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SCRZRALE L (DTD), FF5E XEHANASRE . 11ioxm1 2 AWET#R .

id FE
AE 1d FBHE XML ID, B4 LA TR
- ID AEETUEE S,
« ID NRELABCF IR .
o ID AR RME—) OR HEXmicE—)
2% HAh 3t %
TR By (AR S IR A R B ) J& IDREF, XEMWEEA]

WS A GRS, DMERCEA R TOEMBRTERI AR 225 1%
%O

1.5.3 MiBRThEE

BCE BTEOTIEI
Toik PR BT B R . SO TR .

B 4RI
AR crm_cont ig BB IARAERIAE.
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NE
TELLUREBA Y, AT T iR R 508K M 422 High Availability Extension Rij 2 i v
o REMEYE LRI BN SRS IR

2.1 BEHEX

PIF%348 % T SUSE® Linux Enterprise High Availability Extension AFEAE i i
PFEER . X EEEOR IR AR E . AR R, T RE ST 2 AR

o TR 2.2 97 “HRPFECR (18] R RE AR 1 21 16 5 Linux ijR55 &
o5 e iBEPE CINFE . RESEAS A4S ) oAl

o Z/PAS TCP/IP Gl THEA  FEAENT s F 2 8% e TimiR, T A48
FISC R ) o IR N 57 HF 100 Mbit/s S5 & O BR A4 26 3
Tl W 4 5 DA K Wi A

o nE: —ILEREE T RS, SRS T A T B IR E RS A

« —4~ STONITH #Lililo STONITH /& “Shoot the other node in the head ( J&[ X
M55 ) I E RS . STONITH BA e — MR 6, AT HERRE
O H BRI 1 o BE 1A A KA 5 A AR A PR A (H ) B
BT AR TR IR M — P Sk

BERELER, iES%5 8 & JEFEH STONITH [75].

AT
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2.2 BREEX

TR R LA 2K
o TERTA RSO RESR L IGH o RY  L222 1A 4l m] FHERHILEE BT SUSE®

Linux Enterprise Server 11,

o« TEFTARE SO HEAR L R 19 i B2 T A0 & Al ] FHERAL S 37 ) SUSE
Linux Enterprise High Availability Extension 11,

23 EEHMBREFK

PR B R R BT, BRI IR R G (A7 DX I R 2%
SAN) o PRI EREEL T RYE, WHRATE L 2R,

o AR AU A B B R R SO HIC R R IERIET T

o IR RGPS IREEL I BN I BER B RAID, RN IR R S
BEINAEEE . EIUE LT IERD) RAID, BTG i EARAS SCRESEF ALK
F RAID,

o WCRMER N LR R G VIl 1SCSI, WIS F IR IEFRECE T iSCST A 3)
Lt SRS

» {411 DRBD SEBULE M & 55 e8] 70 K Bdli ) Bif% RAID RG0S fR1L

VI RIS A . 5 SRR R AR (852 ) (19 NIC R It
ALERAERTTA

24 E&/ITIE

THTELRERTRAT AR R AP IR -

s GENTERHER A S RS A LY /et c/hosts SUUFRECE FEHLA AT
HFRAESFIMEE. ARELZEE, EES0 http: //www.novell.com/
documentation 2t/ SUSE Linux Enterprise Server PR i 0 FEA P 2%
— I8 AL & F P14 Al DNS #8793
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http://www.novell.com/documentation
http://www.novell.com/documentation

THEER I BB 22 [ AT 5 2 FR AT AR TR IEAR Y o WERAFRAFT I, Mok
FTHESE P EE IR
o S AR RS RSN (B AR SS Rl LR B E N R R . A RS

a8, ﬁ%égﬁLhttp://www.novell.com/documentation?%ﬁi%]SUSE
Linux Enterprise Server EPI15RT 1) -5 NTP [a]F 01 [H]—%

i S LA el RIS 2 (B g L [ EiEa

2.5 ik ZERIMZERE

W TAESERUE, UL A 3R2 H SUSE® Linux Enterprise High Availability Extension
e iracwid s SPATHIR

1. # SUSE® Linux Enterprise Server 11 il SUSE® Linux Enterprise High
Availability Extension 11 1 A4 Mz 2225 7 SUSE Linux Enterprise Server
Z b BREEAMEE, WHS W 3.1 7“4 High Availability Extension”
[21],

2. BCHE OpenAlS, A XVEAN(EE, HS I 3.2 17 “WILARHELE” [22],

3. Ji8h OpenAIS I MFARIRAS . A CTEANME L, TSI 3.3 717 “lTiF Ak
L [24]

4. IR A (GUI) sl 17 A B R . BoReifdifs 8, ik
S W 4 35 (] GUI LB FFE IR 2918056 5 5 il iy DT B HFER
I [55]

R EE O F BB AT STONITH R] REXE BUIKIAEIR ,, 15 P-4 STONITH 1%
RECE AR AXEAEE, ES I 8 % Ji kAl STONITH [75].

A BEIR T SAEIL R (AP X4, SAN) ERIEESCIERSE (ki
RAFAE ) FAF XSSO F R G BN BT (WPRATEL) o

HEEEEHT (OCFS 2) FIHERFAE B S R Ge 4R 0T LA High Availability

Extension it & . WIHRFHFZE, A0l LS DRBD i SR E Hl. A RIEME
B, S T “fid e A 26 991,

AT


http://www.novell.com/documentation




A YaST it 1T REMERIZE

H ZFh )7 2024 High Availability #E4E Frd EF . ilid zypper @A TT%

%%, oplid YaST HEIE I A 2e%E . A ¥ oM BEAR 4 R 434 s b
BRANIG, T RWIGECE R S22 B mT DUE IR, e 3R] LATF-3))
SER CET SRt E SCF ) B YaST BEAERIHLSE AT

IR RERHE

High Availability #EH s HOEPE A2 A S I BIREE T f . TEPT AR N
PESE A N A 097 15 F 2225 SUSE® Linux Enterprise Server 11 F1 SUSE® Linux
Enterprise High Availability Extension 11,

3.1 Z 3% High Availability Extension

FHl High Availability Extension i & FI BUEAE FIr s O A0 7 & 7T A 1 2038
{VAE¥F SUSE® Linux Enterprise High Availability Extension {F A 4Nz 4425
JEA PRI, A O AN i 5 B, 152 0L SUSE Linux
Enterprise 11 #5-E 7R (1) LM Fr di—

1 JA3h YaST JFik e 0/F > ZFE P TIT YaST (8 s

2 Mt g e Kb ik e C, SRS TR o e s & al PR

3 P I IR T

H YaST 472236 FISE AR B

3

21



22

3.2 MlaRE IR E

TR HAGG, ATLUH YaST BCEMIIAHEARBLE . A1 AR AYEITRGEE | %

AT (A A @ iR RS 3 OpenAlS VEMARSS ) o

PG, 72 LI Mt (bindnetaddr), — /"2 ) #EHb
3k (mcastaddr) Fl— 2 #&5 H (mcastport), bindnetaddr &E485E
P2tk . R EAERFAR A AL ML B SO, OpenATS it FH I 45 S 1 o9 245 45
SR BEWRCU T 1% N8 B k. . mcastaddr A PLUSE [Pv4 B IPve %) 15D

hik, mcastport J& N mcastaddr 5 &R UDP ¥ o

FEAE Y SO (s [ — 22 ) R A ) — 3 TSR AR L T i X TSR]

ARESE, IEEIARZH L.

