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pre-req {EEMN CE B4 % requires,

(=Sl

P AR SRR AU A IR . SR Bl (R BIE, AR RIRRROE 2 0
)

EIE

B4R
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NG AT FIE 7 FIR a1 A JB
B TIHFER R, FHaAS T A7 FINE ) B il 0 v o

A% A T T T A ) SR IH
resource—-failure-stickiness #BERIEC H migration-threshold
HAERTERUC, 10552 B RS ERR i (i B st Iy [14 5 o
AT L H5 8
G T EM) 5| BE 450 —E L B R, N5 2 B B R RN 5 B2 3R TE ) iy 24 18 491
[15H],

BB R XML
SEARAIEL, XML 208055 BUAECL 0TI AE T 453 K1) RELAX NG 4%
R T [ SO | (DTD), FIACE A HEMINATOEER . 1ibxml2
PR BT .

id A
id M HRAEZ XML ID, EAMA LA T B .

- ID NREEHE %
- ID NREVABICF A,
« ID ALZHIR A IME— 1) (A AR B R AR ME—).
S22 HAu
ALERRAL (5170 2275 5 Z PR AR LEAiIz) & IDREF,, 182 EAM A2

SEBT RIS A TR NI, BERTEHAbT 275 Z WY
B o

1.5.3 EBRAISFHEETIEE

AXE R P A5 TH
IR MR TR A P RE SRS 2 THE L S A rh AR I

RRE A PR
B S TFERAELEA T crm_config fEEL,
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PR {E H

TER 3, BRI R R B R BUESR & SR S AE % 4% High Availability Extension
Z T BT R YEME AR, WAL RN ROE 8 SR B AL BRI i AR B

2.1 THEEK

VAR i B8 %2 L) SUSE® Linux Enterprise High Availability Extension 23t 2> 3
EMREREER . 18 L ZORICR RN RE ARG IR TR A s e, &8
Al IR 75 2 A A Y

« 1% 16 # 4 THG 2.2 i [ HESTOR | (18] W e E Z ik ## A Linux fd]
Mo ARl A AT RN A od s —BRAVAERS OISR . WARR2S H155).

o Z/DWIA TCP/IP MEREERE . 4 BB ] 22 i i A sl DR, A
A 2SR 2 B A o E R I SCHR 100 Mibit/s B 9 RERHER . it
UFAS CORAR i IE o

o OREEME R (TR ST LR T AR AT) N ITA ] i i 2t
(AL SR

« STONITH #ifl, STONITH 4& | Shoot the other node in the head | 4RI,
STONITH &% ffije— M FE IR sc#ise , S8 il (il F & E s ol 4 A5 L B Bk
TT RS SEER I FT R . Bk TS BUENGE Y T Bl RO B B el FUE R A O
1BV BT BN S iR SR R ME— TSR Tk

e B2, GES 0 o 8 T [ 4k K5 STONITH | [T5H].

B AR 1
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2.2 EEEEX

FERE 3R T R AR AT 5

o TEASE BN FEEN A ETES 44T SUSE® Linux Enterprise Server 11 S fif
A 0] FHAR FHHT

o TEAFELR R s SR W T AT B 124 4¢ T SUSE Linux Enterprise High Availability
Extension 11, 45 HrA n] HIAY&E BT,

2.3 HEHRARTEK

USRI R AT v B P, R L S AR AR 5 (A R s, D
SAN). UWURMHILERR T R4, TR MYIFHIH.

- EHRIRRGE R IR R IETESCE S HRARR R BT, 1 HL AT DUE R A

o ICEREBRAR G P S I REIRIESOE A (SRR AR RAID, DAL il
BERGIASBERE ST o BEakf FHAE RS AL RAID, RATIA BT A 4HREHS S

F AR RAID,
o NSRAd ] iSCSI A BUL G R 48, W ZEfEE O IEFESE iSCSI B Al
HAZ,

« E ] DRBD AR EPVELE b e 2 T Ok ORI 812 4 4 RATD R &I,
A ERE AT O L il o S B SR YL AR A FANIR] (B 4%) 19 NIC,
AR e i o B A P iz

2.4 %
TEZACZ T, SHAT T AR B

© BETEERE PR IRAS EARIHR /etc/hosts BERR, BUE R RERAT

AGAH FHERAE AR AN, NTEFEANEEN, 5528 (SUSE Linux Enterprise Server

EHIER ) Z [ BAAER | —Frhny [ 30E F#4 HiAI DNS | —i, 3%
I nttp: //www.novell.com/documentation Hf5,
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http://www.novell.com/documentation

AR BAZHREHRE th A4 REAH AR BTy, 182 —THAEAEOR . An2R44 1
ANATHT, P i B At e e

. J&Lﬂ#%ﬁ 185 BB R VMR R R AR R 2, SOE R A2 . INTERFANE
i, #5200 (SUSE Linux Enterprise Server & PE{ERT) W) [ HL NTP [a]E I
[ | —3, ST nttp: //www.novell.com/documentation X
1‘:‘Fo

e G T 1 e TR ] il 2y IR ] [ 205 A

25 B TENRE=EE

SERCEM AR, T T PO ERAR L 461 350 i SUSE® Linux Enterprise
High Availability Extension f%#5 % :

1. £ SUSE Linux Enterprise Server )36 I # SUSE® Linux Enterprise Server
11 } SUSE® Linux Enterprise ngh Availability Extension 11 f§(2 [z & 1
fraesst, Fsranasn, 520045 3.1 8 [ ¢4 High Availability Extension |
[21H].

2. € OpenAlS, UNFatAeEal, Af2B5 3.2 81 [ Mthae e | [22H].

3. BUE) OpenAlS W EifE 545 IRRE . INTTREANE AN, 52 H% 3.3 67 [ HA#
£ ] [24H],

4. w_lﬁ/ﬁm% 1 (GUI) 848 1T 0 5 e AR . INFeEAn&an,
mS M 4 M@%’GU[& TEAHEERIR ] [298] 85 5 3= [ #IFMT73RE
%ﬁ%éﬁj [55E .

EE@L@%&EW*H STONITH {RFEERE, DIkl GERIIREL, SHIEREAT
STONITH #& ik A&, NFFFAEEN, S50 8 & [ #4157
STONITH ] [75H].

LB SRR AT S (ﬁﬁ‘f@iﬂléﬁ% B SAN) b AFTERESE R %L, nI e
FHEH PSR R RS, WA EAG IS LR R RSO R R T IR

it AR IR 28 R 47 (OCFS 2) Bl R a2 AR IR 28 R 401 1] %5184 High Availability

Extension 2Ri%E . ERE, At n] DI DRBD f# &G RHE R, INTE=R40
EE, FES RN 1) r%ﬁ,\%ﬁﬂ@ﬁ%J [99E].

B AR 1
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£/ YaST EITRENERHRTE

%4 High Availability s 5 i KBS 75 A 20 : (] zypper 8 S THEAT
G, wUE AR B B A I YaST iEAT224E . 75T Ay i R ALK

HROT IR R, N PR B AR T e, SRR
AR ELE A AT L i A i A R SR AR T 58 2R A, BT YaST i

SRR A S AR AR o

i RERBEH

High Availability 4 s A IRASE A & B B RBEAE TR TEPrA R AL
By SEABIR A3 (A T B 222 SUSE® Linux Enterprise Server 11 B SUSE®
Linux Enterprise High Availability Extension 11,

3.1 ZZ& High Availability Extension

High Availability 4 i 1 ] High Availability Extension 3%
B FEE TR EM:, %% SUSE® Linux Enterprise High Availability Extension
AR BRI 3 it 22 SR A A RE A MBS, . G A B e =2 2R B 28 i AN, 5

2:(SUSE Linux Enterprise 11 #5Z#5p i [ 2 4&MmzEdn | —&.

1 E@éJJYaST, SRUSEI [ e | > T AR s 2 |, BV BIRL YaST &4
IE/\O

2 fE [ pEas | R [ ARG, SRR BURESE B [ High
Availability | =,

i YaST A 748 48 M FEA TR E

3

21
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3 #%— 1 [ #&%2] PR mElt,

3.2 YIREmERTE

LHHA BN, BT U] YaST BUE IR A0 o Ut G4 G il ) i
STGHIE , DA PN @ sHRIHS OpenALS ‘& (U 55 BBl 5 42 42 7 THI (1 B o

EHAEEGEE, TR B S AL (bindnetaddr), 2B HE
(mcastaddr) DA N Z R (ncastport), bindnetaddr A 45E 24
AL A7 e AL AL RBREZE, OpenALS i FF AR 4% A T 4 1538 #5 2
A B8 T A B A B I M MR JC . mcastaddr A LI IPv4 8] IPv6 Z20% &
lik, mcastport J&4 mcastaddr 8 &R UDP #,

e 5 TP A TR 0 7 30 8 AR ) P9 22 B i b S ) A 188 55 AR ARG o 8P A
RS, SHEHIAN R A 2 B R Ok o

BF2 3.1 REEE

1 #) YaST, RMREH [ HAh | > [ #4E | Sifefs 217 L#dT yast2
cluster, DABE) [ Wilhasdeake | BE5 7.

2 T | AR | B, o R TE S5 A BB s AN i IE . &S
AF| /etc/ais/openais.conf AHEEREREH,

@, Cluster - Communication Channels

Channel

Bind Network Address,
[10.10.1000 v

MulticastAddress Multicast Port
226.941.1 5405

Redundant Channel
Bind Network Addre

MulticastAddress Multicast Port:

Node ID
| Auto Generate Node ID
Mode ID!

[none 2
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SER [ AFGAIOAE ] | ZEERE L | KT Za A LR
s R R

3 R AREIRE R [ ATAGID | o HRREE 1 PIIRTEE o

4 175 [ et | Bhd, @ BEENBEDOE. WRBHT [ BUHZ 2R
7% |, N HMAC/SHAT BRs#s FH i 25 45 i 25 ] At EH

BUBREE A SR, IR RSB RE IR o B8 2 I BaRE 408 (%
i) BN I A FI RS BTN L, BB T [ B
shatEsE |, HEKEAF] Jetc/ais/authkey BIBIRES

Communication Channels “L Cluster - Security
.. Securily —

Senice
v Enable SecurityAuth
Threads

2

For newly created cluster, push the button below o generate /etc/ais/authiey.

Tojoin an existing cluster, please copy fetc/aisiauthkey from other nodes manually.

Generate Auth Key File

5 1 [ Ak# ] Blrb, SRR MG G SR ARG R, 2RI B
OpenAlS,

i F YaST EAT2 5 KA

&
it

23
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Communica tion Channels YL Cluster - Service

Booting
@ On-- Start openais at booting
v Start mgmtd as well. The GUI client requires this
Off - Start apenais manually only

Switch On and Off
Current Status: - Runnin; a

Start openais Now | [ Stop openais Now

WAREEE [ R, RIRRR BAMGE & s el IRas Ry, W20 T ahReE)
OpenAlS, #ZEFHHE) OpenAlS, &5 rcopenais start f§4.

AT BB OpenAlS, 5&#8— T [ w2 BIB(E) OpenAlS |

6 M BmUETAIRIAZ A%, #— 1 [ 25 | o YaST FEfRiE s H BhHEER);
KA , AR BUTR 22 3% Bk i) UDP 3.

7 TR AR ETR , T B A B s ) S A i A BTG . A
B 72 S /etc/als/openals . conf FE 213 B B 5 4R T g LA B G
Ehﬁﬁi;{@ﬁﬁ%ﬁéﬁ%%*@“ﬁ*%ﬁﬁ%ﬁ ID, [HULEBREIR e R 248 A0 R
RS ID,

8 A ma N, FEFE /etc/als/authkey #6543 35 4 vy Fofih
FiiTE

3.3 BEAEE

TEMIEAR M REEAR, 0T LIS o B A 10 A 25 HOtR 8
1 AR EEE EBHITLAT 484, LABUE) OpenAlS :

rcopenais start

2 (e —RETES L, fHILL T R ot s R IR TE
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crm_mon

USRI EEARE AR, R R PR

Last updated: Thu Feb 5 18:30:33 2009

Current DC: d42 (d42)

Version: 1.0.1-node: b7ffe2729e3003ac8ff740bebc003cf237dfa854
3 Nodes configured.

0 Resources configured.

Node: d230 (d230): online
Node: d42 (d42): online
Node: e246 (e246): online

S8 IAEAS AR EOE M H B AR 2 A%, AT SERIBA IR H] crm 4847 TR B
W JE A FH A i e SRR . WA B2, SE2 B 4 % [ A GUI e
HERW ] [29H] 85 5 & [ {15l @ d L7 | [55H].

r

]

i YaST A 748 48 M FEA TR E 25

a!






i

my/
ug
994
Nl

~






M GUI REEEEIR

HA #5410 2 H 2 S 3 IRoss o 07 FH 8 Rgs ey S 280 3 461 558 2 Apache Web
Rk s SRR, IR B RE , Ar R igse IR IR s e, ©M
EHRESR T, A, BPAEEM S, M S T LB 1k & IR — Ik
5 PR T B A A o

MAHELEEHE, EHEAEEE TR 5T A Gl R =
SR, ARSI . BRI, ERERS. E
BEREAS , DA 1A B P 2 BB IR 1S T LAAE ) £) A 25 25 P A ol IR %S
FrE N AR, S0 R 8 & A T (Linux HA Management Client) 5§,
crm E T A HFER . AR TER T, SSM% 5 & [ 5517 E#
SEFIT | [55H].

A 754} Linux HA Management Client f5 1444, W7 HIAE 1 30 25 52 R T a5 IS
PR R B R . SOERRM . 5 A SR R T B B AR AR HI RS L B
EIR . RESERRENE . S B A SR B, LTI EEIRE

pacemaker-pygui B HEL A BEE 5 5 IR A0 DR A8 F & 1

4.1 Linux HA Management Client

& 8RS Linux HA Management Client 5, 5 2% £ —fH#4E

i GUI i E L &R
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i¥: hacluster {EFHENZE

LHEEHN A4 B hacluster WY Linux (& . 764 A Linux HA Management
Client Z i, WEBRE hacluster HHAEREN, HEHITIHEAE, 5L
root WBMTEFESITH A passwd hacluster, WPHfiA hacluster f#
A 8

TEFF I Linux HA Management Client #3221 e B85 A7 IR

AL CE) Linux HA Management Client, aifEF821THEIA crm_gui, £ 2
EEEAE, I [ AR | > [ BA | IKTERR, | faliRAS | R & BE7 localhost
RITP kb, DASA A [ EHHE SR | W hacluster, A &S5,

B 4.1 HfrEEELE

Server.Pory. | [EEAIN v
User Name: Ihacluster v
Password: [uu.uu ]

EHAE AT Linux HA Management Client, S5l A2 [ /R4S | Z 4
BRIPAihk . ¥R [ AL, BT LM B R haclient FEAAIITAT
oAy feff P A A A

HEEZ AR, AL R B R
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[E# 4.2 Linux HA Management Client - 3= ¥t

Connection View Tools

< % & H
= [} Configuration € 2 & % S
CRM Coni -
9 Name Status Details
Resource Defaults -
- [ Cluster [94 have quorum Openais & Pacemaker
Operation Defaults o g5 @ oniinecao)
= -
ws Nodes = g4z () online
{5 Resources 5 eodp @ online
:ﬂ Management
| oe—r—

Connected to 127.0.0.1 (Simple mode)

Linux HA Management Client 7] B8 MAB &R . PR . 4HABSE . TRt
TEMEEITTIRIIGE, RCED . (I EER IR | R IR B0 ET R ROE A
R, WAh, BRTERUER [ 4128 | FIHEGERE | 80r | > [ XML 5
2|, BPRTHSERAGAL . i, S AT CIB i XML 451

TR T — 2840l A Linux HA Management Client £E 37 F145 Bl #5 42 & IR A0
Ha .

4.2 BiIE=EELIR

TA] AR, DL REA R T

J5ids
JRIRRER, REEA R IR
sl

AT — IR, EMTRCEAE R, RIEP R AR L 5
i 2N, 20 20 4.10 @ [ SoE ERE WA | [46H].

i ] GUI 5% LR

31



L
B R AT TR S A R F IR BB R &R . AT TR AT A,
AHERE IR IR T IRE . ARG, B2 56 411 1 [ el
BEM ] [B1H].
Fo A RUA A R IR — R R EAR el LI 2R, A RA R
e A0 S — A Al — 1 — B A

1BFE 4.1 RGN

1 M) Linux HA Management Client, I04K55 4.1 fiif [ Linux HA Management
Client | [29H] H Tl B A#4E

2 fefcfligasseh, ST &R ) Wk —F [ | > [ s .

3 16 PSRRI, SUEEERY LT 240

3a A ZIFMME— 1D,

3b 1 [ 7| iHH

o, IR B R A VR AR R )
[ heartbeat] . |Isb] .

[ocf | & [ stonith | . WFGFFANEGR, 52
B2 17.1 6 [ 32 SRS | [183H].
3¢ HEWCT [ocf | JR, wE55MEE OCF &I [ #2047 | o OCF
HUMS T8 28 Rt e 4R (R AR ) P R A e

3d 7€ [ 420 | 3G FLh, SEECEL A IRACHE (91N [ IPaddr | 5%,
[ Filesystem | ) DGR (2l & BURTAE F 7 o

[ A7 | 3 B B S THIGI R ST 8e Ry [ 007 | (EHit OCF IR,
BRI [0 ).

3e fE [ #IH ]| TJ7, BUE [ GIREGOIIAIRE |

3f FEGEEARR W TIER, SN [ P B .
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Add Primitive - Basic Settings

Required
D: [my_primitive
Class: ocf °
Provider: |hear‘tbeat o
Type: |IPaddr ‘ ™ ]
Description B
Manages virtual IPv4 addresses.
This script manages IP alias IP addresses
It can add an IP alias, or remove one
&
Options
Initial state of resource: | Stopped <

Add monitor operation

| @gancel || B Eorward

4 1 [ T4 . TEEgEREC A G IUE BN SR, Hhe
SIEZERITA A [ PR | o S S e ME T4eE, LURHE
E R B E I EL ARIEAYARE BBUE e, R] REIE T ZORT I AL B e .
%gﬁ%ﬁ%ﬁﬁﬁﬁmgﬂ,%%%%ﬁﬁ@&*%%ﬁﬁ%ﬁ%@
[34H].

5 T EnUE 1A 280Uk, te—1 [ 21 DOz B IR AHREROE o
AHRBBSER T W B PA ,  [R) Ry AR S B A A

AT LA BB B 4 B U R IR A LA T 28

g 1k
HA R R R ] R AU OISR IR, AP F CRM A g P E R
%ﬂ%*%@ﬁ\*%@ﬁﬁ&ﬁ%ﬁ%%ﬁ,%&%%wjﬁFgﬁﬁ
T8 | [186H],

e

WITEE MR E BTN 28, AT PoE BRI T 2 05 XL SO I i Y
MBS BIIE, s RN, w520 55 17.5 i [ GIAEE | [188H].

i GUI i E L &R
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(=3
RGP B VRS . B ER /R i S AR B A A TE IR RE
Rl R AR A IR T I B R S . BB T LIRBUE RE 20, 11Nz
start B{ stop fE¥ERRAE Timeout, #rng B &M, w2 &4 4.7 1 [ 7%
ERRES | [43H],

IBFE 4.2 B P AR PR IR R

1 7F Linux HA Management Client =435 1, #&— NAMBEREH [ &K,
DI 2 Ry 2 aoE i &

2 e g, RBGHEMI R, KRR —T [ 4l | (Seza il L
TN ) o NS SRR AR RS, DL C R E e #
AR T PR BT R .

Show: | List Mode <

Required

D my_ipaddress

Class ocf

Provider. ‘heartbeal ~
Type. ‘IPaddr v
P optional
Description

Manages virtual IPvd addresses.

This script manages IP alias IP addresses
It can add an IP alias, or remove one.

@ B

Meta Aftributes | Instance Attributes | operations

Name Value

ip 192.168.1.1

D nvpair-4424c744-a48b-4af3-8623-101b589268936
Name: ip
Value:  192.188.1.1

4F Add |Z#Edt || = Remove

@cancel ok |

3 AESHUEET R P AR MR IR, SRS IR RS BRI — T [ 3r
.
4 BCEOHIN BR[| S8 ] o — R [ i | AEios.

5 Wi sHRE Y [ | o AT, REUKIHIRZE YR TABE .
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6 EE%T [ | DARERR IS A2 B, 285 AR AR s B 8 B 8 iy i A 4
O o

7 HEEBUE TR 280k, St | #EE ) DSz B IR A REROE o
ARBEIRE T I e PA , [l AL SRR B U IR

RR: XML RIEHE

Linux HA Management Client AJ G &g Bl 18 78 2 i B IR ST A & e 7810
SYEER) XML, 7EEIRARBEEG A Ak SRS [ & el
o, BT BT | > TXML B

B/ XML AR CHS A A e nT e [ A | o [ it | XMLOGE, s B4 e
XML P .

4.3 3 STONITH &R
EESCE SRR, BT ESE — B2 H STONITH &k,
1BFE 4.3 #t% STONITH &)

1 Mt Linux HA Management Client, I04K55 4.1 fiif [ Linux HA Management
Client | [29H] TR E A5

2 fefcfligassep, BT &R ) Wak—F [ s | > [ s .
3 1E PR, SUE AR LT 240

3a A KIRAIME— 1D,

3b 7E [ H5 ] W, SIBCE IR [ stonith | .

3c fit [ A2 | i Ed, EEUHR RS STONITH 3%k 1) STONITH #ht
. BAMARE R T E R S BURTE T .

3d 1 [ 2] T, &E [ BBRAIPIIGIRE ]
3e v ERlE A BT R AT PR A, SERUN [ B ] o RS
A, A2 A 8.4 i [ BTl ARl bRy | [82H].

i GUI i E L &R 35
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4 ¥t [ P4 o T—EREEEREC A S IE B SR, Hher
5] i U788 STONITH SM#ETR LT A [ #IEE1E ] o et
Frgmm, DOREHESOE 20l 5 pOE. RERTEEBRrEmE, Al aiEe e
BB HA PR . T AT A T ARV E AR DR, S 2 BBy
sl AR SR IR (34 1] BAR 4.7 B [ U B IR B | [43H].

5 W ESOE T TASHIR, St— T [ 247 Gz R IR AHBRUE .
ARBBEE T BB, () IRy A B S U B A DAL

A B OE R B I PR ARG, T B sl AR R A, Rt IS AR 5 5
Tt ANEER, FE2 05 8 & [ 45 7 42 STONITH | [75H],

4.4 REEZIERG

WE BT R e TARRY—R oy o RIS AERRAR P A il O ETR, AT REDAR
T IEREM S HAE T S, SRR IR A ] SR A0S0 R TR AR MRSt S AR BTG AT,
AU NET LA I OB ) LA

FRAEHR I PR 0 2 = AT

[ EIE
RUE R, EREWAITE . AT G TERSE E RS AT

[ B Ar
NEAFRRM, ARt SR EE R P n] LASAS AT DA W) R 7E BT BG 8AT o

[ B IRE)Y |
AP R, 2 BB THINERE o

TEZEPRNINE, BT BRI BT R A A B A 0 T A 20 5 AR
ANAT BB, FERR L, DR M Y 2 R T AR A 8 A P AR AT R4 L B i A
VEZE, #OEBmA ARy O B TR E AR BT B . R0 o MR U AT 5 1550
B, SRR SR B BB T BB ERASRE I TRZ AR . BHE e ST EHE TR
B 1%, SE RS TE . INFINTITY HRAESA 1, 000, 000,
SRCHRA B 40 2 B 5 G DL T 3 TESEAS B .

* {Ef7{H + INFINITY = INFINITY

« {E{A{H - INFINITY = -INFINITY
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« INFINITY - INFINITY = -INFINITY
E IR IR, BB MR A9 08 RN B E I B IR IR
M. RGBT RO AR, SRR R ORI R . i 2y
T8 RIS AN R 7 Wt A o B R, BV AT RO A B R i 2 2 LA
BEIINET .
IBFE 4.4 B EE (7 E R E

1 Ht#) Linux HA Management Client, /K% 4.1 fiif [ Linux HA Management
Client ] [20H] TR B A#ELE

2 7£ Linux HA Management Client 7%, #&— N A EEH [ R
], e 2y A SOE R

3 fefEMivans et BECT R, SRSk — & [ ] .
4 BT EIE |, SRR T IEE ] .

5 EARRGIRME— [ID | o ERMBEUEA RGN, L ID B8, &
HURTEARBBE T

6 EIEHHUE FIREI [ Bl | o IWHESERC ABEREZ TG
fID,

7 RIRWIBCE [ ] o EEFOREEA] LRI T oriseEny [ #| b
AT, BIEFONEBEARAEM AT EAT, +/- INFINTTY [HRIFOR
H [ ATLL | BERE Ry [ 3628 ] o

8 AyMRA1EN [ Arfr | .

i GUI i E L &R
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Show: | List Mode 2

Required

ID: |:my_locati0n_c0nstraint

Resource: | my_stonith Bt

Score[INFINITY ~

Node: |42 [v]
4 Add

@ cancel Reset Jok

9 it [ ATEE ) BT M| WO Ry, T DL — T [ B
> [ MR | AR, B e A, RAfk— [ | >
[ A |

10 LW ES0E TR 280, aitl—© [ e | DLSS e PR 1 4B
TE o AREBE T IRE B P, [R) IRy SRR B AR (Y s A BR

B2 4.5 B e R

1 H(#) Linux HA Management Client, /K55 4.1 1 [ Linux HA Management
Client | [29H] & A#ELE

2 7E Linux HA Management Client EA3 % 4, $#&— A MIEHH [ R
il ], AT Ay AR aE R

3 fefEMigts b, EECT BRE ], Rgsk—F [ ] .
4 B[ FAr |, KRR T IEE ] .

5 T ARGIME— [ID | o 7ERMEUCHA RGN, H D BEsely, &
HURTEA REEETT 8

6 SEHUMA AT AR [ &I . BN C Ay SR RSOE Z P IR Y
D,

A BERAT A IRBIAEOR, S TREE e A AU TR R
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7 R AR R [ AR | LR 2, el DLE i — N [ ar
B> | FIRE | AP RIS RO A ar iR, Rk — 1 [ 3
B> T A o

8 7t [ HZN] W, wRIATHER., L@ eE B EIHI R, &
TRVGENCE [ &R | AL Z BRI ALE

9 EFR [ 78] VIPUE MR I E RIR . BN BRI A R —
MRAETES LT, SEFRONE R AR — R T +/-
INFINTTY IR [ ez | R [ A | o Wi a Hibe
AR T F SR

10 AR, sEffE M2, Bl [ &hmpE ) .

MR SUELRIE, KRR IR [ |, SES0EZ
AR A IR .

M ERESGE TR 2H0R, St— 1 [ i | DLSSGZ RS ro 4B
o HREBEEIT e BB, [RIRE SR e BB A sl A A PR

1B 4.6 HIEEEE PR

1 H(#) Linux HA Management Client, AG4K%5 4.1 §iif [ Linux HA Management
Client | [29E] iR A#ESE.

2 7£ Linux HA Management Client =%, #&— T MBS R [ R# |,
Tt 2% s AR IR -

3 gk, BRECT MR ), SRRdE— T [ .
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ANEH RSB TTIF

6 i [ A/C ), s [ £ | WIS Z /s e BB it B
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8 Wil B s AU, BN [ 704 ) G, FUIPR] Ryl ; 75 R
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WIBFTER) S WELEIE, RGTEHUR IR [ i |, SREREZIE
Jy BRAATRHOCR -

9 HHEBGE T A 2Bk, sitl— T [ #EE ] DISEMEZER I A RERUE
ARBSFRE T BT PR, []IRG H0 A B A s ey Bl

f&AT7E Linux HA Management Client ) [ SR | Al i HoAe ORI 2L 2 5o i T
AR

[E# 4.3 Linux HA Management Client - [

Connection View Tools
= g A

~ [ Configuration Show: | L\slMude 2

[22] CRM Config

|2 Resource Defaults

Resource Location | Resource Colocation Resource Order

| Operation Defaults D Resource Score  Node

—. Nodes B abcd primitive  INFINITY g85
E Resources EI my_location_constraint my_stonith INFINITY d42
E:}/ Management
‘ W Down ‘
D apcd
Resource; primitive
Score: INFINITY
Node: 85
| #aw || Bredt || = Remow
a 1 = |

Connected to 127.0.0.1 (Simple mode)

NS S PR FEANE RN, DAL B E 7 B A7 A S S AN se e, o
2 Rhttp://clusterlabs.org/wiki/Documentation HFHEALATLLT XC

-

«  ( Configuration 1.0 Explained) (Configuration 1.0 5%#]) Hi1Y [ Resource
Constraints | (&IFRIRH]) —3

« Collocation Explained (A7)

* Ordering Explained (5 BH)
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4.5 FEEB R BB ETR

LR, RETE A B E TR %f E HI7 6 G AR L EOR )

s CEIRCTE HATETES FRHN U, RPE IR e B el A s R i 2 H RS . T LA
EHBUE, GRS BEZR (migrat ion-threshold) ZR B2
AR e P A IR DL LA RS, RRRE S IRA SRS T = A9 BTG High
Availability 82245

IR BN IR A SE AP R BTG, R BT LU R B
1 HCHE sl BT B PR [37 5] Hh Ik A BT e o B PR o

2 BT R G Pl 46 B 1 B TE B 1 [34 ] T IR
migration-threshold &G IEHIE 252 &, IF 47% migration-
threshold #i A [ 18 | o F%{ELIER% A5/INid INFINITY AYIESL,

3 AEREETRN failcount H BB, SEMCHTIE SO0& oo - 4 B 1 B g5 T RS
[34E ] FTiR# failure-timeout PPN EZER, WA
failure-timeout #W A [ 16 |

4 AR BA WU STEOE AL A SRS I ERG , SE s A AL B R

WA, (BRUEE A YER £ 1 ROERIEI, MU nodel F(F. ¥
TERAERZET RS PR, RHAEMA migration-threshold, ¥ HEE failcount
1T H#R . #7 failcount >= migration-threshold, I & IR RS i 2 {8 Sl 35t i A )
HiTEG

WKTERE, —HIZEFIRE(E, RIAT Rz B TR E IR, RIS AT
EUEE %ﬂ? i) failcount (FEEAE R R IR Z12)

ANy, BREE BRI failure-timeout 1R IE AT DI g BT BB . Kk, 5%E
migration-threshold=2 } failure-timeout=60s & &K EIFLEM KR
AR AL AR HT B, N0 Ho ] B8 Fo R HAE — 0 SR B 1] S B B (RS IR 14 B
Bl 53 B )

FOTRRE (EE A R B ME L, SR A 7 WS U R 05 Al A A5 1L I RACB2R

HiCH failcount 58 4 INFINITY ,  [R AR 4L E0& IR S B RS i, 452 11 2 Bic g sk
FEEIR PR (B stonith-enabled %E ATERXAE true W), #7AE FHATA]
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STONITH & i (/¥ stonith-enabled iXE 4 false), HIEHE—FEAETHE
[

#rZd ] Linux HA Management Client 15 FR & 5 ) failcount, =575 A 0% 4% Hpis
B [ &2 ], Sere A s s B IBO R G R, SR — F THESIRR [ 758
B | o WL ErAESs  f B LS E BRI TR S crm_resource -C i
crm_failcount -D, UNTFaf4ANEaEN, HaE2Bcrm resource(8) [157 H | Fl
crm_failcount(8) [148 H ],

4.6 fEEZB R OER R (FREH
1)

A ET RS KA AR ELAE Y s S b ke, ] LASE SR [ R i TG . 7 AR
PEURERRR IR B IR A SR R AP R B RG , BB IR S ) — (A B
AR A ETR,, B AR SR IR PR (EL. faen] AR S YR et s
ZARAR R B IR o

T8GR TEROEIR:, 555 LT HIH:

5% 0:
M ATHRRE . EIEN RGP RN E . BFRRNEAR [ B e ARE
fRAEREE AT IR, RUBBEE IR . HOBIHAP-LE M)A B @SR 01, bR &I
FIREE % 2 R GRS (AR Z R FL i FH IR R8) 2 A i B Al
?RO

{HRHR 0:
R ) P PR B A H AT OE B, (HEA Sl ETREIRE, R T RE @A B,
LR 2 7 A [ 515 S DR B A AT AR) (67 8

{E/NR 0
RIS 1) A H AT A B o 48 3B o s i i R RS B U

{4 INFINITY:
BRI A HATIOLE , BRAE IR M BT B ASTIAT A 9 TaZ B IR ISR
(FTEG R . BTELTFME | 3#£% migration-threshold, ENAHREAEH) MjoH
il B PR TH U TE R T- S5 [RS8 245 F B B SRR R4 .
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{7 —INFINITY:
BRI H AT BB .

B 4.7 HEEMEE

1 HCHTHG B8 i A4 B M BB TR RS 1 [34 8] Pk
resource-stickiness B M HIN R &R,

Required

Name: resource—stickiness b

~ Optional

Value: 20000

Description

How much does the resource prefer to stay where it
is? Defaults to the value of "default-resource-
stickiness"

@cancel Sok

2 A resource-stickiness [ | 1H | , Bf8E
Z [HIR91E

4.7 EEZIEE =

High Availability Extension AN AT DA 67 55 JC B, 1 B2 AT DAGRI 25 E AR
EIRR R, A B B RS IEES T, B HE & I o B
o IR B A A4 10 IRy B SO S SR D B T B o A B 4T CRM JE
T B ER R HRA

A —INFINITY B INFINITY

B 4.8 FIEEE SR

1 H(#) Linux HA Management Client, /4K 4.1 f7 [ Linux HA Management
Client | [29E] H iR A#ESE.

2 7£ Linux HA Management Client 1%, #&— NAMEE TR [ &
W, Dale R SEaoE & .

i GUI i E L &R
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3 Mg, RIS EIR, RRIE—T [ | o T —AseE
fi‘iﬁ%ﬂﬂ%%%%ﬁﬁ, DA C 2z e B PR . IR X
1 e o

4 FESHHTH BRI ESE, SEEBUIER R T IR, R —T [ .
AU TES, SREPIEIAE , SRR T [ 4l | .

5 f ABEIESERIME— [ID | o 7ERMEUCHA SRRy, HID B2
B, GREURTEHBHE .

6 FE [ A/, BIEEHATIEME, Bl [ 8 | [BE |, 8007
l[:J o

7 15 [ kg | MO AE (AP .

8 TE [ ahs | MO F i AL (ARDED) . VESEMEACIBTS RE M e ] ] 2 1% &
P2y failed, PEFEIRERTEIRPARG, sdT e Rifarfsé
(1 [ KRB ) RO E BT .

9 MITTERUERIRIES WL, Hln [ LR | (G SeEh AR iRy BRI 5
JE7 ) B [ 2 | (BATIEIE Z BTH 24T SRR ).

ID: primiti p-monitor-15
Name: ‘.momlor o
Interval [ ~
Timeout 15 ~
< Optional
Description [ ~
Start Delay, |15 ~
Enabled:
Record Pending:
Role
Requires.
On Fail

< Add

@ cancel Jok

10 A ER0E VI 2R, ate— T [ iEE | ISEGZE IR AR
o AREEEETIRE B, RN B RS B E
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A ANECE EIREEE,  FIAS & G RS R BB 2 A ik B, b HESE e
U A B IS R BRI IE HOIRTE

A EIRE A PIR N, RGO TR M.

