[>a

P

SRR g S

AL

Autonomous Database® /~7 4 —~ A

25 5

RRE—=TYoonNNYYa—23avIvP=7

HDS9R-TUOZT) YR COEARER
FT—AR—R Yl Ja— 328

May 20, 2022

# oradev22




Agenda

1. Autonomous Database & (&
2. INDHA—T R A1)y bk
3. FE)IFa—=F

4. INDA—I VX = J—)L

Copyright © 2022, Oracle and/or its affiliates

srasdg B gB BB W



Autonomous Database & (&



Autonomous Database & [& +';:_'_'jj‘;;'j_‘:'_‘_'_‘:;__
WMFBTERIBIIWIR—SR - USTR - F—HIR-R

sasdp g g BB m

REEBEDH DA TS ET —INR—RZBEBLL. TOBEDPARL -2 3> Z7%E(CEBEME

ORACLE
DATABASE

Oracle
Autonomous
Database

—
—
- Y .

RAC+EEA T3>

Fe R R—ZD =t H—
S /rBEME ARL—23 >0

HEME LTS

4 Copyright © 2022, Oracle and/or its affiliates O



R LA Y R RN N

[(F IR I T N R TR

T—3R—ZAEMDBEEME

T—HINR—RADEFHFE)—H -2 v T =

T ! sl 8 b an

randl R SR g

4 a @l i B

e Automatic Materialized Views
e Automatic Zone Maps
e Automatic SQL Tuning Set

e Automatic Indexes
e SQL Quarantine
e Real-Time Statistics

e Autonomous Health Framework
e Automatic Diagnostic Framework

Automatic Memory Management e Automatic Refresh of Clones
Automatic Segment Space Mgmt

Automatic Statistics Gathering
Automatic Storage Management
Automatic Workload Repository
Automatic Database Diagnostic Monitor

Automatic In-Memory population
Automatic Columnar Flash Cache
Automatic Application Continuity

Automatic SQL Tuning

e Automatic Workload Capture/Replay uHﬁELE
e Automatic SQL Plan Management
e Automatic Query Rewrite e Automatic Capture of SQL Monitor D‘“ﬂBﬂSE
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* In-Memory Columnar in Flash
* Smart Fusion Block Transfer

* In-Memory Fault Tolerance * Exadata Cloud Service

* Direct-to-wire Protocol
* JSON and XML offload
* Instant failure detection

* Network Resource Management
* Multitenant Aware Resource Mgmt

* Prioritized File Recovery
* |O Priorities

* Data Mining Offload
* Offload Decrypt on Scans

» Database Aware Flash Cache
* Storage Indexes
e Smart Scan * Columnar Compression
¢ Infiniband Scale-Out
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AUTONOMOUS
DATABASE
(ADB)

. Autonomous Autonomous Autonomous
'J—OI:I— |\ Data Warehouse Transaction JSON Database
(ADW) Processing (ATP) (AJD) (*2)

(F—4 <— ~/DWH) (OLTPARET—% O— R) (JSONX* 1 ) (APEXA A 2)

APEX Application

Development (*2)

FSIOA4AYM Shared Dedicated

Exadata Infrastructure Exadata Infrastructure

(X FIRIR : Pluggable Database) (B2 FIRLE : OClor C@C(*1))

*1: C@C: Oracle Cloud@Customer(b&E#&T —9t>9—-TOOCHRHEY —ER)
7 Copyright © 2022, Oracle and/or its affiliates *2: Dedicated _C(i*}IEEgj\: O



ADBDFE A1) v b

ZihZimks5d
- BRI X ~OHIR
5254 I+ X SOHIRK

8 Copyright © 2022, Oracle and/or its affiliates

KD EFE(C

« AMODOBEE (BEEND)
- HEAE—RomELE

e [
|
I
I
I
I
0
I
\\ ------ -
U XD DRk

- UA/)\-IREDIE
- BEEE (YO>I ALIR0)
- XRiE. BITOEZS



ADBDFIL A1) v k

{AlzEDLSI

Joevyay T &I
WA IUTA NIRRT —AN—R % 1588 - ABBD INRTDA>2ITFET—AN—AD
TURHN DS S (CAERL BT BE HEDBRBRINST —F%2<TD Y=L ll¢
Exadata) 53U R-12J3, x4 DA T4 £ COYIRITHDAZS1>
RACRT=ILTIN - T—ANR=2X, 7vJ5 —NEFE. DB VaultT J\WFBER. SREDF1—-24.
Active Data Guard A9 /)\(% BIREEDX 5’7‘%’5:575]]: IR TODOSESYSDBAIEVED
FEEE copale o Ligi=a =Yg =11, I7—DzZIth