HHE 31 B EHE

1 JA3) YaST H b 7407 > #EESAE AT 2471877 yast2 cluster JHBIY
BEHEAR I B XA AE

2 (EAHA AR, BOE TR R IR . E RS A

/etc/ais/openais.conf BitE .

FE U TR S IE P25 HIAL . Z20K) TR 20T 45 3mi

9, Cluster - Communication Channels
Channel
EII’H'} Network Address

10.10.100.0 v

MulticastAddress: Multicast Port:
2268411 5405

Redundant Channe
Bind Network Addre:

MulticastAddre Multicast Port

Node ID.
v Auto Generate Mode 1D
Mode D

Irp mode.

|none 2]

3 NEATEE Y SIEEME— 1 T D BN 1 TR
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4 ez, SRS RIEBCE . AR %25 0 R,
D2 XS R A5 ) 5E TR HMAC/SHAT SR 35k

BB R BUE T 1 B — I RIbLE, ?{%TF MYEEHE . TRER S0
Bk () B ?ﬁ%* (A 1Y 5 X]‘ THOIENRELE, R
G B IE RIS IR Y], EREA Jetc/ais/

authkey,

Communication Channels ¥ Cluster - Security
- Security b
Senvice
v Enable Security Auth
Thieads
2

For newly created cluster, push the button below to generate fetefais/authkey.

T join an existing cluster, please copy fetc/ais/authkey from other nodes manually:

Generate Auth Key File

5| ISR AR 55 4% RS 3l OpenAlS.

5 (EMRFRR, R E A

Communication Channels 9L Cluster - Service
Security i

Booting
@ On-- Startopenais atbooting
v Start mgmtd as well The GUI client requires this.

Off - Start openais manually only

Switch On and Off
Current Status: - Running

Startopenais Now | | Stop openais Now

H YaST 472236 FISE AR B

23



GnSRBERE I, WIHRRE | S IR S5 A i 25T 315 3 OpenAlS . 2EF-3))
Ja 4l OpenAlS, i rcopenais start fii%d s

257 BI5GB OpenAlS, i ki 37 Al 51 OpenAlIS.

6 WIPRCIIRTT S 7T, 18 5. YaST B/t 2 A sl
B K BEEIF AT T 288 1% 19 UDP S 11

7 WIHRBCETCAG, 7520 BC B 15 BT TR A . AT B ERY
IR TT e /etc/ais/openais. conf U M BIRELE Hp d HAt Y
Mo HTFRA S TEEAME—I S ID, IO H SR AR
55 1D,

8 nAREAE AN E N, E K /etc/ais/authkey Bl EIREE A
(URED=NS

3.3 EERfEELL

TEREABCE S, AT DLEHEARIR LR AR S

1 TR S EIstT T 44 LA 3 OpenAlS:

rcopenais start

2 fEfE—T b, U fir SR s iR

crm_mon

AR FTAT T AR, DUt BT R %

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

Current DC: d42 (d42)

Version: 1.0.l-node: b7ffe2729e3003ac8ff740bebc003cf237dfa854
3 Nodes configured.

0 Resources configured.

Node: d230 (d230): online
Node: d42 (d42): online
Node: e246 (e246): online
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TEFEARE B 52 8 H AT SIS, BV PG crm Aiv4 47T T BB EE A P Fm ic
BRHERI ., AXELER, WS04 [ GUI P & IR [29]8%55 5 &
T T & FFEE R [55]0

H YaST 472236 FISE AR B 25






=M . B EFIEIE






{EH GUI BL BB R R IR

HA FESERY T2 H AR B P ARSS o F P AR S5 9 SRS il Apache Web Al 55
B . WP RS, IS5 AER P A EOR R P T R Le A, (EX)
AL, AR5 I AT LS 3 slfe 1 i BT — a5 iAS B S AR TG o

VRO B EL , (0 BAERF AR P oW MR S5 i Lo AT 94 Bl N FH A 61 2
FEAR DT, RESEVEUR AT LLAUAG Web ol LT HRFPFEIR S & . Bl . SCHER
G, HEAUNURIAT At B 7 i 55 45 1) IO FH R P sl A T e TR T PP 68 P 114 e
%O

TR YIR, A IEIE R P A (Linux HA Management Client) B, crm £y
DATSEREY . AR ATINE, IES WA 5 5 e a1 L E A 7R [55]

ARFEHA 4 Linux HA Management Client, X540 B REEER Ires A T4
AL, AR FCEAW . FE S USRS S A ] A T AL T B YR AR
JA S HBR R . B E SR SRR, A T et A R .

i B R A VR A R P S FE A pacemaker-pygui a1,

4.1 Linux HA Management Client

Ja 3l Linux HA Management Client i, 7 2222 HEAE

i F GUI it B REAE R IR

29



30

i£=: hacluster AFRHZEH

LR PP 2044 ) hacluster W Linux /. 7EfH ] Linux HA
Management Client Z {if, 40 hacluster FFBEE S, UWARN root
A BEPATHEIRAE ;. TEAT2ATHIA passwd hacluster Jf24 hacluster H]
IR YN

STEAF ] Linux HA Management Client 42519455 S AT IR .

%A Linux HA Management Client, TEZEMTSTTHIA crm_gui, ZiERERE

£, THIER: Connection (£ ) > Bk, BINMENT, Server (5548 ) FB&
BNAHL EHLAY IP Hudk, User Name (P44 ) F B2 /R hacluster, fiiA
TP S DIYREE

B 4.1 EERE

ServerPory | [EENUK v
User Name: Ihacluster v
Password: [......... l

R E BT Linux HA Management Client, -4 Server ([R554% ) TF-BhiA
HEEETT Sy 1P Huhik . 7E User Name (745 ) FBerlr, Sty ] LUSE AT fr Hoft
J&F haclient 4IMH P IEREIREE.

ERE, RESFITERED:
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& 4.2 Linux HA Management Client - - %7 I1

Connection  View Tools

< o &7 4
= H
~ [ Configuration L] 2 @ @ 4
CRM Confi
9 Name Status Details
Resource Defaults —
< Fi Cluster () have quorum Openais & Pacemaker
Operation Defaults, = e ) oniine(dc)
= =
i Nodes = g ) oniine
5 Resources B o4 ) online
(B corsranis
26 Management
(< I—>)

Connected to 127.0.0.1 (Simple mode)

Linux HA Management Client SLVFZSIMAEGTIR . LR KBCE S, Bilieft
EIHEEA M DIRE, a3, AFIEBOER TR, W, s iR E
B, AN, AT LLE AT Configuration (L& ) FIiFE5E#E Show (7
7R ) >XML Mode (XML () , WA . k. S AFSH CIB (1) XML
EAT AN

T8 1 a] DA 3] —2L4n{n] £ F Linux HA Management Client £l 32 145 BUEEAE VR TR
NS

4.2 BIEFHERIR
A LLGIHE A T 2T

J5it
JEUR BT IR AR B BT IR

H

PO — RINTHERCE R . PR AL IR IR, HREL
58, HSHE 4.10 45 “H BRHETIRLL [45].

