id, prod_id, amount_sold, quantity_sold) = | | mmmmmmmmm e e es oo eeemeooo oo
PARTITION BY RANGE (time_id)

(PARTITION s2018 VALUES LESS THAN (TO_DATE('2019-01-01',...)), SALES_IN_2019 MV SALES_BY_TIME  $1999Q3 4 FRESH
PARTITION s2019q1 VALUES LESS THAN (TO_DATE('2019-04-01',...)), SALES_IN_2019 MV SALES_BY_TIME 5199904 5 STALE
PARTITION s2019g2 VALUES LESS THAN (TO _DATE('2019-07-01',...)), SALES_IN_2019 MV SALES BY_TIME  S2000 6 FRESH
PARTITION s2019g3 VALUES LESS THAN (TO_DATE('2019-10-01',...)),

PARTITION s2019g4 VALUES LESS THAN (TO_DATE('2020-01-01',...)), SQL> SELECT s.time_id, p.prod_name, SUM(quantity_ sold)
PARTITION s2020  VALUES LESS THAN (MAXVALUE) ) ; 2 FROM sales_by time s JOIN
3 products p ON (p.prod_id = s.prod_id)
CREATE MATERIALIZED VIEW sales_in_1999 mv 4 WHERE s.time_id BETWEEN TO_DATE('1999-07-01','YYYY-MM-DD')
ENABLE QUERY REWRITE AS 5 AND TO _DATE('1999-07-31",'YYYY-MM-DD')
SELECT s.time_id, s.prod_id, p.prod_name, SUM(quantity sold) 6 GROUP BY s.time_id, p.prod_name;

FROM sales_by time s JOIN products p ON (p.prod_id = s.prod_id)
WHERE s.time_id BETWEEN TO DATE('1999-01-01','YYYY-MM-DD') | | = oo oo oo oo oo oo oo oo

AND TO DATE('1999-12-31','YYYY-MM-DD') | Id | Operation | Name |Pstart|Pstop |
GROUP BY s.time_id, s.prod_id, p.prod_name; || mmmm e e o oo e e

| @ | SELECT STATEMENT | | | |
SQL> exec dbms_mview.refresh ('SALES_IN_ 1999 MV', method=> 'P'); | 1| HASH GROUP BY | | | |
|* 2 | HASH JOIN | | | |
ORA-12047: PCT FAST REFRESH cannot be used for materialized view | 3| PARTITION RANGE SINGLE| | 5 | 5 |
"SYSTEM"."SALES_IN_1999 MV" |* 4 | TABLE ACCESS FULL | SALES_BY_TIME | 5 | 5 |
| 5 | TABLE ACCESS FULL | PRODUCTS | |
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CREATE TABLE sales_by time (time_id, prod_id, amount_sold, quantity sold)

PARTITION BY RANGE (time_id)

( PARTITION s2018 VALUES LESS THAN (TO_DATE('2019-01-01','YYYY-MM-DD')),
PARTITION s20199q1 VALUES LESS THAN (TO_DATE('2019-04-01','YYYY-MM-DD')),
PARTITION s2019g2 VALUES LESS THAN (TO_DATE('2019-07-01','YYYY-MM-DD')),
PARTITION s201993 VALUES LESS THAN (TO_DATE('2019-10-01','YYYY-MM-DD')),
PARTITION s2019g4 VALUES LESS THAN (TO_DATE('2020-01-01','YYYY-MM-DD')),
PARTITION s2020  VALUES LESS THAN (MAXVALUE) ) ;

CREATE MATERIALIZED VIEW sales_in_1999 mv
ENABLE QUERY REWRITE AS
SELECT s.time_id, p.prod_name, SUM(quantity sold) FROM part sales by time s, products p
WHERE p.prod_id = s.prod_id AND s.time_id BETWEEN TO_DATE('1999-01-01', 'YYYY-MM-DD') AND TO_DATE('1999-12-31', 'YYYY-MM-DD')
GROUP BY s.time_id, p.prod_name;

SQL> select MVIEW_NAME,DETAILOBJ_NAME,DETAIL_PARTITION_NAME PART_NAME, DETAIL_PARTITION_POSITION PART_NUM,FRESHNESS
2 from DBA_MVIEW _DETAIL_PARTITION where mview_name='SALES IN 1999 MV';