Copyright © 2022, Oracle and/or its affiliates O



ADBDFIL A1) v k

{AlzEDLSI

PR:E
 BBBEENS
H294 LRUICEHES 3

NS RUYAN IS YE I
FIEFVE— R I)INANAD
Y IV =23 F@mn I A—)—
D=L

AT=l
A2 AR TERED
INIA—NDAEARIRA N2 EIR

WHL-FHIERN~T
OENES, BE), A> 51>
2= HICED.
B RR SN ETEE

BRiE(L
ADIERIFUIC
J—)0—-MesB(C3RAT

e i TR
LI, J5>%0—-90-R
CECBFTHRELL

Copyright © 2022, Oracle and/or its affiliates




Autonomous Database®
INDA—T 2R = Ay Kk



ADBD/NT A =N 2R = A1)y k T el
EIRENFEEURVLDICERELESN TODDNF _

e ExadatalC KB1%8EM_E s, S
« ADWCEATPIC U CHRIBIRERIETE

o MEQ/IT A - > AEREDO
o ATFa <A77kt
o IFHEICTBDEREETNMER D (EECEERI (CES MRETIRAELTULD)
> BEIICIRESND KD (CERIETE
o Y —
o [RAFETTOFHNELLY (S UPILETLUTUVDRIEENEL)
SEHY—EXC EICEHIERTE
e SQLFa1—=>7
o SQLOEFMIVRSIEMRR E(CKDRBAFITEHBEICHE(CTERV (BRERDHDHFTRVNEFH L)
o SQLOENZNEMIETERL)
S>BH#EF1—=—>7

Copyright © 2022, Oracle and/or its affiliates O



R LA Y R RN N

ExadatalZ & A1 8EMR] L +

HERES DT —HIR—2 - TN TA— 1 Sanes ss Cevnsn .

randl R SR g E T E L EE T TN

ravdpd g B0

Compute Server

RDMAICEBBEA — /)N —\w Nz ik

5\ V4

* 100 Gb/sec D RoCE (RDMA over
Converged Ethernet)
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« Storage Index (VIUIRI DT OV %5 H (L)
*  Hybrid Columnar Compression (fm/EiEZX%Z3E1])
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* Exadata Smart Flash Cache
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Autonomous Data Warehouse Autonomous Transaction Processing
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o jff L)LDMLE = | 1d | Operation | Name |
. ~ * * - = INSERT STATEMENT
E> b/*+ append */ZfHNUL T &_% LOAD AS SELECT TAB1_2
 optimizer_ignore_hints = FALSE (CE%7E PX COORDINATOR

(ADWDTF J A )L SETRUE)
o« S U77)ULoW)EE > MOVRU ERESRBYINSERT

OPTIMIZER STATISTICS GATHERING
PX BLOCK ITERATOR
TABLE ACCESS STORAGE FULL

HIGH

| O] | |
|1 | |
2| | |
| 3|  PX SEND QC (RANDOM) | :TQ10000 |
[0 | |
[Soml | |
[ @ | |

TAB1

! . . MEDIUM
- automatic DOP: Computed Degree of Parallelism is 8

JNS L JLDML(PDML)IET T A4 )L B TER)

e CPUO7E>1. hhD>>a—<X - JIL—TH | 1d | Operation | Nam |

MEDIUMZE JZ (FHIGHDIZ & D H+ | INSERT STATEMENT | |

0 |
| 1| LOAD TABLE CONVENTIONAL | TAB1_2 |
| 2| TABLE ACCESS STORAGE FULL| TAB1 |

automatic DOP: Computed Degree of Parallelism is 1 because of no
expensive parallel operation
— PDML disabled because object is not decorated with parallel clause
— Direct Load disabled because no append hint given and not executing
in parallel
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SELECT * FROM employees e, departments d
WHERE (e.email="SSTILES" OR d. department_name="Treasury’)
AND e. department_id = d. department_id;