* MPE /etc/ais/openais.conf W) logging [W B HFE & 1 4H FE & A 5l %
FEZANE (TR & 5 A syslog, ¥ 4y /var/log/messages)s,

* 7£ Linux HA Management Client, crm_mon .= & CIB R &[5 Bt & f g H
JeH . #FZAE Linux HA Management Client "R Hit, S0 22 % 4 e
— & [ &R |, SRRAEAT A% B CEAG L AN R IR

o ST RENE R ARIFENE, b RRa R L W IHDMERRROIRER, DI
TEA A E A F B EHH BN &I . W rTREMRASA R & IR, AASHR
ARG M s R TR AE

4.8 HBNFHIEREEEIR

E: MEIEIR

i High Availability Extension &% & IRe, A& B pBh s s (AR R A%
T5 (EE4ESN) . High Availability Extension % & 2 BT A IR AY RN 52 11
k.

AT EPINR, 2R AR E & stopped (target-role HAEEVER
{HF%E & stopped), HIESTEFZHASA G ABRE) . A2 A Linux HA
Management Client 2R BUEIHT e8GR, sl ks hase e [ 272 | o e
Eﬁﬁ%*, FEEVE i — T A8, SRR [ BLE) | (Be T HA & IR
)

4.9 BREEEIR

EEA ] Linux HA Management Client BEBR#EEE, sEVHREAME Y
[ &R | kaiieE, SRR B SR —T [ B .

i ] GUI 5% LR
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TEAHEA LT WA

RN A 11 U
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FEAL 7
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WA 500,

IR B
AR B OT IR B, Bl A R B B RO AR A AR IR0 T e B
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1 Bt Linux HA Management Client, I04K55 4.1 fiff [ Linux HA Management
Client | [29H] & A LR,

2 fEAMEEAS R, BE [ &R | Wie—T [ 3 | > T4
3 W ARFAHMME— [ 1D ] .
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[E# 4.4 Linux HA Management Client - #£#H

Connection View Tools

b
< %@ 4

R o, TS

CRM Config ListMode &

Resource Defaults| | CHMIfive | Group | Clone

Operation Defautts| | |'P Description

s Nodes 9 group

B Constraints ‘W‘

i wanagement __#uw
ID: webserver
[) | < Add ‘ ‘ 57 Edit | | e

B =

Connected to 127.0.0.1 (Simple mode)

B 4.1 Web [l H9 & IR

W USARE AR P JH o — {1 G 7] AR e 22 TP S hE B 58 R AR I Web frl it e o 7RI R0
H, REHETTA RS B R IR AL TP R RS R S R SR W IR e —
i 2 iRAs 3T, AR eRER I B R, BRI g AR R R AR
AR R e, 38—l LA ) 2 S B DS )
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B 4.5 HAHER

Web ) ARgsEHHA IR

O

TEFEIRREA [47E] , eI AT ST B R . IR E KR oo
FRR A S SRR A . A IR EHUA BEAL [49 ] & ) SR I an el & ek 4l
VIFF G801 4.1 [ Web fal IR#S 0 &AL | [48H ]

B2 4.10 A& WA 2 BA A

1 B#) Linux HA Management Client, A¢4K%5 4.1 fiif [ Linux HA Management
Client | [29H] HBrid A4

2 fefcfllassy, DI [ &0 i, SRR AEA g s st S U
FEdH, WH—TF [ i ] o T ARG e RURIEANRHHSE, DT
VR AT 20 v 4 R M BRI

3 H—TF [ I &N ] RO, Re¥a—T [ 5] .

4 15N —MBEE I, S0E LU S B IP Sk E A A 1 &R
d4a dg AME—R [ 1D |, HUl my_ipaddress.,
ab 1€ [ 27 | WG E A, BRE [ oof | ARSI

4c % OCF BN [ #8044 |, I [ heartbeat | .

1 GUI BUE A I
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ad i [ A4 | W Ep, 8EL [ IPaddr | M2 IR
de [ P—H#] .

af 1 [ Pl HE | RS, I TP | THHE—F [ 4k | (e
[IP | THH _E3HZN F)o

Ag B T E |, EAFTEENY IP fchl, B0 192.168.1.1,

ah fie—F [ fEE | B[ £/ | o MR REEES Ty  a BUopnd i h
/i3

5 FHE— N [ | DIFTE T —R 758 (% R A8 Web falilky).

6 AR T IEEOE H R 280 CEUU P BRD BR 4a [49H] 28R 4h
[505H]), EIECBUE AR IA TE .

Show: ‘Llst Mode |
Required

ID: group
[ Optional
Meta Attributes | Primitive

o] Class Provider Type

my_ipaddress ocf  heartbeat [Paddr

o my_filesystem ocf  heartbeat Filesystem

5 my_webserver ocf  heartbeat apache ‘W|
@ P TP— [2)
1D: my_ipaddress
Class: ocf
Provider  heartbeat
Type: IPaddr
I 4k Add “ ‘_gfgd\t || = Remove |

‘@Qance\” Reset |! <ok |

R FRA R BT A vh B D IR P S A T s, DR [ e &
I ARG BONER B A IR R

7 A SRR IR, SEEET [ L | 8T e R ) S [ s |
R B S IR E Y
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4.11 XEEHEMEIR

ST B L S R [ R E R AR ) (M AT B T, B H Y,
IR AR S . ] AR AE A S S VR A 451 6075 STONITH LA #5464
LARH, WNOCFS2, HEEFIEIRAISIRAE]IRE, Lok il R T E .
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EEYFAS B ot oy 2 — R
P& 24 45 3 iy
B B ) — R R BERTETIESAT, MM AR . L, &
TR MR I A — R 4 4 S ) TE A fe FH PP tR BB
ATl — 4 I i
BEEIE AR EERS . 76— BT830 T 04 S 191 T B AR ) — AR T 8%
AT 55— AR B TEARTR] 5 A ) 6 25 b AT An] 18 49 TE o AS AR ]
R EAE B
18 SL YR F B TS 2 PN ATIR BB . R Eh R B, 18 PNATIR BB IR s 4
FEHRE, B E . IR T DU E AR, el R A
ME— AR AL
1BFE 4.11 el iEe @ %

1 B Linux HA Management Client, 04K55 4.1 fiff [ Linux HA Management
Client | [29H] & AR,

2 fe/efllgatgeh, S8 [ &R ) WAk —F [ 38 | > | %0 ] .
3 WA E— [ 1D ] .
4 1c [ ]| N5, S0 [ BBAgRIiaIReE ]

5 HUNEE AR BUE MAIGEIH, Rk [ F—2 1 .
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6 1 ~—2D, BT LGB [ s | o [ AR | AR e i 7 08 sy
E%%fﬁﬂ@ﬁﬁéﬂ%ﬁiﬁﬁﬁ%% [32H] s IR [47H] ATk Ts
ﬁ;é/ﬁ\ uo

7 EHEAE R A RRET T M BUE TR 28R, Sk —T [ ] L
SERGZI R A AL REREE

4.12 BHEEEEIR

Wnshs 4.5 6 [ 35 WIRA S IETRG | [41H] Rk, & sl itk L B
e, sefE @ H BRI T A 52 (RO ) — BRI DU T LUE iy fhse 2
W (BN RS BFRE (L RARE TE) . BRIEZ A, O AT LTSl 5 RS i 22
LRI AR BT

B 4.12 FEIEEEN

1 R Linux HA Management Client, IG4K%5 4.1 §iif [ Linux HA Management
Client | [20H] HTiR B A#ELE .

2 UMREFMGEHE P [ B | R, IRARAEA B BAR h AAH E R R L4
— MR, WS [ AN ] .

Connection View Tools

= %2 4
~ [} Configuration > o & %\; » € X O =) @ ﬁg iy
2= CRM Cenfig A
Name Status Details
2| Resource Defaults = s W onlinetdc)
=] Operation Defaults L @ online
S Nodes = a2 @ online
{55 Resources < ™5 Resources (]
Constraints ) primitive & railed on ['g8s'] heartbeat: IPaddr
4 aa (@ running on ['€246"] Isb: autofs
o bb not running stonith::drac3
not runnin; g ocf-heartbeat IPaddr
b (8 group group
o my_stonith not running stonith::ipmilan
- il webserver
[ [> Start
5 SBs SuSEfirewall2_init =
0 Stop g
&% Default
%> Cleanup Resource
<@ Clear Migrate Constraints
Unmanage Resource
Manage Resource
)

Connected to 127.0.0.1 (Simple mode)
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3 EHME T, 16 [ ZATE | hREESE SRR B ETES  dt e —1F
AEERRE, HH AR B804 INFINTTY,

4 7 PO RS R, SHRUT] [ 78I |, A S TR R T 1%
JEOR B IR [H] . A IE BEFATIRF I 2 4%, IR A LIRS I HL AR A B, o]
AP R 7E H AT OL A (RLBSEGI E TRAIAG 1) o

5 NSE R MR R AP R AR M A PR 482 7 B ET T RS A
INFINITY), saifH [ &) | 33838, Wit A B v g g SRl —1
—INFINITY 738, PAshfl&IREE),

iE

IBHOR a1 SR E R RS AT, BRIV [ SRR R | REERIR
i, BARARIE ]

6 %— 1 [ ffEE | LIRER AL

LR EEB RGN T, SBURE [ B |, ERRNE L — i
AT, SRRIEI [ JABR IR | o WREF & crm_resource -U 4§
Lo IR AT LIRS IR A B, W] DU B AE B AT B (LA ER R B ARG
). UWFFREANEEN, 552 Rcrm resource(8) [157H ] 5%  Configuration 1.0
Explained) (Configuration 1.0 5 BH) H11#%) [ Resource Migration | (&) —#%,
ST http://clusterlabs.org/wiki/Documentation BUfs,

4.13 MNEEBE

http://clusterlabs.org/
Pacemaker B F, High Availability Extension P&ERH )25 2 GRS B E |

http://linux-ha.org
The High Availability Linux Project & H .

http://clusterlabs.org/wiki/Documentation
CRM 5517/ ff: crm #5447 TR/

i GUI i E L &R
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{ Configuration 1.0 Explained ) (Configuration 1.0 5itBH): =B R E
Pacemaker L&, A& RMEFERE N, LIMES%E
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RIETITREEEE IR

s 4 & [29H] HATIAR, WA R TR AR P M BT RO AR TR B R
A EREE . SRR, BTNy . ERE ., R RS
HEERRT , A R Bl T3 BRI T A A £ A 2 O P e s

0] LU ETE HA Management Client A FRER S, crm #5417 ARE A @ &
o AT T A0 crm 2SR

5.1 5<1TIR

LAk, SE BRI TH Al AR B AR . R HT 2 crm 35590 RS
R T840 BT crm help ATBAFHTA A RS B0435E . 247502 60 & Nk
ARG SE BRI R AT

crm L HEAEHINEE (F184 4 resources fll node), HRHEITHERE
(cib. configure), HHFAELA [ 781 ) AR, (HAARRRIETEHIT
commit,

AHRE L BRER

TERFRE A B 2T, ERREiH ptest MHAEE, prest MHURESAL
5 BRAEC BRI R . #52 graphi z EFARERUREZR . LUT #8612 —
fhacdk, B TR

P17 AE AR IR
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# crm
crm(live)# configure
crm(live)configure# show fence-node2
primitive fence-node2 stonith:apcsmart \

params hostlist="node2"
crm(live)configure# monitor fence-node2 120m:60s
crm(live)configure# show changed
primitive fence-node2 stonith:apcsmart \

params hostlist="node2" \

op monitor interval="120m" timeout="60s"
crm(live)configure# ptest
crm(live)configure# commit

5.3 BEimE &R

SR AT DM AT =R RA CEIRAAHD . B5E, A 8 Heartbeat 1 F2/7
f#. High Availability iJ LAf# ] LSB BUR LRI . Befg, SHEAEHCK—4
OCF (B A4 10, OB ERE] LSB #2 P H OCF 1.

AR A, SE crn TR HESHHTE RN 28k, — Wiy
¥

1 BHBOMEREY, V1% root 81
2 YT crm BB crm M NFRAMNEFEY . $EREHE 2y crm (1live) #o

3 BUEEA TP Aidk

crm(live)# configure
crm(live)configure# primitive myIP ocf:heartbeat:IPaddr \
params ip=127.0.0.99 op monitor intervall=60s

DL EAEA e 44 A my TP 19 [ JRLG | 1P fiht . SRFEZEAE] (L 45
ocf) PftH (heartbeat) AR (IPaddr), MAP, HIFEMAEIHIET
FEe W BN TP k. WAZEE hE AR S AR RE

4 BRIk CEF T RE

crm(live)configure# show

FrEAE XML 50, sl T84

crm(live)configure# show xml
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5 fesCH R, A

crm(live)configure# commit

5.3.1 LSB BBk 2 FE

fiif LSB R YO /ete/init .d HEkH, EAT BRI TR MENE,
BEEIER /DA start, stop. restart., reload. force-reload fil
status, W http://www.linux-—foundation.org/spec/refspecs/

LSB_1.3.0/gLSB/gLSB/iniscrptact.html HFATIR,

IS LR ARG W AARYEAL . WEREEH LSB 274 Bl High Availability #57C
F, GETEE IR A 3 E SR AE . Bl H v LITE /usr/share/doc/
packages/ &4 FHHEMS B EMSCHEHERBIFRR SCHF.

iE: NEHAME High Availability Fr{E AR R

HREs i High Availability IR, A2 d HAd 5 SRRz iRps . B3R A
JEAERARE  HOBT BB IR O s 2B, s TR e k. A,
R E A A IR R BSOS , 5 T B LR, (HESHEARLE High
Availability $48 Z B € R 1L

M LSB BRI, 5 e MR AL B8 HL AR T A S5 AR B85 XA A .
Z4HREANZ High Availability 453, %28 AT R,

5.3.2 OCF ZiE

B OCF I /usr/1lib/ocf/resource.d/heartbeat/ . BAM
SRS, HIDRERAIA LSB FEFPAR . ANith, IRARfd RIS AR WOl T AR
RE . JITH OCF EiFA AR H 2D S HEIE start . stop, status,
monitor fllmeta-data, meta-data BIVETTERIA B anfn] 5% e 1 it &t
fFan, GnSRIEEREANR R TPaddr 1O, FERHLIT RS

OCF_ROOT=/usr/lib/ocf /usr/lib/ocf/resource.d/heartbeat/IPaddr meta-data

it 25 PRI B XML A U U R a5 U ra—api-1. dtd DTD St
it o I XMLASEAS EA =R E - 25— R B Ay Tl g, 55 Wl
BRI a2 8, Bt — 8 B B R e AU m] FHED A

P17 AE AR IR
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Uil AR BRE, ATEEMEA S . I, crm THAY ra 84 LIS A BE
TEACHERIAS R AR
# crm

crm(live)# ra
crm(live)ra#

184 classes AJ4RHULATA JH I AL 138 B .

crm(live)ra# classes

stonith

1sb

ocf / lvm2 ocfs2 heartbeat pacemaker
heartbeat

A BTN (R HEE) I A ] IR 458, SE(EH 1ist:

crm(live)ra# list ocf

AudibleAlarm ClusterMon Delay Dummy
Filesystem ICP IPaddr IPaddr2
IPsrcaddr IPv6addr LVM LinuxSCSI
MailTo ManageRAID ManageVE Pure-FTPd
Raidl Route SAPDatabase SAPInstance
SendArp ServeRAID SphinxSearchDaemon Squid

Wit A BRI SR, A meta At :

crm(live)ra# meta Filesystem ocf heartbeat
Filesystem resource agent (ocf:heartbeat:Filesystem)

Resource script for Filesystem. It manages a Filesystem on a shared storage
medium.

Parameters (* denotes required, [] the default):

] DU Q SEBEBIARARS . AHREHEIMInT /eSS 6 3 [ A& 4 At &
[69H ] rhdk %],

5.3.3 NFS R AR =5 A0 & 140 A8

HESUE NFS Al lRss, W —FHEUR . MREARLEIR . drbd EIFAI—4L NFS fd]
it B 1P fiidik o DA 4% H B WNAT A 7 e 3 o
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RERRRRER

filesystem &A% E A5 OCE R IR E TR . 75250 AR S HicEh Fifss | F 2R 7E H 8%
rhAERFIEI G 18 — B0 . TEARFHIT, A /dev/drbdo, ZERIMMEER
B H SRy /srv/failover, Wl HMIER RHA xfs.

TE crm AMEFREF LT 54 5%E filesystem B -

crm(live)# configure

crm(live)configure# primitive filesystem_resource \
ocf:heartbeat:Filesystem \
params device=/dev/drbd0 directory=/srv/failover fstype=xfs

&% drbd

TEBHLE drbd High Availability 1 883%E Z A, e FEIEE drbd iflf. A
b, WEAEATE /etc/drbd. conf HEsE drbd WA H R, 5%E drbd D)
PR AL B PEAE R AR . BUAE, BRI E e ro, Rl M #%
LEHTEE IS /dev/drbd0 fEBGEEE

drbd B4 OCF F A &I, & AT 7E drbd RA th R HA th 4 3
Z:i@., EE%E’J%EW&%’%?ME’J actions @Eﬁqjéﬁﬁ promote ﬂl demote @J
YEo B 2 R G R LB, A AT AR A

¥t High Availability, FZAEEEIEATEAREHE DA 2 M T2 E&H, 5
A RETE R — R TS FREA T EEIE S REE IR Ft, SRR e
BOEUE, (A — 8 = E U —0 08 B G R o RIS R A B B it . 22
HHMLH R, R E ZE RPN meta B, FEAEE EVRIE High Availability
;Z—@%ﬁ%iﬁﬂﬁ@%ﬁ@iéﬁo B B PR AR A B R ST s — AR
VYR

15 crm SMERLFF T 0584 a0E 32 200 i I -

crm(live)# configure
crm(live)configure# primitive drbd_r0 ocf:heartbeat:drbd params
crm(live)configure# ms drbd_resource drbd_r0 \

meta clone_max=2 clone_node_max=1 master_max=1 master_node_max=1 notify=true
crm(live)configure# commit

P17 AE AR IR
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NFS {AlfARk=552 IP fiiit

AL NFS fal R e 46 AR Rl —M 1P ikt ErT R, &5 P A TP A7kt Ao i fs
B TP ik, SR1Z2, BRAKW IP (kb 4h, B ekt IP frhikds &
4 F A ) NES frl IR 25

NFS fl il #75 NFS fa] s 1) 1P (2hk7E [R]— Sk b s 4 i il ik RE
Eltt’%;{ﬂg?%ﬁiﬁbﬂlﬁﬁﬂﬁxﬂ“ﬁﬁgo H 2 AT DARIRp BN T A, 18 e A
TR — 2K

TEBH R High Availability RA #H88R%E Z 01, #if#H YaST i%& NFS flllk#s. A~
PR A HUNE) NFS frlfilkds . R sletEsE . WREF I TIHERE, 52
M E exports(5) (man 5 exports), fHAEMEZEA /etc/exports, NFS{d]
Jie s iEE %5 LSB B

fifi ] High Availability RA ZHRETEREEE 1P ikl AT ETE RS H T HALE
. TP fi7dik RA % OCF RA.,

crm(live)# configure

crm(live)configure# primitive nfs_resource lsb:nfsserver

crm(live)configure# primitive ip_resource ocf:heartbeat:IPaddr \
params ip=10.10.0.1

crm(live)configure# group nfs_group nfs_resource ip_resource

crm(live)configure# commit

crm(live)configure# end

crm(live)# quit

5.4 337 STONITH &R

P crm MR, STONITH &M H 2 —M&E P, %7 STONITH &, &5
AT T AR

1 URGFEHE GNHIT crm #4585 RS A crm(live) o

2 LA BUSFT A STONITH JEA 3 B .

crm(live)# ra list stonith

apcmaster apcsmart baytech

cyclades drac3 external/drach
external/hmchttp external/ibmrsa external/ibmrsa-telnet
external/ipmi external/kdumpcheck external/rackpdu
external/riloe external/sbd external/ssh
external/vmware external/xen0 external/xenO-ha
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ibmhmc ipmilan meatware
null nw_rpcl00s rcd_serial
rpsl0 ssh suicide

3 € iR B st — Al STONITH J7Y A0 hartid nl REAYISEIENG B, fEHTLAT
H (F% Q S AT B PAAB AR -

crm(live)# ra meta external/ipmi stonith
IPMI STONITH external device (stonith:external/ipmi)

IPMI-based host reset

Parameters (* denotes required, [] the default):

4 AU stonith, EAEB S SURIBRONVE, MU MR S 0
57 STONITH %, il
crm(live)# configure
crm(live)configure# primitive my-stonith stonith:external/ipmi \
meta target-role=Stopped \
operations my_stonith-operations \

op monitor start-delay=15 timeout=15 hostlist='"' \
pduip="" community="'"

== 1 B e B2/ AN
5.5 EZIERF
RGE A EIR H S TR — ). BIMd 5 4L R T A A7 &R, Al RE{5oR Mt
RIE MR EOES T T i, ESAE dibd 88 fieh b S EiE R RS A T
R EPEE, eI, HE drbd $55R) . A ELE A g e giIE,
o E Fe PR

1E High Availability H, 75 = FEA[F555 A BR 6 ] LA A .

© CERRA, M B LT ER (2 crm SMIR R ATl
location 82 HH),

o CAFRRED, O AR ML R ] LAl n] LA— ORE BTG AT

(colocation),

© NEFFRRE], & ZREWENET (order).

P17 AE AR IR
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5.5.1 (L &R

AT LA R B IR 2O MOSPR  e STEHR I BT rsc_location
PR N ARG, FTES 2 earth IIEIES EEATID & £s1-1oc
A TR A AT REPESR 31 100

crm(live)configure# location fsl-loc fsl 100: earth

5.5.2 it 7Rl

colocation f74 A E #IEAEAN R sl A ] EAE EBITROE IR el w4806
THUNE

crm(live)configure# order rscl rsc2
crm(live)configure# colocation rsc2 rscl

HAEERERFZ +INFINITY 5 -INFINITY, & 35 0 FE0R 4l ik A e A — (R fiT 25 |
HATHVE IR, BN, 5 ERAAE R (8 4% E 3T ID 435 %%
filesystem_resource i nfs_group E‘Jﬁ»ﬁ@gﬁ, sEfd A LT R -

crm(live)configure# colocation nfs_on_filesystem inf: nfs_group
filesystem_resource

P F R ARG, BRASHI TEIRZ A, 1B ZEWR A AT RS RS A A
Bho B FHHAM to_role 5f from_role BE#Ef TR,

5.5.3 l&F BR

A IRt BRI AR T B I o BN, et T RSEZ AT, ARE
PR R ARG NERP BRG] AT FATE ) — R IRAT S R e e (I eah 5110
ﬂ%ﬁ?iﬁ—‘é/ﬁ) (R OB A5 IR IR o 76 crm SMEAR T T FH L R 45 4%
S ML PRl

crm(live)configure# order nfs_after_filesystem mandatory: group_nfs
filesystem_resource

5.5.4 #5540 RE AR il

UNSRA HABRRT , A5 T T AY G861 n] RE S5 An FEIIABEAE o A S 1
78 drbd BEIRAY E R IRAER] —HAs BT, ERIEAZOR, BRI
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s, AEALMHA BRI Z AT, drbd SR FE FEEIR . 45 dibd AR EZH
I, ERUSEH drbd s R B, 2R R I BRA AN R B «
 RERRBULSAIRZET drbd B IR A F 2 PR R — A8 #T R .

crm(live)configure# colocation filesystem on_master inf: \
filesystem_resource drbd_resource:Master

» NFS fal it B 1P {7 Hlo ZHELR 52 R AR (] — i BTG L

crm(live)configure# colocation nfs_with_fs inf: \
nfs_group filesystem_resource

» NFS falfiedi B 1P (7HEHF AR S R TS U A2 B -

crm(live)configure# order nfs_second mandatory: \
filesystem_resource nfs_group

o WA drbd BIRTHR A ETRG B R IR AR, A RELEIL ARG AR

crm(live)configure# order drbd_first inf: \
drbd_resource:promote filesystem_resource

5.6 IEEZRREHBER

EHEH TSRS, 55001 meta J& P migration-threshold, 4.

crm(live)configure# location rl-nodel rl 100: nodel

W, rl EIELEHETES nodel BT, WIRHL, RIErHa#r migration-threshold ilf:
B failcount HfEAT HL#R, #5 failcount >= migration-threshold, I & AL 2 (&%
BEE IR HT R

MRIE start-failure-is-fatal HEIH, HEIRBEN failcount i E A
INFINITY . 15 112k FAORF S S [l BfE [B . nJRoR 8 38 STONITH,  HIARA A &%
[ 2/

P17 AE AR IR
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5.7 i EBIREHER OISR (BB
1)

{85 B P B H A% failcount SR B IAIRE , rsc A &7 B 1 21 ok Wi 2 £E 7%
TR A TEEER 148 (5 £ [ failure-timeout meta J& 1)

crm resource failcount RSC delete NODE

5.8 SRELIRE:

AU, AR5 8 op BT E BB EMEEUE f moni tor
154 LUN#I0IRB0E Apache B NG 45 30 708l il H] op BT BifE B —IK:

crm(live)configure# primitive apache apache \
params ... \
op monitor interval=60s timeout=30s

YR AT ERAAR H -

crm(live)configure# primitive apache apache \
params ...
crm(live)configure# monitor apache 60s:30s

5.9 M =EEIR
HEENET I R G R, T AR B EAS . SERAT AR
1 PRGEHBE R NPIT crm $88. R E L crm(live) o
2 {§iff] status I8 FK G,
3 fliH FI4E A BB U .

crm(live)# resource start ID
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5.10 BR=5EE IR

FrEBIR G, MBS S5PUT TP ER.
1 DRGSEHE B MNHAT crm 580 FOREH % crm(1ive) o
2 BT T IIHEA DU B IS B
crm(live)# resource status

ot , i ATREANR 7S (my TP 2 YA AH IR ) -

myIP (ocf::IPaddr:heartbeat) ...

3 MhIBREAT AL HEIR (HEREE TS commit $54):

crm(live)# configure delete YOUR_ID

4 B,

crm(live)# configure commit

5.11 RE=EEZIESFZA

e G — Rl W R DT R B & . 6 UGG DU SR 452 1
M — IR A AR, nT DUOEFTREAR . LTS S sz W St
P (A8 1P Az hEAN—A8 B 7 B E ) -

1 URGEBEBNPIT crm 384 R E L crm(Live) o

2 SOE AR

crm(live)# configure

crm(live)configure# primitive Public-IP ocf:IPaddr:heartbeat \
params ip=1.2.3.4

crm(live)configure# primitive Email lsb:exim

3 DUIERERINER S 06 IR KOS A B aon A7 04

crm(live)configure# group shortcut Public-IP Email
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5.12 SR EEEmMEIR

AT B 58 2 e )y TP S VAR 11 N AR £51) T Y A 8 A1 s A A A T i LA 3] & P
i) —AE A k. AGEI, WG, G DLM S FEEEE R
FRE OCFS2, HESERA %, sEnT IR R

FAAELUT SRR R

P 2 M S ] LA AR, B S IR R T (e BRI T ﬁﬁ%ﬁTi’Jméﬂ‘H

Al Ik, BEGREG E R AEA B4 B — I RAS R o P IR B8
ZIRREE IR

ZHRRBEIRUE — SR AR . B R F I TR AR 3 —

SRR [ 2 AR |, (HEMrE R hiEkEEsEE .

AR B 2 E OB ) THIE , WA ZH AT AR AR B

5.12.1 B TEZERER

E%%J_%@@%{éﬁ ECEE FIREIR, RRMEH clone 84 2% E
REIELT T 51 R TR AT -

1 PURGEHE R NPIT crm $88 . R E L crm(live) o
2 BoERIRETR, .

crm(live)# configure
crm(live)configure# primitive Apache lsb:apache

3 HREUR B

crm(live)configure# clone apache-clone Apache \
meta globally-unique=false

5.12.2 EI A REMRER/ZIREMNEREIR

A BT AU IR RN, BB R IR, MR R
o
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1 PRGEH BB NPIT crm 384 REEL crm(Live) o

2 BUEIREI, S A T R

crm(live)# configure
crm(live)configure# primitive myRSC ocf:myCorp:myAppl \
operations foo \
op monitor interval=60 \
op monitor interval=61 role=Master

3 v EEREEE.

crm(live)configure# clone apache-clone Apache \
meta globally-unique=false

5.13 BHEHEEER

BESR U SR A 0T 2 A B ol i BRIy ) Bh A SE Rl (iR i) B
Tl fiBG, £t ] LA A Linux HA Management Client 84521 7 & IR T8 18
HAETH 7 — TR

1 URSHEH BB HIIT crm 5% RBHER crm(1ive) o

2 ABA Ky ipaddress] METRBIE R A node2 SRS, FHA
LT84

crm(live)# resource
crm(live)resource# migrate ipaddressl node2

5.14 (£ AR ARIEITAH

E: EREREENEESR

BESRME SR B, (HRR AR S E LR T 2, 10518 High Availability (S
—ERASBEE, A HIERARE,

g%ﬁﬁm%ﬂﬁTHM@ B2, NIRRT T S F2se 41RE, FIAT DL
THEA IR G DA R A 58 O PR

4,

IR TR E B EE IR
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— AP A
L i FHE BB crm TH.,

2. YA configure T454:

crm(live)# configure
crm(live)configure#

3. BRI AR TAETE . ity , AP RGRIE IS SRS A7 IR B el AR A% PR
e, BIaT LUK A7 2B RE R A RE

crm(live)configure# cib new myNewConfig
INFO: myNewConfig shadow CIB created
crm(myNewConfig)configure# commit

4. SRR AR AR, AR RE T
5. A YIRS R ARE, SEEALIT RS

crm (myNewConfig)configure# cib use
crm(live)configure#

5.15 MIEEF L E

http://linux-ha.org
High Availability Linux 1) B

http://www.clusterlabs.org/mediawiki/images/8/8d/Crm_cli
.pdf
AL CRM CLI T H

http://www.clusterlabs.org/mediawiki/images/f/fb/

Configuration_Explained.pdf
S Pacemaker 41 7E
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R N R T

R ERE S A EIE

TEFRIREE 3 35 [ [ YaST 1EFT L4 RFARGZE | [21H] PP HEFEE #
£ WAERRUN (] GUL 838 Tk E B 218, AT T AR TR E Tl

&R (1P ihik) WFEAHI B, AR $ T {4 H Linux HA Management Client 5%
crm F8AAT T H BRI A T IR 2

BRI R0, FRAMERBUE Y A 2= /A0 5 Wi TR

6.1 {£H GUI 3REZLIR

ST FEG A IR A AL B = HA R e &, T o D T S A R DR A A
IR, SO PRSI ] 50 B IR A 1P ik

1B 6.1 i/ IP [Vl FZHE &N

1 H(#) Linux HA Management Client, IG4K%5 4.1 §iif [ Linux HA Management
Client | [20H] HTiR B A#ELE .

2 (EAEMIvER T, UMRE | &I b, SRR s i rhadt B
WA, WAk—T [ A | o P —ME GRS, DB
A% PERUE 200 P A 1 B AR

3 ¥—F [ U@l ) R IRRE, Retk— 1 [ ] .

4 (£ F—REEETT, BUE LT 2B 1P (g 2 MR Y 1 E -

4a g AME—1 1D, Bl myIP,

B i 2 I R

6
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ab i [ 7 | W, BECT oof | A IRACHRED o
4c Hjit OCF B [ #8040 |, BEL [ heartbeat | .
ad 1i [ Y | WEEp, 8EL [ IPaddr | 2SR
de %[ 4],

af 16 [ HIEMEYE | Ro1EEEErh, B [P THE WG —T [ 4wiE | (@E
[IP | JEH FHEEMN T).

ag HA T fE ], SEWAPTE R IP Ak (B0 10.10.0.1), RRIE—T
[ #EE ] .

ah [ Bt | — RO BIEE L, Wk nic F8ER [ HM ], Hetno 48
ERy [ H |, REIE—T T HEE ] .

24 Pl B LRSI RO % i A 4H B8 L )% 22 4% High Availability Extension
TR [ 2 W RO 4H RE T SS8I 28 TH
5 FHEROE T 28R, wtd— T | e | USEaEE IR A ESE o
LHREEIEE T e BB, [RR & R BB TR
#2f FH| Linux HA Management Client BUEI& R, SHIEERCAEMI gAYy [ 28 ] .
EAMERS, EERE D — TR, SRR [ pE) | (ke TES ok
EF D)
F s 1P L HE B IR AL i A A TR (saturn), SHAEMERATLAT AER:
B 6.2 FFEIFEEE AR

1 UGG TR [ 22| fiied, SRARAEA g s s it 1P Arhk R
b R, WSE [ AN .

2 fegdigah, 18 [ 2arh ) ThiiE B saturn, DOEATIEE S
§ﬁﬁ¥£ saturn,

3 o FUBETIRRS R, RO [ A |, R A S TR R T 1R
JRE LR B IR ]

High Availability 55



4 $—F [ #EE | IR

253 fE 2

6.2 ZiRHFENAHRERE
EIE BRI R IR . i LSB F2J7 A . OCF P A al 85 it
Heartbeat 1 &% RA CEURACHE) #H1 & HIE, High Availability A & f s £L
B, TAMHH crm #8455 d resources FBIAY CIB (4 &) H1A9 XML
BOETE IR, T HERAAE, 2183 [ HAOCF /U [191H],
PTG IP il 10.10. 0.1 A HATALRBE IR, sEHH crm #8454
B 6.3 &/ IP (Ul #EEE

1 URGFEBE GHIT crm $55 RS T A crm(live) o

2 Y% configure T84 :

crm(live)# configure
3 @7 IP (V&R .

crm(live)configure# resource
primitive myIP ocf:heartbeat:IPaddr params ip=10.10.0.1

E

8 ] High Availability 5@ & UEKE, MG HEAER init Btihfk. High
Availability # 5T R 1) BCBh a5 1 Eh1E .

HALRERBUE Y, crm_mon HERUR—EHTIEIR, 528 PR e 10— (R BE
i S G

G RIS I A TR, SERITRL R PR
B 6.4 YRR AT,
1 HEhsMNER R, WA root.

B i 2 I R
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2 & myip B EETEY saturn:

crm resource migrate myIP saturn
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TR E S BB IR

OBy S S B I A (T e R A TR B A P 8] = S A I [t J)
BIRACHEEL STONITH AU, SR IE AR, BRRAT LUFTHS A S AU, DUE
SR DIRE AN A2 A SR 2o

7.1 STONITH L

s AR E B T — R AR T A AR, WEORIRER . S A [ HAE
Fifg |, EHZEE STONITH SR ACHAT . A STONITH & 55 A7 e f: 0 Bl
P51 /usr/1ib/stonith/plugins H,

&4 R #E SSH 71 STONITH

FAM LA AT SSH B HAh R i RO e b AT B U, BRI, A3k SSH i
STONITH 3 A A i B bt

A WU HETFT A T F STONITH S5 104975 B (R ke A B, & stonith

-L 8%,

PRI JE, HAGEIA B % STONITH AR SO, 2 2% %5 STONITH
R, G2 heartbeat-common E4 R RS HEALRHH]

T B SO IR
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7.2 #E OCF &Ry

BT OCF EIRRIHEAEIR /usr/1ib/ocf/resource.d/ H; WTEaf4E
A, FHS RIS 1718 [ 2SR nEIRACHEED] | [183H ], 5 Bt s FRE 28
S TEEEN B R N AR T H 8%, B, AEHA B kitchen
(NEEF coffee_machine), sl EFEHINE /usr/1ib/ocf/resource
.d/kitchen/ H¥k, AEAFHULEIACHE, 55T crm $584:

configure
primitive coffee_l1 ocf:coffee machine:kitchen ...