MVIEW_NAME DETAILOBJ_NAME PART_NAM PART_NUM FRESHNE
SALES_IN_2019_MV SALES_BY_TIME  S1998 1 FRESH
SALES_IN_2019_MV SALES_BY_TIME  S$1999Q1 2 FRESH
SALES_IN_2019_MV SALES_BY_TIME  $1999Q2 3 FRESH
SALES_IN_2019_MV SALES_BY_TIME  $1999Q3 4 FRESH
SALES_IN_2019_MV SALES_BY_TIME  S1999Q4 5 FRESH
SALES_IN_2019_MV SALES_BY_TIME  S2000 6 FRESH
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SQL> INSERT INTO sales by time
2 VALUES (TO_DATE('1999-12-26"', 'YYYY-MM-DD'),38920,2500,20);
SQL> commit;

SQL> select MVIEW_NAME, DETAILOBJ_NAME,
2 from DBA_MVIEW DETAIL_PARTITION
3  where mview_name='SALES IN 1999 MV';

MVIEW_NAME DETAILOBJ_NAME PART_NAM PART_NUM FRESHNE

SALES_IN_2019 MV

SALES_BY_TIME  $1999Q3 4 FRESH
SALES_IN_2019_MV SALES_BY_TIME  S1999Q4 5 STALE
SALES_IN_2019_MV SALES_BY_TIME  S2000 6 FRESH

SQL> SELECT s.time_id, p.prod name, SUM(quantity sold)
2 FROM sales by time s JOIN
3 products p ON (p.prod_id = s.prod_id)
4 WHERE s.time_id BETWEEN TO DATE('1999-07-01', 'YYYY-MM-DD')
5 AND TO DATE('1999-07-31",'YYYY-MM-DD')
6 GROUP BY s.time_id, p.prod_name;
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Execution Plan

| MAT_VIEW REWRITE ACCESS FULL| SALES IN 2019 MV |

SQL> SELECT s.time_id, p.prod_name, SUM(quantity sold)
2 FROM sales by time s JOIN
3 products p ON (p.prod_id = s.prod_id)
4 WHERE s.time_id BETWEEN TO DATE('1999-10-01', 'YYYY-MM-DD')
5 AND TO _DATE('1999-10-31', 'YYYY-MM-DD"')
6 GROUP BY s.time_id, p.prod_name;

Execution Plan

| SELECT STATEMENT

| HASH GROUP BY

| HASH JOIN

| PARTITION RANGE SINGLE |
|

|

TABLE ACCESS FULL | SALES_BY_TIME
TABLE ACCESS FULL | PRODUCTS
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SQL> CREATE LOGICAL PARTITION TRACKING ON promotions SQL> exec dbms_mview.refresh ('mv', method=> 'F');
2 partition by range (promo_id) interval(1090)
3  (partition pl1 values less than(100)) ; SQL> select ... from DBA_MVIEWS where mview_name='MV';
SQL> select MVIEW_NAME, DETAILOBJ_NAME, DETAIL_LOGICAL_PARTITION_NAME LPARTNAME, | | MVIEW_NAME LAST_REF
2 DETAIL_LOGICAL_PARTITION_NUMBER LPART#, FRESHNESS || ==emmmmmmmmmmmmmmmom oo o
3 from DBA MVIEW DETAIL_ LOGICAL_ PARTITION where DETAILOBJ_NAME='PROMOTIONS'; MV FAST _LPT
MVIEW_NAME DETAILOBJ_NAME LPARTNAME LPART# FRESHNE SQL> exec dbms_mview.refresh ('mv', method=> '?');
MV PROMOTIONS P1 @ FRESH SQL> select ... from DBA_MVIEWS where mview_name='MV';
MVIEW_NAME LAST_REF
SQL> exec dbms_mview.refresh ('mv', method=> 'L"); || mmmmmmm e e oo
MV FAST LPT
SQL> select MVIEW_NAME,LAST _REFRESH_TYPE from DBA MVIEWS where mview name='MV';
MVIEW_ NAME LAST_REF
MV FAST _LPT
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SQL> CREATE MATERIALIZED VIEW sales in 2019 mv
2 ENABLE QUERY REWRITE AS
3 SELECT s.time_id, p.prod_name, SUM(quantity_sold) FROM sales by time s, products p
4 WHERE p.prod_id = s.prod_id AND s.time_id BETWEEN TO DATE('2019-01-01','YYYY-MM-DD') AND TO DATE('2019-12-31','YYYY-MM-DD')
5 GROUP BY s.time id, p.prod_name;

SQL> CREATE LOGICAL PARTITION TRACKING ON sales by time
2 PARTITION BY RANGE (time_id)
3 ( PARTITION s2018 VALUES LESS THAN (TO_DATE('2019-01-01', 'YYYY-MM-DD')),
4 PARTITION s2019q1 VALUES LESS THAN (TO_DATE('2019-04-01', 'YYYY-MM-DD')),
5 PARTITION s2019g2 VALUES LESS THAN (TO_DATE('2019-07-01', 'YYYY-MM-DD')),
6 PARTITION s2019g3 VALUES LESS THAN (TO_DATE('2019-10-01', 'YYYY-MM-DD')),
7 PARTITION s2019g4 VALUES LESS THAN (TO_DATE('2020-01-01', 'YYYY-MM-DD')),
8 PARTITION s2020 VALUES LESS THAN (MAXVALUE) ) ;

