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2012 IOUG Database Availability Survey 7> —rER KU

Network outages
Human errors
Server failures
Storage failures

Application errors

Power outages

Usage spikes/surges 13%

Natural disaster/weather event 10% .

Third-party supplier or cloud outages 10%

Don't know/unsure 7%
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2013 IOUG Database Availability Survey 7> —MEE KUY

Leading Causes of Planned Downtime Over Past Three Years

System upgrades

Server maintenance

Database performance and maintenance

759,
719 I

Managing increasingly large data volumes 18% | R
11%

Testing and QA

Data replication/mirroring

17%

Increasing query loads/usage spikes 10% N

Maintaining data availability 3% R

Managing external data 4% W

Prioritization and type of data to be 3% N

made available

Don't know/unsure 5% IR

Other 6% Il
0
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Oracle Maximum Availability Architecture

Active Replica

Production Site _~Enterprise Manager Cloud Control
RAC e Guard, Coordinated Site Failover Active Data Guard
— Scalability ﬁf Application Continuity x“\ — Data Protection, DR
— Server HA { — Application HA "’ — Query Offload
ASM Global Data Services GoldenGate
— Local storage — Service Failover / Load Balancingr _ Active-active replication
protection ' ' — Heterogeneous

Advanced Securit
— Data encryption,
protection

Flashback
— Human error
correction

Application Test Suite,
Real Application Testing

Edition-based Redefinition, — Minimal Testing Costs RMAN, Oracle Secure Backup,

Online Redefinition, Data Guard, GoldenGate Zero Data Loss Recovery Appliance
— Minimal downtime maintenance, upgrades, migrations — Backup to disk, tape or cloud
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Oracle Maximum Availability Architecture
EHEE L /FTENMEILD T O 3L LEfRR

Oracle Maximum Availability Architecture
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Oracle Maximum Availability Architecture
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* Backups
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Oracle Real Application Clusters (RAC)
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Oracle Real Application Clusters
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Oracle Real Application Clusters
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Oracle Automatic Storage Management (ASM)
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Oracle Automatic Storage Management

T—XTIFx
* AAMAZVRZIVA Oracle
— ASM DiskgroupZz B3 A AEYETOLREE Instance

* Cluster Synchronization Services
— Oracle ClusterwareMD A/ N\ &Y —E X% F| A
— DBAVARBUVREASMA LV RABZ ZADFEIERHT 5

* ASM Diskgroup
— Oracle/ V RAAV R T BREIERANL—DT—)L

* ASM Disk
— ASM DiskgroupZzf& 9 5 1& < D Disk(Logical Unit)

ASM

Instance

ASM Disk Group

- BEEE

Copyright © 2015 Oracle and/or its affiliates. All rights reserved. | 40




[£%] RAW device&Oracle ASM®D LLEX

A3V OERE

RAW device ‘ Oracle ASM
idx (idx redo tbl ) tbl X tbl idx (idxJreda -+ (tbl X tbl X tbl
Database [ [ ) [ Tablespace | [ | | --- [ Tablespace | Database
dbf | dbf | dbf dbf | dbf | dbf| | [dbf] dbf] dbf dbf | dbf | dbf
’ ""”'Dis'kGfo'up'""""] ASM
‘Ivol H lvol ‘Ivol\ ‘Ivol H lvol ‘Ivol\
| i | 1 i |
OsS | VM ‘ Volume Group ‘ OS
| ] ] |
raw raw raw raw raw raw raw raw
LU
Storage

Copyright © 2015 Oracle and/or its affiliates. All rights reserved. |

41



TARY T IL—T

ASMIZ XD E AL EE

« ANSAEL Y
— TARITIL—TAD. ETDTAARYT

ARSAEVT (RYRRARYSDFEELLN) J74)L
1 BE D 15 C 1 T 2 [ 3 T 4]
- AR FARG T N—T //\
-~ N » yAr4
P 37-U¥T - — -

- 77’()b’)'l'(7°(:FEC’C, Oracle LRN)LT
Z>—I1) 7 2& b/3EIL/ZT—EL)

1] 2 ] 3 4
— ATAM DK

B RS = maﬁmﬁﬁ
— TARIDEI/EIREEI BB T 45 BRE B

BEE
- AR 4

Copyright © 2015 Oracle and/or its affiliates. All rights reserved. | 42



Oracle ASMDE K E 18
Stripe And Mirror Everything (S. A. M. E)

o réfd)Dlskd)i’J%ﬂ 1Bz, T—32% A4 TLTETDDIsk LIS
TEECEL. = ~7—'JJ7:B TO1ELVDERETTFIE

- |/o HHEEDFER £ TDDIskDI/OFIFEE T ILEF
—~ A FAEZEER .S T DIEA
— ERETOERIE . YMIEDiskiBRLZF 2R L . FF Al ERETITIAE

ASAEVYS

Copyright © 2015 Oracle and /or its affiliates. All rights reserved .