] GUI e & AR BT IR
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Ll
TalESE ] ITEZA FAL AL TG SRS BRI . WA TR IR HE S 4, )
AR AT i, BRELGER, WSHE 41117 I E a7 7 [50].
F
TR —FEFPRAG TERE IR, EWRIR A LR 2R, R HfE
A B — A — A
BFE 4.1 IELR IR

1 #%%5 4.1 15 “Linux HA Management Client” [29]"F i, J3 3/ Linux HA
Management Client -2 S ZIHEEE

2 TEAGEIGT, PRI RE A5 > Primitive (J745 )
3 FE F—XHEHES, AR E I S8
3a AR AME— 1D,
3b M Class (25) ¥, ®HEEHTZRREATEAIEZE . heartbeat
Isb. ocf X stonith, A XRVEAFERE, S W 17.1 15 SR Bl CEE
25 [181],

3¢ WHRERET ocf 1ENZE, THFIETHEE OCF PR Provider (#2141t
T ) o OCF Hyu suir 22l i pr ik iy AH ) Ay e AL

3d M Type (KHY) FiRr, EPLEHIBIEAIE (F140 IPaddr 5
Filesystem ) o B¢ IACER ) &) ke i B n7E T 7o

Tpe (ZKA) FF PR UL FREEEEM Class (25) (XF
OCF FRIBIPET Provider ($2IFRF ) HFEEREMINE )

3e fE Options (&5 ) 1A, & '& Initial state of resource ( FEIRARILRAR
=)o

3f WURA R B IR SRR, THE0E Addmonitor operation
CHSIIELERAE ) ©
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Add Primitive - Basic Settings

Required
D | my_primitive
Class: ocf S
Provider: |.heartbeat A
Type: |.IPaddr | ™ l
Description B
Manages virtual IPv4 addresses.
This script manages [P alias IP addresses
It can add an IP alias, or remove one.

]
Options
Initial state of resource: | Stopped <

| Add monitor operation

@Qancel E» Forward

4 ¥t Forward (Rigk) o F—A8 B B B NMIZRIEE XS HHE .
RGN R IR B T W6 F5 1) Instance Attributes (SEHIEM: ) o 2
E?I‘Hf“ WE, R BERSSBRPEIEA T o BB BRI 2w, B
REOR T ERAE I E . AR ER AT, S B IRInsEso)E
PERISEB 1 [34]

5 WURPASEHERE ERIT T TBCE, W e O IR
BCE XS AESCH], 8 1 BRI *ﬁ?‘/}? Lo

XEF IR TR, GRER ] AAS s E s N 5128

JUJEPE
JUE PSS A LU BRGS0, B 1)% CRM nfaf b B BE U . AR
ARTTEIE . JREEABOMERIRESS , TS 17.3 1 “BLIRIEI [184],

Sk
LB MR E BRI SR, T SR04 T 0 75 SR il i e 55
Ieble AREZER, WSHH 175 1 “LHIRTE [186].

At
AL BEIRAS I AR . WA R R R AR R BT URRDUKIRIE R . Ty
BEIRACHEZRA AT AGS I IR . B W] ABLEAFE SR, WO start &)

i F GUI it B REAE R IR
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34

stop FRERE timeout, AXRELZIEE, WHSHH 4.7 17 “Iil &7 IR

[43].
W 4.2 BINEAE TR RIS Bl P

1 7£ Linux HA Management Client % 1+, AP FFUAERED

ME B A AR TR

2 fEAEST, EEEEUUN IR Edie (i) (BO0GERTR) o B

— AN UK R OOz R e SRR BT IR S Meta Attributes ( T
) | Instance Attributes ( SEIJEYE ) 8¢ Operations (#4E ) .

Show: |ListMode <

Required

1D my_ipaddress

Class: ocf

Provider: ‘hearlbeat v
Type. ‘ IPaddr v
P Optional
Description

Manages virtual IPv4 addresses.

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

@ p

Meta Attributes | Instance Attributes | Gperations

Name Value

ip 19216811

1D nvpair-4424c744-a46b-4af3-8623-101 bS8I26936
Name: ip
Value:  182.168.1.1

4k Add |SEdit = Remove

@ cancel <Bok

3 BNITHTOCRIEESEBE Y, TERANE-R I Add (SN o
4 VEFRRLUNINA R VE A AR B o R F

5 WURTGE, igtEm e, BN, fALXEEREGAE.

6 i OK (HiE ) BN Brs s B e M R 7e e i L.
7 USRI SRR EE T TR, L OK (HiE ) S8 U BTR

MFCE . FCEEHESCH], FE8 M BT B wk.
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2R : XML ERHD

W3F Linux HA Management Client 1] LA#E & HR 98 48 s e W IR el T A B8R
SRS BOIAE A XML, 7E IR B B X TEHERY AT A BifE 377 L0 Resources
CEIE) T, EfEShow (M) > XML Mode (XML #=() o

iR e Bk XML ACES, fiF 8 Import (A ) B Export (‘S ) XML J©
Rl TF-ahdiiE XML 101,

4.3 f#& STONITH &

TRCE R, A E— 21> STONITH %,
TFE 4.3 JSHI STONITH %R

1 #%5 4.1 75 “Linux HA Management Client” [29]fi&, )3l Linux HA
Management Client F- & % 2IFEEE

2 TEABEHG, P Resources (SR ) FradiAdd (45H1) > Primitive (J7
%) .

3 FE F—XHEHEF, R E LT S8
3a MW AME—RY) 1D,
3b M Class (25) 53, HHEFIFERBZE stonith.,

3c M Type (7)) %113, 1%+% STONITH i LAg5EH STONITH #5645 .
AR T A A R TE T o

3d 7E Options (51 ) R, W& Initial state of resource ( FEIRAIFIGRR
).

3e WRA RN %BEW% TG Add momtoroperatlon (@A 4E)
BAE) o AXREZER, HSHEH 847 WM R [82].

4 i Forward (Fi#E) o F— 8 MR EOR C MR IE LIS HHHE
ARG it STONITH 18 (9 T A bl B9 S P 1o 5 2B EAN LAY

i F GUI it B REAE R IR
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36

(B, TR LB IER TR Al BRI 2NN 2 1Y Pl LA
HARBOR TR ERE MR . AU EAERIANT, W25 Uz dioo
JE PRI 1 [341F05E 4.7 1 T EREIRIEA [43].