SQL> select MVIEW_NAME, DETAILOBJ NAME, DETAIL_LOGICAL_PARTITION_NAME LPARTNAME, DETAIL_LOGICAL_PARTITION_NUMBER LPART#, FRESHNESS
2 from DBA_MVIEW DETAIL_LOGICAL_PARTITION
3 where MVIEW_NAME='SALES_IN 2019 MV';

MVIEW_NAME DETAILOBJ_NAME LPARTNAME LPART# FRESHNE
SALES_IN_2019 MV SALES_BY_TIME $2018 © FRESH
SALES_IN_2019 MV SALES_BY_TIME 5201901 1 FRESH
SALES_IN_2019 MV SALES_BY_TIME $2019Q2 2 FRESH
SALES_IN_2019 MV SALES_BY_TIME $2019Q3 3 FRESH
SALES_IN_2019 MV SALES_BY_TIME 5201904 4 FRESH
SALES_IN_2019 MV SALES_BY_TIME $2020 5 FRESH
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SQL> INSERT INTO sales_by time
2 VALUES (TO_DATE('2019-12-26"','YYYY-MM-DD'),38920,2500, 20);
SQL> commit;

SQL> select MVIEW_NAME, DETAILOBJ_NAME,
2 from DBA_MVIEW DETAIL_LOGICAL_PARTITION
3 where MVIEW NAME='SALES_IN_2019 MV';

MVIEW_NAME DETAILOBJ_NAME LPARTNAME LPART# FRESHNE

SALES_IN_2019 MV

SALES_BY_TIME $2019Q3 3 FRESH
SALES_IN_2019_MV SALES_BY_TIME 5201904 4 STALE
SALES_IN_2019_MV SALES_BY_TIME 52020 5 FRESH

SQL> SELECT s.time_id, p.prod_name, SUM(s.quantity sold)
2 FROM sales by time s, products p
3  WHERE p.prod_id = s.prod_id
4 AND s.time_id BETWEEN TO_DATE('2019-07-01','YYYY-MM-DD')
5 AND TO_DATE('2019-07-31",'YYYY-MM-DD"')
6 GROUP BY s.time_id, p.prod_name;

Execution Plan

SQL> SELECT s.time_id, p.prod_name, SUM(s.quantity_sold)
2 FROM sales_by_time s, products p
3  WHERE p.prod_id = s.prod_id
4 AND s.time_id BETWEEN TO_DATE('2019-12-01','YYYY-MM-DD')
5 AND TO_DATE('2019-12-31','YYYY-MM-DD')
6 GROUP BY s.time_id, p.prod_name;

Execution Plan

© | SELECT STATEMENT
1 | HASH GROUP BY

2 | NESTED LOOPS

3 | NESTED LOOPS
4 |
5 |
6 |

* TABLE ACCESS FULL SALES_BY_TIME
* INDEX UNIQUE SCAN PROD_PK
TABLE ACCESS BY INDEX ROWID| PRODUCTS
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2 FROM sales_by_ time s, products p

3  WHERE p.prod_id = s.prod_id
SQL> exec dbms_mview.refresh ('mv4', method=> 'L'); 4 AND s.time_id BETWEEN TO DATE('2019-12-01', 'YYYY-MM-DD')
5 AND TO DATE('2019-12-31', 'YYYY-MM-DD')
SQL> select mview_name, DETAILOBJ_NAME, 6 GROUP BY s.time_id, p.prod_name;

2 from DBA MVIEW_DETAIL_LOGICAL_PARTITION

3  where mview_name='SALES_IN_2019 MV'; Execution Plan
MVIEW NAME DETAILOBJ_NAME LPARTNAME LPART# FRESHNE | Id | Operation | Name
SALES_IN 2019 MV SALES_BY TIME  S2018 ® FRESH | @ | SELECT STATEMENT |
SALES_IN 2019 MV SALES_BY TIME  S20190Q1 1 FRESH |* 1 | MAT_VIEW REWRITE ACCESS FULL| SALES_IN 2019 MV |
SALES_IN 2019 MV SALES_BY TIME  S20190Q2 2 FRESH | || === mm e e e
SALES_IN 2019 MV SALES_BY TIME  S201903 3 FRESH
SALES_IN 2019 MV SALES_BY TIME  S201904 4 FRESH
SALES_IN 2019 MV SALES_BY TIME  S2020 5 FRESH