P

SELECT * FROM employees e, departments d

WHERE e.email = "SSTILES AND e. department_id = d. department_id

UNION ALL

SELECT * FROM employees e, departments d

WHERE d. department_name = 'Treasury’ AND e.department_id = d. department_id;
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EEHBENERE U CGELS Ao
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Smart Scanl(ciRBR0)

FBBATH—IVR - b5TN g Ny

caddd @ g BB @

« AWRYSSQLE_—4S — CHER

e cell smart table scan. cell smart index scan

e Smart ScanDFF =R I D (5569(0])
° > = e Ny PSS = :
E— & (@EOE) TRV (IS IIE,/ ZREIE/K RBNRAF v > DIebAT T« X1 Uit @ hEss

x=TH3) EES

HCCLUON T255 Z B X 25 %S » NSUILERITULTHD

JE1 > S > LOB (4000/ (1 NiBIA) H"SBB=NTL) o R RF TN IRDBENDD

E . ZTB|ZINVISIBLE[C LU THB

e ST . FURREBASNBEEHEN B BIHE

E> hEER)IC U THD (ADWDFT T A )L MMIHER)
INDEXE > B CTRHEHIFCREI AF > (CLUTULDIE

&%
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Smart Scan(c2570)

caddd @ g BB @

« RHAX(FPOLEXR - IIN—F1>3>&5H1X) DR
« VOTR -BAZXNNNYIT7 - Fr v a2 TREFRFTALT S
AT T4 XA THRETOHERE (112081 T A b - A XEIA TS XA Rt =EHI 3)
* In-Memory Parallel Execution (/\v 77 « w1 ED/\SLILET) hEMELTLD
I\ I 7 « FrwS1DORUATDHAXDATZ O SHEMET D
« J\SLJLZEST (MEDIUMZETZ(FHIGH) (CLTHD
« )J\S L JLZE1T(X Direct Path Read (Smart Scan) (TR D29 L)
« TUPINETIINWIT 7 - FrwS 1DRREEICKD (REFFHD/ (W FUIEE (C(FER)
BEIFEITLUTVBRGZENE L. == - FTVIRAD MOIRET B2
ALTER SYSTEM FLUSH BUFFER_CACHE ZX4{TU CTHD
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TRUNCATE/DROP TABLE(PARTITION)AYEL)

ReEJOVIDIZ - FTVIMNRAZ SOEMELTE e e
« eng: RO - fast object reuse 581 /N>
engq: KO - fast object checkpoint (51 L2k - JXX - U—RDESE
 ADB (Exadata HC Storage) (35« X (Cr#l&E3A A
-« REFEFFROETIHER
- BEDERATE®EDITNIWERD (TRAMNRIETIERILSFELETD)
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INSERTSZHEW (Direct Path Insert(cZ5720)) s

randl R SR g T T T LE R T o

= U7l (Low) T2 EAPPENDE > MAVWWAE (/XS LILIZIHETRLY) resesegnecas

INSERT * INTO tab1_2 SELECT --- ;

Bl zEZEITI2NENDD | 1d | Operation | Name |

o NEF—FHIFINTERINTLRIEZE. INSERT STATEMENT

|
PDML/AA LN ISR TSN E 1B LOAD TABLE CONVENTIONAL. |
PX COORDINATOR |

|

|

Iy +i0m)
&1
- JEREIO— PAVMERSND | 3|  PX SEND QG (RANDOW)
| 4|
| 5 |

. ]qug; PX BLOCK ITERATOR
= TABLE ACCESS STORAGE FULL| TAB1
— \ — —=
- [EREMEOBEUEIRY (RELYFHIFY) DEE =
. HIFZTRUEIREEE T3 =
- automatic DOP: Computed Degree of Parallelism is 8
ALTER TABLE tabl_2 - PDML disabled because parent referential constraints

ADD FOREIGN KEY (country_id) REFERENCES countries are present
RELY DISABLE NOVALIDATE
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a sl B g BB w0

» ExadatadDHCCIZEHigh Water Mark(HWM) Loading(C73® (5550[Dl)
e TOXAD MNIWUTEH—PXTOTCATUIEYT S (—DIEIFTD/I\—F0> 3> - O— RIES U7 LAIE(CTR D)
- NET B(C(EPQ_DISTRIBUTEE > A
Exchange PartitionZ{EFH 9 B