5 WERATA SR BRI T B0t T T, S Apply (IHT) SERGXHE
URAICE . BCEXEHERH], 8 1 BB mp s,

TSNS RCE, IR e . A ISR, WE% 8
FE Al STONITH [75]

4.4 FBLEFIRLIR

P B 4 A R R SE R Tz B ) —i 5 . BB R BGRIT A s R, B
AJREIR T T IEMMALHE , FXURZ TR Fu /8348 e FE MR EE AR Y 5 s T el
DIAR] AT 2 8 0 U, DA SRR A YRS T IR e LA B U5
PR =FPATR] (271
Resource Location (GENIE)

LB LR CFIE AT L ANAT DA B e MR 1 5 st T,

Resource Collocation ( FIEAES )
HEFN 2 A5 REAR TEUR AT DASOAS i) DAFE RSN A5 F—ilis T T,

Resource Order (IR )
HEFF 2o e AR o

RE LRI, T EIRE I AP BOE R TR B2 468y . H
S, ML RS BEUR B e 16 O P JOEAE Hh 457 L PR 5 5T 4 B s A S el L RS
Tr RPN BOR T o 3B BRI, SO LAY SR
TEIBATHGHR . FEHH SRR, R B = T Rl INFINTTY

(FF5K) HETEX A 1,000,000, HWEICT KEEFELLT 3 AR .

o ALAT{E + 555K = JogF R

 ALAME - JC95 KR = -J09F K

« IR - RIK = KK

H
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FE SCEIRARIE, W] LIPS E BN AR 2 BEER B IRA I IR A
FME . BRI RE N T, BRI 2 5 i o s S TR 4350
R RE PR A B, AT LR R IR B AL ) B AR s A
BTE 4.4 SIS N7 299K

1 #%%5 4.1 15 “Linux HA Management Client” [29]"FFri&, J3 3/ Linux HA
Management Client J-% S 2| FE4E

2 7E Linux HA Management Client &% I, PR A2 A& A9 Constraints
() UABETHECHCE AR,

3 (e, k¥R Constraints (ZR) 8t Add (43hn)
4 ¥ Resource Location (RN E ) I8 OK (HA%E ) .

5 NAFHEAME—K) ID, BRIA LR EE, ID B 2% U Bon e &)
TEHEH

6 VEHEEE AW IR, F13RTD R REAE CICE BB A BEIRAY 1D,

7 WEARMK S IEEFOREE ITELL R I8 EM 75 Fisft, ik
TN BCIRANBEAE L 1T 5 s T, {H +/— INFINTTY N “mT IR N

musto,

8 WEFRAH Tao

Show: | List Mode &

Required

I |:my_location_constraint

Resource: |:my_stonith v

Score[INFINITY v

Node: |d42 |v]
= Add

@cancel Reset ok

i F GUI it B REAE R IR 37



38

9 ALKt Node (15 55) FlScore (53%0) TR = H, Wl LGl s

Add (USH) >Rule (AL ) AGSINFLN] . BEHMARGH, R Add
() > Lifetime (G50 ) BT,

10 WERPTA SRR 206 T T3, 59 OK (BIE ) S8R

FlE . BCEXTSHEICH, 8 H BRSNS S 25,

B 4.5 NI ZIH

1 #%%5 4.1 15 “Linux HA Management Client” [29]"FFi&, J3 3/ Linux HA

Management Client F- & % 2L

1E Linux HA Management Client =% 1, Hf 2% 4% FR %) Constraints
() AR OO E 2

TEEBENE, %Pt Constraints (95 ) FH85t Add () &
PPt Resource Collocation ( EJEHED) ) It OK (#i%E )

NPT AME—HY ID. BB LRI, 1D E45E SOF BRTERCE X

VPR B N HEPIRR) 750, 3 b R AR L IRC & R P A IR A 1D,
WERATRITCHE L, FEEE T IJUERAR A VFis 7o I8

RNt Resource (%5 ) F1 With Resource (HEFHEIE ) F BT N
z5, WnT LIl ¥diAdd (SH1) > Resource Set ( ZIRHE ) FeusIngs
T, BUNINARGY, Risdy Add (J501) > Lifetime (G504 ) B
m‘o

1E With Resource (HEFVBEUR ) o, & XHEFIHER, HEESCHE K %
PCE AR AN, TR I T3 TR AE Resource (IR ) FBp9AT
/Z\'fjﬁo

FE S Score (5380) WIHIE AN TRIRIN B R R . IE(HFRA RN
TEARRIAG Y i Bist T SUER S A BERARNAEAR R 5 5 Rt T, {8
+/— INFINITY WH should 28K must. %4405 Hfth ZEEE Ak
FHAT DAY i 81 s 0 B

10 WSRTE, iEEEE—22%0, W Resource Role (WEIRf{L)
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WIS ORI, W nFIRAE, AR ETE I & RO HR I 29
&i%o

11 WERPA SRR 20t T T s, i3l OK (BiE ) S8R
AIRCE . FCEXHEHESCH, F8 H BB msSG e s 4.,

B 4.6  IINENELFLIA

1 #55 4.1 19 “Linux HA Management Client” [29]"F ffri&, 33l Linux HA
Management Client J-% S ZIHEEE

2 7£ Linux HA Management Client =% I'1H, PA5 22 %A% 1K) Constraints (%
) UEFERECEENZR,

3 TEAGET, ¥EFE Constraints (W) FHd Add () o
4 %EFE Resource Order (IR ) 84 OK (HiE )

5 NAREAME—1 ID, BEUIA LIRS, 1D B4 SOF /R TERCE XHE
HEH

6 T First (HG) & LWIAET Then (BRJG ) BIRIA s %I

7 HiF Then (8R)G ) & WG T First (195%) SH)E shA %R,

8 WHURTTE, & H—E28, N, Score (4348, WHRKTFE, Ak
SR A, AR SR ) 8% Symmetrical (XIFR ) (ASRH
true, LAFARIAIINFAS -5

WRPEEE PSRN, WS fay e fad, SR IE AR e B Y 29 R 2L
%O

9 WA SR BT 2T TIRCE, 8l OK (BE ) SEZIRY
BeE . BCEXHEHESCH], F8 HBRFaInsci s 2.,

AT LIPS IR A& ECLE Linux HA Management Client Y Constraints ( 2550 ) fLET
FC & I RT A 200

i F GUI it B REAE R IR 39
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& 4.3 Linux HA Management Client - 24

Connection View Tools

< o5 & | H
(=3 Confauration Show: | List Mode &
=] CRM Config —
=l Resource Defaults Resource Location | Resource Colocation | Resource Order
==| Operation Defaults D Resource Score  Node
% Nodes abcd primitive  INFINITY g85
F:\ Resources E| my_location_constraint my_stonith INFINITY d42
28 Management
W Down
ID. abcd
Resource:  primitive
Score INFINITY
Node. 985
4 Add |5 Edit = Remove

(>
Connected to 127.0.0.1 (Simple mode)

A K E AR E 205 B LR FHP A SR =GR, §S%
http://clusterlabs.org/wiki/Documentation FARMEATPAT SCRY .