SQL> select MVIEW_NAME, LAST_REFRESH_TYPE
2 from DBA_MVIEWS where mview_name='SALES_IN 2019 MV';

MVIEW_NAME LAST_REF

SALES_IN_2019 MV FAST_LPT
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CREATE TABLE test(a number primary key, b number);
begin
for i in 1..100000 loop
insert into test values(i,i);
end loop;
commit;
end;
/
CREATE LOGICAL PARTITION TRACKING ON test
PARTITION BY RANGE(b)
(PARTITION pl VALUES LESS THAN (259),
PARTITION p2 VALUES LESS THAN (500),
PARTITION p3 VALUES LESS THAN (750),
PARTITION p4 VALUES LESS THAN (MAXVALUE));
CREATE MATERIALIZED VIEW mv ENABLE QUERY REWRITE AS
select * from test;

SQL> select mview_name, DETAILOBJ_NAME,
2 from DBA_MVIEW_DETAIL_LOGICAL_PARTITION
3 where mview_name='MV';

MVIEW_NAME DETAILOBJ_NAME LPARTNAME LPART# FRESHNE
MV TEST P1 @ FRESH
MV TEST P2 1 FRESH
MV TEST P3 2 FRESH
MV TEST P4 3 FRESH

SQL> INSERT INTO test VALUES (100001, 100001);
SQL> commit;

SQL> select mview_name, DETAILOBJ_NAME,
2 from DBA MVIEW DETAIL LOGICAL PARTITION
3  where mview_name="MV';

MVIEW_NAME DETAILOBJ_NAME LPARTNAME LPART# FRESHNE
MV TEST P1 © FRESH
MV TEST P2 1 FRESH
MV TEST P3 2 FRESH
MV TEST P4 3 STALE

SQL> set timing on
SQL> exec dbms_mview.refresh('MV','L");

PL/SQL procedure successfully completed.
Elapsed: 00:00:00.07

SQL> exec dbms_mview.refresh('MvV','C');
PL/SQL procedure successfully completed.

Elapsed: 00:00:04.14
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PCTtﬁ:Haj-/E\lbt"j_'Zl\ create table test(a number primary key, b number, c number)
partition by range(a)
. Efiﬁyf (partition pl values less than(10000),
A partition p2 values less than(20000),
°_ = ,3,9> = °C_ = ;3,9 s
. EWJEE}\—T{‘/EI/(PZ)EEHHEE}\—T'f‘/EIJ(Lpl)@E%FI' partition p3 values less than(30000),
partition p4 values less than(MAXVALUE));
update test set c=c+1l where a=10000 and b=0;
create logical partition tracking on test
. Fﬂﬁé-@ partition by range(b)
artition 1pl values less than(250
select sum(c) from test where a=10000 and b=1; (Eartition 122 values less thanéS@@;:
select sum(c) from test where a=10001 and b=0; partition 1p3 values less than(750),
select sum(c) from test where a=20000 and b=0; partition 1p4 values less than(MAXVALUE));
select sum(c) from test where a=10000 and b=500;

create materialized view mv

I:I’]\/‘\—th‘fzﬂé’j,/:,—\;btfj_—z |\ refresh fast

enable query rewrite as

. Eiiﬁgf select * from test;

* Eﬁii}\_j_"{:/ﬂ\/ﬂpﬂo)E%ﬁ CREATE TABLE test(a number primary key, b number, c number);

update test set c=c+1 where b=500;
P ? CREATE MATERIALIZED VIEW LOG ON test WITH PRIMARY KEY,
AN
* F':ﬁ':' create logical partition tracking on test
select sum(c) from test where b=500; partiFiQn by range(b)
select sum(c) from test where b=250; (partition 1lpl values less than(250), ... );
create materialized view mv ... ;
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SQL> update test set c=c+1l where 2=10000 and b=0;
SQL> commit;

MVIEW_NAME DETAILOBJ_NAME PART_NAM PART_NUM FRESHNE
MV TEST P1 1 FRESH
MV TEST P2 2 STALE
MV TEST P3 3 FRESH
MV TEST P4 4 FRESH
MVIEW_NAME DETAILOBJ_NAME LPARTNAME LPART# FRESHNE
MV TEST LP1 © STALE
MV TEST LP2 1 FRESH
MV TEST LP3 2 FRESH
MV TEST LP4 3 FRESH

