g=9

=2ct2 () M3
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Oracle 10g version®2 E{ RACOI Al AFZ3t= cluster managerE Oraclel M & HS2 di==0l,
0l Oracle cluster managerJt CRS2 L|Ct. O &Ml cluster managerE CRSE AtE0HH =l M2

CtE platform0i| CHo Al =L &t interfaceE Z =S &= JUSLICH
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Cluster 2
CRS2| Component
CRS Install
Diagnostic

&0 =
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CRS2| LHE XHAMIJt Lol EI| I 2= &= iSeminarflAd= E2 U228 2 == 811, 210t H CRS2
-4 component=0| 20| U =X, 2el2 2 component=2| & 0| A X0l CHoll L O0t2 A SLICH

NOILE 262582 ARE A HAZNH 222 25 02 2 EE2 S otASLICH
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Clusters &

Symmetric multiprocessing (SMP)2| OH ¢¢
otLiol HHIHE &S

2t2to] F|= SAHOZ BE.

Oracle10g CRS Overview

S AHe HEH OS Hdel g4l (symmetric multiprocessing == SMP) 2

HZE otLE OlAS BEHII OS2 0|20 Y2 &M Meldtes A dLIch

ANAEIZ 0|2ot= AFSAF ENME otLEe AIAE S AIE6ts A1 22 e LIEFYLICH
= 2B MEX LEUM=E AIES2 AIAEQ SelH2Z st =28 2HEHN AKX, E=
el el ==0F 2HAEE R4AGH0 MHIAE MBot=Xl DH6HN R0tE &l ALt
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Cluster2 Components

24 AH 14 component
Nodes 2t Managers

Nodes

el A AE HIEdth= system

Cluster manager

£l nodeE 3tLE2] machined & & S3HH ot=
IIO X.”_n_

ORACLE
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ZHAHE=E FH FR A2 FLELIC

A LE= H#YS Melot=d 228 N2 M == AIAELICH

=, application0] P& 4= U= St=HOE LELICH O] SILIOIAS S EE =282 Z 6tLtS
ANABRO 2 S0 == softwaredt 2Rt &ELICH

SAAH HLIMOL Ol SEES ol = AMAE AZEJ L LICH

gutdoz, ZAHE FHote =& 2el, 2HAH W= = &Hl, X 2ULHEEY, Failover
Hel JI%% 2SLICH

Clusterli Ol A &t =3dt= software= cluster systemOlMd 2= &= UASF A H 0k &LICH

%, stand alone nodelil Al & SotES &HE application2 cluster systemOl A & SotKl= 2 &LICH
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The Oracle Cluster

VIP1 public network VIP2 VIP3
Node1 Node2 Node3

Database Database Database

instance 1 cluster instance 2 cluster instance 3
interconnect interconnect

ASM Instance 1 ASM Instance 2 ASM Instance 3
cacheto

CRS cache CRS CRS
Operating System Operating System Operating System

shared ptorage

concurrent redo logs all instances

access from Database files more nodes
every node = control files = higher

“scale out” vailabili
OCR and Voting Disk availab ty

Oracle10g CRS Overview

OCRIt Voting disk= S8t oracle cluster®] 2ZHELICH AEC|XI0HA ML ot=2 ocr, voting
disk = & controlfile, database files2| &= Al & oracle2 file= checkdl ™ A readdl)| Al & & LICH

0l storage= clusterli2] 2= nodelil Al S Al 0l accessIts il OF & LICH.

O1J1M CRSIt & Xl nodelfl 2 & SotD U= NS & = USLICHL ASMRZE 24 E FRetH
ASM instancedt Z QotH & 1, 0| 2E LayerS0| 8 A X 92 start®l 0| F oracle database

instanceJt & &3t A & LIC}.

Public network2 0l Al interface= & Bt public IPE

ALSSHA 210, VIPE AFE3SHAH ELICH
01232 IP failoverE /ol ORACLE CRSJt Hl&5t=
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Architecture

F=REN:

Services

Node Applications
Cluster Ready Services
Cluster Resources

Oracle10g CRS Overview

2ct2 S AH OIIEIHE Oloidt=0 ERst S8t HES0| JUSLICH
AHBIA, Node Application, Cluster Ready Services, Cluster Resourcess & LIC}.
AN Servicee S AH W ALY S 2o == =22 Mo SLICH