Oracle ASMIZKBANSAES
ASM File (T—2774I)L) D 5 EXEC E 5l

* ASM DiskgrouplZ&ENH5E TDHASM DisklZxfL T,
ASM File (Data File) ZFile Extent(Allocation Unit:=AU)E{LIZ4EIL TEEE

ASM File(Data File)

5 6 | 7 | 8

- File Extent (AU)




Oracle ASMIZ&53Z5—1)2 T
Oracle Client|Zi5 B HT . h D BEIRIIZBlockZ&1H

» ASM DiskgrouplZ, 25—1)>% (External/Normal/High) D& 7 AV al BE
—Normal / High RedundancylF
- HAIYNEEFC 1I/OTS—FRALI-EE
—tEhF)hBEARY. FRTOVIIEEEEE
— Oracle ClientlZxf L T:E @I (ORALS— X REBL7ELY)

- BEAHNEEC 1/0OTS—%RAMLI-BE
~ [EEDiskz HEITAH IS M1k
— Oracle Client[ZxfL TiEERI (ORATS—I[X R 7E0Y)
~[EEDiskDE IR, SERIT—HRAICKYEEDIskBIN L ER/NNEDERDT—2%REH
— BB TELZLZE . ASM DiskgroupMSUIYBEL (BEN) /NS RADVHEAE)

Copyright © 2015 Oracle and/or its affiliates. All rights reserved. |



Oracle ASMIZ&BZ5—1) T
Normal RedundancyBDIS5—1> T LEEES IL—THI

- B ABEEY IL—TIZ[E T HASM Disk[El CIRIF
c BENY—R(EREH)ZEELTWREG(ER/aMNO—5—)THTE

ASMZT 74 JL(Normal)

- Primary Extent
H Secondary Extent




Oracle ASMD YNGR (T—RBEE)
T—RIR—ZEEILTYINSO A ERE

» ASM DisZ 1807 HIfg (&) LI=-[&. T—32X O BEEZEH

— A T—R(BREIKR) ZFITIZ. ASM File BRI TE TODiskIZHFEE NS LIZ
INBR D Extent (AU) DIEE TEIR

=
- ZEE()N\SURARE) DREPERITT, RBEETHIEITI 5




1€ E DRAW device¥E B 5
BHIZASAEL ST IZ&B1/0MERED ] £

RAID Group[RAID1(1+1)] Volume Manager RAW Volume DataFile Table Space Segment(Table/Index)
1RG—>4LU 4LU—=>1VG 1DG—> 16Volume Small File
Lu#1 T = DG#1
o = m DG#2
- - = | == N 77 AN}
' ———%
] O Ty
= = i‘<r DG#3
LU#16 = "‘\;y‘ ":;V‘ ' DG#4
ﬂ LOiEA — .\"\V‘ — = Sy
. : '\V‘ = [ vl
e ——
LU#32 = — N —

Vol#15
Vol#16 dbf#16

4
r

A

b

I

LU#16 x n e m— { DG#16 x n

I)
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Simple is the BEST

RAID Group[RAID1(1+1)] Oracle ASM Table Space Segment(Table/Index)
1RG>1LU (Big File
T~ (
#1 o wn S G

LU#4

ﬂw

|
|
|
|

LU#32

LU x n
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DERL
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kb RRYME T —87740% o®
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[Z&YSHEIEZEAL
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Oracle Data Guard
JTP IR L T—RZR—REH KExRE
m{t#HH Wi XE—R

T34 T—=HIR—-R AL «F—=AR—-Z R #AEERE (SYNC) JERHAEE% (ASYNC)