: IN—Fa>3>1 m Px Ot X
><“ExchangePartltlonﬁ’{%ﬁﬂbfI:I N
=—FXK(CO-—RLTHB/(— 74/3/& o s -I l l l ] pxj’m-&z

T D (T —HFDEENLIRY)

e HCccLAHHMIHigh Water Mark Brokering(HWMB) Loading(C7 3
e N=F4>3>TEICHVI>F1— (HWMDEFFDIZS) ZERLT/\SLIL - O—RZIT5

e RedoOZJ(CTJOVY - #«1 A=—HHEHEND
e KEHEZI®RTIT D (RedoOdTBHIFHE=ND)
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INSERTSZHNEL (Direct Path Inserth'&h{E) Sl

rdlill'l"-'--illj."ihi 'E T LEET TR

caddd @ g BB @

o IER(CEBMNIHIND. /I\SLIETER0N
« [O]:B¥5R : RELY DISABLE NOVALIDATECEF—%ERR 9D
o HRTRBIIGUVITIERIS

Plzn Hash Value 2802573285 [T Plan Note All Parallel Servers foy
Operation | Mame | Cost | Timeline{47s) Executi... i Actual Rows ! Memory (... | Temp {Max) ;Dt. : 10 Requests I

[ INSERT STATEMENT q

L]
= F¥ CODORDINATOR

B PX SEND QC (RANDOM) TOQ10003

= INDEX MAINTENANCE H_ORDER
[ FX RECEIVE

v o e R e S

[E X SEND RANGE (TQ10002

Sl LOAD AS SELECT (HYBRID TSM/HWMB) H_ORDER

= OPTIMIZER STATISTICS GATHERING
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o EITETEIZHER (PX x0oxIRVEMFIE L7RLY)
¢ | RAFV>EITOTCVD
« F|Z)\—FT0>3219D
« YV — NLIE (Order By) ®iTD CLYD
L >R E|DIcshT—INSEDDEIURV (TENIELEDH D)
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FCHONIA=NERERST ] o
TempraiszEHAL TL\3IEE

Z568[0]
direct path read temp. direct path write temp
+ Exadata 12.2/0 5Flash CacheZ{EHT D

randl R SR g AR e

caddd @ g BB @

o I\SUILEZIENDIT /AT —IL7vVvIT 93 (RAFEITOESICE—TOADEAT A AN D)
o [ERFEITHL U\ EPGA_AGGREGATE_TARGETZHBX D (TMDI=8OPGA_AGGREGATE_LIMITH D D)

PGA_AGGREGATE_TARGET < 1G/\- |~ MIN (PGA_AGGREGATE_TARGET(D20%, 100M/\- 1)
PGA_AGGREGATE_TARGET = 1G/ - MIN (PGA_AGGREGATE_TARGET(D10%, 1G/ - )
NS LILET MIN (PGA_AGGREGATE_TARGETD50%~/\S L JLE, BE—JTOTCADEAY 1 X)

« SQANSWBERIZWIZHIFRT D

o J\—=Fa23> - DA XUBZERET (J\—F « = 3 2 BEAI(CAIENT]EE) <=5520[0], 5545[0], Z560(0]
« J\W=1#&5, Group By, DISTINCT, 31 7 >3 2 (18cH'5), Order By(L- > =T U 77 ) LAETZ | F)

* SQAXNZRET D
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HCCR(CX U CIT/IRD CTLNVD
- REDEH(TEEITD

o WHRFT—H(FOTPIEFEICEREIND

e 12cH5TOVIZEHYR— b
INSLUILETHN R —)L UL (Redo 1T+ R IR E)
e INSERTXI(CEEHZ D

SQL> DELETE FROM tab000
2 WHERE Bf¥ < TO_DATE( ‘20101001" ,” YYYYMMDD' ) ;

.