© BB 1.0 DA, FIRZUREY
« HESBE]
- HEF U

4.5 FEERBHEEZ TR

EURAE S PR PR 2 A S E a8, AnSRAE Y H s IR S o)), s
AT A B R A Nk, ISR S B e A 21 A 1 A, T AR
ESCRTFEIE R EY (migration—threshold) , fEIZEZ G RIAESITHE
B WERBEE AEE S LA A5, R BRI R 11T s High
Availability #XFBERE

AR A R A O PR T IR AL R AT R, AR LA 44
LR CRDIIE A T S ATRA L M kYA b BRI R7A A U e R VA AT
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2 e hnaE o IE RIS E T (341 ETIR, ISR N
migration-threshold JUl@M:, I ATBBER . ENZE/NT
INFINITY 19 1F A8 .

3 WRAEEGERARR TR A SRR, SRS s T RS JE
[34]H TR BRI failure-timeout Ju@ME, FHEom AN B AT
E@ ﬁo

4 R BN GRS E 2 00 LSRR A, IR R E 2 A R

fn, BTSN o1 BERELH T — N EIELE nodel 158 B TR ELY R,
WHIBHERIE T, R SKA migration-threshold JF5EFREITHEGHAT I
o GnAREEETTEL >= migration-threshold, 24 ¥EIFEREN T —> AT A,

FROANEOL T, —HORBIBME, A e B R Tah d B IR 8us (78
BEMEENIG ) , A SRV S st A SR B

B, ATLLET R B R IRAY failure-timeout MBI e fea i 4 de v, Rk,
migration-threshold=2fll failure-timeout=60s X &2 FERIRE
PRV i T BB 3 5, I LT RE ARV AE— 0 s RS lul (IR TR AN 2y
RAE -

TR BERESA A BISE, FEBE IS Zh R 1R R st 3 S il s fif

BB TR B INFINITY, R RS8O TR, 5 1B 2 T 8057 b
(stonith-enabled W N truelf, XEBINKE) o WHRAE L STONITH
PR (8% stonith-enabled WHE N false) , MIZRFBRAASLTE .

Zfdi A Linux HA Management Client B TRITAL, THEB LB
Management ((531) , FRHEFEAERK P& BRI, A5 HRE TR B Cleanup
Resource (JEFRYENR ) o BUERAVEXTHE 17 s B E WEIEHAT crm_resource
—C Ml crm_failcount -D %, AKXFEAMEE, HiEZS Merm resource(8)
[157]Fllerm._failcount(8) [148].

i F GUI it B REAE R IR

11
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4.6 FEERFHELOET R ( FFEFHE )

YA AR BA IO, TR, TR aT AE Sl ol S 201 5. AR A
SR 1 BRI [ 52 BB A s ATy b, BRAR A BR A E AR 1Y i
PR el Vi AT NI T g ek G- R R 0lE e Ui I R Rl e Uae Ve
AR AT LA SE 15 52 BEIRA T o

FERGE SRR VEERS, 5518 LU NSO

fEk 0:
DOEBRINGET, TR A e RGP BB A0 B . X EME M5 3RE 1
U el A 2 Y S AR TS AT R A SR B . s I VR FLF-48 R F 3k
BEml, R SIRARE SRR Z BE sh a1 i b

KT 0:
TR R R R B, (BRI A A S T R S8 (R
FE TR R A Y

fE/NF o
ARIN )5S = A 1 VA = O DN = AT TN AR 0 Y= N A B T K VA R

{5 INFINITY:
WA AT S A BT (RO, 1SRl i5 %)
migration-threshold BECE M ) Minmfil v IRER , WIH SR LAY
BINEE o MIEIAPE R LF A5 R T 58 245 M B sl el 52

{H A -INFINITY:
IR JE RS B YRIL E .

B 47 ITERWENE
1 RSB E PR SR [34]H Brid R B IR A

resource—stickiness JuJ@ME,
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Required

Name: (IS v
— Optional
Value: 20000 v
Description

How much does the resource prefer to stay where it
i57 Defaults to the value of "default-resource-
stickiness"

@Qancel ok

2 EREFEET, FENT —INFINITY Fl INFINITY 2[R 18,

4.7 BEERIEIEM

8K High Availability Extension 7] AR Y sSUbc ks, (HALREAS AN 15 5 B &1
VAT R A . R A R ORI T, DA A2 e U o U A
BEUR WAL G 2 R IR/ 5US SR DL S HIRE o (] FR 25 ifF CRM ﬁﬁﬁ‘/ﬁfﬁ(
T 4.8 INNEEE IR

1 #%%5 4.1 15 “Linux HA Management Client” [29]"F i, J3 3/ Linux HA
Management Client J 2 L ZIHELE

2 7£ Linux HA Management Client 8 1, FA 225 4% H 1) Resources (%%
I5) UAFERECE BN,

3 fEAEAET, R BRI Edit (%) o P P
AN HIRGIE SCRFA GRS R Jule e SLlm PR .

4 TEUNIHT I ERE , IR A BEIR I Add ()
FUEMOINAEAE, TS ASKH IR Edir (488 )

N AR AME—1) ID, EUCIA IR ILERVERT, 1D B4 SOF R
T@EEX}“ WHER

i F GUI it B REAE R IR
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6 1t Name (#F%) f, BEFEEHITHIERAE, Bl monitor, start &
stop.

7 1k Interval ([E]F ) FBeh, HALRPZRRIIE.

8 fitimeout (N ) FEH, WAUMIIRIIE. 7EfsErEnieEE,
BAE SN failed, PE SRE MNP T BHE IALERIER On
Fail (R ) FBOh s E rERAE.

9 WIRTHE, WECEATESEL, W On Fail (RGN ) (HCERAER G 40
i ) o BiRequires (E5R ) (FHE MARVERTHT 2596 2 MPLE 26017 ) o

ID: primitive-op-menitor-15
Name: | monitor v
Interval |15
Timeout |15 v
~ Optional
Descri ption ‘ v
Start Delay |15 v
Enabled
Record Pending:
Role
Reguires:
On Fail

4k Add

@ cancel ok

10 WERPTA SR ERIT Z0E T T ULE, E R OK (Wi ) Sei%
RO . BCEXHSHECH], 87 1 B BelUs s,

WRABCE SRV, WIASEHSI S shf ek, ARG A BN R
RVLIEH
AN SR SEUR WA B e s, 2 & DL $A
* MMHEAE /etc/ais/openais.conf [ logging /M8 EMECE, A H
SR (AT, SARSGHE, BW AN /var/log/

messages ) o
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* 1 Linux HA Management Client /i) crm_mon "I EAl CIB RSB43 S i
f, ZifE Linux HA Management Client T2 B #IEE, 15225 4& T
Management ((531) , SRIGTEABERET, LEREAR AT,

o« BRI SCRIKIZARAE, UGS 1R BRI R S RS R A L A
REASNI. WIRWATRERAASEG S, BRI T R EAMRARIRAS.

fbﬁhﬁﬁg$z<J\m§

iR BEhRFIR

fdiJH] High Availability Extension Jit # BN, AN T35 Shaifs kAR TR Y 5
R (FERESEZ AN ) o High Availability Extension 84  5¢ i Ik 5514 shak {5