« P2ELPI(EBLBLIERYADEEHE
SQL> select sum(c) from test where a=10000 and b=1;
SQL> select sum(c) from test where a=10001 and b=0;
| Id | Operation | Name |Pstart]|
| @ | SELECT STATEMENT | | |
| 1| SORT AGGREGATE | | |
|* 2 | TABLE ACCESS BY GLOBAL INDEX ROWID| TEST | 2 |
[* 3| INDEX UNIQUE SCAN | SYS_cees418 |

SQL> select sum(c) from test where a=20000 and b=0;

| @ | SELECT STATEMENT | |
| 1| SORT AGGREGATE | |
|* 2 | MAT_VIEW REWRITE ACCESS BY INDEX ROWID| MV |
|* 3 | INDEX UNIQUE SCAN | Sys_cees419 |

2 - filter("MV"."B"=0)
3 - access("MV"."A"=20000)

SQL> select sum(c) from test where a=10000 and b=500;

@ | SELECT STATEMENT | |
1 | SORT AGGREGATE | |
2 | MAT_VIEW REWRITE ACCESS BY INDEX ROWID| MV |
3 | INDEX UNIQUE SCAN | SYS Coee8419 |

2 - filter("MV"."B"=500)
3 - access("MV"."A"=10000)
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SQL> update test set c=c+1 where b=500;
SQL> commit;

MVIEW_NAME DETAILOBJ_NAME LPARTNAME LPART# FRESHNE
MV TEST LP1 @ FRESH
MV TEST LP2 1 FRESH
MV TEST LP3 2 STALE
MV TEST LP4 3 FRESH

LP3LIANDREI ST

e LP3IADORISH

SQL> select sum(c) from test where b=500;

© | SELECT STATEMENT | |
1 | SORT AGGREGATE | |
2 | I

2 - filter("B"=500)

SQL> select sum(c) from test where b=250;

® | SELECT STATEMENT | |
1 | SORT AGGREGATE | |
2 |

2 - filter("MV"."B"=250)
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SQL> exec dbms_mview.refresh(‘MV', 'L');

SQL> select MVIEW_NAME, LAST_REFRESH_TYPE
2 from DBA_MVIEWS where mview_name='MV';

MVIEW_NAME LAST_REF

MV FAST_PCT

SQL> exec dbms_mview.refresh(‘MV', 'F');

SQL> select MVIEW_NAME,LAST_REFRESH_TYPE from DBA_MVIEWS ...

MVIEW_NAME LAST_REF

MV FAST_PCT

OJR-XEEHEDETA

o IRIATICEFETENDIZENHD
« (method =>'F")TEOTR=ZDUIT LS W EME
« (method =>"L")C(ILPCTUIL WS 1N ENME
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SQL> exec dbms_mview.refresh('MV', 'F');

SQL> select MVIEW_NAME, LAST_REFRESH_TYPE from DBA_MVIEWS
2 where mview_name='MV';

MVIEW_NAME LAST_REF

SQL> exec dbms_mview.refresh('MV', 'L");

SQL> select MVIEW_NAME,LAST_REFRESH_TYPE from DBA_MVIEWS ... ;
MVIEW_NAME LAST_REF
MV FAST_LPT

« UIJLw 1300 R—ZTITUL, IIU-U54 MELpcTY
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SQL> CREATE TABLE test (a NUMBER PRIMARY KEY, b NUMBER);
SQL> CREATE MATERIALIZED VIEW LOG ON test WITH PRIMARY KEY;
SQL> CREATE MATERIALIZED VIEW mvl

2 REFRESH FAST ON COMMIT

3 ENABLE CONCURRENT REFRESH

4 ENABLE QUERY REWRITE AS

5 SELECT * FROM test ;

SQL> select MVIEW_NAME, CONCURRENT_REFRESH_ENABLED
2  from DBA_MVIEWS where MVIEW_NAME = 'MV1';

MVIEW_NAME C

SQL> CREATE MATERIALIZED VIEW mv1l
2 REFRESH FAST
3 ENABLE CONCURRENT REFRESH
4 ENABLE QUERY REWRITE AS
5 SELECT * FROM test ;

ORA-32383: unsupported materialized view for concurrent refresh

SQL> CREATE TABLE test2 (a NUMBER PRIMARY KEY, b NUMBER);
SQL> CREATE MATERIALIZED VIEW LOG ON test2 WITH PRIMARY KEY;
SQL> CREATE MATERIALIZED VIEW mv2

2 REFRESH FAST ON COMMIT

3 ENABLE QUERY REWRITE AS

4 SELECT * FROM test2 ;

SQL> select MVIEW_NAME, CONCURRENT_REFRESH_ENABLED
2 from DBA_MVIEWS where MVIEW_NAME = "'MV2';

MVIEW_NAME C
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SQL> begin
for i in 1..10000 loop
insert into test values(i,i);
end loop;
end;
/
SQL> commit;

Commit complete.