F1E B O OCF EIACHIRE, SEPeatet Bt n A0 EhE . RIS
OCF ERACHEE Z5F41E K, 55185 http: //www.linux-ha.org/
OCFResourceAgent, £ [ High Availability 2 f) 8 (FHES A0 RRE &R,
P%H 1 & [ MEE4FE ] [3H].

p={11 2
i
W
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& EfREL STONITH

TE HA (High Availability) B & kaE4erh, FEER RS & — ML Hm L2 ME . &
A R e (A R = — (R BT BT AN TER, T2l ks, EmA [ FiER
B |, Gl STONITH &R AR BAT . ol 1 E 8 15 bR o 35 2 HA 54208 B
VIR RE— T 5

R PR PR IR, . [ SR o1 COERTES 1 B | o 7
HA #4E9, BEAGIREEE S [ &I 1l E7ERRETES 1 ZAMAFTA 8186 Ak |
2, N2y HA SEAE w0 R R R AW P 22 S REAE— (W B8 L RAcaRl . A 1

ﬁﬁﬁiﬁ\éﬁ%ﬁ%%%%@%#lﬁﬁﬁo Hitt, AR EBGIRE A ET RIS
UE =g

R S I e e e Y R FRIR TG ANt R AR AT, gl o o 3 R
[ o B A AN B AL LE B B R A SRR N DO T, TR A Bt vl LA
i DR B R AN A AT R B

8.1 Bl&IE[RrYEE A

A K T D« U [ L o T A R L B o AR R AR B 2

TR

AL A0 ] A Lo
TS A A R A I, A mT DL RO B B IR A I — S . —
R LT GG 1) 25 SAN, FEBLHEGF, [ AE I PR 1E S & a8 B SAN e Lt
I, DB A BT

]

[ & |7, fE B STONITH

\|

8
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AT A A L o T ) P R IR T R — O IR AR Bl . AR
TENCETES BN IR, TR 0 RN AS B A [ B B B AT

i L o . ] A [ P
i o 20 R A 5t PR e O BT RS AR A A S LA . 38 A — Rl R L B
{EANEP a7 Bl A TR SRS S il iR . Fe T REtLh ZHIE
fi, PR 2 BTG ] BEARAS T4 [m]

8.2 HiEE R EE#HER

1£ SUSE® Linux Enterprise High Availability Extension ', [&&f % @ B01E 4
STONITH (Shoot The Other Node in the Head), ‘& 23t £ 25 % 4% 5 S %% . High
Availability Extension {31 stonith 8447 T E., A—MalExEm, AR
Pt B P AR P I FTEY . QN ol IR 4258, S50 T stonith —-help,
T ErAE R, #5522 stonith A man H A,

8.2.1 STONITH &%

Lol 6 e A S B, T B — R [ S R BR R A .  E S High
Availability Extension 2 #% 1 STONITH iX 15 8, SEAEATAEIES LA root B
THATLAT RS

stonith -L
Al STONITH 7% i 43 e LA T 4801 -

fil |4 H (PDU)
TEE P EAAE  fA RS AR O R R R IR A R A TIRE Ty T, AR
Py B EENA G, BT IR E S A i v A S R T RE, I
A AT A1 5047 A T VA ) LA B 3 iy P B [ AL

AETRALE R4 (UPS)
TR BEIRER, FE 7 AR UL AN B R LR R 40 0] A (R P it

SR RE
WAK: Ay R

WERAEAE AT 8% FdTaEdE, OB BEAR rh i) B YA ot 145 2 ] A L P e
— ISR . EAR, LR ARSI B — TR

76  High Availability 515



YN S L]
i \RST %M (IBM RSA. HPiLO. Dell DRAC) AR HSZ 8 , AT AM
BEE AT SR NOEEER 4, A, gL UPS &, AT
BH i GEAERTERY) LB, R B A R IR RE, SRS T
HTR A o BUIRE, 27 CRM ‘B [ S [ b 5 B B 15 8 55 o, LIS AR
1131;%2% [R] 2% P LAt T VA S0 S5 175 % 8] [ P/ STONI THLAE 36 i
Jo o

i
R BT IRAAT R . 7ERERE L, SRS A I 2R W LR STy . —
BRI AT A rE BRI, A 2 e L A [ A B s A

eI STONITH asff F= ZEHGIU FEr) TR B foe o FH P AR AR R

8.2.2 STONITH &E1E

SUSE® Linux Enterprise High Availability Extension [/} STONITH £/ H i ool
A

stonithd
stonithd J&—fEAG %, P A HIRR P sl i 48 A TR I . 42 TR e 1 P
VEZEMAIES A FA. BB DIME . &8 nT LUAge: e I B s i 1A R A8

stonithd #5 %7 CRM HA s 8EH I RRR FiT B E#1T. 7E DC fi R 8Ty
stonithd {7 FEHHSCA H CRM Y[R BRI FREER o 28 b A U8 A stonithd 72
VR E 2 A AT T P[] L o £ 2

STONITH # M=
SRR 57 PR ) [ e [ R e i, AR — (8 s %A ) STONITH St
20, STONITH AU [ S [ B S 5 1/ i o /s STONITH ZhEE
R AEMAE B A8 B9 /usr/1ib/stonith/plugins 1, Frf
STONITH #MEHEEEH? stonithd 1M 5 B A ARARSE—ERAY , [H7E S e [t 56 5
iy P At Ty T R RS ARTTR]

FLO SN AR Z i . Y% ipmilan (B external/ipmi),
BB TPMI TR h s 3 ] ] S il b A9 ATl e

]

[ & |7, fE B STONITH

\|
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78

8.3 STONITH A&

A R R, ST B E — B 2% STONITH & i — stonithd ¥ 8 A7y 2
IETA e . I 4 AE S (8 7AE CIB th, STONITH & ¥ B4 % stonith
FIETIR GE2BS 17.1 8 [ 234 CHsEs] | [183E]). STONITH &k
J& STONITH #M#FEFE CIB /R . BRIBEIBEIEPRIEZEZ 4, 8 n] % STONITH
SR THLE) . 5 M, st AT A I —b . RS,

FEN A5 1 STONITH &5 mt 2% OH F1is ) STONITH, A, BB g k-
%%ﬁﬂ’g% AN e A [ B [ P S A B T ESE . AN, Bids eriEin g

A LAY STONITH E IS TE , stn AR Hpb s IR —4k . dnids A7 Bl st IR

HIREANE SN, 352 P05 4.3 f [ €57 STONITH & | [358] 855 5.4 fii [ &7
STONITH &5 | [60E].

S0 (JBE) W BEA 4 STONITH 271, 2 BA g s i ) 2Ok B, 5%
{fiff] stonith #54 :

stonith -t stonith-device-type -n

B, #ERA ibmhme MR 200, FEIALIT 184

stonith -t ibmhmc -n

A B A R RIS, REE —n A

stonith -t stonith-device-type -h

ol

8.3.1 &if5] STONITH &iEzHEfEE

N T crm 8017 TRATERA SR A — LG ARG AR E A
&, SHIRBIASCERED (1, sample.txt), SMMRFITLLTHES:

crm < sample.txt

WNFA B crm 35047 THBUE BRI, S520% 5 & [ #1537
BRE#ER I | [55H].
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o

I

& RlstAaRE

PR B —LE TR FREC . VIS B AR S 1 rh AT
frf 38 3% A0 A& A

#158.1 MHAE

configure

primitive st-null stonith:null \
params hostlist="nodel node2"
clone fencing st-null

commit

g 8.2 A
TR RE

configure

primitive st-nodel stonith:null \

params hostlist="nodel"

primitive st-node2 stonith:null \

params hostlist="node2"

location l-st-nodel st-nodel —-inf: nodel
location l-st-node2 st-node2 -inf: node2
commit

UCRBTE AR IR, NG RE  Haw o B A RE A ME— RIS 3R
A AT Ao [ L P 3

0183 Jtaie
FifTfY external/ssh 41 BRI B 58 6 TR T A 1

configure

primitive st-ssh stonith:external/ssh \
params hostlist="nodel node2"

clone fencing st-ssh

commit

BEAH RG] TG . R A R B — (A A REAR W AR, & AAfi =S STONITH it
HIIIRE. ERLHEHI, AR, EE CRM/Pacemaker Tt HEA I, #
PR —MEBEAE . ATFEUE R n AR R IR, T — R4 A It
2%, W STONITH s nl G A BB A I, BRIy PR R
STONITH &,

[ & |7, fE B STONITH

=0
\
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515 8.4 IBM RSA FENJFik i #4H RE

FTPS RS AL REN VA P B, BfESR L SL  v RE T B 2 JBME . mI i an R fr
TRERE IBM RSA M N\ ST 2% -

configure

primitive st-ibmrsa-1 stonith:external/ibmrsa-telnet \
params nodename=nodel ipaddr=192.168.0.101 \
userid=USERID passwd=PASSWORD

primitive st-ibmrsa-2 stonith:external/ibmrsa-telnet \
params nodename=node2 ipaddr=192.168.0.102 \
userid=USERID passwd=PASSWORD

location l-st-nodel st-ibmrsa-1 -inf: nodel

location l-st-node2 st-ibmrsa-2 -inf: node2

commit

ERFFI R, B AR, #FH T E RS . STONITH 1 %4 Bt n] GEMELG
BAFHE, I, 7EMABITE TR A STONITH/E S WA SE, Ui & ik il
Bh BN BE A R A R A L PR A S A SR A, AR R ME— R,
AR SE RS S, SR FR AT B E A . (HASRVESER B, sh & AR,
I, —JBAEER stonithd 48450 1| L oA
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#519) 8.5 UPS [F]Af I il fi A8

UPS 255 [] 5 [ B e i ) AL BRI RG], SRRl B i i i 2
Fo FTA UPS S M i 6 FHAH R e f TR SR 15 b, (EAF G A B IR AR
AHIE], B2 UPS SR (7 450 4 B3 UPS 5% #5) il HoA — R, — i
B AR LA 1200 fERAEFTiHRE . WFZH 1 UPS sRHS1RA —1 75145,
1B AP H 18 HA — (8 USB A i 2 — 18 £ RS REA 1. AT DL ) AR A R B
R MR ST S HR R AT

ilan, {#H stonith -t stonith RHEHA —n 85K apcmaster Hi
apcsmart M

stonith -t apcmaster -h

R E R

STONITH Device: apcmaster - APC MasterSwitch (via telnet)
NOTE: The APC MasterSwitch accepts only one (telnet)
connection/session a time. When one session is active,
subsequent attempts to connect to the MasterSwitch will fail.
For more information see http://www.apc.com/

List of valid parameter names for apcmaster STONITH device:
ipaddr

login

password

fH

stonith -t apcsmart -h

RORHUT R .

STONITH Device: apcsmart - APC Smart UPS

(via serial port - NOT USB!).

Works with higher-end APC UPSes, like

Back-UPS Pro, Smart-UPS, Matrix-UPS, etc.

(Smart-UPS may have to be >= Smart-UPS 7007?).

See http://www.networkupstools.org/protocols/apcsmart.html
for protocol compatibility details.

For more information see http://www.apc.com/

List of valid parameter names for apcsmart STONITH device:
ttydev

hostlist

MR S B AT 485K T Telnet 38 3172 19 APC UPS. 45 — {4
KRB L APC UPS 7 Fh4R 5 LAY 5 478 il APC SMART i# € o

[ & |7, fE B STONITH

=
\|
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82

8.3.2 [RHIEE &

TE45 8.3.1 #1 [ #iffi] STONITH & i54HfE | [78 ] H, AW H]#% & STONITH
VA R HHBRH SRR, SRR P o SRS (e R A T
A BRSO U S T M 2R (I I AR A PR BT . AR BN AR E | AR
B H), mefs (HGAE R A ) SR A A EROE

S =2 WNRAT A s S B g RE A A, ELAn SR e M Al g vl DL 4H
RERE TAE, R/ %AY STONITH &k .

8.4 BBl ERR

iﬁﬁn L MHAB IR —4K, STONITH %l Ut ST R b AR iE Y B A

i£: B4 STONITH &R

SRANE R AR STONITH R U, e 0 EL s ety Sy e e 7 B A

V] 8 P i 2 HA AR AN T D) —E 0, (H BB AR T AR 2
B RTIEA, R IRE B AR A 1 R ST A s . WSR AR LAY B
%, FSCBHR e 1 TR . A7 Sl A i P A S A A AR .
SR WA 5 g ) IR e, A S il 8 9% A IR VA e I KRt
ANBE 7] iR P AR B

P, ERZUAGDILT, EERRAAR /MR A — UK R BE S PR st C 2 4. 7RIS
FEAR/INRE A 220 T o B B A1 586 L B T DRSS At SR A8 ) T RE P ARAE

UG Al B PR R AR AN G, 5 S BRI A ol v 4 g P B A1 T R 1

[34E] GEFR GUI J7ik), sl 5.8 i [ s E BIREE | [64E] (Gl kS
AT o

8.5 HFkEHEER

B LB PR 1 A MR 2 A1, HE2E STONITH SN AU B ELRUR IR, T

o B 2
}JIJEEDEKO
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external/kdumpcheck
ARE, DZEBUSAZ OB EED . ] U ] /MR A A B 75 1 A
1o AAMEENEAEEST, RSN RUR AR true, 275 C [RIAE IR ETES
HEZ TR RS Mk AT AT IR, SRR . kdumpcheck J8 Bl
T—E BRI R SE IR PR RS I . AnATRE ARl G520 /usr/share/

doc/packages/heartbeat/stonith/README_kdumpcheck.txt,

external/sbd
BRI A e R A B i . e e Al AR IL SRR A Pl [ #REEAL
MR S e E AR b Ty, B e AR A AT R B2
http://www.linux-ha.org/SBD_Fencing, PIBUSFEANERL,

meatware
meatware iy 2 N BHIIA BEEAE . 1P meatware I, B & stk CRIT
EREARAENE, S g EEE FEE LEUR, RE, BB TEmMRZ
BT REH, V95 meatclient (8) 684, 1BH#453F meatware, EH
VI LK B AT BB . TR, 5520 /usr/share/
doc/packages/heartbeat/stonith/README.meatware,

null
BRI, PRS- FRREAZREG], BAE KRB HEMA SR T
~1;EIJ }ﬁ; B, ARG ARG PRSI, BRAEEE BRI TR, AR
/tJJ FHI_‘_’ o]

suicide
18— FRAR RS 3L, BT LMER] reboot 184 BB BB T & T TE
MIETEG . B2l TRV R BATENE, AL N A RE R R
I, R AT R G fel FH I AL (1EPT AR BELA R L A s 4R EATHT) .

suicide fllnull J& [ do notshoot my host | (ASZEE BAFR Y FA%) B HME— i 5]
Ah

8.6 MNEF X EHM

/usr/share/doc/packages/heartbeat/stonith/
HECLENRGT, WHSRAHURZ STONITH MR R M 1Y ST AR

E 38

[ & |7, fE B STONITH

=
\|

83


http://www.linux-ha.org/SBD_Fencing

84

http://linux-ha.org/STONITH
BHJi® STONITH )& it The High Availability Linux Project [l B I

http://linux-ha.org/fencing
I3 G 5 1 B 11 ' SR 7 The High Availability Linux Project B B |

http://linux-ha.org/ConfiguringStonithPlugins
77 STONITH #MEFEA I & 77 The High Availability Linux Project f &
HE

http://linux—-ha.org/CIB/Idioms
% STONITH 1% 5HA77A The High Availability Linux Project [ & .

http://clusterlabs.org/wiki/Documentation, Configuration 1.0
Explained

it AN EE Pacemaker FIMES: . L misf S &R, D2,

http://techthoughts.typepad.com/managing_computers/2007/
10/split-brain-quo.html

At HA 8P R N 728 . R B R ol 2 B ) S
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http://techthoughts.typepad.com/managing_computers/2007/10/split-brain-quo.html
http://techthoughts.typepad.com/managing_computers/2007/10/split-brain-quo.html

Linux Virtual Server B & = F

/ -

&

Linux Virtual Server (LVS) Y H 523 b —E EEASLURE, R4 Bl AR 5 1) 2 4l
TAE A# ) 25 AR . Linux Virtual Server &—#1fa] IR 48 2245 (— ol 20 & #i§
A BRSBTS A BT RS AR i), AR P s I — R i v
RIS o A5 FE 2R TR P BT v IR 28 P 2 S AT (TR 25 o ABUR TEE RS 1) 2 T T A e

Jr%, Linux Virtual Server AJ FHAREEE = B v 4 o A0 o] FPE B A IR, 19140
Web . HHt. B, FTP. LH8SH VoIP 25k .

B P ] M L 2 s 8 = ] AT i . LAN B B B 43 WAN 3l
o BHEPEATR AT LR R R AR S5 EoR (i SE AR N A TR BE /R 2
H— TPk A — R RIS, 18 RR 9505 5l R 1 200 il ff FH 1P & - b by ok
F?Eﬁﬁﬁitfﬁ,%ﬂz%ﬂ&mo DL Wy sUFE s 4 B sl RS B B 2L T LT B AR
KRAOLE R o 37530 () 6T B R A, SRAR T AL R R AT AR
TﬁFJ Mo

9.1 B4 E

LVS A0, phifiH = 2T

KA. ip vs (8 IPVS)
HATE B AL IPVS US> Linux %00 8158 & Director, 7E Director
FHATH IPVS AUHS & LVS B ZRRM:

JH ) i e el 8 A st G 0 2 PB4 iz A 1) Director, Director Je&:—1{Ji
U Ay, S BN . Il LVS EEAER SR (BN, AR TE

Linux Virtual Server [ & -

9
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Director |8 #¢ 11, Director MBI ), Director fill_I BFR A 1r] AR 5l
R T E R Ay, B i S RS R

O 7 =NE 28, AR TR E T Director #4FH 7 i 9 B0 (304 22 BEPR
fal IRAS T 3o R B Aol IR — 0 BB A ) AR 21 S B 5 ity 22K 1)
A, AERANE] AR ACEAE, B e A R DA R T AR, AR YR
P TR ET ol . JEF P o B AR >k 1% , Director &K IG HFFEA %
H P vids e B PR IR s . HEFE AN S IPVS B U RHS i)—3B 43, H peE #
FERCT — RGBT AR ) B PR IR 7S

il B =S [ 4% . ipvsadm
ipvsadm EHHRALAY ipvsadm & & 1a, o] A P Linux Virtual
;;ivero fan, ] LR E FAOE BRAR B AR | R PR S AL al 55 HERE

nEEEIN I

A LATESE A7 (BE re #52H) fi 1] ipvsadm &0E VLN IHHE

« Director 11BN (141, hup 0 274 SEREARAS , 1M fip i
i 3 e A B RS

. E% PR ARIIR & T o5 AR RE TR (70 5E L8 AR Al % A ] Al e 2 S PR A T 0
)

o HEREEGL

I LA ipvsadm T LA N AT
o W B

« [ PR AR A

o MR AR 2

9.2 High Availability

FrrEdEE ] FERY Linux Virtual Server 2548, ) LA FAS # s 14 #6786 N 22
Ao —MIEIT, 7 ABCEfrds DT IR B 6, e AR A fn] RS R
BB WEIRTEFS E RN, HEER Al Ak AR B AFHE K 5, ICMP ECHO_REQUEST
WA RE, R BE o8 2z i iRy O T, L & e b
H AT R AR AT B R bR . Qnit, iR PR 2 s 1 ARl AR AR .
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e B e (6 ) 2802 L A ] il L AR I G ) FEORT AR, e Bt dv)
i B 2 al e e s B rb e (R, RROP i aT LA B3 A A o e Al il
e (A R T EE

HEAh, RS LRl DL R A8 TR i fa il e AR i SR st i, s B
TRl LAAERE 2R 40T, AN 2 3] P 8 2R A0 A A5

Z 1 By Ak BT i A B AR AR A ) Bkl ZAEE — s R O
8 (R ) A e T e s = K R e Y = E R T e S
38 P ATEDH o g i Py 57 KR/ s A A i A LK [ I'moalive | (FRAFAE) (1
HEEGRRIEL o WURAESG E R IN i) P18 e 14 105 SIS ol f 7 B
P F2 2 A R T BRI, A R 1P Aok ISR AL ST A R
o

USRS A O ) P AR A, RURTREEr A A AR . HL B A
1 ORI o5 — RRAS UL B A SO @RI VIP idik, DIAEREIR
TRIET A BHCF a8 VIP (ihl, BURA B ARCPfrdy . 25 AP
AR A AR ARG, AR AR R AR T = MR A A o e 1y Lk
P EHEE T AR B RZE AR R, P05 s 25 B (8 DR REAT
OIS o %y 1 O ST AR ) AR S R T P i PR NGB WML, TPVS rhffit
THIERFELIIRE: T2 IPVS BCF-ias i iEi8 UDP 2 b il R A i =] 22
MOy QPP rb o QSR O SO A e 2 AR s R R R T
YE, My BCP S dols e il R Z WO AR I IRRE, IEARIEAS b T AR v 4
AU 1y BB A7 U

9.3 MNEF &

N5 A B Linux Virtual Server IFFATE RN, SR EEE H http: //www
.linuxvirtualserver.org/,
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AH %52 {% Bonding 1 0

BN ZRBUN S, TOERIA AR T 2T A — M SR AR I s i O PR T
rpbin] PEEORZ AN, BRrEAT G HAEOR . EEfiEil &, BRa K
A st T LSS SR — 1Y bonding X fi o

bonding 7% i )AL RE 251 bonding FLAHIETEAGE, 1MHAT 2 M bonding #
HIRE U RE o b THER A mode=active-backup, 1B IS H A e
B I, S — AR JB ot o o LR BB

filiJH] OpenALIS IFf, bonding s i A3 e MBI B, [HIl, WZHAE Al REF 2L
FFH bonding s Y41 o A BT B L SSOE R A A o

FELHE bonding M, SEBMATLLFRET
1 ¥U7 [ YaST | > [ A&ty | > [ ApsaE ] .

2 A T B, IR | AR | %% [ Bond | o #% [ F—24 | 4
%dgio

v

AKXt Bonding
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90

(2] Network Card Setup

() No P Address (for Banding Devices)
@ DynamicAddress [DHCP [+]  [DHCP both version4 and6 |~ |

( Statically assigned [P Address
PAddress Subnet Mask Hostname

] [ ] |

Bond Slaves

ethd - 82566DM Gigabit Network Connection
eth1 - Netxtreme BOVE701 Gigabit Ethemet

Bond Driver Options

[

3 J%IUA bonding s AR E TP MLk i, A =Ry ikl (A
o fE 1P fiihit
. BRENIHE (B i# DHCP 5§, Zeroconf)
. WREELEE MY 1P ALk

SH A IR R T . 4 OpenAlS & HLEHE IP fihl, 55 [ F7RE
FEERTIP (/A |, SRABAEA T L35 8 — AR TP fiidik .

4 ﬁ%ﬁﬁlgﬁ%ﬁ [ Bond 78 | RilTHIA9RZIBOT I, BEIUHZANA bond B9 2K
AR o

5 il [ Bond SB)FCEEIH | o Al IRCANE

balance-rr

PRt B A

active-backup
TRtk

balance-xor

TR B AR

broadcast
PR B
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802.3ad
TR RREA R AR (r LR Y 2SR SR -

balance-tlb

SR PLANA T Y B o

balance-alb
FRAL PR TSI It 1 1 BT G ol T 0% 48 B s i PR B e T
AR B R BE 7 ) o

6 ER2M miimon=100 B H¥E | Bond Hid)Fi=C818 | . #HRE NS
W, A A A R S

7 %P4, BR%&E—T [ #EE | BB YaST RIS it o

[ Linux Ethernet Bonding Driver HOWTO | (Linux Z K48 Bonding SR#)#E
HOWTO) #HiT ALl M 2 s T TRt AR ], ke T
kernel-source B, fn[7E /usr/src/linux/Documentation/
networking/bonding.txt FIHEFZE .

A9l M Bonding
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BEEEFHZE SUSE Linux
Enterprise 11

HIRBUA W) #E S ALY SUSE® Linux Enterprise Server 10 SP2, HI[A] DL H g
B, LIMEIEH High Availability Extension 7£ SUSE® Linux Enterprise Server 11 |~
AT IABEEN, Prf a8 iaas HR i AR ee, HE RO A s —
s gl s — R 45 3% IR A1 F SUSE Linux Enterprise Server 10/SUSE Linux
Enterprise Server 11 #% .

£ 7 i die i, SUSE® Linux Enterprise High Availability Extension H it T —

ffl hb2openais.sh FE/FHE, &AL RHME Heartbeat £ £ OpenAlS #5 4EHE S

Wi, AT E AR R MR P RINTREAEAE /ete/ha.d/ha. cf HIWAL
B&, NoEA Y OpenAlS #EAEHEE P HIAHREREZE . BLAh, EEREFTIE CIB LU
¥4 OpenAlIS TEfi] . [ OCFS2 R A &%, LKA cLVM Bt EVMS,

5 ¥ #4E1¢ SUSE Linux Enterprise Server 10 SP2 {84 % SUSE Linux
Enterprise Server 11, fRFFEHATLA T AER

1. ¥ SUSE Linux Enterprise Server 10 SP2 # 4 [94H ]
2. ¥ % SUSE Linux Enterprise 11 [95E ]
3. HEEES [95H ]
4. WHRERL [96 H ]
JRSI e AR, T AR SE B AR 10 s SR FORT R AR TIRAE

A BB & SUSE Linux Enterprise
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9

E: EHEEE

TEE T & SUSE Linux Enterprise Server 11 12, 5l /A= #1183 SUSE Linux
Enterprise Server 10,

11.1 EfREEHD

3 2 A BEOHT 28 2 i R e AR I B SR 2 R, R LR H AT R
187 11.1 ## SUSE Linux Enterprise Server 10 SP2 #%E

1 BAEE,

2 f@[ Heartbeat ZHREFEZE /etc/ha.d/ha.cf, VoARE A AL AL LT
SCARZ M B o

3 WERBLA AR RAETA RS FEAAR] ¢ /etc/ha.d/ha.cf fll /var/1ib/

heartbeat/crm/cib.xml,

4 FEEETESUT rcheartbeat stop, (A B RGHRIEN BEAIRGE .

5 TS EROIRAZ T, B TSk Esg i — RG22, BRI
THEZ, ATEE H £ SUSE Linux Enterprise Server 11 12 75 2 B AM 2R #1017
FERFE AR

* /var/lib/heartbeat/crm/cib.xml
* /var/lib/heartbeat/hostcache

* /etc/ha.d/ha.cf

* /etc/logd.cf
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11.2 BH/ &3

@ﬁﬁ?%%jﬂﬁ%\Tﬁ 2%, AT LABH bR o 4R B B ST 28 A o 1) OB AR .
B ] AP ERT, e 7ra S fi B 22 4¢ SUSE Linux Enterprise 11

1878 11.2  #37= SUSE Linux Enterprise 11

1 TETA #E LT 477 SUSE Linux Enterprise Server 10 SP2 & SUSE
Linux Enterprise Server 11 F5E8T . UNTT Anfa] 58357 28 & AR B, & 2B
{ SUSE Linux Enterprise Server 11 #5-Z45# ) " | & # SUSE Linux
Enterprise | —3

Bt A, s n] IR A 5 S Hi B 122 4& SUSE Linux Enterprise Server
11,

2 TErH AT I, A SUSE Linux Enterprise Server E’J%ﬁﬁziﬂi SUSE
Linux Enterprise High Avallablhty Extensmn 11 A B n 22 S T 2e 4,
T AE RN, FES RS 3.1 8 [ 724 High Availability Extension | [21H],

11.3 &ERlER

‘% %% SUSE Linux Enterprise Server 11 F1 High Availability Extension Z 1%, {Hn]
B i g‘ﬂ High Availability Extension Fifi [ S5 R 34 1 4508 J8] 2 35
HEWARTESSA iﬁﬂ%ﬁ_ﬁ?mﬁiﬁﬁﬁ BOE . EEESEREITEI TR,
(AT SRR BB FIRGE . RS S i L AR E AT D0, R 2 82 ph F Ak e
PRIB LB R AA E R, HHRREFHENIR /usr/1ib/heartbeat W (G H
IR 64 AL R, RIALR /usr/1ib64/heartbeat H),

E: UTAREE

%TE%“ PR, Mo e TR OB 22 E)o
CERT LA LR FROIA 3% T TR ORI 2, (A Y

B2 11.3 M
1 e —(AFTES |, ST B S50 b 22 A 23Rk H Bep

$ mkdir /tmp/hb2openais-testdir
$ cp /etc/ha.d/ha.cf /tmp/hb2openais-testdir

##E 4L HH & SUSE Linux Enterprise
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$ cp /var/lib/heartbeat/hostcache /tmp/hb2openais-testdir
$ cp /etc/logd.cf /tmp/hb2openais-testdir
$ sudo cp /var/lib/heartbeat/crm/cib.xml /tmp/hb2openais-testdir

2 LA 482 B dRaE AT A el 5
$ /usr/lib/heartbeat/hb2openais.sh -T /tmp/hb2openais-testdir -U
LR 2 64 POTRSL, sHEHLL T8I

$ /usr/lib64/heartbeat/hb2openais.sh -T /tmp/hbl2openais-testdir -U

3 GEEGICERREE A openais. conf Fll cib-out . xml fEZE :

$ cd /tmp/hb2openais-testdir
$ less openais.conf
$ crm_verify -V -x cib-out.xml

AR RS B R F A AN, 552 BT 442 High Availability Extension H1/)
/usr/share/doc/packages/pacemaker/README . hb2openais,

BFE11.4 HHREF

AT A A b i 2 A%, (AT DABAAAEHREORL . e — TR L
Frigif, FESEAE(CIB) & H B R 2L EI RS b . IR PR B B
e SRR I T HARRE

1 R sshd 7E T A BT root PG AT HURERR IO BT RS BT, DA sfs
RS RE I R S AR R B A A A TR

2 High Availability Extension F&ff T Fa% ) OpenAlS #HBEMZ . AFERITLA
BRI, AR BHRIHBRE S, SR} /etc/ais/openais
.conf #EMEZ,

3 Dl root B/ MENEHRELTFAE . A IEAEfE ] sudo, S —u EETESE E A
FRER I -

$ /usr/lib/heartbeat/hb2openais.sh —-u root

FEFREE S /etc/ha.d/ha.cf PHEFFAVALAE, 728 AN OpenAlS
EAENEENHAHAEIE S /etc/ais/openais.conf, FEpfaid &t
CIB AH1HE, bRl s AR Y 5 42 4H BB A5 75 ZE IR 7)€ Heartbeat % 45 OpenAlS
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hﬁ‘&;ﬁ JIT A S8 i PR R AR TR B B L SE A, SRAR PR R 2 A
High o

4 FERREERE R TR
e AR, AREE 3.3 B [ AR | (24 H] iR Bl s A e
SEMTEAZ , BUANREE B2 2] SUSE Linux Enterprise Server 10,

11.4 NEEZEA

LT RGO R RS B T 2 ANk, B2 B4 High Availability
Extension /] /usr/share/doc/packages/pacemaker/README
.hb2openais,

##E 4L HH & SUSE Linux Enterprise
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Oracle Cluster File System 2 1 2

Oracle Cluster File System 2 (OCFS2) J&— R ) H st Z A %%, Bl Linux 2.6
FEFRA RO A . OCFS2 Al R AR TR R . ERER
FVERL BRI 55 L LG e g SRR LA R RN

SRR B ARERIY o 75 a0 46 MR U A B P ol P A 2 P hDORG P P LB HA M8

(K& OpenAlIS 1 DLM) Y34,

12.1 $5E R (B8

1£ SUSE Linux Enterprise Server 10 BB hiiAH, vl F OCFS2 84 LA A7
fifRR 7 ZE A A -

o — B AR B B
o« AP XEN SALEHT

XEN i it e S R 5E iR ie T G 7 I ey s SR e 9 ) OCFS2 B, 1A
T fril g ] 4R AL R 1 R B Fr) T 42K XEN EERERAS

+ LAMP (Linux, Apache, MySQL 7l PHP | PERL | Python) H
ItAh, HIREL OpenAlS 52 2# 45,
OCFS2 B2y msfe . ¥, PATHEME R RS, & FHIIRE:
o AR LRYPTA ERESER AT A E R U 2 . (S L e 4 11 OCFS2
Bt e — R BT
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o A T ] S IR R S R A T R IR S AR, ST

£ EA BRI S E BE
[ BB E T HE (DLM) | & b S AF B

DLM R AR BUARAE R EC ], (HE AR ARt B DLM 5 A
SATIORE e BE ST 00 A%, HARFEE T RE | 2 IR

o FTA RS AT I AT G A O DhRE . TSR IR AR A R

WA, LARIARAIA 200 S AR i

OCFS2 JRgfit F 5 TfE
- THHEERMIR
- hEEROR H L.
- PSHTRGEORME S Btk
 SCHERDE 4 KB M Z BN (B8 T BA AR SRS, iRk

K/N%5 16 TB,

« AR EIE 16 M L ETE
BRI RIRUERA H B V0 32k, LU ERHRARE .

12.2 EEARAENEES

PR OCFS2 A HIFE . WA BN IBLES S HRRE R, G52 BHAR 130

o

£ 12.1 OCFS2 FLHEE=
OCFS2 £H#EX i
debugfs.ocfs2 DMESEZ H Y, a8k OCFS FE%R AR %8,
fsck.ocfs2 WA RERSUE G A, WRRIEBEER,
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OCFS2 £ HER ik

mkfs.ocfs2 TESEE ST OCFS2 MR R AL, "Z3EH iy Bis
B RY R LA B

mounted.ocfs2 ERINGS 24 240 AT OCFS2 #: M. fH I
B #E Y OCFS2 B i A&t 2 Frfa iy, aksH
fiif OCFS2 #:%

tunefs.ocfs2 T OCFS2 R RH LU, WIGE MRS . f B S
FESCH . A BTESIEAE G B 2R, DICER/N

401

12.3 OCFS2 £

SUSE Linux Enterprise Server 11 HAE " & H 5223 OCFS2 #2004 (ocfs2),
L] OCFS2, #EfHH] YaST (B547) TE B N HiBE 4% ocfs2-tools
FAFF) ocfs2-kmp-* Eff,

1 DR sl S A, FRBIBC [ YaST #Eidil il | o

2 BRI e ) > T B ] .

3 G [ #r4 ] LLi¥E SUSE Linux Enterprise High Availability Extension AJ F .

4 EH [ BT rHAE A | W [ g | > T

6 fi— T [ #552 | WHKIREI AR5

12.4 #3T OCFS2 &

WA TR RER, BoE A R L H FH OCFS2 df# 7. OCFS2 i,
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12.4.1 SEiR1&4E

PRI AT, SHEAT D SIAER:
« YEMG OCFS2 MRl 208 P i o RS B 2 T S 1]

S R ORI RS S SRR R AT I AR OCFS2 &M, (HMEA Y
JE ARG M B RS IR A R R e K, A sl BT L ah e

SHIEE &4 ocfs2-tools B, Eﬁiﬁﬁ%ﬂﬁnﬁ, sH{# ] YaST sli#54>

T 2e 4, IS YaST s, FE& R4 12.3 i [ OCFS2 & |
[103E].

12.4.2 S 7E OCFS2 fR#%;
A7, OCFS2 MEREIR Z 1, WhZHSEa%E OCFS2 JIj# -
TG UL BT S s v ) — TR
T PRGBS , 0 LAARGE I sl R 55 508 A
2 iR E S H AR
2a i) crm SMEIFERE, WEOBTE S HTRAHRE

crm
cib new stack-glue

2b @57 DLM H#s, bAe s i i A s b Taz s .

configure

primitive dlm ocf:pacemaker:controld op monitor interval=120s
clone dlm-clone dlm meta globally-unique=false interleave=true
end

2c TR BRI, IRIRIRAL

cib diff
configure verify
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2d SFFAHLRE DR, WASHSNERY -

cib commit stack-glue
quit

3 i [crm] Hris O2CB 4H7E,
3a HE) crm SRR, S EHTESTHTAAHRE

crm
cib new oracle-glue

3b X Pacemaker DA7E 24 N4 T 25 BUH) 02cb AR

configure
primitive o2cb ocf:ocfs2:02cb op monitor interval=120s
clone o2cb-clone o2cb meta globally-unique=false interleave=true

3c FEMfEE Pacemaker M8 7E [RIAK T BT dim MR Z RIAS Y BT &G _E BCE) o2cb
e -
colocation o2cb-with-dlm INFINITY: o2cb-clone dlm-clone

order start-o2cb-after-dlm mandatory: dlm-clone o2cb-clone
end

3d SEFAHRE BREEARAE, WATRINERT .