T—45{R#% TIATJDBTHE TS5AI'DBTHE
#HIERAZ /34 DB~ #(FRZ /N1 DBA
DIRIETE TRICHETE DERERTT TLHE

REDOOY &#k%
SER[ETRES

L o i
7o ADIT iR MRE~ND  RBU/NA DBADER T5AT' DBADE
S weww wE EERICKEL TS FALEERAL S
. S54A') DBODEHU DB ~NDERIEZTFHEL
REDOOY EAVFH s A
BFIEN iR :
© FTHREEL | o KET-HIR-ZAOIE—HVER L. T % {RE
@ BRBT—HREA. v D —TmiEy . SSEIE/T—IMRE. BT/ TvITHIL—R
® MY 3CONRRIERE . (ADG) 18X, \wyPvT, F—SREEI s

X ADG : Active Data Guard Option
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AL—D MDY E—RS5—¢& Data Guard
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Automatic Block Media Recovery
Active Data Guard|Z &k BB 75BlockiEE (HmZ=HLH )

Requesting Auto BMR for (file# n, block# m) |

SQL> SELECT max(c1)
FROM tab1l;

alert
‘. Primary Database ﬂ Standby Database

DsaLFE1T N )(@slockﬁ&ﬁa)mu [®Z$¢‘//§4(Z;E'.%"Block’é§$k
@ Q< @IE EBlock%: H BhinE

N .
s ®IFT—HL A GEBIMIZUHNY
/f BABRANRD | (RedofATBIockE BF L) \

MAX(C1) :
----------------- © .l
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SQL> COMMIT; | JO+&R 10
/ ¢
@

dr® ==

JEEIHATRE ‘ j =
@
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SQL> COMMIT; éﬂjﬁ% v

470° ==
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Oracle Data Guard

Sequence Diagram of Redo Transfer

S
oo @© @
¢ -~ Group  (FPEa[E

C
Stdby

Log File

ASYNC mode J|!
log file sync |||

@

E( ......... -\__-iy i< .......... i E E E
SYNC mode
log file sync || | | —e— < i

E(- ......... -J;P E(.-

Network

\% \% \% \% \% \% \% v

| Standby Database |
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Far Sync (Oracle Database 12c Release 17) PATABASE

c E[FM R A INA TEEHNHEL M7=
[£A-F—42OXDRI N1 1ZEI]
- EEIERIEDA—/N— YRR
v ARt DIR[EREIEAA 2 A2 A ETOD R EAERE
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- FRPEEL ST —AAR DY
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Ebiby, B—/\— /0S| RFL—UBREIZRFLELFIRE
SQL. Ff=I&Oracle Enterprise Manager®149')v% CTEITAIBE
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Flashback Technology

HLLLDROMEE ! |

c A—H— IS—HoDBEIN DB G EIBI A EE
* DBD/N\YITVTEAERD) AN R ESERBIN=-TOYIDNHE) AN . DBEEEHRETRY
c BET—ADSEMNTEE ! > AIEHT—AHRERHIEIZHER

BFlashback#éBEIZKAEIHAA—D

BFlashbackBéBEDTESE
EET S AET37—5

HERR RE
' Flashback Query UNDO UNDOF—F T JIBEUTaEES0T—4Ex
Flashback Version e EELUEEEEOT A TOEEEER
e UNDO UNDOF—4 FEaTER
Flashback UNDO UNDOF—¥ —FERRCTorz b4
Transaction Query HIUALS) 0 EBEELUNDO_SQLMEFRT
FLASHBACK — Flashback Data FDASES: EE=r—4 —EHRNERET % &L,
= = < = + Archive T TR EEDT SRR
Flashback UNDOF—% | — eps | e -
— —| | . ma - raam — - il UNDO iy sy gy P20 75a BATTORIFERDIEL
= = - I FRataE = FegA—2 . O
Flashback Table UNDO UNDOF—4 F—J I EaTaE0ES~EIR

RECYCLEBIN RECYCLEBIN Drop Liz7—JIL&EIR

Flashback Drop

Flashback Database %%g.@”” Flashback log 3—5R— XM+ BEEEOE SCEE
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Flashback Database
T—RAR—RAEEREFIHEESN-BEDORRADIREA

» i F
- AR (T—HHIBR PR EY TR HFLEDRITHF) oD REEE B

— Primary{8l TLost Write W FE A L1=%4(Z. Data Guard TFail-Over3E4T1%.
IBPrimaryZz#StandbyIRIEEL THLRICE IHSE 55 E