MHIAE otk &= 1 0laf2 QIABEANAM MBS =0, CloIEHOoIA Hol JI2H2Z 6tLte
MEIAZLICH

| AUAXICH 10glIM= O &S HE2=Z
otLt2l instancel M 044 ServiceE MEE == AL, otLISl ABIADJF (44 instancelll 2™
M8 =& ASLICH
Node Application2 Oracle Listener, Global Services Daemon (GSD), Oracle Enterprise
Manager Agent (OEM Agent), Virtual IP Address (VIP) S0l Z& & LIC}

Cluster Ready Service= logicaldtH nodeE 5 0MZF & Cluster Manager0| 12, Cluster
Resource= Oracle Cluster Service0ll 21all 2t2l%l= Resource=0/0{ GIOIEHHIOIA QIAE A,
MBI, Listener 2 VIP S0| L& &LICH

Resourcell =& 2 failover 5S4 &, M & 24!, /& 2 S22 XNE 5| /ol 32 & =
USLICH
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Cluster Applications Architecture

Services

CRM

Instance Instance
2 3

Listener

Cluster Ready Services
Node 2

Database

Node Applications
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312l nodeE AtE5tAA L, 2 node=2 J|2& 2 2 Cluster Ready ServicesOil 2|of otL+2]
system2 2 clustering=| { A S LILCtH

2} Node application= 0| 2t 22| nodeOl Al & S3dt 11D, DatabaseE | &t InstanceIt 2 nodell
Sectet ASLICH

ServiceE 2™, 0| Database= AP, HR, CRM 371 2| Service It U &LILCH

SIMO 2 T A= 22 failoverAl &S & Service2 LICH. CRM2 0IE S X Z Al0I= Node10ll A
ServiceE M 33dt1, t2f Node10fl Ol &H0| AUZS 2 Node20l Al CRM serviceE M SdtH & LICH
0| = Fail=l Nodelt %™ CIAl Service= ‘preferred’ NodeZ =02 = USLICH ©, 0] 2=
userJt manualGt Al 240 OF & LICt.
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or Applications A s s

Cluster View

Application or Middleware

F 3 r 3
Service A I Service B Service B Service C
RAC Instance % 1o RAC Instance
Net Listeners EM Net Listeners EM
VIP A — i VIP B
RACG actions and monitors RACG actions and monitors
EM
DBCA
SRVCTL|
gL A

1S)

o] &2 Servicell 2F A & 18011, 0] Q&S CRS% Oracle Instance, Application2]

2HE B0 SLICH

Oracle Database InstanceJt 2t node0fl 5tLIA & ES6t0D A1, 0] lZJHOI InstanceDP Service A, B,
C 3742l ServiceE MIS&LICH O DU A= SIH2 Instancelt 2
A= [HE otLt2l Instance= StandbyE £ 2 Failover&2 2 [

J
=0 3HH 2t Node Application, =, Listener, EM, GSDE2 O &
USLILC

Client Application2 J|2& 22 VIPE ot &%0| & 11, Oracle Listener= 0| VIPE listendtH|
g LICH

EM, DBCA, SRVCTL, NETCAS 2 HAA EF?S Ol Al CRS2} S4l6HH &I, M2 Resource==
MM S [ CRS2H S416+0 OCROI H2E JI=6HH &LICH 0 OCR1} voting Diske OS
storageOfl 9| XI5HH & LICH

]

_'_
=5
pS|
&t
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CRS [Cluster Ready Services]

CRS is a stack of portable clusterware components:
CRS

component

Oracle10g CRS Overview

OlH 22O CRSS 24 2TUHES
CRSE= 3N 3o 2rUHEZ 40| ELICH

CSS, EVM, CRS. Ol Al 312t &M 5tH, OLXI2 2] CRS= Oracle Clusterg £ [ AIEdt=
CRS2= 20| &= Process@ 22 M, CRS2| resourceS 22| & LICH.
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CRS Structure

init(LM) processLt Windows servicedil 2Ial 71

Oracle10g CRS Overview

0] J8le eto Nals & &&st D8 LICH CRSE UnixQl initdll 2ol J1S & 12, windowsOl A=
service controller0il 2ol JIS

O1J1 M otk boxLH 2l AMLAEE2 25 CRS2| component= 2/ LI Ct.