N iy ctoal ] (;::
=l
e

12.4.3 #Z3ir OCFS2 &1t

7 OCFS2 HE R A B i 2 8, HRgE=SE T — BT,
1 BHBE R, e LIRS A s R 5 58 A
2 :BHiT452 crm_mon WA LR FAR
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3 iR A5k 2 — AL AR A -

* i mkfs.ocfs2 AR, WTFHIESHREELER, H2H
mkfs.ocfs?2 er'd:j(ﬁ:o

TR 1% 16 RSB /dev/sdbl &S HTH) OCES2 F#
KRB, sEMH

mkfs.ocfs2 -N 16 /dev/sdbl

3

i 2 [ T 2% LI ST

OCFS2£:% HirHEER

MR

L NN

GIE TR
T

High Availability #55

A5 P P 42 R T R R A [) BT B R ) A ik
i tunefs.ocfs2 A HARESUKTE BB .
B EKR/NEOE LA BRI R Z 25 M/ N

HEIEA 4, 8. 16, 32, 64, 128, 256, 512F11024KB,
¥ ALE T 22 AR BB e RN

Oracle @t sk &R H M FH 128 KB 53 K %% . Oracle
JREEE% Oracle Home fii FH 32 5% 64 KB %K/,

GG eSS Sy NCIE T = ﬁﬁ"lfﬁlﬁﬁ%ﬁ, OCFS2
o A N RFRESE, B0 H RS ARG iR
A LLJ& /)N endian ZE4# (U1 x86 . x86-64 Fll ia64) F1°K endian
ZAFE (U0 ppc64 1 s390x) FIALA .

TR R PR RSP A A RS 22 o B A A S G e fff
bn{iwﬁ%ﬁf Wzn journal:0000 At &5 A 15 Uk 21 0
HAT— T8

ST IRFRE AR A A B R R S A I A B B B, RS i
¥£Tﬂ?ﬁﬂ’]ﬂiﬁ§f€ H. ffifl tunefs.ocfs2 /\Jﬂﬁﬁﬁ?ﬁaﬁ?
BIHOMET B ECE 5 R D



OCFS22:# HiiRBER
ES

FSIN  RERAGUEN R A R N SRS R
[ERBERN

HEIEAT 512 770 (ANE%) . 1 KB, 2 KB 1f 4 KB (i
o] A A AR e s )N

12.5 #E; OCFS2 %
1 BB BERLRT , 0 DIAR B T & el [/ 45 B8 A
2 GRS crm_mon M A FAR,
3 A FA ik — s,

% FEEEH OCFS2 &

A TR ocfs2 fE R ARG LMILAGLUE ], RIFT2/E7& 1 OpenAlS Bl
EFHZAT, FUCHIRGZRE R RS

* 7F ocfs2console W1, J* [ AT H#EHE | W H PSS K8, T
[ 2E# | 8 0E H SRk ol BB G TE G, TR —F [ #EE ] .

© PR RBEM, SEHH nount 54,

o (RS T B R RS, oof B Filesystem Al A AT .
TR FFANE AR, sh 2RSS M B R R A4 [108H ],

WIIEEHA% , ocfs2console HINAEE T B Er N IR B4 E

#IA iR

T2 Oracle #2714 o_direct FHEAR BH FIRE 22 .

datavolume
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1EIE iR

-
7

JE W, TSR 1O ARk 72 B

nointr

HEBCERERRGEI, SHEHL MY

187

1

12.1 (EH#EEE P S HH R RS
R crm SNFEFER, 0 EHT T B A RE

crm
cib new filesystem

XAE Pacemaker DATE#5 45 N4l B L 3EHE R R 40,

configure

primitive fs ocf:heartbeat:Filesystem \
params device="/dev/sdbl" directory="/mnt/shared" fstype="ocfs2" \
op monitor interval=120s

clone fs-clone fs meta interleave="true" ordered="true"

i MEAE Pacemaker 18 7E [R)AK L 04T o2cb IR 2 48 %45 1Y T B 1 BCE) 02cb
KRB
colocation fs-with-o2cb INFINITY: fs-clone o2cb-clone

order start-fs-after-o2cb mandatory: o2cb-clone fs-clone
end

AP RE DR AR, WATROME R -

cib commit filesystem
quit
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12.6 EHMEEN

W8 OCFS2 M 2 &5, 525 [ Oracle [ OCFS2 #Z [http://oss
.oracle.com/projects/ocfs2/] | L (OCFS2 fi[i# 15/ [http://

oss.oracle.com/projects/ocfs2/documentation/]) o
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=5 LVM 1 3

I PR RITRE, BT RA A S IR AR TR . B
FINE B M A# 1) Linux Volume Manager 2 (LVM2) Z8i8 5E{H, 1] 37 5% 78 4 AR
H TR A AR E T WA B . R R B M A A R A e 2 AR A H A
ARG A

B TE cLVM, W EA AT 2 G Ea%E (B4, | Fibre Channel , FCOE .
SCSI &, iSCSI SAN & DRBD #2 it s (A7 308 .

TENTB, cLVM fifi FH 25 AR HE AR (1) 3 BEUEH 2 A5 P B (DLM) JoE s ¥ LvM2
HEORHOAFEL, Y DLM € vk Bl i) HoAth oo /4 (il an &g 5 b) 4, Br
PISE L G 1 SE RN E G IR 32 B AR

cLVM AN i LS R A B P A7 AT I, WAZETESZ cLVM 45
P> BEAEITE B 252 OCFS2 ok ot 37 172 35 42 JiE i Fe =t

13.1 cLVM BJZHEE
LR IR R A, D ERINSE R L R TR
1 85U A AR LVM2 B R,

HiliE /etc/lvm/lvm. conf FEEWHKE N IH—17:

locking_type =1

AFBESATI AR S 2 3, AR AR ARERRE . R AR REA 2 v A T8

#HE LVM
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2 # clvimd EVR A6 B A5 7E Pacemaker BB, I0{# 24K DLM

B crm AHRBSMEIRE ¥ A LR A BEAN R s

primitive dlm ocf:pacemaker:controld
primitive clvm ocf:lvm2:clvmd \

params daemon_timeout="30"
clone dlm-clone dlm \

meta target-role="Started" interleave="true" ordered="true"
clone clvm-clone clvm \

meta target-role="Started" interleave="true" ordered="true"
colocation colo-clvm inf: clvm-clone dlm-clone
order order-clvm inf: dlm-clone clvm-clone

AT, SEEE C e P BB LE I, AT LG AT crm_mon B,
GUI Aeha 44T AR o

IR 44 e LVM 19 EE R G AR .

pvcreate <physical volume path>

SRS SR e A R R A A

vgcreate --clustered y <volume group name> <physical volume path>

Wit EE S AR RIS, .

lvcreate —--name testlv -L 4G <volume group name>

AT AR 5 UM B, S T 7R LVM
i

primitive vgl ocf:heartbeat:LVM \

params volgrpname="<volume group name>"
clone vgl-clone vgl \

meta interleave="true" ordered="true"
colocation colo-vgl inf: vgl-clone clvm-clone
order order-vgl inf: clvm-clone vgl-clone

7 5 BEAE R AT E S HORERR AR AR, SO R s FEre iy

Hr, R SRR AR R A PR i, cLVM e 2
i8S LR VG AP i BT A R A
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primitive vgl ocf:heartbeat:LVM \

params volgrpname="<volume group name>" exclusive="yes"
colocation colo-vgl inf: vgl clvm-clone
order order-vgl inf: clvm-clone vgl

8 BfE, VG M n] AR R A A RAW AR . &
FRERE S P E A I AR 5 AT TERER AR, IERRA REMERUE) VG IR BT E
AT A AFFIHEFF BB

SERUESE A RE A E PR, B ATGAEAT A S T AR b —HatedT LVM2 ARG
RE o

13.2 FAREREE & HY LVM2 5245

A5 A 2 A D) T3 5[] — {18 T R TR A 36 4 W (2 BB A M e drbd 0 AT
RESRAEE M), EREIITESUE LVM2 it PV et o

B, R vgcreate fE4 M ErRE A M ARG SRR R R A, A
DRBD B2 [H 2%, #EMMEE DRBD S fE i 2R &

A BT LVM2 18—, Sl AT LA 1A
1 %4ifE /etc/lvm/lvm.conf fERIHFDL filter BENTT,

2 2SR IR AR 2 IERRO R S T L. BTEL [ a | FORRZZRMN
A, ArE [ FORTERK BB a .

3 HERBRM A /dev/sdbl MR, S5 T ANFRA0HYE 2 g AR A .
"r|~/dev/sdblS$|"
SERE ISR TUN R PR :

filter = [ "r|~/dev/sdbl$|", "r|/dev/.*/by-path/.*|",
"r|/dev/.*/by-id/.*|", "a/.*/" ]

% DRBD FIl MPIO it {EAE 4 i A HAB R i 1B 8 A 7 40 R Bz -

#HE LVM
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filter = [ "al|/dev/drbd.*|", "a|/dev/.*/by-id/dm-uuid-mpath-.*|",
llr/.*/ll ]

4 FAHBER SR AR B PrA e AR G

13.3 MEFEZER

2 %A Pacemaker B73 17 B BUE (PP http://www.clusterlabs
.org/wiki/Help:Contents),

Bl cLVM FAQﬂ?’f http://sources.redhat.com/cluster/wiki/FAQ/
cLvM HikF|,
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SR R EBER S (DRBD) 1 4

DRBD 1 G515 TP 491 2 (017 WA AS [ 328 155 1 o 1 Lo S 5 5 A7 S i, B
OpenAIS FEFLHE IR, DRBD 4% #=UHY High Availability Linux # 4.

BE

SRR R EORIR R A BN . Ay T RGBSR LA, IR AAR
R AN A (VPN) RS

SR B AR B KB R s AR, & e U RS N A BRI
—3, (I ocfs2 %5 SR S AR S R, L] LS I {1 6T B Al 2 3 B RS A
7o

8%, DRBD {#i ] TCP ¥t 7788 7 DRBD Hii B[l fEf i il 55 E BB &
AN ErBE R AaE R

A DRBD s Tase, SRBAREEEL AR A%, Ira B
FE R B B E B B /dev/drbd<n> S ST AT, A E7E Raw
S FSER, % DRBD €% Raw s ffif) T 1Y 128 MB 2 & FIRMA7 4
Bl SEBSWMEALE /dev/drbd<n> % F I AZAE Raw % AR AL

Fhn, s Raw s/ N4 1024 MB, Hi] DRBD 2% HRE(H H 896 MB & £

PR, 341 128 MB B3R TG A7 P A EORL Z o AT IA7IBOR /N2 896 MB 2
1024 MB 2 [l 23 [ BB AR @ R, PR 2 ds ikt s LA il PR G T 0

S S R R 5 (DRBD) 115
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14.1 %3 DRBD fR7%

FEL Ay drbd HEFTTREM, SETEAEIE #E S W 5 SUSE Linux Enterprise Server
We4S I 4% High Availability Extension A i, 058 15843 [ 2245 85% € |
[1E] TPk, %4 High Availability Extension [ [R]RFt & 2224 drbd FEzURE

E 38

WRATFE RN SR 1 HE i drbd, T LLHIHE High Availability
Extension FINEE &, SRR AR A drbd, 2SR I8 e e S T A% L
g

14.2 3%7E DRBD fR7%

E

TR I R #e 44 7% node 1 B node 2, DI EEGEA4FE r0, ¥ node
1 S0E AT EERS SEBEIE R, DUE A E C R RS BLRE R R

1 BH) YaST S sH BRI [ HAl | > [drbd |
2 TE [ BEIALRE | > | PR ] v, 2BER [ BERL) LATE BARIRE AR 44 BB drbd .

3 QPR EEOE SEIE I, G [ AR | o TEEANRGL [ A
B, SIBUEASEETRCED AR AR AT LSE 1A R drbd B S
o

4 ERRREIRALRELE | EIRALRE | WRUE . T [ B | aTESOEE IR 2R
ROE LT 2

[ B EIRN 2 AG, EH AL ro.

[ 1 7% | 25 RS ) SRR R
RiaizE 25 BBG Y TP 7 ik B G
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[ it | PR B G L O DR A il o TG il it
SRR

R A7 1L 3 o A2 R Py s

[ AR | [ Bt | vlE%E S internal (B, BISEHR
S UEAR RS, AFEIR debd JITis i 48R

{lifH] internal I, MIULLMHFR T Y 128 MB %5t
HE IR A AR

W] 22 5 drbd B IRAH A — M BB R s . i, 4
RE MBI AN [ BRG] % /dev/
sda6[0], BRI /dev/sda6 [1]1 FIAES M
IR, A, R Eas S AR TR /D FEER 128
MB f9%5 [ .

FIRFA EIEAE /usr/share/doc/packages/drbd/drbd.conf it
%8l drbd.conf (5) &R FSCHPERLLFIBIHETT T RRAH

¥ /etc/drbd. conf FE LM BB R4S (node 2) FAY /etc/drbd
.conf ﬁﬁo

scp /etc/drbd.conf <node 2>:/etc

TERHE BT LA LI 484, LATEM R &R &8 LR 1L 3 i DRBD
R

drbdadm create-md r0
rcdrbd start

fE nodel FHFALIT48%, #f nodel sXE A FEHIES,

drbdsetup /dev/drbd0 primary --overwrite-data-of-peer

TERHA BRI R84, fft DRBD IRA5IRAE :

rcdrbd status

orHGHR R s (DRBD)
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S| PR B G 0 [ S o 2 R AR AR E., B redrbd status
Eisaeat oy A A5

9 W ATES B HS se ARl 1%, LA reiserfs 254 28 R A% Ak T A
25 A9 DRBD &M, Al LAE AT Linux #2245, N, @A

mkfs.reiserfs —-f /dev/drbd0

BE

Z%Zf;fab F{fif /dev/drbd<n> &%, MAEETIEN /dev/disk
A 24 o

14.3 jH|zX DRBD AR7%

AL A BLAH BBy F PIAT, SEBU L ] AR AR 1) DRBD ZIfEHIEL
LR AT B R A R F) AR i

1 M5K node 1 ) DRBD JI# .
la BRI TS, U root MIHEBIFES S EA
1b HALITHE4, 7EEIEE 1 B 8, W /srv/romount
mkdir -p /srv/rOmount
Tc fALLUTR4, 4 drbd i
mount -o rw /dev/drbd0 /srv/rOmount

1d BALITHES, DAGE 32 HB AR

touch /srv/rOmount/from_nodel

2 ik node 2 | f) DRBD % .
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2a PHsOmE TS, Ul root fMiHF B[R4 S 1B A,
2b 7Enode 1 LFEFALITFHE4, HI'T node 1 I AHEHE

umount /srv/rOmount

2c fEnode 1 FEALI 454, # node 1 FiY DRBD JR¥sFEAK -
drbdadm secondary r0

2d 7E node 2 FEALI 454, K DRBD iR T4k
drbdadm primary r0

2e 7f node 2 #rALITHE4, 10 node 2 275 2 FEEHI RS
redrbd status

2f g ALUTHE4, FETES 2 FH 2k, W0 /srv/romount
mkdir /srv/rOmount

2g 1t node 2 [EALLFT54, 44k DRBD &t
mount -o rw /dev/drbd0 /srv/rOmount

2h i ALUTHE4, BERSTEEish 1 LasT RS SR A nT LI

1s /srv/rOmount

MBS Y /srv/rOmount /from_nodel FEZ

3 WRARESAE AR BB AT 9T, RIZ/R DRBD &8 2 58l
4 FHUGE node 1 5% 24 - HHTEG
4a 7t node 2 FEALITF48%, HIF node 2 [ IHRER

Ayl W Y5 (DRBD) 119
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umount /srv/rOmount

4b 7f node 2 FHA LI T4, #% node 2 I/ DRBD IRERFA :

drbdadm secondary r0

4c TEnode 1 BEALIT484, 1% DRBD i 4% 4 3 2L MHs

drbdadm primary rO

4d 7F node 1 FEWALITNH84, 4% node 1 &5 24 F ZLHI B

rcdrbd status

5 ARG A %ﬂﬁﬁ@)jﬁfﬂﬂﬁﬁtﬂfﬁﬁﬁ IR B B T A SERS I, ] DU
JH OpenALIS it DRBD ¢ Ay e AT LRSS . 07 42 4 At i8Ik SUSE
Linux Enterprise ) OpenAlIS fY& N, 352 R 184y [ AR 1Y |
[27H].

14.4 DRBD SRt HEfR

drbd FE W I AR 2 AN RICIF LA A IR IR AR ) 25 Rl IR . DA S BT T —
R, AR T PuE SRR RPN

14.4.1 #HRE
UWERAIERAY drbd SEARIE T TAE, RIn] e 4R MR .
ORI B AR RO AN, SEAT TP ER -

1 BRI I, SRR root MIIE B A

2 AT drbdadm (3% —d BEIH), HIEAHEHEE, @A

drbdadm -d adjust r0
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£ adjust BIHREEATT (dry run) I, drbdadm &5 DRBD &R E
PrAHAEEL DRBD #HREARZIEAT HLIL, (EONErgdTien, dabddmit, LUskE
T TR A T AT Sl 1) 2R B S A

3 R drbd. cont MR PIATESE R, S CMOIEIESESERR T AEAE

4 SR HIE BEBOE B ERE, SRR T drbdadm (R -d #EIH), #A
drbdadm adjust r0

A4 ek sl RBAE R E A ® DRBD &,

14.4.2 T ZHE

2 DRBD T, FHEA MR I/NE R, Ik Node0 8 node 0 JEAIF
By e

WA Z WA, oA SR ] SR AR a f, EMEAR AR RS
Hra BT ) 1P Ak, AEIERRIG VLT, S50 S 8
disable-ip-verification i DRBD ZmsIHE 4%,

14.4.3 TCP iE 7788

IR R A R R, 15 ] RN R AN B KOl B T IR AKTHRAR,
DRBD {4 [i] TCP 5 7788 F7 HCH A B8 5 A 75 i 18] B85 _E 3y ] A7 IRk
j:EO

14.4.4 DRBD S{EEEFFAHKEZEER

U2k DRBD ANHEAAF U HT R BB S, sl e S Sm I 24IRRE . fEiEfE
UL, 451 DRBD FREUKF e EIHH B, 0 HA g, 7RiE
FEEWT, ELL FEE S AR /var/log/messages :

Split-Brain detected, dropping connection!

A BRI IO, R EUSE I — A 25 TR R BT . B AGZETRS, SRR AT
UM R4

orHGHR R s (DRBD)
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drbdadm secondary r0
drbdadm -- --discard-my-data connect r0

TEHABHIR b, BATH%

drbdadm connect ro0

14.5 EHMEEN

A B AR 5 R URE T DRBD
- AJTEEAEIRAE Th I DRBD 1 847 SO

drbd (8)
drbddisk (8)
drbdsetup (8)
drbdadm (8)
drbd.conf (5)

* /usr/share/doc/packages/drbd/drbd.conf Ha]$k 3| EHFaE )
DRBD i fji| 4%

 BHZHHE http://www.drbd.org,

* http://clusterlabs.org/wiki/DRBD_HowTo_1.0, M Linux
Pacemaker Cluster Stack Project $2{It,

122 High Availability #574


http://www.drbd.org
http://clusterlabs.org/wiki/DRBD_HowTo_1.0

IV
. REEE
EHERR
5

/B0
O






FEFEHFRR 1 5

JEIAERIN B 463 6 ] Heartbeat 5, AT RE S HH BE—LC 5 LUBR e (0 R TP, B
A5 B R AR A FHRR AT 2940 % Heartbeat INFRFRIT o FA 55 W A An o]
fip DR P RE A — L8595

15.1 LEERE

TEZREENT B AR AR R B B R, SE R IR LL TS BT .
B

SO LSE HA B
SCE M BRI EML SR High Availability Z8EMH,
High Availability Extension $&{}t.

o

AR High Availability Extension J& 757645 #5 42 B85 I %¢ 4% 4 SUSE Linux
Enterprise Server 11 FJMHINE &, AN [ High Availability | #5825 KE
3.1 fiil [ “4¢%& High Availability Extension | [21H] HRTIRZE R & HE8s |

A s 45 H B R LR A RE 2 AR AR AH ) 7
AR I 2 P AE T A, R B A AR R S AR 1 T BT B TAKES 3.2 8 [ #)
IGHEERCE | [228] BT FE FHAHE bindnetaddr . mcastaddr i

mcastport,

GEMA /etc/ais/openais.conf H AT 5 BT B TR E 10 FHAE E
B TH R S A AR A o

SEHEHE A
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AR S, S E R T SR BN /etc/ais/authkey 1
E= RGN

B K s FeiF i it mecastport HEATIEFAAE?
A5 N TR 4% s 5 61 B 138 U mcastport BY B R BHLE , 150 B K S A
HAE, RS 3.1 i [ 2% High Availability Extension | [21 8] A fdi
YaST i3 VIR e R, J8H & F BIERE B JORROE

T R mcastport AR KOEFHAE , G55 EiEE E /etc/sysconfig/
SusEfirewall2 FRYBEE . B, HUBH AR HIM 1Y YaST By Jofiatse
Mo t&— [ waragRss ) > [ R | 24%, #% mcastport B 2 i
[UDP # | i, SRR

TEA a SEHT 25 ) T OpenAIS M7
i /etc/init.d/openais status M =EHTES A OpenAlS ik
fE&. #7 OpenAIS WA BT, RIFEMPAT /etc/init.d/openais start
1 L RS .

15.2 HA =5

HOCLE TR R R ARIE N, ST E UL N 3. B e R BRI
(SIH —o) MM EIR (-1):

crm_mon —-O —Ir

HUR N RE 10 FPEFHEH— IR (B5A] DL Ctrl + C BUHRZERAE) . SHFI0R
(I
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&M 15.1 (FIEHEN
Refresh in 10s...

Last updated: Mon Jan 19 08:56:14 2009
Current DC: d42 (d42)

3 Nodes configured.

3 Resources configured.

Online: [ d230 d42 ]
OFFLINE: [ clusternode-1 ]

Full list of resources:

Clone Set: o2cb-clone
Stopped: [ o02cb:0 o2cb:lo2cb:2 ]
Clone Set: dlm-clone
Stopped [ dlm:0 dlm:1 dlm:2 ]
mySecondIP (ocf::heartbeat:IPaddr) : Stopped

Operations:
* Node d230:
aa: migration-threshold=1000000
(5) probe: rc=0 (ok)
(37) stop: rc=0 (ok)
(38) start: rc=0 (ok)
(39) monitor: interval=15000ms rc=0 (ok)
* Node d42:
aa: migration-threshold=1000000
+ (3) probe: rc=0 (ok)
+ (12) stop: rc=0 (ok)

HSCHARET L GE 2RI 15.3 [127H]). KRB G IR E/EY

+
+
+
+

http://clusterlabs.org/wiki/Documentation I Configuration
Explained PDF € 1£ How Does the Cluster Interpret the OCF Return Codes? (#%4E
LifeTfiEaE OCF (a1 G 7 )— B vhaft ] = FA [m] i 48 i 8 .

15.3 T REELE

F M e SRR 2 o) 2
A R I H AR, SEMEAAER crm_mon. JE&HAAH AT DC,
DAz i B RG C R0 A 6 G B

SEHEHE A
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TN —SEE B A LA A
LR A Z A

* HICEBHEBIESR /etc/ais/openais.conf, IRIBIRA #55E NAS HT RS
1 22 B A A7 i 2 A AR A (8 mcastaddr 7 interface BB

).
A KR
RSB O SR B R

o R )RR DN Ry SR HI B I AR P T, e LAY SR AR B O RE AN IE R
B REREECE A FER DU SN, A SR [

FZHH HETE A& TR,
ffHE4 crm_resource -L [ HATER .

RO BELMEE, (HEiEki,
HE R TR TR, HLSB, RFEHITEFH 4 start BLEF
14 stop. At OCF BEITAE, shoCaloe iy mIRss s, filun,
HIER TPaddr OCF BEFFEIRE, WZHRSGE S ip M, IrEse i
9\CF_RESKEY_ WA A R BRI S, BN LRI, PUTLL TS
~N .

export OCF_RESKEY_ip=<your_ip_address>
/usr/lib/ocf/resource.d/heartbeat/IPaddr validate-all
/usr/lib/ocf/resource.d/heartbeat/IPaddr start
/usr/lib/ocf/resource.d/heartbeat/IPaddr stop

A AR R, ARA ATRE R R/ TR AR N, WU 2 HOE R B

TR — e R HIGREL o BEU A B RS 7
BTG —v S USR8 . A ZWHATICRE, ME A TCRAERSS
iy i

Jn o B A R
FATEE RN ID (AT &R crm_resource -L H%), BRI
crm_resource -C -r #JF ID -H ZHBERECER.

FETL AT ocfs2 7%k o
Wiy /var/log/message &&&AH I 17!
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Jan 12 09:58:55 clusternode2 lrmd: [3487]: info: RA output:
(o2cb:1l:start:stderr) 2009/01/12_09:58:55

ERROR: Could not load ocfs2_stackglue
Jan 12 16:04:22 clusternode?2 modprobe: FATAL: Module ocfs2_stackglue not

found.

HERHI, Bb TR O A ocfs2_stackglue.ko, ZHEEN
ocfs2-kmp-default., ocfs2-kmp-pae B ocfs2-kmp-xen, E.HEf
T2 FE A% TR

15.4 EBRGEAEEN
Q5 Linux A1 Heartbeat | B & vl FHPER HABE AN, ek e 5L G a1

1 H 7 Heartbeat #5455, 5520 http://clusterlabs.org/wiki/
Documentation,
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EEEHTEH 1 6

High Availability Extension [NHEA Al 1 B A 8 174 Iﬁﬂ%%ﬁﬁ%ﬁiﬁzﬂ
AT HHE T CIB i s R A R B AR B IR i -, 565 15 % [ AEZEAFAR |
[125 ] TR &8 T B IR AR oAt 45 4> ﬁiﬁjﬂqﬁ/\lﬁgﬁﬁk TR SN BE
e TR

PR W LR T ZTHBL AR A A B AR, MR 4 T A 58 B S4B
A

ARG 2N
crm_mon 84 Al R s S AR AR SHAN RE . Hodi A5 FT B, uname
wuid, REE ., BEPFENEIELELS HWHIDRE . crm_mon A H AT
HURE B AP IR, HTML 558 (NSRSt iR A8 5 B i) s 42 4H e
%, crm_mon St & 5%4&@5&’%{)?5’]@?% (SR IrE ). R T HE
(A BLAE & 5ETL R E A 4, 552 Berm_mon(8) [153E 1.

EH CIB
cibadmin $§4 ZKFEEHEFE 4, HIREAE Heartbeat CIB, ‘& RJ FHZRAHE] |
O M AB T BG4 CIB, THIBREEAH CIB, a7 Hith CIBAE FEAESE .,
T b T A i HBRE 2REIL IR FAIAN 43, 552 B cibadmin(8) [133H].

AR
crm_diff #54 A BhEE S WA XML B Hlife. WAEFEAE Btk
Do 2 SR A RBRAS 2 ] (R A o, sl fifi A Eu@w&@ﬁﬁ cibadmin(8) [133 ]
ERSEE T T B FBE A RER RN 41, 55 2 Bl orm_diff(8)
[145E ],
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#A4E CIB Bk
crm_attribute 54 0 A SN0 ERAE O B B MEFIELLE CIB i ) #
LEAHRBIEIE AN T A0 FH B 5Bk REAIN 41, G 2R
crm_attribute(8) [142H ],

e e dE 4Rk
crm_verify f82 g 4B KL (CIB) 1 — 80 S AR . & nl
BRSO A ARSI E RS TS Tl el RS, RS
fElR, Heartbeat A fEIEH TAE, A ABMIRESNE, crm_verify
Al B B AL R B e AL RE . AT ER T R R T CIB A HE
AlAS BEHGET AR, WA crm_verify #ATERE, AR cibadmin
fipr s RE AR . T bk T Hpfi HELFE & 3R R4 4, G520
crm_verify(8) [180H ],

LRI A R
crm_resource fi& AIFE#ESE FPATAMELEEAN B Y ENE . &l
WEBEEHIER, BEAEILEM, sSeah BRI s,
I TR B REL B REAIAN 41, 552 Berm_resource(8) [157H o

PR R BB
crm_failcount 82 & a01E & BT BL FAHRE IR 2 Bk, b T Hagn]
FAARE SRR, P& IRAE R 2 i 8 E ST, Wit T
B FBLE A 5B RE AN 414, 552 Blerm_failcount(8) [148 H ],

EHLETRE RN AR
crm_standby 54 FIHAEETEE A RAARE Pk . RS BT o] B B Mk
FAE R, HHEAPWITG ERWE AR . BRI AT
%, P . B RO AR e R B Ry, G5
BERSERTPHEIE I . AN e TR I B & SRR 4, S5 2
crm_standby(8) [177 H .
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cibadmin (8)

cibadmin — F {35 A A RE Y ELHATI

S

AR L B, BUCAIII R AR AR ml iR o A R

cibadmin (--query|-Q) -[Vrwlsmfbp] [-1 xml-object-id|-o
xml-object-type] [-t t-flag-whatever] [-h hostname]
cibadmin (--create|-C) -[Vrwlsmfbp] [-X xml-string]
[-x xml- filename] [-t t-flag-whatever] [-h hostname]
cibadmin (--replace-R) —[Vrwlsmfbp] [-1 xml-object-id]|
-0 xml-object-type] [-X xml-string] [-x xml-filename]
t-flag- whatever] [-h hostname]
cibadmin (--update|-U) -[Vrwlsmfbp] [-1 xml-object-id]|
-o xml-object-type] [-X  xml-string] [-x xml-filename]
t-flag- whatever] [-h hostname]
cibadmin (--modify|-M) -[Vrwlsmfbp] [-1i xml-object-id]|
-0 xml-object-type] [-X  xml-string] [-x xml-filename]
t-flag- whatever] [-h hostname]
cibadmin (--delete|-D) -[Vrwlsmfbp] [-1i xml-object-id]
-0 xml-object-type] [-t t-flag-whatever] [-h hostname]
cibadmin (--delete_alt|-d) -[Vrwlsmfbp] -o
xml-object-type [-X xml-string|-x xml-filename]
[-t t-flag-whatever] [-h hostname]
cibadmin —--erase (-E)

cibadmin --bump (-B)

cibadmin —--ismaster (-m)
cibadmin --master (-w)
cibadmin --slave (-r)
cibadmin --sync (-S)
cibadmin --help (-?)

[-t

I T R
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ik

cibadmin 84 A KPS EIE S, iR /E Heartbeat CIB, ‘& R FHAEEN 241
R4y CIB ., B AR a4 CIB . MHBREEARE CIB, lsif 7 HAth CIB & HFIIESE .,

cibadmin ¥t CIB ) XML SHIRASHEAFTERAERE, 05 M0 AW TERAT (14 500
AR R . RN B XML AGIRAS R A oc R B A MIE T, AR
H LR R EFE L L cibadmin FERCHE . R 2R EAIRNIE
&, H A RER B A SR A9 AL XML TR &5 (BRI BT R).

E

i E— SR T cibadmin, MASETFEIAREE cib. xml FEE —
oA AR 2l P FPOIR B I BE AN . s 0 ARG B (S AR AOS
PASR BRI R B3R

IR

——obij_type WHHEA . —o YHHEA
Fe e BB H B TR ER A, ARUEEHE nodes ., resources,

constraints. crm_status M status.

——-verbose, -V

BH RS, 53 AP —v SR IE AT e A SR

——help. -?
f¢ cibadmin #E1SEHEE

-—xpath PATHSPEC., —-A PATHSPEC
LA A% XPath DL obj_type.
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e

——bump. -B
B4 CIB 1 epoch MMUASETHHicE o M 38 5 FE SR ST SEmh IRyl 5 4R B B3
Mo A B i AH REI Ry (B N AR h S AL B B RV AHLRR), HIT-
Bt IR A .

—-—-create, -C

o 51 Bery XML NS85 CIB,

—-—delete, -D
I3 BB AL ) Y AR A ) 20— AR, BN, <op id="rscl_opl™"
name="monitor" />, FEE MM A LS O ERAT A BEMIBR TR

—-—erase., -k

ZEREEAR CIB HINZS .

——ismaster., —m
HIEN—RIEHE, F5H CIB BREE A A M (5] T &5 25 B TH . QSR A 51 TH 2%
FHIH, RIESARE e 0, & e & mLas 35,

——modify., -M

1. CIB 1) XML iR &t v $ S0 bt SR

-—query. —Q
252 CIB f—%4% o

--replace. -R

PLIEE 7 AR CIB i) XML ¥4,

—-—-sync., =-S5
SR I A BTG B A LY CIB FRTRIE A —n g IH), skl
Iy BB B DC B[R] 2P G AR AT —h i#815).
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XML &}

——xml-text F#H., -X FHE
F8E EF AT crmadmin (Y XML s A Be . B0 2H R SC B AR 5 u),
XML F Bt

——xml-file 4. -x ¥4
F8 2 BT crmadmin ISR ) XML, B ZER R R 5k XML
R B,

—-—-xml_pipe. —p
F8 € EE AT cibadmin [ XML 2K H MR R A o B ZH 8 5838 AR 4
B XML H B,

A& \B|

IEPEIEIR

—~host EFHALHE. -h ETHRLHE
R EE B8 E T, AR query M sync 84,

——local., -1

AR S TEA AR (B, i B SR o

—-—-no-bcast. -b

AFEHRIES, RIMEC A E CIB ANt

BEE
il PSR TR SRR, DA B s B

--sync-call, -s
SETFIP I 52 A% AR 0]
&1l

SERUHIES stdout §9RE1RE T CIB HIRIA (CRARIERE LS, #9511
TS

cibadmin -Q

High Availability #55



B TPaddr2 BRI & resources B, FECHEHAL&A FHINER foo 1
£

<primitive id="R_10.10.10.101" class="ocf" type="IPaddr2"
provider="heartbeat">
<instance_attributes id="RA_R 10.10.10.101">
<attributes>
<nvpair id="R_ip_P_ip" name="ip" value="10.10.10.101"/>
<nvpair id="R_ip_P_nic" name="nic" value="ethO"/>
</attributes>
</instance_attributes>
</primitive>

PR AR LA M R4

cibadmin --obj_type resources -U -x foo

A EEETHIN Z TPaddr2 YR 1P fiidik, sE4%HHATH84:

cibadmin -M -X '<nvpair id="R_ip_P_ip" name="ip" value="10.10.10.102"/>"

-
=

VR G IR 44 AR AR BT R BRI 1P ALHEARAT . A2 init, SEMIBRE IR,
SRARAE BT 1D BREE PR B

FrEAE I (15 ) JEREg 9 1P Ak B IR A LR B, BEELL A FAINAR
1% bar:

<primitive id="R_10.10.10.101">

<instance_attributes id="RA_R_10.10.10.101">
<attributes>
<nvpair id="stop_R_10.10.10.101" name="target-role" value="Stopped"/>
</attributes>

</instance_attributes>

</primitive>

IR IR LR

cibadmin --obj_type resources -U -x bar

A B ETHOE) b5 s ki IP ACHEE R, SR LT R4

cibadmin -D -X '<nvpair id="stop_R_10.10.10.101">"'

HEAE CIB MURHERR IP AHEE IR, S LT84

cibadmin -D -X '<primitive id="R_10.10.10.101"/>"

I T R
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B T EgmiE ) Hr CIB AU CIB, ST 54

cibadmin -R -x $HOME/cib.xml

=3

ES

/var/lib/heartbeat/crm/cib.xml — % ¥ CIB (A status [%E%).
==

52

crm_resource(8) [157 H]. crmadmin(8) [139E]. Irmadmin(8). heartbeat(8)

JREE

cibadmin B Andrew Beekhof {£% .