» Oracle DatabasetBH®D O >4 - AH= X L (Flashback Log)
— T—AEFEE. BEMICERRID AV A A= @R AN\ EEICRE

— Flashback Log (B¥fRIJ AV A4 A—2) TOBERADEIHZFEIR
« DRKTZ/)AIN)FRE Export/ImportiLIE KU+, 5 1E

* Flashback Database T A/\YBJgEZZA RN — 3>
— DMLALIE TRUNCATE. R &% —<T -1 —H—DHIF% (DROP USER)
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Flashback Database [Z&A1)A/\1)
AN ICEFT BB/ DA A—D

Point-in-Time!) 73/\1)
DiGFE

Flashback DatabaselZ
£B)HhN)DIFE

INVDTITIF7AILDY AT

A—J)LJA4+7—F

| Flashback Log
=

i ]
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[Z=2] Flashback Database

AxhEDERTE
* Flashback LogMD EX#FZ A 311t GEIR v 5 ~
— Flashback LogE—FZ%ON 1%§IEN§'JZI~7'7|€4‘/H?Z~
- SQL> ALTER DATABASE FLASHBACK ON; %EEHEIfJﬁ'ﬁfGRg$§§§%:
— REEFEVRNT - RA M ER EL. Flas ge Log =
j(mﬁak;‘[ﬂﬂrﬁuﬁf AeE
* SQL> CREATE RESTORE POINT <GRPName> 4

GUARANTEE FLASHBACK DATABASE;
© TOHDERTE
— Archive LogB—F
— 1&3%'J//\1) 7815 (DB RECOVERY FILE DEST / DB _RECOVERY FILE DEST SIZE)
— Flashback Log{R#5#fifE] (DB_FLASHBACK RETENTION TARGET)
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[Z=2] Flashback Database

EIBDETHI

1. MOUNTE—F TS (OPENIREE TIXEITA )

2. Flashback Database M E1T v'SCN¥ETE \
SQOL> FLASHBACK DATABASE TO <?>; SCN 100
- — = VIR SN D1EEERE E

3. BAIYERATOPENL T, F— 4R e o
SQL> alter database open READ ONLY; vt B B e e

p S TTH
4. RESETLOGSTTOPEN TIMESTAMP (TO TIMESTAMP (

'2012/11/20 12:00:00"',

SQL> shutdown immediate;
'YYYY/MM/DD HH24:MI:SS')

SQL> startup MOUNT;
SQL> alter database open RESETLOGS;

V)RART s IRA U MERE
RESTORE POINT <RPName> /
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Flashback Database
Flashback LoggingDZA —/\—A~AYK&Fa1—=245

* Flashback LoggingE Y #EL T, bl |

é#l: u pdate@fg H% FEﬁ 75‘&% 7]” -d_ éﬂ”ﬁ rE.I Original expdp update 100%
— UNDOD IR A A H DR IL v _ ‘ ‘
>UNDOZK EIE ZSSDLICELE I 5 & T, Crp update // b7 5%

=R1EZEER /

Flashback Log CIZUNDOD EFHEI T A
PLRFIDIVNELNH LA BERICE | | |
FEAELITUV\WUNDOD YT IAHAHHEINNS 0 20 40 60 80 100%

;ha %) Total Time(%)

[White Paper] EEAELT=/\v o7 v T 1) 7/\1) %K 9§ SHFlashback Database;EFADANRNTZUT1 X
http://www.oracle.com/jp/gridcenter/partner/nssol/wp-fbdb-gridcent-nssol-v2-484389-ja.pdf
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Oracle MAATHHO N T=ZEHI

Ny —NEROTF—2BTABRORTIEFLERY . RET— SR !
BERIEOT, 1\vIT7VTET—E3R—XEFEERDEOLMREL TV ! !
« https://blogs.oracle.com/dbjp/entry/exadata 000193

! DG Switch Over :EHT \ { Flashback DB #4EET }
. O-ILUIE(EBIAE) QLIBREITERINEZRU
RAC/ASM#ERL (Exadata) N Xﬁ/
- = - D st
+ Data Guard (C&% DRIRIE i —— ggDséagﬁifcm%ﬁf@
-> EEERHRIEA =
. i ? ) O-JUWIE(IER)
I543Y-F—IN—-AD R ER <SS <" Flashback
LAIIINA - F—HR—ADHT I5M4XVY1M b r\ AGYNATAL ) Database

Flashback Log ZHE{# v v DataGuard v v %
RAC+ASM @ N @ RAC+ASM
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Oracle Maximum
Available Architecture

Oracle Database WM I HERTAMEY ) 1a— 3
/(I\/IAA) [ nJJ x5 H5EITTIEIBEST .
REbLUEEEDR ELEELET.