Oprocd= oracle10g0ll A At&6t= io fencingdl s & M3 & LICH

EvmdE clusterli 2] event2 24 Al 0] eventE M Itot= JIs2 &LICH

Ol &0l EAEN AKX = £ XL ‘ers_stat ' HH S U3t gsd(group service daemon)Jt LIEHLEE=
W2 B4 £ UASLICH Gsd= 10g version0ll Al = AFE & K| &2 X[ B, 9i version2| srvctl2| interfaceJt
gsdZ T HRUI| L&Al 10gUl A = OFE &0t UASLICEH

& M2 oracle9ili 2 gsdl| H&2 OlM 25 crsdIt EESHH &AL, 9i version= X &S| 2 oH

ZEMot= 2 0122 2/0l= &L

Ocssd= heartbeat2 C+E nodell 2LHH health checkE ot= J1s2 €Y o6tH, &0 nodel| Ol & 2Kl
Al cluster reconfiguration© cssJt &< &HLICH

Crsd= cluster resource manager2 M CRSJt At&6t= resourceE start/stop/disable/configuredt=

Process2 Al ZM ot Xl= & X2, OCRt Voting disk= CRS2| -4 Component&! L|Ct.

OCRR2 cluster2t clusterLi 2| resource2| EZIt & & H A2 0, Voting Disk= 2 node &l statusE
SHOIGHI|?Ich At E LI
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OPROCD
[Processor Monitor Daemon]

Oracle10g CRS Overview

Oprocd= processor monitor2 M inittfl 2/ ol O =S & LICH.
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OPROCD
[Processor Monitor Daemon]

Our solution to Cluster 1/0O Fencing in 10g.
T2 ANA 2LIH

S AN 2+SCt sleep

MO Al2H0] =2 E 2 machineE reboot

PlatformOtCt RS EAIQ] EE
RootZ J|=
I Z NIA failureAl machine reboot

Oracle10g CRS Overview

A0 M &5 21 & oprocd= Oralce Clusterdt HI&ot= 10 fencing solution® LICH.

Linuxtl A= hangcheck timerJt 0l oprocd?l JIsE M33dtI| 20 oprocd= & S3dHAl ZSLICTH
012/ 2| platformZ= 0l Al vendor clusterwareJt &XI&H JACHH, OIEILX 2 oprocdeE JIS & Al
& SLICH LinuxE M 28t flatformOl A Vendor clusterwaredt & X & X &2 22t oprocdIt

[E==]

Jl= ZI0 processors monitoringdtHl & LICE.

Monitoringstes 2H2 S™AIZ2ES 0 sleepE MO LIA WEE AIZFECH =H WO LA &I H,
system hang2 & 2t3F6t0 processorE resetdl] machine2 rebootdtHl & LICEH.
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EVMD
[Event Forwarding Daemon]

Oracle10g CRS Overview

EVMD= Event forwarding Daemon! LICt. 0l process& initl 2lol 2|1 = E LICH
Evmde evmloggerE forkdt=0l Ol processe= log filell eventE JIEol= 92 &LICH

Oralce 10g0l A= oracle instanceE monitoringdt= racgimonOl 2t= proces
process& £H forwarding®l = messageE X2IatI| ol evmlogger= 220
processE A& LICtH.

Racgevte messageE &2 [ OFCt callout directoryE & 0I5t 22 Al calloutE & & &HLICH
CalloutOl 2t E& eventOll et 8ol M 0F ot= £3 action=2 & &t script& LICFH.

Callout directorye= $ORA_CRS_HOME/racg/usrco® LIC}. 0| directorydll userdt £& action= 0l 2l
definedt O callout scriptE MAH& =& UASLICH

Evmd= oracle userZ J|IS&I [ faillZMAl HAsE2Z IS ELICH
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EVM Architecture

NLOG “———— Subscriber
Subscriber

Comms.

channel
< ;o other >
VD i

cluster

—/

EVM Daemon

CRSD
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EVM Daemon2 CtAl IS componentZ =& &= UASLIC.
StLEE local EVM(LEVM)O0I D &tLb= cluster EVM(CEVM) & LICH.

CEVM2 clustersLi 2l evm daemonil CHSt cluster membership8 2E | Al&2l &LICt.

=

=, AEH node2 CEVMEl TCP connection& 2 & S X6k, & nodel evmOlHl eventES
NMIot= &2 LI

— =22

LEVM2 clusterwidedtHl M EZE eventdt A S ™, Cluster event Queuelll eventE 2 X A
CEVMOI clusterwidedtH eventE dEot=S &LICH

CEVMOI| CHE nodeZ 2 H events 2= &2, OF& X2 clustger event Queuell eventE €O
LEVMCe & & EHLICE.