Elapsed: 00:00:02.20

SQL> begin
for i in 10001..20000 loop
insert into test values(i,i);
end loop;
end;
/
SQL> commit;

Commit complete.

Elapsed: 00:00:01.37

. RIS 1EBRIDGES (Z20tya> CRFIZVN)

SQL> begin
for i in 1..10000 loop
insert into test2 values(i,i);
end loop;
end;
/
SQL> commit;

Commit complete.

Elapsed: 00:00:01.98

SQL> begin
for i in 10001..20000 loop
insert into test2 values(i,i);
end loop;
end;
/
SQL> commit;

Commit complete.

Elapsed: 00:00:20.04
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RS LTEEBVA N N=F153UEICLBINAITVYR - N=F133>0R
29— N=F43 3V BLPBBIR N /(-T2 a>EHR-h

FEEEMIE
o JATVYRIIC=F4232ELT A=) =T33 BLPBENA N =T 123>z HR— b
o LITPURAREEIRRICAELED 1 DOREBN -T2 hmE
o FOEZXRSA)\-EULTIE, ORACLE_LOADER. ORACLE_DATAPUMP, ORACLE_HDFS. ORACLE_BIGDATANEIRBIHE.
ORACLE_HIVE(ZERXT it

 Oracle Database In-Memory CEFFHE]EE

Xy~
‘ w o —_— ~ —_ o —_— ~ N [=|
o J\AIRIN=F4323> RIEOTVIN =T33t 5 EZIRHTS
A259=)-R=F1433>DOH (BELDDE) BEUAN-)N\—=F133>DH)
CREATE TABLE INTERVAL_TEST( CREATE TABLE AUTO_TEST(
PARTITION BY RANGE (AAA) INTERVAL(NUMTOYMINTERVAL(1, 'MONTH')) PARTITION BY LIST(STATE) AUTOMATIC
( (
PARTITION PO VALUES LESS THAN (TO DATE('©1-01-2018', 'DD-MM-YYYY')), PARTITION P_TOKYO VALUES ('TOKYO'),
PARTITION P1 VALUES LESS THAN (TO DATE('©1-01-2019', 'DD-MM-YYYY')) PARTITION P_OSAKA VALUES ('OSAKA')
EXTERNAL LOCATION('interval hypt.csv'), EXTERNAL LOCATION('p_osaa.csv')

PARTITION P2 VALUES LESS THAN (TO DATE('©1-07-2020', 'DD-MM-YYYY')) );
);
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CREATE TABLE hybrid_partition_orders (

prod_id NUMBER NOT NULL,
cust_id NUMBER NOT NULL,
time_id DATE NOT NULL,
channel_id NUMBER NOT NULL,
promo_id NUMBER NOT NULL,

quantity sold NUMBER(10,2) NOT NULL,
amount_sold NUMBER(10,2) NOT NULL
)
EXTERNAL PARTITION ATTRIBUTES (
TYPE ORACLE_LOADER
DEFAULT DIRECTORY sales_data ..
)
PARTITION BY RANGE (time_id) (
PARTITION sales 2022
VALUES LESS THAN ('©1-01-2023'),
PARTITION sales 2021
VALUES LESS THAN ('©1-01-2022")
EXTERNAL LOCATION ('sales2021 data.txt'),
PARTITION sales 2020
VALUES LESS THAN ('©1-81-2021")
EXTERNAL LOCATION ('sales2020 data.txt')
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NEPRZZSHIEIN—T 423> FRDVERL

<IN =T123>Z AN —T(THMEL T BN DBHS
HEESIBTEDRLI(CTS

E—OL>IBEFIMIRAR N=F123>0HX i
AEBIN—F 423N DUTIEREAD ONLYICRE D

AEBIN—T 42 a U TSPLIT. MERGE. MOVEX> T T
AEREFTERL

COLD DATA saL HOT DATA

Q4 2016 Q1 2017 Q2_2017 Q3_2017 Q4 2017 Q1 2018 Q2 2018 Q3_2018 Q4 2018

UPDATES
TABLE PARTITIONED BY QUARTER

OBJECT STORAGE




RFERSLCBEHVAN N=F12aMEICLBNT VYR N-F133a0K

A>3—=)V)L - )\=F7123>(11gR1~)