AT E W) H Alan Robertson 3£ %7

et =

= H

SR R EAS AR [ A EhAERE R CIB A L TAE, #EPAE A —4T,

LR E R CIB, [KH, ] CIB (B IRF A 1) (B095 1% 1 4H A8 A 07 W] R i 3L
%%Kgﬁio
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crmadmin (8)
crmadmin — | EEEG IS H B

S

crmadmin [-V|-q] [-i|-d|-K|-S|-E] node
crmadmin [-V]|-g] -N -B

crmadmin [-V|-gq] -D

crmadmin -v

crmadmin -2

ik

crmadmin W2y T ] CRMORS 82 (1) KR Bk ET. AN, g T7H
T H (W crm_attribute fllcrm_resource), ERIKIBITIIEEASC 1 HE
AR T HE 22 BOEREL crmd 27 19 TG FIR BEA B

B

A crmadmin BEIEE ARG, GHEHAAE, e EfERE, JtHEER
B, AEFH —-kill By ——election iBIH, BRIFGIEEEMMH H et
|38

IR

——help., -7
FIENER ST

—-—version., -v

HIEJ HA, CRM #1 CIB ZRELE AR FEANE L,

—-—-verbose., -V

bR BCHE 4 BRESE R
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iE
75 18 B AL A 9] TR AR i A4 e A

-—quiet., —-g

AFRBAEMTERESETAN, ke i f b

-—-bash-export., -B
A HE A export uname=uuid Y bash i IEH . 18188 Hi® crmadmin
-N & B FEA

-
=

-B IRERRAE T, FELMR BRI il REEREER .

5

——debug_inc & &, -1 A
TEFEE RO ETEL EH i CRM FE ZEIBRSE 4. #% USRI sHEE (% £ crmd 72
AT DL BE H Y

--debug_dec &, -d &
TEFE M ETEL B8zl CRM RS (Y BR 85 B 4%, K USR2 FH9E(H1% E crmd 72
P nl DU B H ) .

——kill &iZ. -K A E
B BA S & BTG 1Y) CRM RS

[

H
[=]

IR S R AR SN o B F3d B {2 8 h Heartbeat #%i, . H.AJ
ﬁEAF“iﬂE?E%ﬁE’JmH’EﬁH

——status # %, -s HE
s E T E CRM KSRy iRag,

iy 1) 75— BOIR REHE 75 48 F crmd R A N AR FSMUIR G o T RIAT LY B 8%
F B S IEAE S T DA
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——election #i#. -E &
TEFE 72 WO BT B iR T age B

I
Ik

i FHIL G IR AR A I o B
FEFEI AR o

WHENTRRG L, I HL AT RE R AE A
—-—dc_lookup. -D
50 H A DC Y uname,

DC H{E AR NFRSS crmd A 2
i U B B A D

——nodes., —-N

BRAR 2R 1E PR BT B L Am A T B,

AR R FTRG Y uname . EERRAYAR AT REAL SRS [ BEAR | XA ER
%50
iE

,i\

—d, -K fll -E IO, 72U T GE & i%

43
52

N o

crm_attribute(8) [142H]. crm_resource(8) [157 H ]

JREE

crmadmin B Andrew Beekhof #£%5
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crm_attribute (8)

crm_attribute — FRFFATA . A& ORI 7 B 8 1 s 4R

R
=
crm_attribute [options]

ik
crm_attributed]

A S AR ETE CIB H ol ) B B o P A A A gt I
AL
——help. -?

HIENE AR o

—-—-verbose., -V

B R 5 At
iE

5 18 Bl AL 7] T A i 240 A

-—quiet., -Q

T -G $AT RN, (e {HSENE stdout,
i

JTAEL G $5HC
-—get-value., -G
I [ TR S SR o
-—delete—-attr., -D
il o s e e o

——attr-id F#, -1 F#
A RS I . 33 1D J& 1
142 High Availability 457



——attr-value F#., -v F#
BRCERE, B -G FEEC R, A Z g I TH

--node B LM, -N HE L
FE P R HET RS uname

——set—name ,7:,%\ -S —’?‘4‘%
feoE R, RIS R A B P BT

——attr-name F# ., -n FH&
B EE,

-—type F#, -t HH
DE IS S E s e B CIB (IR B, s Pl At 19 JE ' s CIB WA
B, AIRE(EA nodes. status o{ crm_config,

&1

1E CIB H2Z F:#% myhost i) nodes B Llocation EIEMIHE:

crm_attribute -G -t nodes -U myhost -n location

1 CIB 1Y) crm_config B E ) cluster—-delay BIEAE:

crm_attribute -G -t crm_config -n cluster-delay

TE CIB 1Y) crm_config Bt AR cluster—delay BIERE, 1E5ENH .

crm_attribute -G -Q -t crm_config -n cluster-delay

#& CIB 1Y nodes [HEtH MR T4 myhost i) location E:

crm_attribute -D -t nodes -U myhost —-n location

W% 4y location., A of fice W EMHEE CIB ¥ nodes MBI set
FlEEH G CERHE F8 myhost):

crm_attribute -t nodes -U myhost -s set -n location -v office

8 myhost THEAY nodes BBt Z location JEIERIE:

crm_attribute -t nodes -U myhost -n location -v backoffice

I T R

143



=4

EES

/var/lib/heartbeat/crm/cib.xml — A% ¥ CIB (A status [%E%).
SRV R AN AR 2R

b 752

cibadmin(8) [133H ]

JREE

crm_attribute B Andrew Beekhof #£% .
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crm_diff (8)

crm_diff — w365 2 A AH R R &2 018 e T S AR 58

S

crm_diff [-?|-V] [-o filename] [-0O string]l [-p filename] [-n filename] [-N
string]

ik

crm_diff $54 AT B ERE ST A XML SR, d84 rT TR LS AL W
i A RERRA Z A2 B, i A AR LM IR ] cibadmin #1778
)EHO

AL
——help. -2
FIENE AR o

-—original #4%4. -o #4%
658 E GO 4R 22 SR s IS R U IR A e 5

--new %4, -n %%
TR R 2T

--original-string F#., -0 F#
8 S ST R4k Hh 22 e E B AR A [ G eh

-—-new-string FE. N FE
FRE T

——patch #4. -p #4
BB TR E B LG XML, R8T —o $Ad .
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——c1b -C

A ARy CIB AT LR B4l . AR —o $RESEBRERRAS, W0fH —p
8 —n 3 R BB A R R S B AR RS

—-—stdin. -s

¢ stdin FEIPUEIA .

AL

i crm_diff A]FEr4 CIB AHREAR S 2 A 22 BArd r BaiRes. B il s e
A, BRI F AR G A REA A AR 2y, AN 2o B 73 FH cibadmin

e

1 B2 LRI b 8 5 42 3% 8 T cibadmin, DABETS PARA 7] i) 4H REAR 52

cibadmin -Q > cibl.xml
cibadmin -Q > cib2.xml

2 P A EAEAT OB AR R R S i 22 52, R R A LU AH BB AL — 31
i

3 AEREEZ M2 BAIEN Z stdout, LT HES

crm_diff -o cibl.xml -n cib2.xml

4 FEGERER Z M2 BY VN BRSNS E S

crm_diff -o cibl.xml -n cib2.xml > patch.xml

5 e EAE R AR

crm_diff -o cibl.xml -p patch.xml

ES

/var/lib/heartbeat/crm/cib.xml — fERE FA) CIB (A status [%E%).
SREVER AN AR AR 2
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nﬁzﬁ’a

cibadmin(8) [133H ]

JREE

crm_diff H Andrew Beekhof %
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crm_failcount (8)
crm_failcount — 45 B FH i 50 S5 A ARTE VR 2 O B s T

S

crm_failcount [-?|-V] -D -u|-U node -r resource
crm_failcount [-?|-V] -G -ul|-U node -r resource
crm_failcount [-?|-V] -v string -ul|-U node -r resource

ik

WA BRI G IR A v fe & 7E H g T Es F B, Heartbeat & FrEHE MR LA TRT
B MR R IR S 2 HA TR, . B IRAE M resource-stickiness
A DA HBLA e R f B A TR AR . B ) — R B
migration-threshold A LA TR i 3 3 ] R (P 05 S 2 B A i 2 L Ath B
2,

AEPAEIHI T failcount JBYE, ok T HHPERRMAYETE . failcount
F{HEL migration-threshold FAIELAHI IR 11 45 SR FH 2R PR e B IR Y 2 B
P A OB R 2 R SO e SOE [, RIETR e 2 AR, 16
HAE R B O 3% 2 TR AN S A A8 e I 0 BT G AT o

crm_failcount 84 G045 & BT RY AR EUR A g Bok i, itk T Bt ]
AT R RGETEL, DAREEIRAE Z A R B IR ) BTG 44800 T

IR

——help. -?
HIENE AR o

—--verbose, -V

B R 5 AT
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iE
75 18 B AL A 7] TR AR i A4 e A

-—quiet., -Q
] -G PUTREE ARy, e AHESIEN 2 stdout, RIS IHEL — G F47C
1@%0

-—get-value., -G

B [ml A S ST E

—-—delete—-attr., -D

5 ZEMIBR A S

——attr-id F#, -1 F#
AL AERS o B . 5 ID M.

——attr-value F#., -v F#&
TEE B MG, B —c — & Z N i%IE

——node ﬁﬁ,%# uname., -U ﬁﬁ,%ﬁ uname

¥ B 1) FT 2Y uname.
——resource-id HFEELH. - v EFELHE
5 B PI T EE 2 &R R 24

AL

TR nodel FETE myrsc BIRBGTEL

crm_failcount -D -U nodel -r my_rsc

EAETES nodel P& myrsc B HETHRBGTE

crm_failcount -G -U nodel -r my_rsc

I T R
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~l4
S

/var/lib/heartbeat/crm/cib.xml — A% ¥ CIB (A status [%E%).
SRV R AN AR 2R

752

crm_attribute(8) [142H]. cibadmin(8) [133H ] £ Linux High Availability FAQ 4
[http://www.linux-ha.org/v2/faqg/forced_failover]

JREE

crm_failcount B Andrew Beekhof &%,
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crm_master (8)

crm_master — B H B/ B G IR E S ER0E, DO Es @ e mAsE T

S

crm_master [-V|-Q] -D [-1 lifetime]
crm_master [-V|-Q] -G [-1 lifetime]

crm_master [-V|-Q] -v string [-1 string]

ik

crm_master UG AR N EHETTIFIY , F AR E ISR T 2 T2 2
MRIRBIIH. SERIE AT P RAE <, B U IR — i Bl 2~ IR
Xo BRI crm_master fRFE HITAT R 2 B2, siie h A2 FRILE
JERE . IR E R AT, AT LADRE RSO 2 I A 3 B R TR DA R A= i
WRIBUE & forever), BUBAMERFAREITIHT IR GRFAE Ar i f)EE & reboot).

BT ZRE crm_master ERZSHEAER IR, 18 Le sH#R L ZHTE &R
ACIRAR A NP R T, BFRPENY crm master B FHAGEELR

crm_attribute TE‘/?\H/‘JEE“ o

IR

--help. -7
FIENER IR o

—-—-verbose, -V

B R B At

pEd
2 AR AT HA (51 TR A ot A0t A

I T R
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-—quiet., -0
i -6 PUTR ARy, [ EHESIEN 2 stdout,
i

-—-get-value., -G

B Rl 2R T EEEOE , AR BHETRUE o

——delete—-attr. -D
il v A R B o

——attr-id F#, -1 F&
fEAEAERS B . wal 1D M.

——attr-value ¥F#., -v F#
BEECERME, B -G AR, 2 mE ST

——lifetime F#., -1 F#&

AR THEL -G FATC

e EEICRE R E R . FTRERIMEA reboot § forever,

BB

OCF_RESOURCE_ INSTANCE — & 515 JE 1) 4 7%

(ES

/var/lib/heartbeat/crm/cib.xml — i F CIB (AN status [#E%).

NI

cibadmin(8) [133H]. crm_attribute(8) [142H]

JREE

crm_master ff Andrew Beekhof $#£7% .
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crm_mon (8)
crm_mon — BEIEFEARIRAE

S

crm_mon [-V] -d -pfilename -h filename

crm_mon [-V] [-1|-n|-r] -h filename
crm_mon [-V] [-n|-r] -X filename
crm_mon [-V] [-n|-r] -c|-1

crm_mon [-V] -1 interval

crm_mon -7

ik

crm_mon $§4 Al R Bi R e AR AR BN AE . o AU TR . uname . uuid |
REE . BEEPREMEIE A A HARE, crm_mon By T #UR7E E &
‘*EF'jZﬁ'JEﬂJiZHTMLﬁ' o UNSRPRAL AR ﬂkﬁgﬁ&ﬂﬁ%%zﬁﬁﬁf , crm_mon &t
Ay FT R OB R A SR (ﬂD’I‘MEEPFJﬁ

IR

--help., -7
fefita il

——-verbose, -V

S NERS

——interval #. -i #

PUEBHRR . WRARIGE -1, RIS R THEE 15 75,

—-—group-by-node., -n
AR ET B S

I T R
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——inactive., -r

BURARE P R B IR

—--simple-status. -s

i it SR B A T BP0 LA T D GE TR Nagios) #E/R—IK

——one—shot., -1

HEFES LHEREERE K, RZEEH (REMH ncurses).

-—as-html #E4L, -h #E4
5 AR B BT AR E IR

-—-web-cgi., —w

i 8 7 CGI Y Web B,

——daemonize., —-d

AR AT AT

——pid-file #E4., p BEL
FEENG W pid FEZE

o]

BN S ASIRFELAERR 15 BV —UCE BT T B

crm_mon

B ARAE A 3 46 P2 MR B, AR 1, U
SRR 15 RDI LT

crm_mon -1 interval[s]

TEEHS FEURESIRE:

crm_mon -c

FEEE G ERURESRIRE I, RIREER .

crm_mon -1

BRUR s SR B0 G 7 A U

crm_mon —n
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HUREAIRAE | SR ARG AU, RERRE TR BB IO ATE B

e E AR RE S A HTML &% .

crm_mon -h filename

TEFT 5O crm_mon 2SR RERAT T, 15 E NS A pid A% 5 LA S SR RS
WALE, SRBEST HTML Sy o ISR TE A s R g ~7 vl a7 a0 Gl B5 4 e P
AP ER B HTML i -

crm_mon -d -p filename -h filename

BURBUT s R IRBRE S (4 % 4 79) hICE R SRR | ARG AR, Y6
FARE R R IR . LS4 TR S AL RE S th 2P b i) s SR i A
A TR o

crm_mon -r -n —-X filename
i 2
H 2=

/var/lib/heartbeat/crm/cib.xml — i I CIB (AN status [ E%).
GREVH RN B AR R 22

JREE

crm_mon A Andrew Beekhof %5 .

I T R
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crm_node (8)
crm_node — FI| tHh #AE MK B
TR

crm_node [-V] [-pl|-e|-q]
iR

IR RN A .

ZEIR

-V

aF AR

—-partition, -p

B ENIHE 3 [ P AR

-—epoch, -e

S EN G TS A2 81 B YA I0

——quorum, —q

ARy BT i e A RIBITED 1
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crm_resource (8)
crm_resource — AL T B 75 48 B IR B AT 5

S

crm_resource [-?2]-V|-S] -L|-Q|-W|-D|-C|-P|-p [options]

ik

crm_resource 4 AIFEEE T MBI B R ENE, © B e e
BIRAESS, BB IR UR S LK A 6 0 P I SR AN RS g U5

--help., -7
FIENER IR, o

——verbose, -V

] RS B At

iE
25 10 4 Pt A 9] TE AR I 40 i

—-—quiet., -0

EFEZIENFE stdout b (LIFETE —w ).

e

--list., -L

S P IR

—-—query-xml, -x

AT
WE: —r

I T R
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——locate., —W

SREW
W, —-r

--migrate. -M

P FHATALE R, T -~ $55E H it

WRARAEE -N, RIRGTE S FHE F RO & A MRIE - INFINTTY 73

WA s R B

iE
N ErBH LB R ETRS BT, BRI U BBRER .

W v, BN N, -f

—-—-un-migrate., -U

FolRidsit —m N7 i A FR

W, -r
—-—delete., -D

fBR CIB H &

WE. —r, -t

--cleanup., -C

¢ LRM fHIBR& I
WEL, —r, BN, -H

—-—reprobe., -P

HHHE CRM MBI & TR
EEME: -H

——-refresh, -R

#¢ LRM L H#H CIB.
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M. -H

——set-parameter F & -p F &
RyEIRRBOE LA 2

W, —r, —v, BEEM. -1, -s fl -——meta

——get-parameter F#, —-g FHE
ERCEIR I H 4 28

W, —r, BEEME. -1, -s fll ——meta

—-—-delete-parameter —?‘% -d —?%
I3 U 1) HL 44 2 B

WAEL: v, M -1 Al --meta

——list-operations F#. -0 F#
SV G IRAESE . FE TR . B el o T TSR i 3R
P N, -r

—-list-all-operations F#., -0 F#&

S TGRS . IR BRI . B

-N., —-r

yE L

——resource —?ng -r ’9”:’%
FREEIR ID,

——resource-type ?:%\ -t ?%
HEEFFER (porimitive., clone. group %),

—-—property-value FE, v F&
e WA,

--node F#, -N F&
B EAEAL R
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——-meta
B PR AN B TE A AR 2 G AR P A 388 T . AR B —p |
~g K -d BeAfEH

——lifetime F#, -u F#

Mo MR Fr 17 400

—-—force, —-f

BT ST H AT E A EL - INFINTTY 438Ok % ahig

TR TR Y B 2 SR B PR 48 0 i INFINTTY (HHT4 100,000), HiHES
BEIRTH

£

Unae L B R RS ERAT, RV U BRRER

-s F#
(PEAEAERE(E ) 52 2 Y instance_attributes ¥4 ID,

S
CLHERS () 4652 B3 HERIMIR 1) nvpair B0 D

ALl

B I A U

crm_resource -L

P E R AT B (SR BT :

crm_resource -W -r my_first_ip

WPR my_first_ip SIIEFERAT, RIMHE <060 & B8R 3T 2 BT
TERYETRG . AR IRARIAT, Rl AN B

SEIEAEAIN - ¢®
crm_resource -r my_first_ip -p target_role -v started

crm_resource -r my_first_ip -p target_role -v stopped
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BB IR E 5

crm_resource -Q -r my_first_ip

AFE IR H AT AL EL RS A

crm_resource -M -r my_first_ip

HFE IR I R 0

crm_resource -M -r my_first_ip -H c001n02

fE%Fﬁ%ﬁ? []}iﬂiﬁ%{LEi

crm_resource -U -r my_first_ip

-
=

resource_stickiness i default resource_stickiness EI/J{E
FoREEAEHNE . EIERT, SEMH -MEERERER, SRR FHPIT
.IH:?EI?o

ks CRM A& -

crm_resource -D -r my_first_ip -t primitive

MHIER CRM 1 i 4 -

crm_resource -D -r my_first_group -t group

T£ CRM 5 & IR & R4S B .

crm_resource —-p is-managed -r my_first_ip -t primitive -v off

FE CRM H BICH S 1 14 0 L

crm_resource -p is-managed -r my_first_ip -t primitive -v on

FESHRBE TR, HEZE .

crm_resource -C -H c001n02 -r my_first_ip

HOFAR A CRM M) Z E IR T BT

crm_resource -P

HOPHa ALY CRM SN IR — R BT

crm_resource —-P —-H c001n02

I T R
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=4

EES

/var/lib/heartbeat/crm/cib.xml — A% ¥ CIB (A status [%E%).
SRV R AN AR 2R

b 752

cibadmin(8) [133H]. crmadmin(8) [139H]. Irmadmin(8). heartbeat(8)

JREE

crm_resource ] Andrew Beekhof 8%
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crm_shadow (8)
crm_shadow — FEHUBT S 2 Z 1, 7EVDHFI T4 RB A

S

crm_shadow [-V] [-pl-el|-q]

s
faid
BUEFRAIAE T H (cibadmin, crm_resource %) fEHHFEEAR T/EMASZ 3135

SRS TARREREE, AR T SR A O A R

#EIH

-—-verbose., -V

P BSOS St PR A 49 TR B8 i A

——which., —-w

FEE M B RIAS

RO RIA N A

——diff, -d
BURBOE RIAS APt A o

——create—empty. —e 41
T AR AR A T A PG RIAR

——Ccreate,. —cgﬁ‘fg

AL P A R A PO RIA

--reset, ~-r £ #
Pefd s A A RE T H AR PO RIA

EESHTH 163



——commit., —-c# #

HE R B RIA RN Ll SR

——delete., -d 4 #
IR LA B R A 2

——edit, —e £ #
{5 85 0 5 1) i e A i EL A2 B RIAS 1 T 25

-—-batch., -b
AN BCEHT S h A

—-—force, -f

AR S NE R Y

——switch. -s

DB BB RIA

e A
W FIIZ?E 54
FEMPGAE, A — AL,

crm_shadow —--create-empty YOUR_NAME

EIH— A5 crm T AR SMNERF R NINE T . H help BT
A NI4T, SCE M help F#AMBUSRIE TR 2 I,

K& 16.1 NS48

e R

alias alias [-p] [name[=value] ... ]

alias AERCH | HE T —p B IEIE RO AR eSS [ DU 4% 4 15
=R IIEN R E B, BRI, AR T TE | WM [ 4
| A AR [ME ] KRB ESH, S8R S R
LA N — M B A AT, BRAERARRML [ &
Fi | @ AT AL, R alias 8 HH
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SRR

bind

break

builtin

caller

case

cd

bg [JOB_SPEC ...]

AFRHE TAERURAE T 5 p, AN e & B —K. 5T
VERUS AR, A6 H AT AR SNE R P A &

bind [-1pvsPVS] [-m keymap] [-f filename]
[-g name] [-u name] [-r keyseq]
[-x keyseqg:shell-command]
[keyseg:readline-function or readline-command]

#5581 887 51) B Readline PRI AR B AERA TS, o 3% Readline
SR, MERIANS | BGERE ~ /. inputrce PRIFEERCRAAR],
(A ZAM A B —B | B85% . bind "\C-x\C-r":

re-read-init-file,
break [N]

REAH for. while 8 until JHREPBkEE, £I8E T N, HIBk
B N 1 & %

builtin [shell-builtin [arg ...]]

BUTHMEFEIT builtin, A7 ZEFH By 24 SMNEFLT builtin, {2 14
PREI, (PAE PR B P 253 builtin (YIIRE, LIS RIRA # .

caller [EXPR]

] B TR SR Y f AR B, S AR E A, H e {di ]
$line S$filename, Mt T#EA A, HIEEE $1ine
$subroutine $filename; AJ DU FILERSNE FIARALHE EE
o

case WORD in [PATTERN [| PATTERN] [COMMANDS;;] ... esac

@tﬁﬁﬁﬁfﬁ%ﬁ?, BHEYERAT IS0 T AR IR 2
o

cd [-L|-P] [dir]

# HETH$%UJ4# % DIR,
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ik FEIEIHEIR
command command [-pVv]
command [arg ...]
FATC 2 S NERR Y eR BN 7] 20T 794 AR 2% [1s ] 1
HPEIFE T RS, HERFIEES [1s ], RIATRAEA [ command
Is | o #defit 7 -p 28I, RJErfli] PATH RFHRUE, DATECRTR
I AEEE LA R, AR UL T -V v IH, ey EiRtE
AR -V BEIE AT AR A A
compgen compgen [-abcdefgjksuv] [-o option] [-A action]
[-G globpat] [-W wordlist] [-P prefix]
[-S suffix] [-X filterpat] [-F function]
[-C command] [WORD]
MR TH T E BE7RS ] RERGA AR N7 . BLAEOE A8 AF T RE RO AR S N 2510
SRR R . ARSI E 75 B, e R E
FHAFRYIE H o
Complete complete [-abcdefgjksuv] [-pr] [-o option]
[-A action] [-G globpat] [-W wordlist] [-P prefix]
[-S suffix] [-X filterpat] [-F function] [-C command]
[name ...]
FEEHE £ %, ARl g B s, AR T —p I, 8Ok
PEMUTEATIEIA, R ey ENELA AR, HTERAIRS EN )y =nT
AR HAR AR A AT . - BRI BRI 2 AR R
B, AU S R, KBRS
continue continue [N]
4B FOR, WHILE 8 UNTIL i8R f) N —F 2 B8 H o
e T N, RIETEss g P =m 4 .
declare declare [-afFirtx] [-p] [name[=value] ...]
B RO A WAR LR e . AR L £ A, NI BR S
BE . —p IR R TR £ 0 R EA(E.
dirs dirs [-clpv] [+N] [-N]
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Ers

disown

echo

enable

BUR HATRCAE R B ig 5. ] pushd #8407 Ut H #5178
TH b i popd $54 AT LR w203 B F— g

disown [-h] [-ar] [JOBSPEC ...]

TERL & F A ) TAE RS B PR EER T /E A 455 18, 4t T

—n BRI, RAIAREREFASRER TR, MR TAE, DAMESMNER
10 E) SIGHUP A& SIGHUP 56 485% TE ., #AEit
TIEHFE, —aiBIAFRIE TAERASBERITA TAE; —r B IEFOR
RS BRB T TAE

echo [-neE] [arg ...]

TSI FEE T 0, RIEEBECRERT T 70, AT e
BEIE, SR BT 51 ABCRHRIR 2 7 IT A it -

\a (&7, #7F)
\b (BH)

\c (FEFCAR EHTT)
\E (% 0)

\f (H)

\n (H17)

\r (H17)

\t UKV FIT)
\v (T HE N FIT)
\\ (RARHER)
\Onnn (ASCII 545 NNN (\#E{7) (57 6. NNN AL 0 £ 3
(EAS XA &)

LA —E SEIE AR P _L IR P OC RO e

enable [-pnds] [-a] [-f filename] [name...]

IS ] builtin SMEFRFF 46 o 18 ATRREE A B A7
builtin [F] 44 BIRERRTE &, TS E SEREBRAE A R . A T T
-n, RIEERE#; SRIEHONZ #. i, 5240 spaTh

I T R
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SRR

eval

exec

exit

export

false

RERMLAY) test MAEZMNERER builtin BiAS, 55#IA enable —n
test. TEZIRBIRBH AN RL L, Al - £ IER Y04
1 A H B builtin, —d EIEHHFR 2 AT - £ &AM builtin,
BATEHUE(TIEIEIAA AR, BRI T —p 2 IH, &5 ED builtin
T, —a BIER/RAIENEHA builtin, W48 L ERE B,
—s BEIE A H PR A5 POSIX.2 (1 | %#5K | builtin, —n BEIEEEH
7N BT E45 H builtin #975 E. .

eval [ARG ...]
HF 71 BRI R e i AT T 2 A R 2

exec [-cl] [-a name] file [redirection ...]

AT E, WL E R NER T . A RIS E A %, R
EE M ANE R A T BRI B o ARSI R -1, RITE
R B A R SE A S | ORI — (s, stinsA—kk. A
T —c BH, e SRR, -2 BT E ]
FIREIFIN argv(0] AXE 44 4 . ATRAEEIT, HAMNERRT A
FEEE, AERAECBUE/MNER P IHexecfail, HRIZMER
JY o AR

exit [N]

AEACHNERE T I BURRE v A N, RIASTHOIRRE 25 B YT
ZHRHIIRAE

export [-nf] [NAME[=value] ...]
export -p

HFE RN £ AELL F B SR AT IR S RO BREE . AR T
-£388TH, RILZ FR R e AR S B, SRt T o,
A E S ENTEBL S ME R e Pt A T 4 RIS B 518 —n SR 1
TR A FREERI I A . 5130 —— e — P (S TR

false
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ik FEIEIHEIR
Al 2k Flcss AR

fc fc [-e ename] [-nlr] [FIRST] [LAST]
fc -s [pat=rep] [cmd]
fe FIA S Hh el 4w 00 B A TR B P R & . & — R &
— ] e SR By, 88 #F —ET LT, FORRIT
i ) LARZ 7 ER PR HE 2

fg fg [JOB_SPEC]
N5 TAEAAERT S, WA HATR TR, & TEA AN
FEAE, e B AT TAER MR PR

for for NAME [in WORDS ... ;] do COMMANDS; done
for HEPE & §HETHHE B A R0 B 0T — RIHES. & in
By L N, AIEERE in "sen, BN Exh DT
R, R L HSUEREILR, SMEBAT 4

function function NAME { COMMANDS ; }
function NAME () { COMMANDS ; }
SRS, RSB T 75 S0 £ AP, 54T
5 | ORI & e A $0 .. sn BEE AR

getopts getopts OPTSTRING NAME [arg]
AMNEFE - Getopts AT B 280,

hash hash [-1r] [-p PATHNAME] [-dt] [NAME...]

BRI £ 7%, A eGSR IE S R SRR M, Rt T
-p IR, JUER A A A B SRR R, HANEE
et Sl . —r SBIHE M SNERL P SRC P A SRR
-d BEIHE MR AL A B £ BRI ARt T
IR, SR E S EN R L AT BB S R A A . B - —
TRALZ A 2 25 | W, W B AR I S B R R IR S B 4 A

I T R
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ahi

STk A

BF

history

jobs

kill

let

-1 SETHE L n] s i ATEAR TR SRRl o A R BRI T
05|, K e B s 2 35 R BEER.

history [-c] [-d OFFSET] [n]
history -ps arg [arg...]
history —awrm [filename]

BEURIEERETE BT RE . SR » T e B 518 v FoR
EH etk NAT o —cSe T e iR A T H ACE BRIE R B
- BIERHINER 77 Z AR H o —w BRI ek H TR S 3
JEERERESE s —r ZOREEBUR R A N AN ZEREE . -aFon
HAE AR B ERREA TR I R R S o 5190 —n SR sl IURE
RS ORI P A R T, M E LA 7 R = R R B

jobs [-lnprs] [JOBSPEC ...]
job -x COMMAND [ARGS]

FUMAE AR TR -1 BR8] IR ID FI— i Eh; —p 88
TR H AT ID, #7321 —n, HHEZIED B 4E EYGEE LI T
FHUIRREIFEY . T E AR i R A A —r Ml —s 388
TE 3 st i s BRI A A T AR B AR A 1R A . A7 AR E:
8EIE, HEE s ENpr A PR TAERIRRE . Frfeft 17 -x, H
EAES 7] Herb R BUR A TARRURE U QA2 TAE Z R P A 4
MRERF ID 12, AT 74

kill [-s sigspec | -n signum | -sigspec] pid | JOBSPEC ...
kill -1 [sigspec]

#rElEE SIGSPEC {8615 %8 1 PID (8 T /£ 4 #5) 5 EMTFRF . i
SIGSPEC AE7E, RIEr{ia% SIGTERM, 51¥ -1 #4511 :i 9844
i, B G 1 BRI -1, RGNS 5| WA RS H Az
AR AR SE . Kill J&—(HSMNEFLT builtin, 5855 T4 Wil J5 A .
B AT TAE ID BT ID, 3 HA G ER| n] LI 2
FP BRG], SN 0 BB — MR R 2457 1k o5 — AR Y o

let ARG [ARG ...]
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SRR

local

logout

popd

printf

pushd

pwd

BRAR 7/ BRI EOR (AT A, SRAERPRA I L 38
WoAsenl, BESRERLLO BBk Bl ARt AR, (HIE A erbadrii
fio DAN SR i B ORI A SENE Y 70 2 AN ) 1 2 A
Bo A5 LAE SENE BRI NE Y 51 1

local NAME [=VALUE] ...

S8 7 A AR AR B, N0 R R BAHIERY . 1ocal fEn]
TERRUR T ER AR Wi 2 A vl S [ PR A 2 i pR O S 1
I/E\O

logout
TEBE NSRRI E
popd [+N | -N] [-n]

it H S B BRIAH o A ARUUTATS B, RIEr e iRIi g
Fgk, WUHREHMTERE H %,

printf [-v var] format [ARGUMENTS]

printf #5125 A AAR AL WSVEN 7] H, 75 e — M FIuT R,
BRI AR AR AT OT e
B RBIEEE I TOuR P, LIRS, Bkga
HURSHR S B EN T — AR A5 | B BRERYE printf(1) kX2
S, %o FR BB | Wb i SORIARIR I F A, T 5 q FR L
AR SRRy i A BRI RS 5 1 W ARt T —v
BEIE, PR R SRR AR VAR B, AN
FLAR AT

pushd [dir | +N | -N] [-n]

o5 H S5EY 22 H SR A TR, Bl e, RlRm i THET
%%Eﬁﬁlﬁﬁﬁoﬁﬁﬁﬁﬁﬁﬁﬁ,%@iﬁ%kﬁ%ﬁ
FE% .

pwd [-LP]
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SRR

read

readonly

return

select

SIENHRTITAE H %, 2Rt 17 -piIH, pwd & 5IENErHe H
$, AFVEMEMFTSREAS; —LIETHRERT SR AR R E pwd,

read [-ers] [-u fd] [-t timeout] [-p prompt] [-a array] [-n
nchars] [-d delim] [NAME ...]

JITRAER £ A S AR, HARGETS & ML T IE 4 £
o ZIROLT —£38IH, AEEURZRIrEHER R, AR
{518, sSiERE T —p, AFEFIENITEMEEL RIS, -2
%g%ﬁ%@@ﬁﬁ%@ﬂ%&o 58— i FAE— 2P s
THEEHE

readonly [-af] [NAME[=VALUE] ...]
readonly -p

JITHRALY £ AR S Ry MERE,  HARAIR E ML T I5 L8 £ Y
{EHo #ifit T —£ 3800, AIEiis 4 20T B s e, R4t
RTS8, S RIE T —p, M ESIEITA MRS A, —a
BEIARRN KRR 2 AL 2B SR B 51 B —— R I — 2P 03
THpZ AL

return [N]

EHpRBSA, Al VRS E R R A N, S ]
UHITZ AR 2 HIIRRE

select NAME [in WORDS ... ;] do COMMANDS; done

HAREPH 7, WA R EL R AR SR A BN B Y B
%, HEMBEFATmAA —MEy. & in EFAE, Hlai
A in "se", RREUR P3N, WAMEEEEAGE—IT.
AZAT R P — AR 1 B T R B A A, Sl A AEE
Ry BT AT RS, R EORTEUR B PN . i
EOF, f84 et s EUE M AL SR S 8Bk £ #a0E &
. IR T G e U o A o RRUGEIUR RV e eheT 77
4, HPIBATERERS S 2k,

High Availability #55



SRR

BY

set set [-—abefhkmnptuvxBCHP] [-o OPTION] [ARG...]
WCE BB SME T st I

shift shift [n]
BFSN+1 L. PR SBE AR $1 L. Lo AR N,
R ARG 2 1

shopt shopt [-pgsu] [-o long-option] OPTNAME [OPTNAME...]
DR R AT R S WO E . —s RN U (B0E) B
HIH LK —a ARG BOE TR 278 4 F ., —q AT FE
ths BEBHIRAETS IR A5 U RROE BUBOH BUE T # 78 £ 7, —o i
TE 2278 4 FERR T Ao A BT set —o FERCMH AR LL R TE 44
Fho A ASSMUEMEEIE, s RHt 7 —p IH, e RUR A Al
WO IEIARTE B, N0 e e 75 O OE BRI,

source source FILENAME [ARGS]
RGBT 4 TS, SMEIR ], SPATH HAYEEIE44 ]
REAREA A, AL T 7 %, RITEBITH AR, S18L
A eSIAC e 8

suspend suspend [-f]
PHESAT AN R, HEEHI R SIGCONT RGE A 1k . 16
FE T -f, RIZORNERIINETET 208 ASNE Rt A 35 B i
HORR {5

test test [expr]
MR 2 A A NSRS SRR, WE PR 0 () 3 1 (). EH
A o R —oniE R, —Ju 2w R e A A 3R
MIRAE . RGHRMIL T E A L BGE R T

time time [-p] PIPELINE

HEFHTH



SRR

times

trap

true

type

typeset

ulimit

WATEA, WAE TR IERB NI T 2 AR FTAE R BTPR IR ] .
CPU W[ FIR BT CPU e[ (O 22, (B nlIRAE Ay [ 4 4R | {3 [m]
IRRE, —p IEIEG ARSI IR A A% X8 B BT AL R ] (RO 22 a8
JE{# F§ TIMEFORMAT S Bi0A) (e 2y i A% X

times

FNENGESMEIFE AT Z R 10 R B AR AR )

trap [-1p] [ARG SIGNAL_SPEC ...]