SQL> CREATE TABLE tab0O01 NOLOGGING PARALLEL AS

/ SELECT * FROM tab000

3 WHERE B+ >= TO_DATE( ‘20101001" ,” YYYYMMDD" ) ;
SQL> DROP TABLE tab000
SQL> RENAME tab001 TO tab000 ;
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o AT T4 XAUKETERETRVZHERE)
o ATFANATRETZIEHEICTD (LRt EXVEKRT D)
¢ SQLOESFMZ P E> MBI S
o @AM BALULIEAAZITRETDDT, PV (BEFISQLETEIER) DFERAZRET I B
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e NIA-TR)\T
« DBMS_WORKLOAD REPOSITORY/ Vw4 —=>

« ADB(awrrpt.sql A2 J T NMC 7O ATERL)
 SQL Developer

- B—EX-O2V-)L
« JNOA—T2XR-)\T
* SQL Developer
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 SQL Developer
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* SQL Developer
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T—ANR—-AFEMARE (U—-EX-O>Y-))
10N STATUS DURATION USER NAME MODULE PARALLEL DATABASE TIME 1/0 BYTES START TIME

DONE (ALL ROV

SQL*Plus 17, 10:47:31 PM

DONE (ALL ROWS) SQL*Plus 7, 10:47:50 PM

SQL*Plus 10:48:38 PM
SQL*Plus 10:49:26 PM

(ALL ROWS) SQL*Plus

« AL —>FERRR

e CPUER=X

- FIDZHToCrPUZX

e SQLEITEX

o SQLDFHIL AR ZAFA I

DONE (ALL ROWS) SQL*Plus

SQL*Plus

DONE (ALL ROWS) SQL*Plus

DONE (ALL ROV SQL*Plus 8/28/2017,

SQL*Plus

9/28/2017,
DONE (ALL ROWS) SQL*Plus
& Autonomous Database

DONE (ALL ROWS)

SQL*Plus 10:54:11 PM

TR

@ Secure | https DONE (ALL ROWS)

[4

SQL*Plus 10:54:45 PM

CPU Utilization (%)

Qverview

100
Activity Administrative

et — EXBOEREMR
Fa1—a>0K%
DBODFFHEA R

Show details

o UL ALSQLE=SY —LR— hDERR

Download report

e UFIAIALSQLE=SY—LR— D

Ao>O—R
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20
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3:20 PM

3:30 PM
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Concurrency
CPU
Scheduler
System /O
User IfO
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Low
- OTHER GROUPS

80

60

Queued Statements
60
50
40

5 PM 3:00 PM 315 PM
na
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MEDIUM
Low
- OTHER GROUPS

HIGH
MEDIUM
Low
- OTHER GROUPS
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e J)—7J00— |\
| Il m2—%-wo
— RS XY 1 cPU
(-—HANX—X - J—200—R) ‘ |
02:15 Fig 02:20 ik 02:25 i 02:30 Fi 02:35 Fi 02:40 Fi 02:45 02:50 02:55 Fif 03:00 F#& 03:05 Fi& 03:10 i

- JOvoLTWBtzvS 3

rdlill'l"-'--illj."ihi 'E T LEET TR

Japan Central (Osaka) v

o0oEe 0

FUOFAET 1 - YIV—(FHF U747 -y va)®
BRALY R

ASHAMT  SQLE=#YU>4 ADDM 7—70-—FK JOvILTWatEyYaYy

Y ERET «

5
e AWRLR— DA O—R IR —
( TLR— ] ©5)

BAZLY K (ET4 OLYYa—>ay @) B

03:09:40 5% 03:10:20 % 03:11:00 4 03:11:40 4% 03:12:20 i 03:13:00 4%
6R 16,2021 UTC

saLb v | AY¥a—% - JI—TFicLB v || f— 23 Avya—x - JII—Fic &3

sqLip FUOFAEFA( A7 U717 - Eyvay) SQLEHE/NY > 2 saLy17 . FUOFAEFAFHIFIT14T - EYyYaY) - 70934

8btygOwy808ch  m— 0.02 2447725225 UPDATE 4:42695,12460 8<0.01 sqlplus@c
zoft 4:33075,63013 5<0.01 salplus@q

4:25277,50820 H<0.01 sqlplus@c
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EARC ENREITINIF > THBWNTL IZE0)N

e BEDFI1—Z=>T(FADBOEIHRLKIRDDOTRIKEDF1—=—>T(CEEDHD. TDTRRL
EfELND 50 \0racle Database 7D CUE DS

« TN DINT A - >R LFRT—ILT7 Y T THIGT D
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Thank you
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