1R

R AE Q@R R IR R IR IR ST B N stopped (target-role Ju/dMEMI{E
M stopped) , WIBRAEMIEGAZ AN, ZfH Linux HA Management
Client J3 ST TR, TETEA B LR Management (8 H1) . TEA B,
A A R IR Start (JR3h) (BN T EAR SRR )

4.9 ﬁﬂﬁ?ﬁizmjxﬁﬁ

Z{i F Linux HA Management Client JHERFFE IR, 5L A& U153
Resources (53R ) LA, RS A WTEIEIF BT Remove (M) -

EE: MERSIAREIR

AR BESE VTR 1D pAEAT LT I, WICEMBRIZEAE B . AR ATk N
BRI, RS IR ID BORLE, SRJG SE MIZ AR BRI

4-10 @Eﬁiﬁ$z<J\ﬁ§ﬁﬁ

ST S A A P TR G, SORBEA AR BTIR LUK E BT 5 3l
HAEMFRI AR G5 e Ligdr. O T RIEEICE, RO IS BE.

i F GUI it B REAE R IR
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HEALIT JEE:

Ja SRS 1R
PR RIS 3, LIAR T 1k

AHSEAE
USR] AN GRRAE AL TC 81T, WA AP T2 S5 AT A e PR AN 7o
VFigfT .

HNE
AT B AL & — L AR VR VR . B g | IR X, i FCRY ID
REFZ ) ID,

5%
R ] LS | HALR 7R, (G (0 16 AL 44 9K o

B

FEMEAELL AT LB AN S AL AR 53 vT DR L PR S B2 10 84y
e, A, ﬁﬂ%%ﬁﬁ\ﬂ@resource—stickiness{ﬁﬂ\j 100, TMAHAPHF L
B, HA ARG SR, WIS 500, B R CHRYFA .

BRI A
SR GNP A 2L A BT IR S C B A

AL 2D — BT, 7R IIIC & TEAL

BFE 4.9 BINTIEA

1 #%5 4.1 715 “Linux HA Management Client” [29]"F fri&, 33l Linux HA
Management Client J{-% 2 HEAE

2 fEAEMY, BE8E Resources ( FEIR ) -5 Add (i51) > Group (4)

o

3 Sl AME—) 1D,

4 1 Options (%51 ) T, ¥ & Initial state of resource ( GXIRIRIIARIRAS )
FH-Huts Forward (HTiE) o
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5 76 A0, aTRABSINE AR SRR E MR F el ErImalE XS
I G A/ N YA LS RE T BUN DL =Y

6 WURFA SR 2T TicE, 55l Apply (BT SERUEUA
TR

7 16 F—AN8 O, A RIS FRGERE Primitive (J5AR ) JF5t OK (€ )
KRS NG T HRIR

N B A RIS INEGR GERE, Bl Cancel (BUH) o F—18 %
BRECIZAE NS EAHE . RE2H AL Meta Attributes ( TUJEME)
N Primitives (J5i4f ) PR, IRAE Primitive (JRIR ) IR AN BAL
RIVRAEREE P R Sy .

8 TR RES, WM Up (L) FDown ('R ) #i4l
XY Primitives (JRUR ) IR THER sl B HE -

9 WA SR BT 2T TR, 8l OK (BE ) SeiZ4lm
BeE . PCEXEHESCH, F% M S ESGT S

& 4.4 Linux HA Management Client - 2H

Connection View Tools
<l % & 4
~ (=] Configuration Show | List Mode

CRM Config e
Resource Defautrs| | MIive | Group | Clone

Operation Defaults| ||IP Description
T Nodes o group

[a] constraints ‘W‘

35 Management

ID:  webserver

‘ = dam || [FrEd || = Remove

Connected to 127.0.0.1 (Simple mode)

] GUI e & AR BT IR
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Bl 4.1 Web IRF#09 74

PR 7S 02 T TP Mok A SO F R GE A Web IR G585 . FEXFMHEM T, A4
ARE— B IR R S R IR . IR — Bl Z B IR S4e
FIBEAT, WERERE R R, SRR RS BRI — B RS AR L, X5
PAAPERE TR IRAHIR

E 4.5 HFF

AR BRALVTIR

@ @

TEAMTTIEAL [46]H, RO TR, LRI BB T 23 ikt
WG TR o ) AT ZEL S I U5 (48] Il S 3 Anfnl i e 4H LAVE FRE 5] 4.1 “Web
Jik 55 i o 4 48]

T 410 [ BALTINE IR

1 #%%5 4.1 19 “Linux HA Management Client” [29]"FFri&, J3 3/ Linux HA
Management Client J1-% ¢ 2| HE4E

2 fEEHMEH, V3] Resources (WFIR ) WA TEA G, EHEEBNR
HIZH Iy Edit (4% ) o F— 8 FDE SR MiZ TR E R EARH S50
DK TR R AR YRR

3 ks Primitives (J5ihf ) IR Add (B5I0)

4 TEF—DXEHES, #20H IP A IO T BE0R, THBCE LT 24
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4a W AME— 1D, HlUl my_ipaddress,

4b M Class (28) 513, B8 oof 1E R BRI .

4c 1 OCF YRUARELNY Provider ($R4EFESY ) i, ¥E4E heartbeat.
ad M Type (ZEHY) 53R, W45 [Paddr VE B IRACHE.

de ¥l Forward (R ) o

Af Tt Instance Attribute ( SEJ@ 1 ) seUiRrh, %# 1P 25 H -y Edit
(%) (dfxGhEIP4&H) &

Ag 1 Value ({8 ) "y AT IP Hikl, #1U0 192.168.1.1,

4h Fidy OK (B ) H-#iidi Apply (NIF1) o AHBCEXTEHERE A HE
IR B

5 PRI Add (I TESITR — D138 (SCPFRGER Web fie5545% )

6 WHEMNTHIRS AMSE, H BRI T ML IR 4a [49]131 205 4h [49]
FETRE, EHR AR ESEIE TR R IR

Show: | List Mode &

Required

(o] group

[> Optional

Meta Attributes | Primitive

D Class Provider Type

my_ipaddress ocf  heartbeat [Paddr

< my_filesystem ocf  heartbeat Filesystem

o my_webserver ocf  heartbeat apache @Down
@ | B
D my_ipaddress
Class: ocf
Provider  heartbeat
Type IPaddr

4k Add |S#Edit = Remove

@ cancel Reset Hox

i F GUI it B REAE R IR 49
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T 4% TR AEREAR P I s 1 sl %o 98 T T L E, BT LA
Primitives ( J5i4f ) #EWIR _ERIF 22 IEMIY .

7 WERFEEE M TR, S Up (I E) FiDown (R ) 440
X Primitive (J5ilf ) E0-F F R TEHHEY

8 FEMAFMGIE, TELE Primitive (JRIR ) I F FikByE, Jad
Remove (M%) .

9 Hili OK (W€ ) SeMUZ4IRINCE . BCEXTHESCH], 8 1 Rongdus
fIZH

4.11 BEEwfERIE

PR REA B SRR R SE Y 2 5 B RhE AT, ik, U VR E N
TERETEIR . AT LATC B A v R PR A VIR )60 55 STONITH FIRESE U240 (U
OCFS2) . WAz IRAEIRACBE SRR, AT DL e AT R . v YR A T
BHEEWAANN, ARBTG5

IR e = RhT .