Oracle Real Application Clusters

Oracle Automatic Storage Management
Oracle Data Guard
Flashback Technology




Oracle Maximum Availability Architecture

Active Replica

Production Site _~Enterprise Manager Cloud Control
RAC e Guard, Coordinated Site Failover Active Data Guard
— Scalability ﬁf Application Continuity x“\ — Data Protection, DR
— Server HA { — Application HA "’ — Query Offload
ASM Global Data Services GoldenGate
— Local storage — Service Failover / Load Balancingr _ Active-active replication
protection ' ' — Heterogeneous

Advanced Securit
— Data encryption,
protection

Flashback
— Human error
correction

Application Test Suite,
Real Application Testing

Edition-based Redefinition, — Minimal Testing Costs RMAN, Oracle Secure Backup,

Online Redefinition, Data Guard, GoldenGate Zero Data Loss Recovery Appliance
— Minimal downtime maintenance, upgrades, migrations — Backup to disk, tape or cloud
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EESEE |

7)) LR

VAT LR e e
=I i Il i I — > Automatic Storage Management
Flashback Technology
O
— Q
T—HEE o
<
>
>
w
®
wn
—+
Online R 1 ti at
B - nline Reconfiguration =
MRS ﬂ :
=
®
(0]

Online Application Upgrade
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Oracle MAA: H—E X -LANJLX 5
Kty arvTCTRlBNLE=#EDTYED ST

Data Guard

GoldenGate  RAC ASM  Flashback
PLATINUM 7; éa)(:i\]‘b‘cﬁ%i v v » >
7502 B Py TR S v
DI -A>AFD A BARNRY —E B CE) v v

BRONZE e g oty
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Oracle MAA @) Data Protection

H.A.R.D Initiative
Exadata Enhanced H.A.R.D

Primary Database Standby Database
Database Inst
D e DB_LOST WRITE PROTECT | Datebase Instance
& —— N hO

OS

DB BLOCK CHECKSUM

Driver/Multipath SWJ

DB BLOCK CHECKING

HBA

L’T ASM(Oracle |0 Layer)
L
K

FC Switch

-
=

Storage Controller

° ASM Redundancy

-

Automatic Block Media Recovery
by Active Data Guard

o

~

i
A RMAN Restore/Recovery
_
|
@ Data Guard Fail-Over >_’_._4,

|
RMAN Validate
Backup {

Flashback Technology 5
Flashback
Log

S i
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LIFEEOFZEDEH L THIS | DBANDIE

— http://www.oracle.com/technetwork/jp/database/articles/shibacho/index.html

[Oracle DBA & Developer Day 2014] ‘ ‘
LIEELSERLEIZLBERIZESE ' RMANAYI YT DEREEFEILFa1—=2
— http://www.oracle.com/webfolder/s/delivery production/docs/FY15h1/doc8/B2-2-print.pdf

[Oracle DBA & Developer Day 2013]
S AMERRAN TS5 T4RIZKDT—2IER RSTEEMR

— http://www.oracle.com/webfolder/technetwork/jp/ondemand/ddd2013/C-2.pdf

[Oracle DBA & Developer Day 2012]
S AMRATLICEL-EEEEMREZ R LS5 ASM & RMAND i 11

— http://otndnld.oracle.co.jp/ondemand/ddd/PDF/MA-4 print_c.pdf

Oracle Real Application Clusters/Oracle Clusterware 0 = 7] FA {41 HE

— http://otndnld.oracle.co.jp/ondemand/ddd/PDF/MA-2 print_c.pdf

Oracle Data Guard / Oracle GoldenGate = ®] FATE D 1= D ZE K Tips
— http://otndnld.oracle.co.jp/ondemand/ddd/PDF/MA-3_print_r.pdf
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