Lo )(— T'(/EI/(CC BIEDOIN—T4 2 CEFEURVASDOL - ROEKNGOIEIEE. I8EIN IV TH
FIN—7123>% B EMERK T DHLEE

CREATE TABLE tablel (
id NUMBER,
TABLE1ZE TABLE1ZR created_date DATE
L s | )
PARTITION BY RANGE (created date)
20215 20214 INTERVAL (NUMTOYMINTERVAL(1, 'MONTH'))
1H 1H (
PARTITION part 01 values LESS THAN
20214F (TO_DATE(20210101, 'YYYYMMDD'))
28 )s

\ /7 4 W BIE—D(F) =TS %l J

202142 5 DL J— RZINSERT BN/~ 123> DEHR B9 BB R

ESSIN3:
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FRIES LCBREBVAM N—=FT13aUEICLBNLT VYR =F1330FK
BHEUAS)N—F123>(12cR2~)

UAMIFEULBWMENMEA SN S TOUAMEZAGINT DFTAR/\N—F 123> % ERK

TABLE1ZX
1 1 [

RN

KB

RR

KPR

B4

TABLE1ZR
B B

CREATE TABLE tablel (
id NUMBER,
prefecture VARCHAR2(9)
)
PARTITION BY LIST (prefecture)
AUTOMATIC
(
PARTITION TOKYO VALUES('ER'),
PARTITION OSAKA VALUES('ARBR')

N

[ B4 /Ol J— RZINSERT

73 Copyright © 2023, Oracle and/or its affiliates

)5 -
5 44/“\\ o
BAK—D(FN—FT123a>%E
B9 2AEHD
EBMENZN-T423>20%F R 4
(IS AT LR




HLSRENIIN =T 123 ALDAIT =4



RSN —T153EDAFT—4
N=T1Z3AEAIT =B =T 123 UEFIBIRME SN

R
o N=FT42BEDXIT = (T -5 -T1923FU-Ea—-)IC
IN—=T423>DIEFREER(High Value)DF! (JSON/CLOBAZT) A
BAlENTE (CNFTIELONGELDHIGH_VALUESI)
* HIGH_VALUE_CLOB
o S=F433/HT =T3S DB RIE IR CLOBFL T TAR
(LONGEYT(IHR— bRV, SUBSTRESZIREMERTE?)
* HIGH_VALUE_JSON
o =TT =T33 DIERIEREISONFE T, THS N, MR
High Value XD EE (1EEDMBEHIFOUZN ) C—F4 33> 1E) ([TI-TID
o FATgERT - -T493F)-E1—
. ALL/DBA/USER/CDB_TAB_PARTITIONS,

xxx_TAB_SUBPARTITIONS, xxx_IND_PARTITIONS,
xxx_IND_SUBPARTITIONS

Xy~
o AF—VRZFRDIATHAIINEIBIREDIZHIC, TOJ T A (SQL) T
SORFEE(CEHTERLI(CHDE
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CREATE TABLE test(a number primary key, ... )

PARTITION BY RANGE (a)

(PARTITION
PARTITION
PARTITION
PARTITION

SQL> select
2 from

TABLE_NAME

SQL> select
2 from

TABLE_NAME

pl VALUES LESS THAN(10000),
p2 VALUES LESS THAN(20000),
p3 VALUES LESS THAN(30000),
p4 VALUES LESS THAN(MAXVALUE));

TABLE_NAME, PARTITION_NAME,HIGH_VALUE_CLOB

USER_TAB_PARTITIONS;

PARTITION_NAME

TABLE_NAME, PARTITION_NAME,HIGH_VALUE_JSON

USER_TAB_PARTITIONS;

PARTITION_NAME

HIGH_VALUE_CLOB

MAXVALUE

HIGH_VALUE_JSON

{"high_value":10000}
{"high_value":20000}
{"high_value":30000}
{"is_maxvalue":true}




RSN —FT 133 LD AIFT—4
FIAAA—> (DATEDOL D < N—F423)

CREATE TABLE part_sales_by time ( ... )

PARTITION BY RANGE (time_id)

( PARTITION s1998 VALUES LESS THAN (TO_DATE('1999-01-01', 'YYYY-MM-DD')),
PARTITION s1999q1 VALUES LESS THAN (TO DATE('1999-04-01', 'YYYY-MM-DD')),
PARTITION s1999qg2 VALUES LESS THAN (TO_DATE('1999-07-01', 'YYYY-MM-DD')),
PARTITION s1999g3 VALUES LESS THAN (TO DATE('1999-10-01', 'YYYY-MM-DD')),
PARTITION s1999g4 VALUES LESS THAN (TO_DATE('2000-01-01', 'YYYY-MM-DD')),
PARTITION s2000 VALUES LESS THAN (MAXVALUE) );

SQL> set linesize 140 long 100 longchunksize 100
SQL> select TABLE_NAME,PARTITION_NAME,HIGH_ VALUE_CLOB from USER_TAB_PARTITIONS where TABLE_NAME='PART_SALES_BY_ TIME';