SRR PRGNS A7 AT ARG, RSO T 4 T . A5 7]
AL R T B —a A ) -, Rt Y ERaE T
AR HIRIRE, o 7l By, RISNERE R LUK BRI A5 2
W 2N B 2 AT Ao A AR AR EXIT (0), RIETELS RN
FEREFRERATIE S [ 5180 o 27 A # A 4 % DEBUG, Hgrfeds
6 87 BG4 Z AR AT 7] B, Pt 1 —p 38IH, R BR Bl AR
RIS REARRBR AR TE S o ERIRAUTATS 18, BoE it v
—p, PR e A BB GRS AH B i TE 5 B, A A 7E AT
#Je signal.h ) —MEERGE A FEEGERGRA9E . RS AR
SYR/NES, HOSIG ¥ E #HIAH . trap -1 #8EIEREGEA TH
N ICE EAR SR B, 5, DM ki1l -signal
$$ I ENEE L BAMNETRIT o

true
T &R

type [-afptP] NAME [NAME ...]

R, F2Mdeclare,

typeset [-afFirtx] [-p] name[=value]
IR, F52fldeclare,

ulimit [-SHacdfilmnpgstuvx] [limit
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SRR

umask

unalias

unset

until

wait

while

ulimit 7] S ph AR P RN AR e AT LA ) e A 4 )
(TE SRR IR 24 L)

umask [-p] [-S] [MODE]

A HE BRSSO E A A s TR, SRt T
=S, AFESIENEREA HAT{E. #ieft 7 —s BEIH, Rigdmh e

s AR GO ARG T —p HARmS T A A, Al
PR T U S A RIE S, 5 2 A IO BRER, I e
%ﬁ/\iﬁﬁ%ﬁ?, 75 A IR A chmod(1) T3 AT
T

unalias [-a] NAME [NAME ...]

TEE BRI IE EBIR 2 4, AR T —a R, HEaBERIA
20 7E 3 o

unset [-f] [-v] [NAME ...]

BRI 2 2, FERREER B Rl AR T —v, AIBUH
BUEMESRHARMGERAE T ARt T — £ IR, RO BUE (85 R B
EAEM o A ARSEBHE MR, BIBGHSCE# o B BN e 22
Wy An2RESAREL, R B SO s e, SELe AR SO IO
AOE , WA A MERT

until COMMANDS; do COMMANDS; done

HE until 4 ERE—MiES REERRBA RS, SR
AT 75

wait [N]

FRHEE R IR ARG, AoRRAE N, et B il
SR ErA Ty, HAE RS A% vl DUER ID s TAE
Wik A RO T TR, #ra s TARESPIITA T .

while COMMANDS; do COMMANDS; done

I T R
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FUE while #-4 ik — RIS SMMEDIRIEAE, SLRHILH
fi#4
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crm_standby (8)

crm_standby — BAFETRS RO E M, DA IR n] LIZERL T RS BT

S

crm_standby [-?|-V] -D -ul|-U node -r resource
crm_standby [-?]-V] -G -u|-U node -r resource
crm_standby [-?|-V] -v string -ul|-U node -r resource [-1 string]

ik

crm_standby f54 A EAEEIRE ORI L . RS AT B BG AT s P
PUEE, BIHAPR A EROARDER . BRI TR0 BB A S
ﬁ%§ﬁ+ﬁﬁmo%%%ﬁﬁ&%%ﬁ%%ﬁﬁ%*ﬁé%,%ﬁ%%%%
kY o

%y standby JEMAREAF B, Bl PROE fpBaoE 7 BB EURT B BE AR I 4 A A7
(R B IRUE % forever) 1B e ELLHURT BIMEIES T 83 ORHAF R BT A &
reboot), Wn] ARSI standby%‘@&, SRAR T B3 BT L 18 R AR =X (w2 ol 1
ki,

IR

——help. -?
HIENERHTERE o

-—-verbose., -V

B IR 5 AT

iE
5 18 Bl AL 7] T A8 i A4 A

I T R
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-—quiet, -Q
(1 -G ST REEASNE | 5 T (I ED stdout.
-

-—-get-value., -G

B[l A i G E

——delete—-attr. -D
A I ) JE M

——attr-value F#., -v F#

fo e BAE A, B —c — IR & Z B a8 TE

——attr-id F#, -1 F&
A RS I . 9] ID B 1

—--node # & uname. -u # % uname

12 AR Y TR uname.,

——lifetime F &, -1 F#&

AR THEL -G FATC

FIET S R . T RERI(EAS reboot B forever,

-
=

WRAETE forever {4, CRM & — B I BAEST reboot .

oA

AR 3 BT A RS

crm_standby -v true

REHTAG (nodel) AR -

crm_standby -v true -U nodel

EEGUNIETIDESR SN

crm_standby -G -U nodel
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e ETRAE BRI N A -

crm_standby -D -U nodel

B H 8 S R AUT A AT e

crm_standby -v true -1 forever -U nodel

AR ETRE AP, ERIBLETRS SR AR 2 1L

crm_standby -v true -1 reboot -U nodel

~l4
ES

/var/lib/heartbeat/crm/cib.xml — i ) CIB (AN status [#E%).

A B
b 552

cibadmin(8) [133H], crm_attribute(8) [142H ]

JREE

crm_standby FH Andrew Beekhof %% ,

I T R
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crm_verify (8)

crm_verify — #i#x CIB [1)—3:

S

crm_verify [-V] -x file
crm_verify [-V] -X string
crm_verify [-V] -L|-p

crm_verify [-?]

ik

crm_verify AIARA AR (CIB) AY—SrE SO HABRIRE . 5Z46 % n] TR
AL HRBBAUIE S, S e R A LUEE RIS TR A s 5 . R R R S A
D BRRARIES WRSSIB AR BERE Heartbeat 1EH TAE, A, ATl RIE
POEET BB ES

crm_verify ﬁfﬁﬂb@z%ﬁ?ﬁ%ﬁ@ﬂiﬁﬁzﬁ% o TRATHERITH H’J%%*@I

CIB fAHLEIAS | B HAETT4mEE, A crm_verify #E17EERE, SRR
cibadmin fHHTAHAEAERL

IR

—--help. -h
HIENERITEE, o

—-verbose, -V

B IR 5 At

iE
5 38 B AL 7] D A i 24 2
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——live—-check., -L

HIER AT R E SR A CIB,

——crm_xml —?:r%\ -X _7:,%
KA SR AL R ARG, 8 SR SE Y CIB,

——xml-file £, -x %
gt AR R P I ALRE,

——xml-pipe. —-p
A stdin (XA 4HRE . & EESE R CIB,

ALl

R AT rP A P A RE A — S A A R )

crm_verify -VL

A i i 5 v AL RE ) — BRI  d

crm_verify -Vx filel

WA RE L crm_verify WAEEFEANA N

cat filel.xml | crm_verify -Vp

(ES

/var/lib/heartbeat/crm/cib.xml — il ¥ CIB (N7 status |5 E%).
SRR AN AR R AR 2

NIEE S

cibadmin(8) [133H ]

REE

crm_verify B Andrew Beekhof %5 .

HEFHTH
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ATEAEIAR T B R A YA A A e T R B Y. . High Awvailability
Extension S P& G IR . OCF BRI $8 S il I 25 48 35} 88 SR A5 1) S JiE
i, AT HMEIREIE | EIRESE S BIEE . o B IR (VT crm 84
7T H.5{ Linux HA Management Client #1T F8IR%E), oI 2% R4,

17.1 ZEXZENERRHER

BN BT R R IR, R 2 R IR BE AR . B U
SEBCR LR AR BS A 1) S P EREAIRAE , B RREE SR8 nl A F RN s P
%‘f{/ﬁﬁéﬁ HCE start . stop B monitor 154 1KF,  SEAEHOER BRI UM AR TR B
N (o8

T H SRR X A/ MNEFR P . High Availability Extension S22 LT RE I Y
WA

B Jll Heartbeat 1 540
Heartbeat hiiAs 1 B4 A O BB, MR Z A C SR R B
TACHR, PrRliEeg A2 SR, B, RS nT RER I
TR 40 RS I8 % High Availability OCF RA, WNFFRE4NE N, 52
http://wiki.linux-ha.org/HeartbeatResourceAgent,

Linux Standards Base (LSB) F&/¥ 1
LSB &AM F HVE R RSB RN ERGURBE, AR /etc/init.do
FEEGEE R, MM ZESTE LSB Bk, filln, T4 ZEHTT M
e, BLEE R/ PO start, stop. restart., reload.

183


http://wiki.linux-ha.org/HeartbeatResourceAgent

184

force-reload Ml status, Wl http://www.linuxbase.org/spec/
refspecs/LSB_3.0.0/LSB-Core- generic/LSB-Core—-generic/
iniscrptact.html A,

BRI SE 2 (OCF) B
OCF RA fUJi5# 15 B High Availability #5ECEH, FERlRAERTRE IR LG
U5 s Rk B DI RE G DL T o ARHEE 7Y /usr/1ib/ocf/resource
.d/heartbeat /. EMPNREIAMUA LSB F2IFHE . HIE, AR
IR BRI TROE , BRI R 2 W R B2 8, OCF Hif% (B Ui
ARHFEAH B IR A http: //www.opencf.org/cgi-bin/viewcvs.cgi/
specs/ra/resource—agent—-api.txt?rev=HEAD 4, OCF Kit%¥HHA
BVEOAZEIR 0] () BB RS b 8 F6 o S S0 A E IS SO RAG . AN EEA
&all, sE2Rhttp://wiki.linux-ha.org/OCFResourceAgent, Ml
i A AT OCF RA URFARTE 5L, 55205 18 % [ HAOCF Uil ] [191H].

STONITH & i
LR ) S 7 e Al Lo PR A B R . R AN, BB 2 BI5E 83 [ A b
i STONITH | [75H].

${it45 High Availability Extension FfCEE 23 A OCF #it% .

17.2 OCF {E[EIRHE

HIE OCF Hifk, FHR BN R [0 A BEBI AT 5 s U E 3. SRR B IR AR
TUES R b (RS . WERASR AT S THIIE, RISt bl 2R, b
HEN IR BN . R R ISR = RS .

F1517.1  REHE R

BIRER B EERIBENE
L/ A PTIRESAR F R ROl R R RS 2T
(AR
gz PAAR RIS R, sty H AR RS R e B 1A H
R BT RE FTHR A FiT A b
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http://www.linuxbase.org/spec/refspecs/LSB_3.0.0/LSB-Core-        generic/LSB-Core-generic/iniscrptact.html
http://www.linuxbase.org/spec/refspecs/LSB_3.0.0/LSB-Core-        generic/LSB-Core-generic/iniscrptact.html
http://www.linuxbase.org/spec/refspecs/LSB_3.0.0/LSB-Core-        generic/LSB-Core-generic/iniscrptact.html
http://www.opencf.org/cgi-bin/viewcvs.cgi/specs/ra/resource-agent-api.txt?rev=HEAD 4
http://www.opencf.org/cgi-bin/viewcvs.cgi/specs/ra/resource-agent-api.txt?rev=HEAD 4
http://wiki.linux-ha.org/OCFResourceAgent

BIRER ik

RERIHIENE

Jii BB TLEBN T A AR AR 5 1 DR R A AT A e
RAEER SRR . BFONRE T HIRG LRk

SR AR

Bt — B R 2 E R, R RMEE T AR 1 OCF 3 1A CRS LA 2 Wi 1 AH

() S R ARG IR e Rl 1) 2 SR AR R
F1517.2 OCF {4[a]{CH5

OCF OCF fl % it B

BEE EIoid

R

0 OCF_SUCCESS . 18NN, &
J&:JT A start, stop.
promote I demote $§ 41"
TAAAEIR

1 OCF_ERR_GENERIC — g [ SRR ) R el
5,

2 OCF_ERR_ARGS AR DI IRA R R A
(B, ESHE R R
AENROLE/ T,

3 OCF_ERR_UNIMPLEMENTED RPAT I EAE i

4 OCF_ERR_PERM IR EAIRERR A
SERUATHS

5 OCF_ERR_INSTALLED RS R LHEEIIT X
T H,

6 OCF_ERR_CONFIGURED EIRR AR R (BN, R
s S BOER), SHR
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186

OCF OCF fl#& iz BI=

&mE #aE

RS

7 OCF_NOT_RUNNING BRI T, EEATE &
Al LR B TAT Bk [l i
RASATET

I, OCF & a5 n] e
— ELBSICHA T ) A
TEUIRRE AR FE
o, RfEr T E AR,

8 OCF_RUNNING_MASTER FFEL R T, et
9 OCF _FAILED MASTER HEREFEEATHE T, Bt

HE RN UG
B, AL, SRIRTEU )
CEATRETHR)

HAl  fiE I E B o /G20

17.3 &iFiEIR

A BB R, AR DLE F0TH S AR PR T AR P BRI T A
o — B e CRM W] g P4 E i . A% crm_resource —-meta
EA SO MY GUIT AR % E RIS IE

K& 17.3 JRLGEIREIE

#IE iR

priority UnRAGAE P REUAT A] R, IR I R
PEPEARAY IR, DA a8 S0 e P ey 11 W U
#o
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2EIE ik

target-role R B E SR E TR R FR IR R AR fA
Stopped., Started,
is-managed T SRR S s 1 E IR Fe R

true., false,

resource-stickiness &AL W7 THER(E A

default- resource-stickiness,

migration-threshold IR AE ARG W 2k Bk o 2 2/ 0 g HUH
o H B IR &A% 7 THERME: none.

multiple-active NSRS AR SR BUE IR AE AR L s A e IR
AE, BAEMEWMMEM? FFMME: block (A
IR R AZE ), stop_only.
stop_start,

failure-timeout %f#%@@ZTﬁj‘@%{ﬁ%Ei%%;i ({%Eﬂlaﬁ/—m’\%%
A SR B TR L 2 A O f G )7 FHERE

nevere,

17.4 BiRER

PRCE AR EIRIIIER . A2 R AT IR, T SR B 5
B ERIE R A 2T A SR S R PR B 5

F1&17.4 ZFE¥E

BRIE ik
ID ﬁﬁiﬂﬁ?kg*ﬁo I/Z\ZEI}EQO
name HATHEE, WA : monitor., start. stop.

187



#BR1E Epuy

interval BATYERRIER, B Fb,
timeout B EIWER B AR 2 R R 7
requires T AT R A e s A B E . FURTRIE nothing,

quorum, fencing. TERREHRPRIA [F 5 2 75 BOH &
BIRFRE R 4 stonith, ¥HA STONITH &, THE(E
£y nothing,

on-fail WA S U I BRI B E o PRl A -
* ignore: HWMEIARKAL,
* block: TEEIE EABATEMME—PIEE,
* stop: FEIEE IR HATEF AT 3t 5 ) .
* restart: {5FIREHIGFHUCHE) (A RELEHARETES 1),
* fence: JH¥EAEIRICHLAYETEG R B (STONITH),
* standby: FFEGERBCZEE ER GRS

enabled W%y false, RIERHEERMATALE. RFFOIE:

true. false,

17.5 GlIIEE4*

PR BSOS e 2, 200 TR AT 207 SRR 1Y)
WA e . AR B AU SR 2, R ISR 2 crm_resource
FOFINSM. T8 crm 18T AR, BIHE MRS params. AL
root HHEIT LT 15 AR OCF Fe 7 S35 1 1) THJE P B«

crm ra meta resource_agent class
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i 4n

crm ra meta Ipaddr ocf heartbeat

e
eV

HEGIR 189






HA OCF {3 1 8

JIFAE OCF AT ER — b 2 e H R By CASRCE 1. DR 4358 B/ Q0] T8
PRVEIE L U DURR S AT A RS 5 F AR EE ALY meta—data
HIZERUS, /usr/lib/ocf/resource.d/heartbeat/ FHEMET AT AT
%&O

TERE BRI, 5E 20 S RN F 1 OCF_RESKEY_ . iEfTAHRBRY E IF
CINYYZ g alivES &

HA OCF it 191
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ocf:anything ra (7)

ocf:anything ra — — V¥

=

OCF_RESKEY_binfile=string [OCF_RESKEY_cmdline_options=string]
[OCF_RESKEY_pidfile=string] [OCF_RESKEY_logfile=string]
[OCF_RESKEY_errlogfile=string] [OCF_RESKEY_user=string]
[OCF_RESKEY_monitor_hook=string] anything_ra [start | stop | monitor |
meta-data | validate-all]

faid
B2 ISR T — SRR OCE VeI

XEHSH

OCF_RESKEY_binfile=2$f7Z —HEN 1524 IEIC 4 Fif
BT THENI R SE R A RE . B A TEI S R R — (8 pid AT, TS
T SE R T T AR A5 R

OCF_RESKEY_cmdline_options=t§417i%IE
TR 2 A 4 1T TH

OCF_RESKEY_pidfile=%§ STDOUT & AHH HH S
B4 cR AL PID B PID 55 A H ks 22

OCF_RESKEY_logfile=2f STDOUT & AL AyfES
BL#% STDOUT 5 A kg%

OCF_RESKEY_errlogfile=%# STDERR %5 A H A ffE %
FLk STDERR 55 A H AP g RE 22
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OCF_RESKEY_user=HRNPITHE 21 HE S
FHRA A TH8 2 R & B0

OCF_RESKEY monitor hook=7F BiEfE¥h#iTroig 4
TE B E TP PITHIIE S
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ocf:apache (7)

ocf:apache — Apache Web fi] il %%

S

OCF_RESKEY_configfile=string [OCF_RESKEY_httpd=string]
[OCF_RESKEY_port=integer] [OCF_RESKEY_statusurl=string]
[OCF_RESKEY_testregex=string] [OCF_RESKEY_options=string]
[OCF_RESKEY_envfiles=string] apache [start|stop | status | monitor | meta-data
| validate-all]

ik

1. % Apache Web frl IR g & ACHTE . KA AT 484 1.x B 2.x PNAERRAS 1Y
Apache AR o RCBIIEE AIE BE 450 TfnZLE%EPAfiE”?”LI RS, DI

AR fe) e ROl H T IE A . DR, 5 BEAR AR SEAE RO 3@ R 2 iR )
%*HT, il apache B ISR RBAE I, BEARAE ETHRB T ARl IR IR BB
Jﬂigﬁ@( mod_status f5 4 B3 I ) 4H RE R 22 (5 4% /etc/apache2/mod_status.conf)

i, AR IR R A BT REIE 3 T, HL o+ 384 localhost (HE 127.0.0.1)
FHGZE . TSR, 552 Bistatusurl B testregex B, G2
http://httpd.apache.org/

X ERSH

OCF_RESKEY_configfile=4HRBHEZIRAEL
Apache A RBRE R I TEHEBAS A RE . R ETIHT RS 28 DA 25 HoAth 25 AT
WS BRI TERR A

OCF_RESKEY_httpd=httpd A ERAR
httpd —HELT (1) 5EBE B 44 1 (I 1E) o

OCF_RESKEY_port=httpd 3
A AT AR LA I8 statusurl B IBOIR BB AR RS . H TR (H A 7EAH R
FhERBN R IRSE, RS P IRE, HIZY 80,

tﬁ&%
i

Y

H
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OCF_RESKEY_statusurl=url &4
TR URL (THRX 4 apache Al [R#FIRBEH) . A AR4gE, HIME apache 4H &
FEZMEERZE . AR E bt URL, sEfERR *f8* n]f localhost (127.0.0.1) £7H
#% URL, R, #EE0TREE 4% 2R 8185 L EAe i sz g IR &t

OCF_RESKEY_testregex=Baf&FHFER
FRTE statusurl [ PAEFT LB IERF R, RNES RN

OCF_RESKEY_options=f§44Ti%I8
) apache B EE FRYERSNETH,, 552 [Fman httpd(8).

OCF_RESKEY_envfiles=FREEiE %
N HA BRI A2 B (— B2 ) 7§28, AN Jetc/apache2/envvars,

HA OCF {3l
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ocf:AudibleAlarm (7)

ocf:AudibleAlarm — AudibleAlarm &JHAC

S

[OCF_RESKEY_nodelist=string] AudibleAlarm [start | stop | restart | status |
monitor | meta-data | validate-all]

ik

AudibleAlarm A REIRFEIFAR . B B R AR S 2 7 RSO 1Y) ] Rl o P

X ERSH

OCF_RESKEY_ nodelist=Hi%;EH
TRIEANJE A% TR ) FT BE S B
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ocf:ClusterMon (7)

ocf:ClusterMon — ClusterMon & 54

S

[OCF_RESKEY_users=string] [OCF_RESKEY_update=integer]
[OCF_RESKEY_extra_options=string] OCF_RESKEY_pidfile=string
OCF_RESKEY_htmlfile=string ClusterMon [start | stop | monitor | meta-data |
validate-all]

i 14
%y ClusterMon ERACHE, & &k H Al fd =5 45K Bl 2 html,

XERSH

OCF_RESKEY_user=7y 2R AT crm_mon W FHE S 1))
F BT crm_mon AO{H &

OCF_RESKEY_updat e=H1 i
AR

OCF_RESKEY_extra_options=HAhi%IH
%% crm_mon BYHAREEIH, #I40, -n-r

OCF_RESKEY_pidfile=PID f#%

DR ABEAT — R TRAESRA T Y PID RE S0

OCF_RESKEY htmlfile=HTML it
# HTML i 5 AR A A E

HA OCF {3l

197



ocf:db2 (7)

ocf:db2 — db2 B

S

[OCF_RESKEY_instance=string] [OCF_RESKEY_admin=string] db2 [start| stop
| status | monitor | validate-all | meta-data | methods]

ik

db2 G IRFE RS . & & DB2 Universal Database {7 JEf 2 HA &R EF 745

X ERSH

OCF_RESKEY_ instance=fiJ8

CORHRE A BIIH

OCF_RESKEY_admin=%&H &

BITE RS P B
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ocf:Delay (7)

ocf:Delay — ZEJE & YA

S

[OCF_RESKEY_startdelay=integer] [OCF_RESKEY_stopdelay=integer]
[OCF_RESKEY_mondelay=integer] Delay [start | stop | status | monitor | meta-data
| validate-all]

iR
BRI P3| AR

X ERISH

OCF_RESKEY_startdelay=REEE
FCENE 24 SE R (A IRF ) (LARDET) o

OCF_RESKEY_stopdelay=f{& Ikt
P IEAE SR IR ] (LARDRT) . AiARdaaE, RIITHRRA [ startdelay | o

OCF_RESKEY_mondelay=if4 4k
BEPEVE SRR ] (LARDED) . AriRdEE, HITHR 4 | startdelay |

HA OCF {3l
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ocf:drbd (7)

ocf:drbd — MEEEIRACHFE I I R 5 UL (DRBD) W 1Mt A 3 /4 ¥
%ﬁiﬁﬁ%%o DRBD St AR A 1) — R s e SUE RUREANPERE, G2
BERIRH SO

S

OCF_RESKEY_drbd_resources=string [OCF_RESKEY_drbdconf=string]
[OCF_RESKEY_clone_overrides_hostname=boolean]
[OCF_RESKEY_clone_max=integer] [OCF_RESKEY_clone_node_max=integer]
[OCF_RESKEY_master_max=integer]
[OCF_RESKEY_master_node_max=integer] drbd [start | promote | demote | notify
| stop | monitor | monitor | meta-data | validate-all]

ik

DRBD ) F2/1¢ Ji§ OCF ‘&AL

XEHSH

OCF_RESKEY_drbd_resource=drbd &4 H
drbd.conf fE % H 2 drbd &R Y4

OCF_RESKEY_drbdconf=drbd.conf [ %1%
drbd.conf & ZE 1Y 52 H& PRAK

OCF_RESKEY clone_overrides_hostname=45 & drbd F#%4 it
BRI R TR WSBOTRIN S IF RN SRS RSE
B3R drbd fi ] node_ <# 34 i 45> AR B PR 2 Rl 2y AR 78, SRR PO
H AR drbd.conf H1,

OCF_RESKEY_cl one_max=%’§ﬁééﬁ':§ﬁ

I drbd BRI AN SEIREEE SR (E
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OCF_RESKEY_clone_node_max="Hi Bk
R FTBE A RS SEIBE BB I TERRAE.,

OCF_RESKEY_master_max:ji?‘ﬁ%lﬁ:%&
R SR IR EE o G2 RE BAE M THR .

OCF_RESKEY_ master_node_max="}{ i85t 346 5 58k
R RS R EREH . SR EAB e TER

HA OCF {3l
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ocf:Dummy (7)

ocf:Dummy — FEAEE AT

S

OCF_RESKEY_ state=string Dummy [start | stop | monitor | reload | migrate to |
migrate from | meta-data | validate-all]

ik

B A AR U B B Hle A R BAERTT, BRILZ AN AT AR
o BRI R R R AU R A A

XEHSH

OCF_RESKEY_ state=iRBEfEZ
AR BRI B
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ocf:eDir88 (7)

ocf:eDir88 — eDirectory &1Ll

S

OCF_RESKEY_eDir_config_file=string
[OCF_RESKEY_eDir_monitor_ldap=boolean]
[OCF_RESKEY_eDir_monitor_idm=boolean]
[OCF_RESKEY_eDir_jvm_initial_heap=integer]
[OCF_RESKEY_eDir_jvm_max_heap=integer]
[OCF_RESKEY_eDir_jvm_options=string] eDir 88 [start|stop | monitor | meta-
data | validate-all]

ik

A B eDirectory FlTEEIEFETPAE, B &K eDirectory 1Y B — i TH A HA
BT TE L, eDirectory 1Y [ ZMEFIIE | THREC Hl £ 8.8 M. ILARFHE A
FIMEAR] 8.8 Wt Z Hif i) eDirectory WiAS . & IEA R AT A A FE [R]—3K 4% s A
%A eDirectory #|TH, FRFIFHLH eDir 4RERE % (K1 eDir config file 2
R A B T ARG . 18R IR R B S AR AN AT TS
REFT TG . 47 eDir AHRBHE AT, R & IR B, If H Heartbeat j#f
AR, HAWE S STONITH #ifE . ML EIRSE, sRplaasm
BB M EWEB RFE . A IDM 1) eDir BUBIIRFRG 2L 10 250851 RER] . 4
Heartbeat 7£ eDir i A& 1E # BB Z BikiE R, H) mayhem WILL ENSUE . LDAP
gl e R R Ein —M . K, A BUH 7% IDM fi/sl LDAP ) Eis, M4
e & IDM B LDAP Ff, FEIpHET 2 R A GERE), A& BUEIE 4 #
5 IDM Il LDAP 5 7% 7] IR BE

XERSZH

OCF_RESKEY_eDir_ config_file=eDir 2HBEREZR
eDirectory 51| TE 1% 4H REAR 22 R4 .

HA OCF {3l
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OCF_RESKEY_eDir_monitor_ldap=eDir Ei#% ldap
REERZ B LDAP J& 5 1E 4% eDirectory il TH#AS 7157

OCF_RESKEY eDir monitor_idm=eDir ¥ IDM
F B EZ A IDM &R 1E 4 eDirectory | THEA T 2

OCF_RESKEY_eDir_jvm_initial_heap=DHOST INITIAL HEAP {H
java IRIE A2 DHOST INITIAL HEAP B9{H., #ARKE, #H java TERX
{Ho

OCF_RESKEY_eDir_jvm_max_heap=DHOST MAX_ HEAP {H
java BRBE 44 DHOST MAX HEAP f{H. A ARE, #HHH java THRRE.

OCF_RESKEY_eDir_jvm_options=DHOST OPTIONS {H
java BB DHOST OPTIONS FYE ., #iAsdE, A .
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ocf:Filesystem (7)

ocf:Filesystem — 1§48 R &t & A Ut

S

[OCF_RESKEY_device=string] [OCF_RESKEY_directory=string]
[OCF_RESKEY_fstypes=string] [OCF_RESKEY_options=string] Filesystem
[start | stop | notify | monitor | validate-all | meta-data]

iR
T e e e B R

X ERISH

OCF_RESKEY_device=[@I %

R ARG BB 2 M . R HEH0 -U ., L 388IH, 5 NFS ZEiiiisg

OCF_RESKEY_directory=2&ak %5
IRE S S:OE T %

OCF_RESKEY_ fstype=HZE R EiHHR
BLALH 2 RS R R B R A

OCF_RESKEY_options=i#IH
R 2y -0 IR AR08 I, BHAGE A S50, SR
[ bind | , A6 fstype %%y [ none | o RHiAF & [ bind,ro | 1EXEETHH
TTAHIEAESE

HA OCF {3l
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ocf:ICP (7)

ocf:ICP — ICP &ALt

S

[OCF_RESKEY_driveid=string] [OCF_RESKEY_device=string] ICP [start| stop
| status | monitor | validate-all | meta-data]

ik

ICP FUE R A . B &K ICP Vortex #840A FHERE ARSI A HA EIRIES T
'/SE&;IEO

XEHSH

OCF_RESKEY_driveid=ICP #EWEHE ID
ICP SRR 1D,

OCF_RESKEY_device=i&f#

ax 4 i o
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ocf:ids (7)

ocf:ids — ff % Informix Dynamic Server (IDS) 22 IBM &K} i fal R 51 OCF & i
%

S

[OCF_RESKEY_informixdir=string][OCF_RESKEY_informixserver=string]
[OCF_RESKEY_onconfig=string] [OCF_RESKEY_dbname=string]
[OCF_RESKEY_sgltestquery=string] ids [start| stop | status | monitor | validate-
all | meta-data | methods | usage]

ik

# IBM Informix Dynamic Server (IDS) f5i|JEfi % High Availability & 5S4 B
1) OCF B

XERSZH

OCF_RESKEY_informixdir=INFORMIXDIR FgE 5485
B SHEST IDS — e 464% , FRESAE INFORMIXDIR Fi#1SnME . thatie
IDS WL HEBAS (N TR ERER [/]) BHARIEEHSE, RIFFREE R
ANEFE BRI MG

OCF_RESKEY_ informixserver=INFORMIXSERVER Fglz 4%l
BHEST IDS — e 1%, FREEAH B INFORMIXSERVER PSS A0(E ., o
R ZE L 1DS fARAFFIHRN S 58 AARTEE IS8, RIRRP R E
HESNEIFE T BRI .

OCF_RESKEY_onconfig= ONCONFIG Fgl% &
wIRHETT IDS —rdc f5i% , BRI I ONCONFIG 15l i
INFORMIXSERVER 5% 2 IDS Bl IH AR R M fl . REFLE [ Jete/ |
gﬁ%ié{gﬁ MIALREREZE . RTR M2, RIREPAEAS B s e SN A 7 IR b
EHGZE

HA OCF {3l
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OCF_RESKEY_dbname= i Bt & RH, FHRX 4 | sysmaster |
I 2 0E F A W — 8 &k i Ak Baids IDS BTH . 7 ARF5 b2, v
S TEER Y [ sysmaster | &RHE

OCF_RESKEY_sqltestquery= A B SQL HIFAA R, FH3 4y [ SELECT
COUNT(*) FROM systables; |
FES 3 [ dbname | 488 BRI AT, DM B IDS I TE NG A B R 5
IEHTEVER SQLMIEAE . A RIS E S M, BRI TER M [ SELECT
COUNT(*) FROM systables; |
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ocf:IPaddr2 (7)

ocf:IPaddr2 — & #E 1Pv4 (v ik

S

OCF_RESKEY_ ip=string [OCF_RESKEY_nic=string]
[OCF_RESKEY_cidr_netmask=string] [OCF_RESKEY_broadcast=string]
[OCF_RESKEY_iflabel=string] [OCF_RESKEY_1lvs_support=boolean]
[OCF_RESKEY_mac=string] [OCF_RESKEY_clusterip_hash=string]
[OCF_RESKEY_unique_clone_address=boolean]
[OCF_RESKEY_arp_interval=integer] [OCF_RESKEY_arp_count=integer]
[OCF_RESKEY_arp_bg=string] [OCF_RESKEY_arp_mac=string] IPaddr?2 [start
| stop | status | monitor | meta-data | validate-all]

ik

TR Linux FpE OB IR & B IP ) 4 1P ik, &l Bl sl BB 1P )44 . LAt
FOR S A R A IR T, BRI e R g )4 TP ZhE.

XEHSH

OCF_RESKEY_ ip=IPv4 fij ik
DB DU ZH B 2R e RCE Y TPv4 ik, it [192.168.1.1 |

OCF_RESKEY_nic=#%/m
AR IP (kRN A7 L IR BT . 7 B A H, BITPROE B
e A THT . 5B 20 LA ethO: 1 (A% =CHE A2 3 44 A Tl sl AT Anf LA s BB FS
FE SRS T

OCF_RESKEY cidr_ netmask=CIDR A4k

CIDR k&4 ThI 48 08 B2 (9] 24, i ASS2: 255.255.255.0), #ART5E, &
Fr i ok B s a7 18 % ph 2 R LA 1 o

HA OCF {3l
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OCF_RESKEY broadcast=/FE#&iht

S TP AN BERR Az . 5 B A25 1, PRI 105 A9 % i B8 e e (o7 ik o
OCF_RESKEY_ iflabel=/THIE%;

T e 25 TP AEHES E HAMAR S . AR S e BN R I 1 4 M . 5 27
NIC & f 2 ARk, R S MR AL

OCF_RESKEY_1lvs_support=f{H LVS DR 1%

B LVS Bk i% ., 25 1P ihbgiis b, el R 2 m i
VIS b BT B A 48 P BB IR A%, (AN e AR G a4
OCF_RESKEY_ mac=#4£E IP MAC {viil

IR EA T T MAC ik, HETEAR #4E 1P hil4 .
.

2k By o
o PR 7S

ZEH LA gk
OCF_RESKEY_clusterip_hash=#% IP ¥ 6E
¥ AL 1P TR T A e A,

OCF_RESKEY_unique_clone_address:%%ﬁ;@ﬁﬂlﬁﬁﬁuﬁﬂﬂgfiiﬂ:
5 % true, RIS, ID Bt R 44000 TP A, DA R 48 B ME— 0 il
OCF_RESKEY_arp_interval=ARP £M{ufilfF (LLZFPED
F8EAI ARP Bz Wi b (LLZFPET.
OCF_RESKEY_arp_count=ARP 51
BEGE A ARP UL
OCF_RESKEY_arp_bg=1 5 1] ARP
TR EAAET =PI ARP B4,

OCF_RESKEY_arp_mac=ARP MAC
25l ARP 1855 2 19 MAC itk

oy
4
R’:’m’

DN
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ocf:IPaddr (7)

ocf:IPaddr — & PR IPv4 Hrhl:

S

OCF_RESKEY_ ip=string [OCF_RESKEY_nic=string]
[OCF_RESKEY_cidr_netmask=string] [OCF_RESKEY_broadcast=string]
[OCF_RESKEY_iflabel=string] [OCF_RESKEY_lvs_support=boolean]
[OCF_RESKEY_local_stop_script=string]
[OCF_RESKEY_local_start_script=string]
[OCF_RESKEY_ARP_INTERVAL_MS=integer]
[OCF_RESKEY_ARP_REPEAT=integer]
[OCF_RESKEY_ARP_BACKGROUND=boolean]
[OCF_RESKEY_ARP_NETMASK=string] IPaddr [start | stop | monitor | validate-all
| meta-data]

i 14
WRE RS S IP 4 TP ihik . & nl s s RSl IP 74 .