Clusterti2l % nodedt M Z cluster0il joindt= &%, CEVM2 & nodell CEVM2Z22H 0|
eventE M1, inbound cluster event queuedl Ol eventE E&LICH 1el) CRSDUAH Ol
eventE YHFE A CRSDIt node joing A &LICH LEVM2 queuelil A= eventE &1 0]
HES JISELICL

012 20| CSS, CRSDI} £&idt= eventS 2 EVM2 Sot(H clusterwidedtHl & Tt&E LICF.
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CSSD
[Cluster Synchronization Service]

Oracle10g CRS Overview

CSSD& cluster synchronization service daemon2 Xt LICH O processe Cta AIJHXI 2
serviceE MIZ28&HLICH.

Group service, lock service, node information service® LICt. Node information servicee (™
nodeJt cluster®ll joing =Xl & clusterE M %=Xl monitoringsts Jls & LICH

Cssd= process failAl OS reboot0| & LIC}.
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CSSD
[Cluster Synchronization Service]

Group Services
Oracle database instances= groupl2 & S5&

MZ& memberdtjoin& M JI1E memberS0lH S0,
database instance)

Lock Services

CRSDJ} AFE56}t= lock, Shared @ exclusive mode

Node Information Services
Cluster configuration information
Node name
Node number
JIEt
NodeZ=Jt/ AHIAl HE

Oracle10g CRS Overview

CSSe| &0l J§AMHlA = 9i versionUl M2l skgxnll S&H0| & & & A LICH Oracle database
instancel} joinol= 212 X e2latd Clusterti 2l 0101 &Mol= members W H M Z& membert
join&l ALt leave&l= 22 2 ESLICH

Lock service= crsdJt AI&6H= lock= css2l lock servicedt HI&B&LICEH.

Node Information Services= nodell 82 E | Xl &2|dt= service LICt

O 10l = cluster configuration® 2, noded, node numbersS0l U220 nodeFItLE AHHI Al
WAIELICH
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CSSD
[Cluster Synchronization Service]

HEIAYHERZ +4
HE SEIER 8l2
EREEeZ 24E
Node Monitor
Group Manager

Oracle10g CRS Overview

CtE crs processS X & cssdT multi thread2 TIHAUALH, IH F B2 =2 U

Node monitor= nmOl2t] 22|20, Node XMt &0IJU=X HFE checkst=
0l JIs& heartbeat2 0| &5t A & LICH.

& node2l css endpoint= ocrlil IS H A0, 0l end pointZ 01 =0tCH interconnectE Sl
network heartbeat2 2 LICH. 2 & Al2FS 02, = miscountS 2 heartbeat2 X 26tH csse=
HE nodeE =2 A2z 2FELICL 0|2= E© =2 voing disk2 OH=0tCt readdt Hl & LICH
Network heartbeatO| miscountsS 2t @ X 25t 22 nodedt 2 212z HHHEH, 0 voting
diskE #0I5t0d HY node=2 clusterOil Al X216l OF dt=Xl voting2 ot Al &l=0dl 0l SH It
reconfiguration& LI Ct.

NmO| 0= nodeldt ERA =X EE6HH nm reconfigurations &t 0lZ 0, gm0l HE nodel crs,
evm, cssS 0| A3 H resource=S Ml HGHLD cluster groupUl Al At HISt= gm reconfigurationO]
ZISHEL|C.

Reconfiguration2 node joinAl0l & 224 &HLICt.
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Oracle10g CRS Overview

CH2 2 crsd0fl CHoll L Oot2 A S LI
CRSDe clusterll 0l M A& 6= resourceE monitoringdt

]
sl
u
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CRSD

HA2Z S fIst el R4
‘application resources’ & 22l
2lAAE Starts, stops, checks, failover
OCRARE s Xl&el
2F resource?| current status& OCRSA Xl

OCR caching
Root userZ J|S
Process O|&tA| TISE O 2 IS

Oracle10g CRS Overview

CRSD+= shell script?! racgwrapE callotHl & 10, 0] racgwrap2 racgmains callot E&
resourceE start/stop/check& %= USLICH.