B v
DO A ] HL SR X AP ST T (8 B Aiat T 77 AR
I, HEHHHLE A — A RSB RE SI

ey ME— T
REEGEPRS AR . — 1 s i SRS BiS o— A1 i s T iy S 41
A, =AY B s AT LA A S BB AN

RS TR
X ECBTIRRIE S S o A PIRRAS . S FIpish. A mAdpRh 3 E AR,
s A o ARZS FEE AT DU B 47 et n] DA 42 Ry E— T e
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TFE 411 IEINELIE0L b

1 #5541 15 “Linux HA Management Client” [29]"F1Fi&, J3 3/ Linux HA
Management Client F- & % 2IFELE

2 TELEHAET, B8 Resources (WX ) J1ids Add (481) > Clone (7%
) o

3 Ry BRI AME—RY 1D,
4 1 Options (51 ) 1A, 5'& Initial state of resource ( GEIRIIFIIRIRA ) ©
5 MR IREIE R E SR, I Forward (RidE)

6 75 F—E9d, RTLAAIN Primitive (545 ) 8% Group (41) YEN ek
TR TR, AN =05 I in 7e Ui [32]8504 i o5 U5 4 [46] iRy
TFEARA

7 WORPTA SRR R BT TR, W Apply (BIHT) SRS
FLE

4.12 THREHERIE

WA 4.5 77 S8 PR AL RS 1T 40 (401 il An R AR olh 1 2 2B e
HESR 2 B ST SR IR ARy (ER ) — MUE LI RRE 240 (i, SERSR
EERBIRAE ) o BRICZAL, Bl ATFR BT IR B BT IR P i A5 R

TFE 412 FolLBFEIR

1 #%%5 4.1 15 “Linux HA Management Client” [29]"FFi&, J3 3/ Linux HA
Management Client F- & % 2IFEEE

2 TEA G YIHE] Management (F5HL) FLE, TE4 fks A ST 414>
FIRIEEF;: Migrate Resource ( iEFEHEIR )

i F GUI it B REAE R IR
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Connection View Tools

< gz 4
= () Configuration z o) 3 H
=) Config PoDEe e 2 @® @
2| CRM Config =l
Name: Status Details
=2] Resource Defaults = ges @ online(de)
22| Operation Defaults = eoup @ online
& Nodes B g @ online
{59 Resources ~ {75 Resources e
[a] constraints 4| primitive @ falled on [g85"]  heartbeat IPaddr
“ aa (@ running en ['e246" Isb::autofs
o bb not running stonith: drac3
R not running ocfheartbeat IPaddr
b [ group group
© my_stonith not running stonith::ipmilan
i webserver
ﬁ [> Start
4| SBs SuSEfirewall2_init [~]
0O Stop = —
4 Defautt
%> Cleanup Resource
>3
<@ Clear Migrate Constraints
Unmanage Resource
Manage Resource
D]

Connected to 127.0.0.1 (Simple mode)

3 1T HY To Node ( HARY ) W, BEFETIREREShBINITT 8. BARAT:
W RIE HARTT S 80 INFINTITY BN E 2T

4 WERIUEABRIGIER TR, TS Duration (FZEIS1E] ) FH4m A GTIRIT
PR A BRIV o AEFRZemd 205, R Al LIRS [ml B R 7
B, WATLIAAE AT E (PR TRIREE) .

5 WSREIEICHTRS CEEIRAE S a0 B E R g B 8Ok T
INFINITY ) , 506 Force (il ) BRI, B3l A A 24 Ao i A o) A
~INFINITY B9/ E0m 6= i 5 .

o =
ETE

XA B I BEURAEI T 5 Fig 1T, BEE#E Clear Migrate Constraints (i
FRIEFE LI ) MR 2 s asip 2] 1) 214 4 1k

6 i oK (Wi ) kT,

High Availability 457



BAVFREEHZR, G5 Management (5 , AEERATLEREMAE, IF
ﬁﬁﬁ#(ﬂearﬂﬁgnﬂe(bnsﬂuhﬁs(Zﬁﬁ?iiigfﬁﬁi) XM crm_resource -U
A B AR B B R E, el LA Téﬁ]ﬂﬁ (BT IRE ) o
HFEVEAE R, S % cerm resource(8) [157]; BLAIE 1.0 B, HIITE=ZN

(http://clusterlabs.org/wiki/Documentation),

4.13 E%{E8

http://clusterlabs.org/
Pacemaker 11, [ High Availability Extension $2 3t #EAE 7 IR FERS

http://linux-ha.org
Fen ] P Linux 30 H B9 £ 5T,

http //clusterlabs. org/wiki/Documentation
RM i S7R M crm a2 AT LHEAE,

http://clusterlabs.org/wiki/Documentation
AL 1.0 W] : fRREILE Pacemaker TVl UM . W& 2M. TERNS%E

Fll_no

i F GUI it B REAE R IR
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B TITEREFHERR

SURAES 4 55 [20] 0 —FF, UAUNERESE 55 A _Eas T i RSB e
PRI BRI AR VTR . FEAR UEUR ] 46 Web i . HLFHEIREIRSS & . i .
PERGE ., HEAATURIME i T Al 5545 9 R PR e sl i T 1) Xof P 8 ]
IR S5 o

0] U EITE HA Management Client 32 R FEL crm Ay41 755 R 7ok A
PR ABENFILA crm LHBRT .

5.1 s <1TIR

LR A — L] U PRI T R W AT crm o Bbar & LA
T 81T crm help AILIGIBUITA Al Hldr S HBER . B & — A iA
AN S B AR

crm THEAEHINEE (Fid resources Ml node ) , AIHTHE (cib,
configure), HH PSR VAR, HEETRERARK,

5.2 AiXEEEEN

FER G E AT, S ptest HAR N, ptest AL RAfFE
PSR AR BRI ZR . T E graphiz A BER/RIXLEEIFR, LU RHA
S AR, BINT AR

i AT e B AR TR

55
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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

53 FIEBERR

BT (i = A2 RA (BRIRACEE ) o B, A IHZ Heartbeat 1 JHIA, &n]
HHER M LSB wItR LA . fon, BEEA H A i—41 OCF (Open Cluster
Framework) fCBH, A SCRYHE 25404 LSB A A1 OCF fUEE