XERSZH

OCF_RESKEY_ ip=IPv4 fij ik
DL BE S DU ZH B 2R R ROE Y TPv4 ik, it [192.168.1.1 |

OCF_RESKEY_nic=49#&4\ Ifi
AR IP 7 HEETA SR LSO AR 1T 5 A 1, RRIP R E S i
MR MR LA T, 5520 LA eth0:1 A4S 2038 e 5 24 A T sl A A LAt ST
FEFETEA T

OCF_RESKEY cidr_ netmask=%3%k =

CIDR #0400, (4 24), slofdi FH B 20 PO A7 R 12
(255.255.255.0)c A ARTEE, TSP AR E ks i i b e i e e B

HA OCF {3l
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OCF_RESKEY broadcast=/FE#&iht
S TP B WA SRR IE . 5 B RS H, R 17 100 A6 08 B e vk

OCF_RESKEY_iflabel=4)HITE4%
TSl 7E 24 TP A hk46 8 HABAE 4

OCF_RESKEY_1lvs_support=HH LVS DR 1%
WA LVS B AL R . 45 1P Arhbplidss b, el iR 2 m ikt
DL e A BT B A A P s IR, (RN S e 4 i b e ol 4

OCF_RESKEY_local_stop_script=FEi IP KEIEIY RS AR
FER TP W5 (R FE A% o

OCF_RESKEY_local_start_script=#ri¥ IP K i) FE 35
BTG TP T Y (AR P A

OCF_RESKEY_ARP_INTERVAL_MS=%# ARP Z MG (LLZRED
ARP Z [H] 11 flBE (LAZFPET).

OCF_RESKEY_ ARP_REPEAT=E &1k
M T R B () B ARP BICH .

OCF_RESKEY_ ARP_BACKGROUND={ELY &t #UT
TEE ST (EFAETH ).

OCF_RESKEY ARP_NETMASK=ARP R4 %t =
EAEHE 7SN AE 20 ARP AH S B
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ocf:IPsrcaddr (7)

ocf:IPsrcaddr — IPsrcaddr & 5ol

=

[OCF_RESKEY_ipaddress=string] IPsrcaddr [start | stop | stop | monitor |
validate-all | meta-data]

iR
Psrcaddr f9VEWRELFHE., & G REFMRIF O ARG

X ERISH

OCF_RESKEY_ipaddress=IP {iiiil
IP fii ik
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ocf:IPveaddr (7)

ocf:IPv6addr — 43 IPv6 144

S

[OCF_RESKEY_ipv6addr=string] IPv6addr [start|stop | status | monitor | validate-
all | meta-data]

ik

BUFE A @48 B IPve 3144 IPve Nidik. BRI Fe sl BERR 1IPve 7144 o

X ERSH

OCF_RESKEY_ipv6addr=IPv6 {\jiil
IR R 28 H Y TPve fihk .
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ocf:iscsi (7)

ocfiscsi — iscsi & A

S

[OCF_RESKEY_portal=string] OCF_RESKEY_target=string
[OCF_RESKEY_discovery_type=string] [OCF_RESKEY_iscsiadm=string]
[OCF_RESKEY_udev=string] iscsi [start | stop | status | monitor | validate-all |
methods | meta-data]

i 14
iSCSI ) OCF &JACHE, Hrit (start) BiFLER (stop) iSCST HAZ

XERSH

OCF_RESKEY_portal=A H4gu}
#4534y {ip_address/hostname}[":"port] F) iSCSI A 1 4857 ik,

OCF_RESKEY_ target=H1H
iSCSI H &,

OCF_RESKEY_discovery_type=discovery type
A FEAY, HAT open-iscsi {# 37 1% sendtargets 7

OCF_RESKEY_iscsiadm=iscsiadm

iscsiadm FEFCEHE

OCF_RESKEY_udev=udev
A F— G S 1 udev 1, RIRSHHERILTERIESE . AR
IEFM TR L, SRR SE AT ERZERR, (Al FISh, A EARAE H udev,
A S MG A [no |, BRIRGHE— B EEEPhEE, HREEGER,

HA OCF {3l
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ocf:Ldirectord (7)

ocf:Ldirectord — Idirectord #9 £ 25 FE X, OCF ‘&5

S

OCF_RESKEY_configfile=string [OCF_RESKEY_ldirectord=string]
Ldirectord [start | stop | monitor | meta-data | validate-all]

BN
1Z /2 ldirectord i B OCF & ATt 250, & & H 1directord £\ 1 & 37 B

OCF %A T, TR A] L% 1directord HEFTEAES . 222 253 1directord 4R
RE AW B B

XEHSH

OCF_RESKEY_configfile=#1REHEZIKIE
Idirectord AH REFH 28 1Y) SE 2L IR 24 7

OCF_RESKEY_1directord=ldirectord —ifE{ 1K
Idirectord F1) 524 PR 24 15 .
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ocf:LinuxSCSI (7)

ocf:LinuxSCSI — LinuxSCSI & I

S

[OCF_RESKEY_scsi=string] LinuxSCSI [start | stop | methods | status | monitor |
meta-data | validate-all]

ik

72 LinuxSCSI & IEACHE, & &8 linux 4200 Ff BE R4S B SCSI s 1 m]
Vo BRI ER A ¥ Linux BEaGE 2R, o a] #§ HE B Linux A1l 7,

XEHSH

OCF_RESKEY_scsi=SCSI f4]I&
BT SCSI fi|1E
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ocf:LVM (7)

ocf:IVM — LVM &4t i

S

[OCF_RESKEY_volgrpname=string] LVM [start | stop | status | monitor | methods |
meta-data | validate-all]

ik

LVM & IEFEEHE . B & Linux Volume Manager (LVM) BERES fif 2 HA &5
HEATE R,

XEHSH

OCF_RESKEY_ volqgrpname=FH i[5 it 40 4
T B IR TR AL 44 R
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ocf:MailTo (7)

ocf:MailTo — MailTo &t

S

[OCF_RESKEY_email=string] [OCF_RESKEY_subject=string] MailTo [start |
stop | status | monitor | meta-data | validate-all]

ik

Jﬁh%{MailTo AT B EA AT R, BRI R B B R
TEE

XEHSH

OCF_RESKEY email=75 FE{Hiht
RS E N T B,

OCF_RESKEY_subject=%§

BTHANER.
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ocf:ManageRAID (7)

ocf:ManageRAID — 4 F RAID #XHi

S

[OCF_RESKEY_raidname=string] ManageRAID [start | stop | status | monitor |
validate-all | meta-data]

ik

B RAID i r ki) . f1E B 45, 1E4E T AE Jetc/conf.d/HB-ManageRAID H?
THIGHUE o

XEHSH

OCF_RESKEY_raidname=RAID %%
FAE M RAID ARG (B K/NE) . (EFE /etc/conf.d/HB-ManageRAID H
TSGR AE) o
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ocf:ManageVE (7)

ocf:ManageVE — OpenVZ VE & i

S

[OCF_RESKEY_veid=integer]| ManageVE [start | stop | status | monitor | validate-all
| meta-data]

ik

Bl OCF M2 1M A Er 45 38 OpenVZ VE, PRI 75 542 4658 5 1) OpenVZ,
HA B & ORI vzetl util,

XEHSH

OCF_RESKEY_veid=VE [{J OpenVZ ID
FEHEIREE OpenVZ ID GER LT A T8 E 1D 19 vzlist -a i)
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ocf:mysql (7)

ocf:mysql — MySQL & 1L

S

[OCF_RESKEY_binary=string] [OCF_RESKEY_conf ig=string]
[OCF_RESKEY_datadir=string] [OCF_RESKEY_user=string]
[OCF_RESKEY_group=string] [OCF_RESKEY_ 1og=string]
[OCF_RESKEY_pid=string] [OCF_RESKEY_socket=string]
[OCF_RESKEY_test_tables=string] [OCF_RESKEY_test_user=string]
[OCF_RESKEY_test_passwd=string]
[OCF_RESKEY_enable_creation=integer]
[OCF_RESKEY_additional_parameters=integer] mysqgl [start | stop | status
| monitor | validate-all | meta-data]

ik

MySQL HPEIRR P . B &l MySQL ZORHIR B IE Ay HA PEIRAET T 2L

X ERSH

OCF_RESKEY_binary=MySQL {7
MySQL A A

OCF_RESKEY_config=MySQL #H#&
Y E

OCF_RESKEY_datadir=MySQL %k} H %
B EER R H $% .

OCF_RESKEY_user=MySQL i ¥
AT MySQL K 8 iy FH -
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OCF_RESKEY_ group=MySQL #£4H
AT MySQL ¥ 8 [ REAH (BHEIECERE 8L H 854 nT FERR) .

OCF_RESKEY_ 10g=MySQL T 5%
AR mysqld FIRCERAEZE

OCF_RESKEY_pid=MySQL pid #§%
FHit mysqld 1) pid #§% .

OCF_RESKEY_socket=MySQL it
A mysqld AOHeFE o

OCF_RESKEY_test_table=MySQL |z
B pUR R 2 (LUERHH. R R FER) o

OCF_RESKEY_test_user=MySQL {5 i %
MySQL HIEA

OCF_RESKEY_test_passwd=MySQL JHIzA {5 T & %51
MySQL JHI a5 %8

OCF_RESKEY_enable_creation=¥RHHAMALE, R
B MySQL BRI AETE, S AR

OCF_RESKEY_additional_parameter s=EHIEF mysqld At 2 8k

TE BB ZHEE 45 mysqld LA 28, (il --skip-external-locking B, --skip-
grant-tables),

HA OCF {3l
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ocf:nfsserver (7)

ocf:nfsserver — nfsserver

S

[OCF_RESKEY_nfs_init_script=string]
[OCF_RESKEY_nfs_notify_cmd=string]
[OCF_RESKEY_nfs_shared_infodir=string] [OCF_RESKEY_nfs_ip=string]
nfsserver [start | stop | monitor | meta-data | validate-all]

ik

Nfsserver AJ T 5#F Linux nfs fal ik #4507 Linux-HA i ] A 85 R I IS T
B, TR Linux FPER) NES FYERFAITOR,  NIE RS IAE A6 F
P 3%

X ERSH

OCF_RESKEY_nfs_init_script=nfsserver it Init FE/FHE
Linux #51 7E/4BE ) FEER init B2F AR . nfsserver & IR & 15 BBl /15 1/ 8
TR E init FERPAE, [ A REh/A5 1/ B4 nfsserver FUFEF & A Linux
BITEMA R AN

OCF_RESKEY_nfs_notify_cmd= FMEkm s T2,
A% NSM H#T BAAGE 2N T2, AT LUKF nfsserver [ 25 $5 A% AR 2 5T
BB HADRE RS . B 954 BRIy | nfsserver B CHFE i P S 2 Ak
HITA P o o

OCF_RESKEY_ nfs_shared_infodir= ffF nfs {6 IR #5AH B & 0 H $% .
nfsserver & AU nfs AH B &GRS MR e i H i, b H 828 0]

Y-

1F nfsserver Z QAT & S5 FL 1

OCF_RESKEY_nfs_ip=IP {iili,
A FHIA AL nfs R E) 1P ik
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ocf:oracle (7)

ocf:oracle — oracle &/

S

OCF_RESKEY_ sid=string [OCF_RESKEY_home=string]
[OCF_RESKEY_user=string] [OCF_RESKEY_ ipcrm=string]
[OCF_RESKEY_clear_backupmode=boolean]
[OCF_RESKEY_shutdown_method=string] oracle [start | stop | status | monitor
| validate-all | methods | meta-data]

ik

oracle FUEIRFEFFHE, T &% Oracle &R H | TEM 24 HA 'EIREFTEH,

XEHSH

OCF_RESKEY_ sid=sid
Oracle SID (aka ORACLE SID),

OCF_RESKEY_home=3 H #%
Oracle & H #% (Lf% % ORACLE_HOME)., #A#6%E, HI SID M 32 H ik
BN Jetc/oratab 1,

OCF_RESKEY_ user={fifJ#
Oracle #if1 # (114 ORACLE _OWNER). #AK$6E, HIERHEE A
% $ORACLE_HOME/dbs/*${ORACLE_SID}.ora Wi & . ¥ RGANIHH
E Ry, R BERE Z E R

OCF_RESKEY_ ipcrm=ipcrm
AR, JETA Oracle FIIHT) IPC i L aC ke 6 % 55 5%) nTRE ez
T8 s BREAGT TEL ) R, L IR e e T [ S A W I TENE AN 5, A
BIELAR (8 & B TR L, 2k, R T [ oradebug |
Re M Tipe | IBHEA IR FIBTBRSSESNAZEAE X, HHATNR

HA OCF {3l

225



226

A HATEAER 7k ARG RCA B TPC &, B R i s el o 7 35 A 4
R, FIMTOTREME e B, [HA —LETARE MG T LB Bl . S AMER —1H
dumpinstipc BETH, TR &8 ENJE A S BITER IPC Y114, ] LA & st
B R B IEMERINT TIEEHER .. BERYRE(EA —FE : - none : /NHL IPC #H
B, &SRR GEE R - B R e R AMERT ) - instance © &
AR JE A BIIE R IPC Y, WARRSPRISEEYIIF (FRRRAE ; [ERZE 4Y) - orauser

D BRI P TR B R Z A R B BT A TPC (5 SR LA TR — s R & B0y A T
ZAEEIIE, s CUE MR A S T ) At AR R T IPC, RIES 20l
FHMEE ). [ TERR A EME [ instance | EZE L4, BIRIIAGERE
TERZIEIC T BIE—E ErRCED . AR A (i) A NS5 1E Oracle F2 7 145
HIPC Y0k 58, ISR A AT AT HAth ¥ 532 T LU B 2 AL BR IR L TPC
Yk, TEZIET, AUEET NATFH, nTREIE 285 1 E LA [Rl—fR {0
S ATE A FIE, 5 =AREOEE [ orauser | AIAREEE IPC WFF5RR, H
1B ZHIE VL IPC WA RE A E0fE, DRI BB AE S (5 SEH AR LAAS [R] A
BB TREA P RZSOE (. WA RRE, sEm3RMeRet . o
PR R T &

OCF_RESKEY_clear_backupmode=clear backupmode

5B ORACLE [ # i=t,

OCF_RESKEY_shutdown_method=shutdown_method

Q4% 1k Oracle B2 — M EE IR, A% 7% ( [ checkpoint/abort | ) 4
S ARG BT IL; B REMAGIHRATEE, LTk, IR
#%91 [ shutdown abort | BCRAME, SERILEMERE % | immediate | , Sk
AT AST BN B Oracle; AN AT SR8 20T LIAG 86 416 J7 %k AR I B Oracle
IIE, FRAMAR L A Ta AR ) 7 L
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ocf:oralsnr (7)

ocf:oralsnr — oralsnr & JEA L

S

OCF_RESKEY_ sid=string [OCF_RESKEY_home=string]
[OCF_RESKEY_user=string] OCF_RESKEY_1listener=string oralsnr [start |
stop | status | monitor | validate-all | meta-data | methods]

ik

Oracle Bi A EIRFEFAE . & &% Oracle BLHERE B TEM A HA BIRMEST
e
gL

XEHSH

OCF_RESKEY_ sid=sid
Oracle SID (aka ORACLE_SID), Bi##/E3ERT 2 SID, RI7E#T tnsping SID
IRFfy 221t SID,

OCF_RESKEY_home=1 H$#
Oracle & H #% (754 ORACLE_HOME), #7AR{8xE, RIMETE /etc/oratab H
§ 5% SID,

OCF_RESKEY_ user={#if#
DL B Oy f T B

OCF_RESKEY_ listener=EHifez
BBl ) B AR TH (40 listener.ora TR E$S), FEA%{H % LISTENER,

HA OCF {3l
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ocf:pgsql (7)

ocf:pgsql — pgsql &5t

S

[OCF_RESKEY_pgct 1=string] [OCF_RESKEY_start_opt=string]
[OCF_RESKEY_ctl_opt=string] [OCF_RESKEY_psqgl=string]
[OCF_RESKEY_pgdata=string] [OCF_RESKEY_pgdba=string]
[OCF_RESKEY_pghost=string] [OCF_RESKEY_pgport=string]
[OCF_RESKEY_pgdb=string] [OCF_RESKEY_logfile=string]
[OCF_RESKEY_stop_escalate=string] pgsql [start | stop | status | monitor |
meta-data | validate-all | methods]

ik

PostgreSQL [ & IHFEFHE . E & # PostgreSQL 4 HA G iFHES T4 H

XEHSH

OCF_RESKEY_pgctl=pgctl
pg_ctl 15 AL

OCF_RESKEY_start_opt=start opt
RS TH (pgi ctl Y -o start_opt), 4N [ -i-p5432 ]

OCF_RESKEY_ct1_opt=ctl_opt
;H\:/ﬂ‘ll pg_Ctl %IE\ (-W\ -W %)o %Egﬁ% "

OCF_RESKEY_psql=psql
psql F84 I FELE

OCF_RESKEY_pgdata=pgdata
PostgreSQL %k} H S FE1E
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OCF_RESKEY_pgdba=pgdba
AT PostgreSQL FH .

OCF_RESKEY_pghost=pghost
PosrgeSQL 7EH: b afEfT R 1) 44 F/1P 3731k

OCF_RESKEY_pgport=pgport
PosrgeSQL 7EHL I HE7 7 B ) 1

OCF_RESKEY_pgdb=pgdb
R B P Y R I

OCF_RESKEY_logfile=logfile
PostgreSQL il fi A% 5L Sk i Hi A% 52 A R A

OCF_RESKEY_stop_escalate={gFT}4%
KR -m immediate Z FiT A9 EE AU (] -m fast)

HA OCF {3l
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ocf:pingd (7)

ocf:pingd — pingd &R

=

[OCF_RESKEY_pidfiles=string] [OCF_RESKEY_user=string]
[OCF_RESKEY_dampen=integer] [OCF_RESKEY_set=integer]
[OCF_RESKEY_name=integer] [OCF_RESKEY_sect ion=integer]
[OCF_RESKEY_multiplier=integer] [OCF_RESKEY_host_11ist=integer]
pingd [start | stop | monitor | meta-data | validate-all]

iR
e 25 pingd VUL, & EAHK (1 CIB ) S 7S T ping 85

o]

XEHSH

OCF_RESKEY_pidfile=PID f%
PID %

OCF_RESKEY_user=MHA 4T pingd WM FH#E S0y
FHRA AT pingd RO FHE S0,

OCF_RESKEY_dampen=1Ji#i [t

S50 (HIV) e 35T 5 RS

OCF_RESKEY_ set=%E%%
FA B Z IR TR 2 F%, IR/DTFEHEE o

OCF_RESKEY_ name=/# 44 1
FERUE Z B TER) 2 8. MR BRG] b 2 A0 24
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OCF_RESKEY_ section=[&%
BRI B, IR/ E

OCF_RESKEY_multiplier={Ef5EK
PR ping BT B HCLHAH R 1 BIUE

OCF_RESKEY_host_1ist=Ff§4H
SEEFIZ ping ATSHAWE B, THRLANTA RE R ping B, IRAT B
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ocf:portblock (7)

ocf:portblock — portblock & i/t il

=

[OCF_RESKEY_protocol=string] [OCF_RESKEY_portno=integer]
[OCF_RESKEY_action=string] portblock [start | stop | status | monitor | meta-
data | validate-all]

iR
portblock FGZEURELFHE, T iptable ACHIHEERES.

X ERISH

OCF_RESKEY_protocol=illil#E
R R S/ o T B A A B R

OCF_RESKEY_portno=HE5Eh
Rk SR/ R BT SR G IR SRS

OCF_RESKEY_act ion=#}{E
TR R E IR SRS T B (B R BT EE)
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ocf:Pure-FTPd (7)

ocf:Pure-FTPd — 5il OCF & IF{CHAHZ 1) FTP F27 4

S

OCF_RESKEY_script=string OCF_RESKEY_conffile=string
OCF_RESKEY_daemon_type=string [OCF_RESKEY_pidfile=string]
Pure-FTPd [start | stop | monitor | validate-all | meta-data]

ik

BUFE A s B S Bl - B TP Y Pure-FTPd,

XEHSH

OCF_5RESKEY_script=fl & 5e & BAS R T 1% 44 Ff
Pure-FTPd RUEIFE A A SE 28 4% . #1]4n | /sbin/pure-config.pl | .

OCF_RESKEY_conffile={l{ 5EH IS4 RERE 42 44 7
A3 SRR AR 1Y) Pure-FTPd B R A M. B4 [ /etc/pure-ftpd/pure-
ftpd.conf | .

OCF_RESKEY_daemon_type=f & 5E IS AL RERE R 44 7%
Pure-ftpd-wrapper #5201 %) Pure-FTPA A5 %% . A RGEIHZA @ FA Pure-fipd |
['mysql | FIJit pure-ftpd-mysql. [ postgresql | FJi* pure-ftpd-postgresql .
[1dap | FHJ pure-ftpd-ldap.

OCF_RESKEY_pidfile=PID f#%
PID %%

HA OCF {3l
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ocf:Raid1 (7)

ocf:Raidl — RAID1 & L

S

[OCF_RESKEY_raidconf=string] [OCF_RESKEY_raiddev=string]
[OCF_RESKEY_homehost=string] Raid1 [start | stop | status | monitor | validate-
all | meta-data]

ik

RAID1 &R FAE . B &8 P RS FAYERY Raid] &

X ERISH

OCF_RESKEY_ raidconf=RAID #1fEf#%
RAID #HHREREZS . {540 /etc/raidtab or /etc/mdadm.conf,

OCF_RESKEY_raiddev=[q 35

ST I SR A

OCF_RESKEY_homehost=mdadm A FHE4 %
TS NEME; 82— mdadm PIfE, WI{E7#% RAID A &9 = /M) .
R E B B ) RAID, 105 | homehost | 7% & Z4FFRE, LI
AHEA A T RIS LE RAID T B =AM RAID BEIH G .
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ocf:Route (7)

ocf:Route — 5 FRAH 1% H

S

OCF_RESKEY_destination=string OCF_RESKEY_device=string
OCF_RESKEY_gateway=string OCF_RESKEY_ source=string Route [start| stop
| monitor | reload | meta-data | validate-all]

ik

ORI AR s o S8R AR S RIS e i | B A A7 kA, DA
T RE AR HE I ER o AN SR EAR A T B 0 A (0 8 R SR A BT, (4% ph A%
A A . % ELAT #BIE RG] © - #5118 5 6 254 TPsec
TIE G, - B ) FT B 244 ] IPsec 18 1 JEAZA E VI AG RE T 0 ok, 1
T A A a1 FH Route & IEAR IR EFAE LRI RR B © - 3% ipsec LSB & i .
- REMEHA Route OCF &R, - @ IEFBRE], DLIRELRAE Route 2 Hij HLE) ipsec.
- 757, ipsec B Route EIRZ ARSI, DARELRIZ A (TATH HAY Route Ui
o) Ve & e T T S b A TR

XEHSH

OCF_RESKEY_destination=H 49
LA B% B EOE 1 H B9AES (B FERY). DL CIDR #Hm 48 & 40 = . (i)
w24y, HREEFRE, REOKEEET B, AZILEIRSRE &
RETER M H, 5515 [0.0.0.0/0 | 5% [ default |

OCF_RESKEY_device=/ME4a &M
B2 I v 68 FH A 708 AR B RS A4

OCF_RESKEY_gateway=[i# IP ik
B IS Hh A 9 3 TP A7k

HA OCF {3l
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OCF_RESKEY_source=&E IP fiilil
B A I SRE P AU TP A7k
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ocf:rsyncd (7)

ocf:rsyncd — HL OCF & EACHEAHZE 1Y rsync A SR P4

S

[OCF_RESKEY_binpath=string] [OCF_RESKEY_conffile=string]
[OCF_RESKEY_bwlimit=string] rsyncd [start|stop | monitor | validate-all | meta-
data]

ik

BUFE A 8 B rsync A @

X ERISH

OCF_RESKEY_binpath=rsync i {558 RS
rsync —HERPEAE 10 [ /usr/bin/rsync |

OCF_RESKEY_ conffile=fd {58 BAS I A RBIH 22 44
A5 SRR EAR Y rsync A5 AL RBRE 2224 F% . 1N [ /etc/rsyncd.conf |

OCF_RESKEY_bwlimit=PR#l /O JHE (KB/s)
IR TH A SRR RE SR A (KB/s), $IRBIRE S (ZIRNoc L )
fdiFH rsync IRf, IHOEIHEAR . HIA rsync A0 ACE R (06 EORHE B,
BEANSR rsync J B At R P, e fE R T — R E Y iR — B
WEf] o Anit, SPXA i 5t g Bl e BRI AR R . (AR A T8 e B

HA OCF {3l
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ocf:SAPDatabase (7)

ocf:SAPDatabase — SAP &4} & & JEAC

S

OCF_RESKEY_SID=string OCF_RESKEY_DIR_EXECUTABLE=String
OCF_RESKEY_DBTYPE=string OCF_RESKEY_NETSERVICENAME=string
OCF_RESKEY_DBJ2EE_ONLY=boolean OCF_RESKEY_JAVA_HOME=string
OCF_RESKEY_ STRICT_ MONITORING=boolean
OCF_RESKEY_AUTOMATIC_RECOVER=boolean
OCF_RESKEY_DIR_BOOTSTRAP=string OCF_RESKEY_DIR_SECSTORE=string
OCF_RESKEY_DB_JARS=string OCF_RESKEY_PRE_START_USEREXI T=string
OCF_RESKEY_POST_START_USEREXIT=string
OCF_RESKEY_PRE_STOP_USEREXI T=string
OCF_RESKEY_POST_STOP_USEREXIT=string SAPDatabase [start|stop | status
| monitor | validate-all | meta-data | methods]

faid
SAP VORYIGUIRELIEIE. & @A VIO SAP VERMIAIZS HA VIS5

EHL,

X ERSH

OCF_RESKEY_ SID=SAP %#%i ID
ME—I¥) SAP R #aai . BN Po1

OCF_RESKEY_DIR_EXECUTABLE=sapstartsrv £il sapcontrol [t #&1%
# 47 sapstartsrv B2 sapcontrol [ 5¢ 45 &%,

OCF_RESKEY_DBTYPE=%H}H it i
A feT FH AL R R T 1 4% . "XE % © ORAL, DB6 I, ADA
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OCF_RESKEY NETSERVICENAME=F; B2 4 Ff
Oracle TNS BiHEfE 24 6

OCF RESKEY DBJ2EE_ONLY={HZ %5 JAVA HE A&
T17%) SAP Rl E Fh R 224 ABAP i, 55K 2 8% & % TRUE,

OCF_RESKEY_JAVA_HOME=Java SDK [} }&{%&
%% DBI2EE_ONLY 2% E 4 true Fi A T BB M 28, i A SAP WebAS
Java i 1Y Java SDK HYEEEE .

OCF_RESKEY_ STRICT_MONITORING=FKT I e 4% Bds
S W G IR R R R 2, AR 4 true, HIEF{di ] SAP
T H AR B R R i . SE20AS BT Oracle ¥ BCAEF, R A a0 SR Bt
BRI, eSSk N A SR,

OCF_RESKEY_ AUTOMATIC_ RECOVER=RH=LZH B 8hREhE R
SAPDatabase & I Ul e E il — Ik B BRI — K B BB E Rk, nl i
17 RDBMS Fo58 i H 1 F1/al 18 538 4 2 58 iz B E .

OCF_RESKEY_DIR_BOOTSTRAP=j2ee Bl H S5/ A%
J2EE T B H 850058 2 AR A8 . #il40 /usr/sap/P01/J00/j2ee/cluster/bootstrap

OCF_RESKEY_DIR_SECSTORE=j2ee 2417 H §5 115
J2EE ‘B4 fifif H 80 58 A 3k B8 . piltn
/ust/sap/P01/SY S/global/security/lib/tools

OCF_RESKEY_DB_JARS=jdbc BaEHTE = AIHE 244 18
fﬁﬁ/\gﬂ)ﬁ@ﬁ{ﬁl FlZ jdbe BEENFREA N A LML . REUSEE Java 5]
#% 6.40 Hi 7.00 H#) bootstrap.properties 1 5s H BREBUL 28, i Java 5|
%710, HAHHZH,

OCF_RESKEY_ PRE_START_USEREXIT=RUENHIFEFHE I ER1E
it A EAE I B VR BB T T 2 R P R el R s Y 58 2 Bk AR

OCF_RESKEY_ POST_START_USEREXIT=FENEFLTHE B ER1E
ot A7 IEAE I & R OB A% 0 T 2 BRI R RE X 1 58 2 B TR AR

OCF_RESKEY_PRE_STOP_USEREXTT={5 || FiFe )T A i IR 1%
A MEAE B A5 L T T 2 AR P A el A X 1 58 2 B iR AR

HA OCF {3l
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OCF_RESKEY_POST_STOP_USEREXIT={& M2 TEFHE IR
A MEAE B RS 1H AR U T 2 R e A el R s Y 58 2 Bk A
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ocf:SAPInstance (7)

ocf:SAPInstance — SAP 7| TE & 5/t

S

OCF_RESKEY_InstanceName=string OCF_RESKEY_DIR_EXECUTABLE=string
OCF_RESKEY_DIR_PROFILE=string OCF_RESKEY_START_PROF ILE=string
OCF_RESKEY_START_WATITTIME=string

OCF_RESKEY AUTOMATIC_RECOVER=boolean
OCF_RESKEY_PRE_START_USEREXIT=string
OCF_RESKEY_POST_START_USEREXIT=string
OCF_RESKEY_PRE_STOP_USEREXIT=string
OCF_RESKEY_POST_STOP_USEREXIT=string SAPInstance [start | recover
stop | status | monitor | validate-all | meta-data | methods]

ik

SAP MG TRFETHE . T &4 SAP FTEM A HA BRI T4,

X ERSH

OCF_RESKEY_InstanceName=ff|JH# % : SID INSTANCE VIR-HOSTNAME
SEAATEN) SAP BITEA R, 15141 P01_DVEBMGS00_sapp0lci

OCF_RESKEY_DIR_EXECUTABLE=sapstartsrv &2 sapcontrol 1%
# A7 sapstartsrv B2 sapcontrol F5E 45 &%,

OCF_RESKEY_DIR_PROF I LE=h{HlE% i h 1 B
fi#if7 SAP START SREHE MY 5 4 Bk 1%

OCF_RESKEY_ START_PROF ILE=F{EER EHE %4
SAP START &5 5E K& 1) 2475

HA OCF {3l
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OCF_RESKEY_START_WAITTIME={EF8 & Fp ] Z AR AT BT BB (NS5 15
J2EE-Addin)
TEASIETE ERE ] (F)) 242, G e ST E S . AR B A S e ]
SUCCESS, Rl reEh#i 2 SUCCESS, i& ¥R ik il JI2EE-Addin ] TH %%
A I3 PR P ) EAR A B B o

OCF_RESKEY AUTOMATIC_RECOVER=RUH =S B 8h e85
SAPInstance & A CHFEE i — Ik B 8118 5 — 5 B s B 5l . Bk
BATH B BIIEFRR T A AT cleanipe 7] LA SE B ERAE

OCF_RESKEY_ PRE_START_USEREXIT=RUENHIFEFHE I ER1E
it A MEAE I B VR BB T T 2 R P R el R s Y 58 2 Bk AR

OCF_RESKEY POST_START_USEREXI T=F{E){4 FEIT I RRAE
AT TR I IR BB A2 90 T 2 B A B R Q) 58 4 B iR IR A

OCF_RESKEY_PRE_STOP_USEREXTT={5 [ B R T HE 1 11
A AR L G WA 1 AT T 2 B A R U ) 52 4 Bk IR A

OCF_RESKEY_POST_STOP_USEREXIT={Z [FMATEFHE LS
A ELE B RS LR A T 2 B A s R U ) 58 e B TR IR A
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ocf:scsi2reserve (7)

ocf:scsi2reserve — scsi-2 reservation

S

[OCF_RESKEY_scsi_reserves=string] [OCF_RESKEY_sharedisk=string]
[OCF_RESKEY_start_loop=string] scsi2reserve [start|stop | monitor | meta-
data | validate-all]

wls
Hid
scsi-2-reserve B E L E SCSI-2 reservation P TEEE v B, scsi-2-reserve &5 1) 1E

HAHIIH, f5higaE SCSI e rIEA Il HEIRACHHKIE R Linux 77 scsires
B scsi_reserve,

X ERSH

OCF_RESKEY_scsi_reserve=scsi_reserve 54
scsi_reserve 42 scsires B — M54 . B AT HBIETE SCSI At _EilEAT
SCSI-2 reservation,

OCF_RESKEY_sharedisk=JLZEfifk,
AT AR BRI S SRR

OCF_RESKEY_start_loop=Hil i 2Bk,
REAE TR SR B, Start_loop /8 R EHFEE AR,

HA OCF {3l
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ocf:SendArp (7)

ocf:SendArp — SendArp & JEAt

S

[OCF_RESKEY_ip=string] [OCF_RESKEY_nic=string] SendArp [start | stop |
monitor | meta-data | validate-all]

i 14
LR & 2 TP ik % % 2 ARP,

X ERSH

OCF_RESKEY_ ip=IP {iidik
SHIE arp B0 1P {7k,

OCF_RESKEY_nic=NIC
B arp ELF nic,
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ocf:ServeRAID (7)

ocf:ServeRAID — ServeRAID & ATk

S

[OCF_RESKEY_serveraid=integer] [OCF_RESKEY_mergegroup=integer]
ServeRATID [start | stop | status | monitor | validate-all | meta-data | methods]

ik

ServeRAID (&IPS . & & HUHAE I ServeRAID A fF AL

XEHSH

OCF_RESKEY_serveraid=serveraid
ServeRAID 4} [ -~ B4 T - 5508

OCF_RESKEY_mergegroup=mergegroup

7 8 11 T TR
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ocf:sfex (7)

ocf:sfex — SF-EX &I L

S

[OCF_RESKEY_device=string] [OCF_RESKEY_ index=integer]
[OCF_RESKEY_collision_timeout=integer]
[OCF_RESKEY_monitor_interval=integer]
[OCF_RESKEY_lock_timeout=integer] sfex [start | stop | monitor | meta-data]

iR
SE-EX (UIREFHE. © @ DU BT S G .