0l resource== 2c2lot)| ®Iol HY resourcell 2 E 010k ot= 3240l 2R256t0H, 0120
ocrlLICt. CRSD= 0l OCRUISI B2 E A H read/writedtd dataE & b

Read/write Al disk ioE ZlA-3t6tJ|2I6l OCR dataE memory0il cachingst= 2
CRSDe root user2 J|S0ot1d, process fail0] 245tH ASHE2Z MI|Is L
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CRS Resources

Oracle entity )} M&& =L :

Oracle tool2 CRS resourceE At
CtE resourceslt 2|&E Z2HE JHE £

Oracle10g CRS Overview

Oracle entity= database, instance, servicell listenerS0| JUSLICH Ol2 oracle entity2l
MA 2 dbca, netca, srvctlIS 2| oracle tool= 0l 2Ioi MHTIEE QALIL, CRSDIt Al X2
OCR2 updatedtd 244 GtH & LICH

0l& crs resource=2t0l= dependencyE JH& == JUSLICH 0E =0 database instancelt
listener= vipIdh YO0 MAHE == A1, startE =

0] &< dependencylt A& € LICH
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CRS 2|&A

CRS resource® lifecycle
crs_profile : resource?| attributesE M&/+=H
crs_register : 2| AAE OCRUI S5
crs_start: elAA J|S
crs_stat: 2lAA HE X3
crs_relocate : 2IAAE 0|S
crs_stop : 2lAA EX|
crs_unregister : 2laA At

Oracle10g CRS Overview

Oracle crsJt crs resourceE 22l

ol
S
40
=t
i

I}
Jal
0
Hu
o]
E
9'_
rr

° 02
0
2
un
o
o
alo
=1}
M
0>
-
o

0l HEOU =0 Yot 92 oLl resource? lifecycledt S &LICEH
Crs_profile2 resourcell & attributeE & 2| & LICEH.
2 attribute It M2 & ™, crs_registertil 2ol resource2 M FIt& 12, ocrdl A0 XI Al & LICt.

Crs_start= resource = start2 i AFZ&E LICH Crs stat_ oS resourcell 32 E X3

ArEZELICH Crs_relocate= olE resourceE moveE Ml AFS & LICE.

ot

Crs—stop2 resource= stopold, crs_unregisters 0/ &3dt0 resources A HE &= USLICH

ResourceE Zte|stlt= A2 A2 71K HEHE Z6tH, O 702 &= resource? life cycleOl
ZLICH
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CRS application resources

Resourcel| AEH &

STATE
TARGET

Crs_stat2 Ol Al :
Crs_stat —p ora.myResourcel

Oracle10g CRS Overview

2t resourcedt startup =l X crsd= resourceOtCH otLE2! threadS MA 610 0] resources
check_interval2 FJ12 H&&S {2 E checkatH & LICH

Resourcedt HIA A S22 H (0 S =0 instance crash) resource?l statee offlineQ2 HA T 1,
restart_attempsOil W &= X2 restartE NSHZ AITSHH ELICH 0l =XE EHAA &S
Ol & restartE Al 0Kl Z&LICH

Crs resourcel &I AEH= crs_stat2 Sot0d & &= UASLICH

0l 98 Z2tg X35 = state= current&EHE EAISHLD, target2 crsIt 7 XIGHOfF St= resourcell
AEHALICEH =, targetOl HEE online2 2 S HUALE=Z crs= Y resourcell current stateE
online2Z S Xloted 10 &LICEH.
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CRS Action

1

crs_start
oracle

crsd

5. Accept. Thread

3. Start Oracle
4. Fixed port lookup

ORACLE

Oracle10g CRS Overview

CrsdJt resourceE 2t2I5tJ1<IaH nodeZt0l message

Node= 210l 12, instnace start&&0|2t2 JIE S ol

10.
. Node2= nodel1 22 action program0| =& A S 2 sockerE SolA S-LICH
12.
13.

&2
S
[
]

Nodel2| clientil M apiE Sl ‘crs_start oracle’R& 0] S HSLILCH

local CRSDE 0l RES 21, 012 Mot MZ2 threadE MAELICH REOQI
EtE &t &2 otd, 0= nodelilA 0l BE0I =CZIM0F ot=Xl HEHE
node20l A &Stz ZRE W2 SASLICH

Request=start resource=oracle £ key/valueE el 2 messagesS M &HLIC}.
Node22| crsdet S&IE &= U= portE & QIeLICH.

Node22| portJt open® 10, socketOl open& LICH. Node22| crsd= 0| RF S X2lotd| st
threadE M4 &t LICt.