TABLE_NAME PARTITION_NAME HIGH_VALUE_CLOB

PART_SALES_BY_TIME $1998 TO_DATE(' 1999-01-01 00:00:00', 'SYYYY-MM-DD HH24:MI:SS', 'NLS_CALENDAR=GREGORIAN')
PART_SALES_BY_TIME $1999Q1 TO_DATE(' 1999-04-01 00:00:00', 'SYYYY-MM-DD HH24:MI:SS', 'NLS_CALENDAR=GREGORIAN")
PART_SALES_BY_TIME $1999Q2 TO_DATE(' 1999-07-01 00:00:00', 'SYYYY-MM-DD HH24:MI:SS', 'NLS_CALENDAR=GREGORIAN')
PART_SALES_BY_TIME $1999Q3 TO_DATE(' 1999-10-01 00:00:00', 'SYYYY-MM-DD HH24:MI:SS', 'NLS_CALENDAR=GREGORIAN")
PART_SALES_BY_TIME $1999Q4 TO_DATE(' 2000-01-01 00:00:00', 'SYYYY-MM-DD HH24:MI:SS', 'NLS_CALENDAR=GREGORIAN')
PART_SALES_BY_TIME S2000 MAXVALUE

SQL> select TABLE_NAME,PARTITION_NAME,HIGH_VALUE_JSON from USER_TAB_PARTITIONS where TABLE_NAME='PART_SALES BY_TIME';

TABLE_NAME PARTITION_NAME HIGH_VALUE_JSON

PART_SALES_BY_TIME  S1998 {"high_value":"1999-01-01T700:00:00"}
PART_SALES BY _TIME  S1999Q1 {"high_value":"1999-04-01T00:00:00"}
PART_SALES BY_TIME  S1999Q2 {"high_value":"1999-07-01T700:00:00"}
PART_SALES BY_TIME  S1999Q3 {"high_value":"1999-10-01T00:00:00"}
PART_SALES_BY_TIME  S1999Q4 {"high_value":"2000-01-01T700:00:00"}
PART_SALES BY_TIME S2000 {"is_maxvalue":true}
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CREATE TABLE ql_sales_by region (deptno number, ... state varchar2(2))
PARTITION BY LIST (state)
( PARTITION gl1_northwest VALUES ('OR', "'WA'),

PARTITION ql1_southwest VALUES ('AZ', 'UT', 'NM'),

PARTITION gql_northeast VALUES ('NY', 'VM', 'NJ'),

PARTITION ql_southeast VALUES ('FL', 'GA'),

PARTITION gql1_northcentral VALUES ('SD', 'WI'),
PARTITION gq1_southcentral VALUES ('OK', 'TX"));

SQL> set linesize 140 long 100 longchunksize 100
SQL> select TABLE_NAME,PARTITION_NAME,HIGH_VALUE_CLOB from USER_TAB_PARTITIONS where TABLE_NAME='Ql_SALES_BY_REGION';

TABLE_NAME PARTITION_NAME HIGH_VALUE_CLOB
Q1_SALES_BY_REGION  Q1_NORTHWEST 'OR', 'WA'
Q1_SALES_BY_REGION  Q1_SOUTHWEST 'AZ', 'UT', 'NM'
Q1_SALES_BY_REGION  Q1_NORTHEAST 'NY', 'VM', 'NJ'
Q1_SALES_BY_REGION  Q1_SOUTHEAST "FL', 'GA'

Q1_SALES_BY_REGION  Q1_NORTHCENTRAL 'SD', 'WI'
Q1_SALES_BY_REGION  Q1_SOUTHCENTRAL 'OK', 'TX'

SQL> select TABLE_NAME,PARTITION_NAME,HIGH_VALUE_JSON from USER_TAB_PARTITIONS where TABLE_NAME='Q1l_SALES_BY_REGION';

TABLE_NAME PARTITION NAME HIGH_VALUE_JSON
Q1_SALES_BY_REGION  Q1_NORTHCENTRAL {"high_value":["SD","WI"]}
Q1_SALES BY REGION  Q1_NORTHEAST  {"high_value":["NY","VM","N3"]}
Q1_SALES_BY_REGION  Q1_NORTHWEST  {"high_value":["OR","WA"]}
Q1_SALES_BY REGION  Q1_SOUTHCENTRAL {"high_value":["OK","TX"]}
Q1_SALES_BY _REGION  Q1_SOUTHEAST  {"high_value":["FL","GA"]}
Q1_SALES BY REGION  Q1_SOUTHWEST  {"high_value":["AZ","UT","NM"]}
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