X ERISH

OCF_RESKEY_ device=[hIxM
TRt A7 8 7 e 1 [ B AR

OCF_RESKEY_index=2&5]|
8 R S P A S A T SR . TR RE 1 sl 1 e
THRRAE 4 1,

OCF_RESKEY collision_timeout=447 KB 2R
R IH0 32 88 ST S IRp S R D IRR ] o THRRAEL A 1 FD

OCF_RESKEY_monitor_interval=E¥s kg

By (B, THRX(EZA 10 70

OCF_RESKEY_lock_timeout=4 %M1
AR I (B, THRAE A 20 7,

High Availability #55



ocf:SphinxSearchDaemon (7)

ocf:SphinxSearchDaemon — searchd & {3

S

OCF_RESKEY_config=string [OCF_RESKEY_searchd=string]
[OCF_RESKEY_search=string] [OCF_RESKEY_testQuery=string]
SphinxSearchDaemon [start | stop | monitor | meta-data | validate-all]

fHid
It % searchd ERACHE. & &4 P Sphinx 1 45

XEHSH

OCF_RESKEY_config=4Hfek4%
searchd 4H fBHE 2

OCF_RESKEY_searchd=searchd —if£{i/
searchd —H#E{3/
OCF_RESKEY_search={# " HE{]

PR BB h R RA A1 3

OCF_RESKEY_testQuery={Hz{#
BAE* FEHEWEF DEER A . A AT B RS | H AT SO L
o HH MR A TR S0 G2 S RESA R 5 | WP A 0 5 [

HA OCF {3l
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ocf:Squid (7)

ocf:Squid — Squid & JEAL I

S

[OCF_RESKEY_squid_exes=string] OCF_RESKEY_squid_conf=string
OCF_RESKEY_squid_pidfile=string OCF_RESKEY_squid_port=integer
[OCF_RESKEY_squid_stop_timeout=integer]
[OCF_RESKEY_debug_mode=string] [OCF_RESKEY_debug_log=string] Squid
[start | stop | status | monitor | meta-data | validate-all]

ik

Squid VG IRICHE. & &HF Squid F1IEMZAs HA EIHHEF A P,

XEHSH

OCF_RESKEY_squid_exe=H] #fTHH
M ADLE S, WEBHEE squid AT #ATHE

OCF_RESKEY_squid_conf=41fEf§%

B RAE 2, M2 HOR IR B squid {117R S 2 S RERE SR

OCF_RESKEY_squid_pidfile=Pid #§%
MW AMES L, IS B B IR AT Y squid BIlTEFS EFET id FE 2

OCF_RESKEY_squid_port=iHi{5H g5
IR EE S, S BRI B IR PR squid 1] THH g JH 2 R R
SR 2R, R e e e i —1

OCF_RESKEY_squid_stop_timeout=MEsR—tfs 11 7 kB A i Rbi
WATTEISR 28, S R EERE, RETE ek, RRS%
FREIERE R, AR ] A L 200748 R IRV, TERE 4 10,
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OCF_RESKEY_debug_mode=[f5t =,
Bl 20, ARSI s (x5 (v, RIEIEAHE R
SERER T BT, #2405 [x ], STDOUT El STDERR ¥ d ikt &
[ debug_log | 8 MELERIESE, ARG S BN MNERTEIH [x ] o [v)]
MR TE BRI A

OCF_RESKEY_debug_log=[RE5 R0 8% H i)t
AT DI IS g 20, LS HUE e PR LR H AR S, M0 HAEE I
EIRACHERR AR T TR REIER . A BIBREEB G, 520
[ debug_mode | . WIRTFELE € —MEHAIARSS €, RIRSERIELL I HH]
D #% [ ivar/log/ | fA H 8RS, #F [ syslog ng conf | T8 & M AL REAE 2211
FAE A ML TGRS, A [ log | AT R

HA OCF 1t
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ocf:Stateful (7)

ocf:Stateful — R R8T P54 e 41 151]

S

OCF_RESKEY_state=string Stateful [start|stop | monitor | meta-data | validate-
all]

iR
e 2 B R B VR (3 1

X ERSH

OCF_RESKEY_ state=jkAEfH%
FEAEE IR BB IR B
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ocf:Sysinfo (7)

ocf:SysInfo — SysInfo & A

S

[OCF_RESKEY_pidfile=string] [OCF_RESKEY_delay=string] SysInfo [start
| stop | monitor | meta-data | validate-all]

ik

&y SysInfo I, T ETE CIB HHRCEk Hl % G861 Linux i 494 FH R 1
arch: i686 os: Linux-2.4.26-gentoo-r14 free_swap: 1999 cpu_info: Intel(R) Celeron(R)
CPU 2.40GHz cpu_speed: 4771.02 cpu_cores: 1 cpu_load: 0.00 ram_total: 513 ram_free:
117 root_free: 2.4 Sample Darwin output: arch: i386 os: Darwin-8.6.2 cpu_info: Intel
Core Duo cpu_speed: 2.16 cpu_cores: 2 cpu_load: 0.18 ram_total: 2016 ram_free: 787
root_free: 13 Units: free_swap: Mb ram_*: Mb root_free: Gb cpu_speed (Linux):
bogomips cpu_speed (Darwin): Ghz

X ERISH

OCF_RESKEY_pidfile=PID f{%
PID %,

OCF_RESKEY_delay=1lI#l1EE
AR AR E I R
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ocf:tomcat (7)

ocf:tomcat — tomcat &R

S

OCF_RESKEY_tomcat_name=string OCF_RESKEY_script_log=string
[OCF_RESKEY_tomcat_stop_timeout=integer]
[OCF_RESKEY_tomcat_suspend_trialcount=integer]
[OCF_RESKEY_tomcat_user=string] [OCF_RESKEY_statusurl=string]
[OCF_RESKEY_ java_home=string] OCF_RESKEY_catalina_home=string
OCF_RESKEY_catalina_pid=string
[OCF_RESKEY_tomcat_start_opts=string]
[OCF_RESKEY_catalina_opts=string]
[OCF_RESKEY_catalina_rotate_log=string]
[OCF_RESKEY_catalina_rotatetime=integer] tomcat [start | stop | status |
monitor | meta-data | validate-all]

ik

Tomcat & IFEALFHE . B & 1% Tomcat H|TEMA HA & IHHE T4 1

XEHSH

OCF_RESKEY_ tomcat_name=&%%
BIR 4

OCF_RESKEY_script_log=INTREHEac#%m H i
DCRR PR R SR 1) H M

OCF_RESKEY_tomcat_stop_timeout={5 Ik KkAtib iy
155 1 E FRR R8T IR

OCF_RESKEY_tomcat_suspend_trialcount=%f75 [0 E IR B
‘;(:F {TJJ:HTE/JEnKU\%I
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OCF_RESKEY_tomcat_us er=Eﬂl§jﬁé¢7}E E’Jfﬁﬁﬁ%g ﬁ%

JCER i VR ek FH A 24 R
OCF_RESKEY_ statusurl=fREEEZIY URL
IR RERERR Y URL,

OCF_RESKEY_java_home=Java [t 3 H$%
Java 19 F H#%,

OCF_RESKEY catalina_home=Tomcat )£ H %
Tomcat 1 H %,

OCF_RESKEY_catalina_pid=Tomcat it PID ¥4
Tomcat [1¥) PID }&5Z 44 7%,

OCF_RESKEY_tomcat_start_opts=Tomcat B{E/EEIH
Tomcat FLEEIE

OCF_RESKEY_catalina_opts=Catalina i#JH
Catalina 178

OCF_RESKEY_ catalina_rotate_log=/i¢lH catalina.out A%
JiEkE catalina.out FEAH

OCF_RESKEY catalina_rotatetime=Jjg# catalina.out 1 [H &0 &
JigiE catalina.out Fi¢HER ] 4 [

HA OCF {3l
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ocf:VIPArip (7)

ocf:VIPArip — RIP2 il 5\ 52 S 1% 1 e 45 1P A7 ik

S

OCF_RESKEY_ ip=string [OCF_RESKEY_nic=string] VIPArip [start|stop | monitor
| validate-all | meta-data]

ik

RIP2 il il e PR i) e d5E TP ik ICRE PR € it quagga/ripd & FRHA 44
Ry TP B4 . B RDEIEEASBR TP J 4 .

XEHSH

OCF_RESKEY_ i p= AhT44 - 1) TP i1t
HAth 748 i 1Pv4 A7k, 4N [192.168.1.1 ]

OCF_RESKEY_ nic=HA B i i & & nic
FHIA R 475 6 & AT nico ripd &0 FH I nic #4634 i & RIS HE 2 oA AT SRS
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ocf:VirtualDomain (7)

ocf:VirtualDomain — & FH i #E4 fk

S

OCF_RESKEY_config=string [OCF_RESKEY_hypervisor=string]
[OCF_RESKEY_force_stop=boolean]
[OCF_RESKEY_migration_transport=string]
[OCF_RESKEY_monitor_scripts=string] VirtualDomain [start|stop | status
| monitor | migrate from | migrate to | meta-data | validate-all]
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o RS XK RSN E -
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OCF_RESKEY_monitor_scripts=Eifsfe bR sk oG B
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ocf:WAS6 (7)

ocf:WAS6 — WAS6 &L

S

[OCF_RESKEY_profile=string] WAS6 [start | stop | status | monitor | validate-all |
meta-data | methods]

ik

WAS6 I TRFEFEHE . & & WebSphere Application Server (WAS6) fi % HA &
PIEA T

XEHSH

OCF_RESKEY_profile=iX 4 M
WAS 5544
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ocf:WAS (7)

ocf:WAS — WAS &5 L

S

[OCF_RESKEY_config=string] [OCF_RESKEY_port=integer] WAS [start | stop |
status | monitor | validate-all | meta-data | methods]

PR
WAS HYEIRFEFHE . & &% Websphere Application Server (WAS) i HA &5
HEATE R,

XEHSH

OCF_RESKEY_config=4HfEkg%
WAS #HRERE S,

OCF_RESKEY_port=jijjii
WAS (snoop) Lz 55
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ocf:WinPopup (7)
ocf:WinPopup — WinPopup &5/l

S

[OCF_RESKEY_hostfile=string] WinPopup [start | stop | status | monitor | validate-
all | meta-data]

ik

WinPopup W& JERTPAE . B A IR RS, Eaiem RSB M TIE
¥ 3% WinPopup #RUE .

XEHSH

OCF_RESKEY_ hostfile="THk42
£ 5 % WinPopup sHUELEEH% =Y HAR FAERIRE R .
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ocf:Xen (7)

ocf:Xen — & Xen DomU

S

[OCF_RESKEY_xmfile=string] [OCF_RESKEY_name=string]
[OCF_RESKEY_allow_migrate=boolean]
[OCF_RESKEY_shutdown_timeout=boolean]
[OCF_RESKEY_allow_mem_management=boolean]
[OCF_RESKEY_reserved_Dom0_memor y=string]
[OCF_RESKEY_monitor_scripts=string] Xen [start | stop | migrate from |
migrate to | monitor | meta-data | validate-all]

ik

Xen BB R EWACHE . © S f a8 52 IR0 ROl Bt 1 E 73 S 28 Xen
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PHE R R

XEHSH

OCF_RESKEY_ xmfile=Xen $filf#%

LR FEAs Xen 12 IR S AU A BHIRAE

OCF_RESKEY name=Xen DomU %4
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OCF_RESKEY_allow_migrate={fi F R i
IE A AR 2R R A S A i R AL A 28 ofF FH R RS RS

OCF_RESKEY_ shutdown_timeout=[% B T2 amH
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ocf:Xinetd (7)

ocf:Xinetd — Xinetd &5

S

[OCF_RESKEY_service=string] Xinetd [start | stop | restart | status | monitor |
validate-all | meta-data]

ik

Xinetd B EIRFE R . T & EEh/5 11 xinetd & FRAYARFS . 5572, xinetd X4
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X ERISH

OCF_RESKEY_ service=[R#4
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GNU Z#E

A% S GNU i /A 36424 (General Public License) #1 GNU [ i U424
(Free Documentation License),

GNU General Public License

Version 2, June 1991
Copyright (C) 1989, 1991 Free Software Foundation, Inc. 59 Temple Place - Suite 330, Boston, MA 02111-1307, USA

Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your freedom to share and change it. By contrast, the GNU General Public License is intended
to guarantee your freedom to share and change free software--to make sure the software is free for all its users. This General Public License applies to
most of the Free Software Foundation’s software and to any other program whose authors commit to using it. (Some other Free Software Foundation
software is covered by the GNU Library General Public License instead.) You can apply it to your programs, too.

‘When we speak of free software, we are referring to freedom, not price. Our General Public Licenses are designed to make sure that you have the
freedom to distribute copies of free software (and charge for this service if you wish), that you receive source code or can get it if you want it, that you
can change the software or use pieces of it in new free programs; and that you know you can do these things.

To protect your rights, we need to make restrictions that forbid anyone to deny you these rights or to ask you to surrender the rights. These restrictions
translate to certain responsibilities for you if you distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether gratis or for a fee, you must give the recipients all the rights that you have. You must
make sure that they, too, receive or can get the source code. And you must show them these terms so they know their rights.

‘We protect your rights with two steps: (1) copyright the software, and (2) offer you this license which gives you legal permission to copy, distribute
and/or modify the software.

Also, for each author’s protection and ours, we want to make certain that everyone understands that there is no warranty for this free software. If the
software is modified by someone else and passed on, we want its recipients to know that what they have is not the original, so that any problems
introduced by others will not reflect on the original authors’ reputations.

Finally, any free program is threatened constantly by software patents. We wish to avoid the danger that redistributors of a free program will individually
obtain patent licenses, in effect making the program proprietary. To prevent this, we have made it clear that any patent must be licensed for everyone’s

free use or not licensed at all.

The precise terms and conditions for copying, distribution and modification follow.
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GNU GENERAL PUBLIC LICENSE TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0.  This License applies to any program or other work which contains a notice placed by the copyright holder saying it may be distributed under the
terms of this General Public License. The [ Program | , below, refers to any such program or work, and a [ work based on the Program | means either
the Program or any derivative work under copyright law: that is to say, a work containing the Program or a portion of it, either verbatim or with
modifications and/or translated into another language. (Hereinafter, translation is included without limitation in the term [ modification | .) Each
licensee is addressed as [ you | .

Activities other than copying, distribution and modification are not covered by this License; they are outside its scope. The act of running the Program
is not restricted, and the output from the Program is covered only if its contents constitute a work based on the Program (independent of having been
made by running the Program). Whether that is true depends on what the Program does.

1. You may copy and distribute verbatim copies of the Program’s source code as you receive it, in any medium, provided that you conspicuously
and appropriately publish on each copy an appropriate copyright notice and disclaimer of warranty; keep intact all the notices that refer to this License
and to the absence of any warranty; and give any other recipients of the Program a copy of this License along with the Program.

You may charge a fee for the physical act of transferring a copy, and you may at your option offer warranty protection in exchange for a fee.

2. You may modify your copy or copies of the Program or any portion of it, thus forming a work based on the Program, and copy and distribute such
modifications or work under the terms of Section 1 above, provided that you also meet all of these conditions:

a)  You must cause the modified files to carry prominent notices stating that you changed the files and the date of any change.

b)  You must cause any work that you distribute or publish, that in whole or in part contains or is derived from the Program or any part thereof, to
be licensed as a whole at no charge to all third parties under the terms of this License.

¢) Ifthe modified program normally reads commands interactively when run, you must cause it, when started running for such interactive use in the
most ordinary way, to print or display an announcement including an appropriate copyright notice and a notice that there is no warranty (or else, saying
that you provide a warranty) and that users may redistribute the program under these conditions, and telling the user how to view a copy of this License.
(Exception: if the Program itself is interactive but does not normally print such an announcement, your work based on the Program is not required to
print an announcement.)

These requirements apply to the modified work as a whole. If identifiable sections of that work are not derived from the Program, and can be reasonably
considered independent and separate works in themselves, then this License, and its terms, do not apply to those sections when you distribute them as
separate works. But when you distribute the same sections as part of a whole which is a work based on the Program, the distribution of the whole must
be on the terms of this License, whose permissions for other licensees extend to the entire whole, and thus to each and every part regardless of who
wrote it.

Thus, it is not the intent of this section to claim rights or contest your rights to work written entirely by you; rather, the intent is to exercise the right to
control the distribution of derivative or collective works based on the Program.

In addition, mere aggregation of another work not based on the Program with the Program (or with a work based on the Program) on a volume of a
storage or distribution medium does not bring the other work under the scope of this License.

3. You may copy and distribute the Program (or a work based on it, under Section 2) in object code or executable form under the terms of Sections
1 and 2 above provided that you also do one of the following:

a)  Accompany it with the complete corresponding machine-readable source code, which must be distributed under the terms of Sections 1 and 2
above on a medium customarily used for software interchange; or,

b)  Accompany it with a written offer, valid for at least three years, to give any third party, for a charge no more than your cost of physically performing
source distribution, a complete machine-readable copy of the corresponding source code, to be distributed under the terms of Sections 1 and 2 above
on a medium customarily used for software interchange; or,

¢)  Accompany it with the information you received as to the offer to distribute corresponding source code. (This alternative is allowed only for
noncommercial distribution and only if you received the program in object code or executable form with such an offer, in accord with Subsection b
above.)

The source code for a work means the preferred form of the work for making modifications to it. For an executable work, complete source code means
all the source code for all modules it contains, plus any associated interface definition files, plus the scripts used to control compilation and installation
of the executable. However, as a special exception, the source code distributed need not include anything that is normally distributed (in either source
or binary form) with the major components (compiler, kernel, and so on) of the operating system on which the executable runs, unless that component
itself accompanies the executable.

If distribution of executable or object code is made by offering access to copy from a designated place, then offering equivalent access to copy the
source code from the same place counts as distribution of the source code, even though third parties are not compelled to copy the source along with
the object code.

4.  You may not copy, modify, sublicense, or distribute the Program except as expressly provided under this License. Any attempt otherwise to copy,
modify, sublicense or distribute the Program is void, and will automatically terminate your rights under this License. However, parties who have received
copies, or rights, from you under this License will not have their licenses terminated so long as such parties remain in full compliance.
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5. You are not required to accept this License, since you have not signed it. However, nothing else grants you permission to modify or distribute the
Program or its derivative works. These actions are prohibited by law if you do not accept this License. Therefore, by modifying or distributing the
Program (or any work based on the Program), you indicate your acceptance of this License to do so, and all its terms and conditions for copying,
distributing or modifying the Program or works based on it.

6.  Eachtime you redistribute the Program (or any work based on the Program), the recipient automatically receives a license from the original licensor
to copy, distribute or modify the Program subject to these terms and conditions. You may not impose any further restrictions on the recipients’ exercise
of the rights granted herein. You are not responsible for enforcing compliance by third parties to this License.

7.  If, as a consequence of a court judgment or allegation of patent infringement or for any other reason (not limited to patent issues), conditions are
imposed on you (whether by court order, agreement or otherwise) that contradict the conditions of this License, they do not excuse you from the
conditions of this License. If you cannot distribute so as to satisfy simultaneously your obligations under this License and any other pertinent obligations,
then as a consequence you may not distribute the Program at all. For example, if a patent license would not permit royalty-free redistribution of the
Program by all those who receive copies directly or indirectly through you, then the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under any particular circumstance, the balance of the section is intended to apply and the
section as a whole is intended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any patents or other property right claims or to contest validity of any such claims; this
section has the sole purpose of protecting the integrity of the free software distribution system, which is implemented by public license practices. Many
people have made generous contributions to the wide range of software distributed through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or she is willing to distribute software through any other system and a licensee cannot impose that
choice.

This section is intended to make thoroughly clear what is believed to be a consequence of the rest of this License.

8.  Ifthe distribution and/or use of the Program is restricted in certain countries either by patents or by copyrighted interfaces, the original copyright
holder who places the Program under this License may add an explicit geographical distribution limitation excluding those countries, so that distribution
is permitted only in or among countries not thus excluded. In such case, this License incorporates the limitation as if written in the body of this License.

9.  The Free Software Foundation may publish revised and/or new versions of the General Public License from time to time. Such new versions will
be similar in spirit to the present version, but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Program specifies a version number of this License which applies to it and [ any later
version | , you have the option of following the terms and conditions either of that version or of any later version published by the Free Software
Foundation. If the Program does not specify a version number of this License, you may choose any version ever published by the Free Software
Foundation.

10.  If you wish to incorporate parts of the Program into other free programs whose distribution conditions are different, write to the author to ask
for permission. For software which is copyrighted by the Free Software Foundation, write to the Free Software Foundation; we sometimes make
exceptions for this. Our decision will be guided by the two goals of preserving the free status of all derivatives of our free software and of promoting
the sharing and reuse of software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY FOR THE PROGRAM, TO THE EXTENT
PERMITTED BY APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER
PARTIES PROVIDE THE PROGRAM “AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING,
BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE
ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU. SHOULD THE PROGRAM PROVE
DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

12,  IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING WILL ANY COPYRIGHT HOLDER, OR
ANY OTHER PARTY WHO MAY MODIFY AND/OR REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR
DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR
INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE
OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS),
EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS

How to Apply These Terms to Your New Programs

If you develop a new program, and you want it to be of the greatest possible use to the public, the best way to achieve this is to make it free software
which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest to attach them to the start of each source file to most effectively convey the exclusion
of warranty; and each file should have at least the [ copyright | line and a pointer to where the full notice is found.

one line to give the program’s name and an idea of what it does. Copyright (C) yyyy name of author
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This program is free software; you can redistribute it and/or
modify it under the terms of the GNU General Public License

as published by the Free Software Foundation; either version 2
of the License, or (at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 59 Temple Place - Suite 330, Boston, MA 02111-1307, USA.

Also add information on how to contact you by electronic and paper mail.

If the program is interactive, make it output a short notice like this when it starts in an interactive mode:
Gnomovision version 69, Copyright (C) year name of author
Gnomovision comes with ABSOLUTELY NO WARRANTY; for details
type “show w’. This is free software, and you are welcome

to redistribute it under certain conditions; type " show c’
for details.

The hypothetical commands "show w’ and “show ¢’ should show the appropriate parts of the General Public License. Of course, the commands you use
may be called something other than show w’ and "show c’; they could even be mouse-clicks or menu items--whatever suits your program.

You should also get your employer (if you work as a programmer) or your school, if any, to signa [ copyright disclaimer | for the program, if necessary.
Here is a sample; alter the names:

Yoyodyne, Inc., hereby disclaims all copyright
interest in the program ‘Gnomovision’

(which makes passes at compilers) written

by James Hacker.

signature of Ty Coon, 1 April 1989
Ty Coon, President of Vice

This General Public License does not permit incorporating your program into proprietary programs. If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with the library. If this is what you want to do, use the GNU Lesser General Public
License [http://www.fsf.org/licenses/1lgpl.html] instead of this License.

GNU Free Documentation License

Version 1.2, November 2002
Copyright (C) 2000,2001,2002 Free Software Foundation, Inc. 59 Temple Place, Suite 330, Boston, MA 02111-1307 USA
Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is not allowed.

PREAMBLE

The purpose of this License is to make a manual, textbook, or other functional and useful document “free” in the sense of freedom: to assure everyone
the effective freedom to copy and redistribute it, with or without modifying it, either commercially or noncommercially. Secondarily, this License
preserves for the author and publisher a way to get credit for their work, while not being considered responsible for modifications made by others.

This License is a kind of [ copyleft | , which means that derivative works of the document must themselves be free in the same sense. It complements
the GNU General Public License, which is a copyleft license designed for free software.
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‘We have designed this License in order to use it for manuals for free software, because free software needs free documentation: a free program should
come with manuals providing the same freedoms that the software does. But this License is not limited to software manuals; it can be used for any
textual work, regardless of subject matter or whether it is published as a printed book. We recommend this License principally for works whose purpose
is instruction or reference.

APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work, in any medium, that contains a notice placed by the copyright holder saying it can be distributed
under the terms of this License. Such a notice grants a world-wide, royalty-free license, unlimited in duration, to use that work under the conditions
stated herein. The [ Document | , below, refers to any such manual or work. Any member of the public is a licensee, and is addressed as [ you | . You
accept the license if you copy, modify or distribute the work in a way requiring permission under copyright law.

A [ Modified Version | of the Document means any work containing the Document or a portion of it, either copied verbatim, or with modifications
and/or translated into another language.

A [ Secondary Section | is a named appendix or a front-matter section of the Document that deals exclusively with the relationship of the publishers
or authors of the Document to the Document’s overall subject (or to related matters) and contains nothing that could fall directly within that overall
subject. (Thus, if the Document is in part a textbook of mathematics, a Secondary Section may not explain any mathematics.) The relationship could
be a matter of historical connection with the subject or with related matters, or of legal, commercial, philosophical, ethical or political position regarding
them.

The [ Invariant Sections | are certain Secondary Sections whose titles are designated, as being those of Invariant Sections, in the notice that says that
the Document is released under this License. If a section does not fit the above definition of Secondary then it is not allowed to be designated as Invariant.
The Document may contain zero Invariant Sections. If the Document does not identify any Invariant Sections then there are none.

The [ Cover Texts | are certain short passages of text that are listed, as Front-Cover Texts or Back-Cover Texts, in the notice that says that the Document
is released under this License. A Front-Cover Text may be at most 5 words, and a Back-Cover Text may be at most 25 words.

A [ Transparent | copy of the Document means a machine-readable copy, represented in a format whose specification is available to the general public,
that is suitable for revising the document straightforwardly with generic text editors or (for images composed of pixels) generic paint programs or (for
drawings) some widely available drawing editor, and that is suitable for input to text formatters or for automatic translation to a variety of formats
suitable for input to text formatters. A copy made in an otherwise Transparent file format whose markup, or absence of markup, has been arranged to
thwart or discourage subsequent modification by readers is not Transparent. An image format is not Transparent if used for any substantial amount of
text. A copy that is not [ Transparent | is called [ Opaque | .

Examples of suitable formats for Transparent copies include plain ASCII without markup, Texinfo input format, LaTeX input format, SGML or XML
using a publicly available DTD, and standard-conforming simple HTML, PostScript or PDF designed for human modification. Examples of transparent
image formats include PNG, XCF and JPG. Opaque formats include proprietary formats that can be read and edited only by proprietary word processors,
SGML or XML for which the DTD and/or processing tools are not generally available, and the machine-generated HTML, PostScript or PDF produced
by some word processors for output purposes only.

The [ Title Page | means, for a printed book, the title page itself, plus such following pages as are needed to hold, legibly, the material this License
requires to appear in the title page. For works in formats which do not have any title page as such, | Title Page | means the text near the most prominent
appearance of the work’s title, preceding the beginning of the body of the text.

A section [ Entitled XYZ | means a named subunit of the Document whose title either is precisely XYZ or contains XYZ in parentheses following
text that translates XYZ in another language. (Here XYZ stands for a specific section name mentioned below, such as [ Acknowledgements | ,

[ Dedications | , [ Endorsements | , or [ History | .) To [ Preserve the Title | of such a section when you modify the Document means that it
remains a section [ Entitled XYZ | according to this definition.

The Document may include Warranty Disclaimers next to the notice which states that this License applies to the Document. These Warranty Disclaimers
are considered to be included by reference in this License, but only as regards disclaiming warranties: any other implication that these Warranty
Disclaimers may have is void and has no effect on the meaning of this License.

VERBATIM COPYING

You may copy and distribute the Document in any medium, either commercially or noncommercially, provided that this License, the copyright notices,
and the license notice saying this License applies to the Document are reproduced in all copies, and that you add no other conditions whatsoever to
those of this License. You may not use technical measures to obstruct or control the reading or further copying of the copies you make or distribute.
However, you may accept compensation in exchange for copies. If you distribute a large enough number of copies you must also follow the conditions
in section 3.

You may also lend copies, under the same conditions stated above, and you may publicly display copies.

COPYING IN QUANTITY

If you publish printed copies (or copies in media that commonly have printed covers) of the Document, numbering more than 100, and the Document’s
license notice requires Cover Texts, you must enclose the copies in covers that carry, clearly and legibly, all these Cover Texts: Front-Cover Texts on
the front cover, and Back-Cover Texts on the back cover. Both covers must also clearly and legibly identify you as the publisher of these copies. The
front cover must present the full title with all words of the title equally prominent and visible. You may add other material on the covers in addition.
Copying with changes limited to the covers, as long as they preserve the title of the Document and satisfy these conditions, can be treated as verbatim
copying in other respects.
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If the required texts for either cover are too voluminous to fit legibly, you should put the first ones listed (as many as fit reasonably) on the actual cover,
and continue the rest onto adjacent pages.

If you publish or distribute Opaque copies of the Document numbering more than 100, you must either include a machine-readable Transparent copy
along with each Opaque copy, or state in or with each Opaque copy a computer-network location from which the general network-using public has
access to download using public-standard network protocols a complete Transparent copy of the Document, free of added material. If you use the latter
option, you must take reasonably prudent steps, when you begin distribution of Opaque copies in quantity, to ensure that this Transparent copy will
remain thus accessible at the stated location until at least one year after the last time you distribute an Opaque copy (directly or through your agents or
retailers) of that edition to the public.

It is requested, but not required, that you contact the authors of the Document well before redistributing any large number of copies, to give them a
chance to provide you with an updated version of the Document.

MODIFICATIONS

You may copy and distribute a Modified Version of the Document under the conditions of sections 2 and 3 above, provided that you release the Modified
Version under precisely this License, with the Modified Version filling the role of the Document, thus licensing distribution and modification of the
Modified Version to whoever possesses a copy of it. In addition, you must do these things in the Modified Version:

A.  Use in the Title Page (and on the covers, if any) a title distinct from that of the Document, and from those of previous versions (which should, if
there were any, be listed in the History section of the Document). You may use the same title as a previous version if the original publisher of that
version gives permission.

B.  List on the Title Page, as authors, one or more persons or entities responsible for authorship of the modifications in the Modified Version, together
with at least five of the principal authors of the Document (all of its principal authors, if it has fewer than five), unless they release you from this
requirement.

C.  State on the Title page the name of the publisher of the Modified Version, as the publisher.

D.  Preserve all the copyright notices of the Document.

E.  Add an appropriate copyright notice for your modifications adjacent to the other copyright notices.

F. Include, immediately after the copyright notices, a license notice giving the public permission to use the Modified Version under the terms of this
License, in the form shown in the Addendum below.

G.  Preserve in that license notice the full lists of Invariant Sections and required Cover Texts given in the Document’s license notice.
H. Include an unaltered copy of this License.

1. Preserve the section Entitled | History | , Preserve its Title, and add to it an item stating at least the title, year, new authors, and publisher of the
Modified Version as given on the Title Page. If there is no section Entitled [ History | in the Document, create one stating the title, year, authors, and
publisher of the Document as given on its Title Page, then add an item describing the Modified Version as stated in the previous sentence.

J.  Preserve the network location, if any, given in the Document for public access to a Transparent copy of the Document, and likewise the network
locations given in the Document for previous versions it was based on. These may be placed in the [ History | section. You may omit a network
location for a work that was published at least four years before the Document itself, or if the original publisher of the version it refers to gives permission.

K. Forany section Entitled [ Acknowledgements | or [ Dedications | , Preserve the Title of the section, and preserve in the section all the substance
and tone of each of the contributor acknowledgements and/or dedications given therein.

L. Preserve all the Invariant Sections of the Document, unaltered in their text and in their titles. Section numbers or the equivalent are not considered
part of the section titles.

M.  Delete any section Entitled [ Endorsements | . Such a section may not be included in the Modified Version.
N. Do not retitle any existing section to be Entitled [ Endorsements | or to conflict in title with any Invariant Section.
O.  Preserve any Warranty Disclaimers.

If the Modified Version includes new front-matter sections or appendices that qualify as Secondary Sections and contain no material copied from the
Document, you may at your option designate some or all of these sections as invariant. To do this, add their titles to the list of Invariant Sections in the
Modified Version’s license notice. These titles must be distinct from any other section titles.

You may add a section Entitled [ Endorsements | , provided it contains nothing but endorsements of your Modified Version by various parties--for
example, statements of peer review or that the text has been approved by an organization as the authoritative definition of a standard.

You may add a passage of up to five words as a Front-Cover Text, and a passage of up to 25 words as a Back-Cover Text, to the end of the list of Cover
Texts in the Modified Version. Only one passage of Front-Cover Text and one of Back-Cover Text may be added by (or through arrangements made
by) any one entity. If the Document already includes a cover text for the same cover, previously added by you or by arrangement made by the same
entity you are acting on behalf of, you may not add another; but you may replace the old one, on explicit permission from the previous publisher that
added the old one.
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The author(s) and publisher(s) of the Document do not by this License give permission to use their names for publicity for or to assert or imply endorsement
of any Modified Version.

COMBINING DOCUMENTS

You may combine the Document with other documents released under this License, under the terms defined in section 4 above for modified versions,
provided that you include in the combination all of the Invariant Sections of all of the original documents, unmodified, and list them all as Invariant
Sections of your combined work in its license notice, and that you preserve all their Warranty Disclaimers.

The combined work need only contain one copy of this License, and multiple identical Invariant Sections may be replaced with a single copy. If there
are multiple Invariant Sections with the same name but different contents, make the title of each such section unique by adding at the end of it, in
parentheses, the name of the original author or publisher of that section if known, or else a unique number. Make the same adjustment to the section
titles in the list of Invariant Sections in the license notice of the combined work.

In the combination, you must combine any sections Entitled [ History | in the various original documents, forming one section Entitled [ History | ;
likewise combine any sections Entitled [ Acknowledgements | , and any sections Entitled [ Dedications | . You must delete all sections Entitled
[ Endorsements | .

COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the Document and other documents released under this License, and replace the individual copies of this
License in the various documents with a single copy that is included in the collection, provided that you follow the rules of this License for verbatim
copying of each of the documents in all other respects.

You may extract a single document from such a collection, and distribute it individually under this License, provided you insert a copy of this License
into the extracted document, and follow this License in all other respects regarding verbatim copying of that document.

AGGREGATION WITH INDEPENDENT WORKS

A compilation of the Document or its derivatives with other separate and independent documents or works, in or on a volume of a storage or distribution
medium, is called an “aggregate” if the copyright resulting from the compilation is not used to limit the legal rights of the compilation’s users beyond
what the individual works permit. When the Document is included in an aggregate, this License does not apply to the other works in the aggregate which
are not themselves derivative works of the Document.

If the Cover Text requirement of section 3 is applicable to these copies of the Document, then if the Document is less than one half of the entire aggregate,
the Document’s Cover Texts may be placed on covers that bracket the Document within the aggregate, or the electronic equivalent of covers if the
Document is in electronic form. Otherwise they must appear on printed covers that bracket the whole aggregate.

TRANSLATION

Translation is considered a kind of modification, so you may distribute translations of the Document under the terms of section 4. Replacing Invariant
Sections with translations requires special permission from their copyright holders, but you may include translations of some or all Invariant Sections
in addition to the original versions of these Invariant Sections. You may include a translation of this License, and all the license notices in the Document,
and any Warranty Disclaimers, provided that you also include the original English version of this License and the original versions of those notices and
disclaimers. In case of a disagreement between the translation and the original version of this License or a notice or disclaimer, the original version will
prevail.

If a section in the Document is Entitled [ Acknowledgements | , [ Dedications | , or [ History | , the requirement (section 4) to Preserve its Title
(section 1) will typically require changing the actual title.
TERMINATION

You may not copy, modify, sublicense, or distribute the Document except as expressly provided for under this License. Any other attempt to copy,
modify, sublicense or distribute the Document is void, and will automatically terminate your rights under this License. However, parties who have
received copies, or rights, from you under this License will not have their licenses terminated so long as such parties remain in full compliance.

FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, revised versions of the GNU Free Documentation License from time to time. Such new versions will
be similar in spirit to the present version, but may differ in detail to address new problems or concerns. See http://www.gnu.org/copyleft/.

Each version of the License is given a distinguishing version number. If the Document specifies that a particular numbered version of this License | or
any later version | applies to it, you have the option of following the terms and conditions either of that specified version or of any later version that
has been published (not as a draft) by the Free Software Foundation. If the Document does not specify a version number of this License, you may choose
any version ever published (not as a draft) by the Free Software Foundation.

ADDENDUM: How to use this License for your documents

To use this License in a document you have written, include a copy of the License in the document and put the following copyright and license notices
just after the title page:
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Copyright (c) YEAR YOUR NAME.

Permission is granted to copy, distribute and/or modify this document
under the terms of the GNU Free Documentation License, Version 1.2
only as published by the Free Software Foundation;

with the Invariant Section being this copyright notice and license.

A copy of the license is included in the section entitled “GNU

Free Documentation License”.

If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts, replace the “with...Texts.” line with this:

with the Invariant Sections being LIST THEIR TITLES, with the
Front-Cover Texts being LIST, and with the Back-Cover Texts being LIST.

If you have Invariant Sections without Cover Texts, or some other combination of the three, merge those two alternatives to suit the situation.

If your document contains nontrivial examples of program code, we recommend releasing these examples in parallel under your choice of free software
license, such as the GNU General Public License, to permit their use in free software.
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