B0 A MAS messageE node2& EHILICH

Node22| crsd= messageE decodedt ], Ol messagelt EtE SR (IR E &02151D| 2l
ocr2 E0IgLICH £3l, timeout value?Q! script_timeout2| gt &QI&LIC

Node2= script_timeout2| gt2 nodellll ELHA SE2 0| AlI2tS 2 JICH
Node12 timerE AI&3H0 0l script_timeoutsS2t SE0| @I JICH&E LU

Node2= resourceE startgLICt.

i

el
Ct

£5 gLICH

Node20l Al socket= close& LIC}.

Node1 0l A resourcell statusE BE& 2 M 2E &0| 2= LICH
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OCR
[Oracle Cluster Registry]

CRS$%} oracle toolE0] 0|2
Treet X
Key2t valueZ 4

Oracle10g CRS Overview

OCR2 oracle cluster registry2| C%kﬂ%! LICt. CRSUHIM AtZ23t= dataE ME D=
repositoryS &2 &tLICH Datall X = window?| registryd & tree? X2 S HUL, key—
valuel| S EiZ datadt M FE|O1°"‘LI Ct.

0l OCR data= DBCA, NetCA, SRVCTLS 2l oracle tooldt CRSIt AFS &FLICH.

SrvctlOll A resourceE M4ot= HIE 29,

srvctl create database —d mydatabase —o myOracleHome

o FEHYLICH

0l Y822 OCROl= mydatabaseaff databaseJdt ZJtELICH O U &M 2 databasedt
MAE =N 2 Ote LICH Databasell M4& 2 ‘create database’ 222 M &= o OF & LICH
DbcaE 0|25tH databaseE ANEZ MHE = OCRU SEot= FENA &LICH

OCRE shared device0ll A & 0{0F 6t04, raw devicelt cluster file system& JtsE LI CP
OCRe| ?Xl= LBt 22 /var/opt/oracle/srvConfig.loc fileOll XI& & O }HLE,
SRV_CONFIGZ XI&0| Jts&LILt.
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OCR Cache Architecture

Client= ol& nodefl local OCR cacheg& &=L,
OCR caches= cluster master cacheE & =X
Master cacheBt0| OCR disk0ll reads/writes
Operations atomic per-key value update

OCRO| writedl &M, 2= OCR cachel oY FE=
invalid & EH

Oracle10g CRS Overview

SrvctlS 2l oracle tool0l OCRAE 2 E accessdliOtel= & local nodell crsdJt &2ldt= local
ocr cacheE 2 &LICH Ocr cache= 2 node?l crstil 2o 22l X8t D= 2| & crs= cluster
master cache2 A I&tS 8HLIC.

0l master cacheBt0| OCR disk0l disk ioE ZMAII|AH & 12 readdt dataE CtE nodell ocr
cacheZ XM I}&tLICE.

Resouce start/addS OCR disk0l writedll OF &l = & & 0l = master cacheE €Y dt= crsdot
write€ ot1d, 0l AFAI 2 CHE nodell crsdl M I&LICH OCR writeJt &245+H, J1 &0
cacheZlHUHE ol & data= invalid&ElZ B AT master ocr cacheZ2 2 & CHAl 8 & BFOLOF
&LICh.

Oracle 10g RAC2| CRS Overview



OCR Record /&

2t2t9| OCR record= 3 fields& 2=Ch
key
value
permissions

Ol Hl : database instance? &S

[DATABASE DATABASES reld INSTAMCE reld1]

ORATEXT : RELDA

SECURITY : {USER_PERMISSION : PROCR_ALL_ACCESS,

GROUP_PERMISSION : PROCR_READ,

OTHER_PERMISSION : PROCR_READ, USER_MAME : craha, PRIMARY_GROUP_MNAME : other}

Oracle10g CRS Overview

2+ ocr recordE key, value, permission2 3J42| fieldE 2t&LICH
0D OOl 25, ML 22
Databases.reld.instance.reld1 & key2 LICt. 0§ J| A= database instanceE W€ = A SLICH

1 20l oratexta&t =0l LIEtLE= reld1 2 keyOll THSt value2 LICH. I A= instance™ Q! reld10l
value LI Ct.

NEHR =22 security LICH. Unix0l Al permissions 2t2ldol= &AM user, group, other
groupll Ml 2222 U 1, usernamedt primary_group_nameOil O] user2 user@dt 15 HO0|
ZAIELICH O 0l0l M= oraha user0fl other group2 & HEAIEI AKX T, LEXOI HAL20 oracle
user0ll dba groupOl EAIE LIC}.
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Voting disk

Disk heartbeat

Clusterll2 nodeS0| FI|H2Z access
ClusterLH2| NodeXEHE &0l

Eviction&H 0l Al eviction message & B HEC}
Oracle 10gR20I A multiple voting disk& XI&

Oracle10g CRS Overview

Voting disk= split brain&EH 0l M nodell &EHE THEGHD| ISt second heart beat2| FE2
SHLICH Nme Ol & EH0IA O = sub cluster nodeE evict& Xl Z&a6tJ| 2Idll voting diskE
AEEHLICH

Eviction0l Z2A %™ ol E nodel} evictionT =% eviction messageE voting disk0ll = 0 &LIC}.

Voting diske= ddZ backupsS 20} disk failureAl 21 & 2= USLILCH

10gR1 0l A= multiple voting diskE XI&3tXl 222 = os level2l mirroring J1s2 0| &350t
ot X2, 10gR20il A multiple voting diskI)lsS XI& & LICt.

Z 12 OCR backup2 $ORA_CRS_HOME/cdata/<cluster name>/ direcotrylil AiISH 22
backupOl| & LICt.

Backup2 OH 4AI2t0FCH 10H, DR 10H, OH== 10H2l 2H==2 F XIS LICH.
= UACH,

oraconfig —restore filename YE 2 Z restore® £ UASLICH RestoreAl= crsE down&E
restoredl OF & LIC}H.

XHAlet # Xt= metalink0il A note. 268937.15 = QIGHAIJIBFEFLICY.

Oraconfig —showbackup @& 2 2 It &8t backup=2 &
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Installation
$ORA_CRS_HOMEQ Install

Root.sh
Inittab<=&

h1:35:respawn:/etc/init.d/init.evmd run >/dev/null 2>&1 </dev/null
h2:35:respawn:/etc/init.d/init.cssd fatal >/dev/null 2>&1 </dev/null
h3:35:respawn:/etc/init.d/init.crsd run >/dev/null 2>&1 </dev/null

Root 28t Z CRSI|S
Oracle &892 EVMI|S
Oracle #8t9 £ CSS J| &, cssd fail Al node reboot

Oracle10g CRS Overview

CRS= $ORACLE_HOMEDN= € =2 ZZ0 $ORA_CRS_HOMEO|Ct= &8 H4+E8 843 F, 0|
directory0ll installgfLICt.

Installt & 2| OFX 2t £20] root.sh shell2 A3 GIE= messagelt LIEFELICH Ol root.she
inittab filel crs process=0l| bootingAl startup&™ =% inittab0ll 2t&d 82 E J|S&HLICH.

0l inittabsS 2™ crs= rootd &2 & evm oracle® st g IS &M, process failAl Ats22 M
JlEs&ELIC}.

Csse oracle®eto 2 JI=SZ M, fatal modeZ JIS & 22 process failAl os reboot0l ELICEH.

Oracle 10g RAC2| CRS Overview



Installation

Startup script
/etc/init.d/init.crsd
/etc/init.d/init.cssd
/etc/init.d/init.evmd

Logfiles
$ORA_CRS HOME/crs/log
$ORA_CRS_HOME/css/log
$ORA_CRS_HOME/evm/log

InstallAl 2= node0i| Al root.shJt &/

Oracle10g CRS Overview

BootingAl & 81 €= script= init.crsd, init.cssd, init.evmd Ol MIIHJF A3 &0 crsIt JISE A
g LICH

0| process=2 $ORA_CRS_HOME/<processE>/log directorydil 2t2t2| logE 22l & LICH.
M2k 2 processOl Ol &t Al SE XS Z 0] log directoryS & & oFAID| HF&LICH.

|0

E MM R ¥

fo

Fas,

InstallAl root.shIt 2= nodeOl Al A E|0{0F & LICH Ot HAA
SHELMAl Fols )| EEH LI
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Starting CRS

cssD cssD
Disk

Disk
pomng pomng
thread thread
Network Network

heartbeat heartbeat
thread thread

CRSD CRSD
OCR OCR

Cache Cache
Resource Resource

threads threads

«»

RACGIMON ‘

Voting Disk

Oracle10g CRS Overview

CRSJ} startl= HAES CHAl 8t reviewoll 2 A4S LICH
Init.crsd, init.evmd, init.cssd= init.crsOl 2lall callOl &l 0, manualdt Al start® %= UASLICH

‘Init.crs start A 0| LAMSIH, HX cssd= startolOd cluster® & 4a6HH & 12, 0|F evmOl
start& LICH DX 2 crsdot startel O crsIt 25 J|sSE LICH

Css2| = thread= voting disk polling thread2t network heartbeat thread& LI Ct. Disk polling
thread= O =0}CH voting diskE read& LICt. Heartbeat thread= S8t OH=0HCH & S &FLICH.
Css= 020 timer thread, JIEt &2l E 2|8t threadS 0l UASLILCH

Csse startupdt® A OCR1 voting diskE 24 cluster nodeS2 201 &HLICH Of SHAHI 0Ol A
OCROILt Voting diskE read& == Sl= &A&0| &/ ™ startT K| 2&HLICH 0% evmOl start& LIC}.
CRSDJt start=| ™ M OCR dataZ cachedt)| ®I31 OCR cache threadE JIS&LICtH. OCR
cache= nodeZtll master—slave ZtHE 2 &l=0l, Jt&E M N bootingE nodedt masterdt &l 11
OCR disk0fl tHst write= 0l master0Oil 2/GHM 2 O HE LICH 0l HZEE datall & ItE 0Of
master crsJt ot A & LICE.

Crsde ocr2 A 2E resource==2 W&ot ], 01S2t2| dependency® & QI8LICEH 0=
racgwrap= callott 222l resource=2 startoFLI Ct. Racgwrap2 racgmail2 callot® M
argumentZ M resource namedt startE € HESLICH 222l resource?l health checkE &tJ| < ol
O =0tCt sgall S H A E polling&LICH.

Ol =HE OIXIH & 2E crs daemons 1 nodeapps, database, instanceS 2l resourcelt
2= nodellAl JISE &EIDF ELICH
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Diagnhostics

Crsd
$ORA_CRS HOME/crs/log/<hostname>.log
Cssd
$ORA_CRS HOME/css/log
$ORA_CRS HOME/css/log/ocsns*.log
/etc/hosts
Emvd
$ORA_CRS_HOME/evm/init/<hostname>.log
Oprocd
$ORA_CRS HOME/log/oprocd*.log
Ocr
Ocr.loc
ocrdump

Oracle10g CRS Overview
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Che=2 2H =JILHUNAH 2 = U
Crs, css, evm2 Oracle10gR12| & 2
directoryOfl 511 S logJt A SLILCH

SEXHOZ 20t & log file& Ol log fileS & LICt.

Css2| &< = interconnect2| networking0| ¢ &= &2 E ‘RAQDE css2| network trace file 2!
$ORA CRS_HOME/css/log/ocsns*.log It 2 2 t. 212|112 network configurationS
42 GHI| 2ol hosts, netstatZ Ut & &H010| 2R &L IEP.

+>
[[I_>
F

EmvdQl log= 2t2t T3t Z&LICH
EVM daemon log= $ORA_CRS_HOME/evm/init/<hostname>.log
EVM event logger log= $ORA_CRS_HOME/evm/log/<hostname>_evmdaemon. log

OprocdJt A= &= $ORA_CRS_HOME/loglil oprocd log fileOl U =LILCH.

Ocr2| Ol&tAl= B M ocrel ?IXIE XIEGHLUE ocr.locfileS &2IGHM K. Ol file2 linux8 R =
letc/oracle, J| Et unixe /var/opt/oracle 01| 2| XI&LICH OcrlH 22| datas &HeIot)| 2l o
ocrdump 2E S AEE = ASUILL BE2 0|52 =X £ 2 Z< OCRDUMPEL= fileZE 22
M ELICH

SEM O Z OS system logE &H015104, network errorLt io error, 2 CI2 messagelt A =X
Bo10| 2 EHLIC

CRSS Z2% 0 SHEHS 2HII 2HE = A 20 2HFHEZ traceE LHAIH =
USLICH Ol IS0 THol M= iSeminar0l A A S8tAl= LS LICH f12 J12F 2l Iog flIeE nis
Oracle Suppport Engineer2t & JH &I & GtAID| BHELICE

In
uox

M
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Note. 272332.1

CRS 10g Diagnostic Collection Guide
Note. 259301.1

CRS and 10g Real Application Clusters

Note. 279793.1
How to Restore a Lost Voting Disk in 10g
Note. 268937.1
Repairing or Restoring an Inconsistent OCR in
RAC

ORACLE
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