FRERHERI, ] crm TH.. ZLRIEHEASIBIAI IR, HOHPIRIT Pr
N

14

&

1 F1IF7E)2H R root,
2 217 crm RFTH crm N2 RFTERN crm (Llive) #o

3 FCE A TP ik

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

—AATCE T AN my TP R eI, AT EE (7RI R oct).
Tmf/\ﬁi%(heartbeat)ﬁﬁéﬂ(IPaddr) BEAb, R A T B — L
2, W TP Muhk o UK HhE B MOCH R

v IR TRINCNIE U I Bl

crm(live)configure# show

BAAH XML 450, iEHHU T w4

crm(live)configure# show xml
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FRASH AR

crm(live)configure# commit

5.3.1 LSB #J38{LEI AR

HWHAEHD /ete/init . d FHRBITA LSB BIA, B4 http://www
.linux-foundation.org/spec/refspecs/LSB_1.3.0/gLSB/gLSB/
iniscrptact.html FETE, EATSHIE L —LEE, 2000 start

stop. restart. reload, force-reload fl status,

KBRS RO BC B A bl . an SRy T%/H LSB A T High Availability, i
WRE IR T RS A Z AT RCE Y . BUEH A 7E /usr/share/doc/packages/
4 IS SR R B X e NS SR .

iR BEME T AEERNRS

HHAMS5 h High Availability fd I, A a] Ld i HAb 7 s iz i ss . X
FoRtEg | ELISECT AR RN S ShEds RIZPTR. (R, AR
MRS IERRCE, W F3Rsizikgs, (HiHETE High Availability 124
[HIRERY N &

TEAH ] LSB WIRZ A, B8 12 0% IR B e B T A AR 5 A eI ELE AR [A]
M. Z%HCE A H1 High Availability &5, #0400 A & HL,

5.3.2 OCF HiF{IE

5 OCF AREAN T /usr/1lib/ocf/resource.d/heartbeat/, XL

Uifie5 LSB AT REARMIP/INEFR Y o (HJ, XL E MR 2 R AR ki

B PRI OCF IR 2/ 5 #ifE start . stop. status, monitor

Fl meta-data, meta-data %1@7T¢?ﬁ3§ﬂﬂfﬁﬁﬂ§1ﬁfiﬂ/ﬂm B filan,
BB TA K TPaddr REIME ZE B, AT AT s

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

g H S TR B XML AS AT R E B . BT LI ra—api-1.dtd DTD REHEX
F o L XMLAS A P& = AN, e —selHpd, R 2rma
ATHSE, Ba iz AT FERAE

i AT e B AR TR
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WA B LA AT 32, AT EARYF . TSR, crm THALS T ra fiy
A, DUMEARIBCA GBI A [FE
# crm

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

T4 classes AIHRLITA ISR AELRE P IU 513 .

crm(live)ra# classes

stonith

1sb

ocf / lvm2 ocfs2 heartbeat pacemaker

heartbeat

BRI A (FEREERLY ) M Fra vl JHBE AR EA , 5 EH] 11ist
PASTAS

A~

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

A RFEIRELA E ZAF R AT meta v KA

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):

i QHEMNRIN A A% . AILES 6 5 A AR IR (691 A 4R L E R ]

5.3.3 NFS kR &Z =50 R~FIG &

FERE NFS i d5a, w2 =Rt SUPFRGERTIR . drbd B S —21 NFS iz55
AAIIP ko LAUR T4 41 T Al A Tizaidt
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RENXHRAERIR

filesystem %R AL E N OCE JFIRHER . ©MESRTE L Ha s FfE 1 kiEeK
AP R e AR B AN H Sk o FEXFMEN T, RSN /dev/drbdo, H
VEGB S HSERN /srv/failover, SR GE N xfs.

AT crm 5efE AP LU fi SR BL B SO R SR

crm(live)# configure

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

AL & drbd

TEFFifR drbd High Availability Bt & 2/, 1 FaIX E drod 6. X EEELE
/etc/drbd.conf HACHE dibd ST, A4 EFEAERT THiEA T RCE dibd
FITEAIAE R . B, BoE EECE T AP EE T S B RRAS /dev/drbdo HER
AR AR v 0,

drbd ¥JE A OCF MBI, XAEXT drbd RA BoCkdi ik har k2], =
&, HEEENEIUEIEN actions #RHEEEAE promote Ml demote, X
SEEVEXTT B IR T, A HAB P

X}F High Availability, FMJETIEATREEARIA S EA A TR, HE4
Al BE FEFEUR AR SRR — AN 5 b B, E DR R E T U
R —AFFFEM— BRI, H& AR S EET7, i naster
PRIR A TC B AR TR E . 32 R BT IR High Availability 59 —FhREER 1) 52
G A EVEEAE S B TR A — A sakE

] crm E/Z AR LA AR PE B 5 s BT -

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

i AT e B AR TR
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NFS ARS$35F0 IP Mk

T NFS RS 1E R —A> 1P bt FanZenl F, nl{di AR 1P ik DA K-35 41
HTFIE R HRAER IR hE . RS0 1P HuhkDIAh, IHBHERE S 2338 IR B 2h i
NFS 5545 o

NFES fle 55 #5 Ml NFS 55 #w i) 1P kA [A)— 53R L_ RG22 ihshi . fExX
ﬁF‘%RT%Jﬁ P AARAREE T TR AR 3l X 2820 B
SRR

7E) 3 High Availability RA L& Z /i, SEfliH YaST AL & NFS k5545, AL
RGN NFS k5 de . R Bl E . ARET P TZRE, ESH
F T exports(5) (man 5 exports), BLE XN /etc/exports, ¥
NFS AR55#fic &0 LSB ¥,

Wyt High Availability RA fit & nJ 52 4 Hc & 1P #uhl . RGPS T EAT A HAl &
. IP Hiflk RA 5 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 f#& STONITH F#HiE

M crm iIBMEFORE, STONITH B4 HIEn—F i, 24 STONITH %%
JE, IEHATUNR AR

1 URGEHL BIETT crm . WARTFEUCN crm(live) o

2 RN arA 3k E STONITH 25 f 5135 .

crm(live)# ra list stonith

apcmaster apcsmart baytech

cyclades drac3 external/drac5
external/hmchttp external/ibmrsa external/ibmrsa-telnet
external/ipmi external/kdumpcheck external/rackpdu
external/riloe external/sbd external/ssh

external /vmware external/xen0 external/xen0O-ha
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ibmhmc ipmilan meatware
null nw_rpcl00s rcd_serial
rpsl0 ssh suicide

3 MELEFIZE P e STONITH AU fA A nl IR IS . I LA iy
A (1% Q B KM R ) -

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

IPMI-based host reset

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

4 % stonith QIE STONITH Ve, HE AMAELTE 3 thihrngdem

DIR[0 B8 (AURFE ), .
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=""

5.5 fLERIEZHR

PC BT SR AT 19—k oy BIRERESE TP A T 2 B0, EVMRANAE
IERAEEREA ] BN, 2X7E drbd FIMJE Y R ERASCHE R G BOA T
(b b, SR T drbd MR ) o ZLEAHERXSEHIN, 5208 LA,

1 High Availability 7, 484t T =FpERIA 250

© PR ESCRIRATAEMASY s AT (78 crm S22 A4

location) o

© BRI TR AT LIS ] ATE— A B2 istT

(colocation)s

s HEF LR LEAERINY (order).

i AT e B AR TR
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5.5.1 (LEA®R

AT Z RGNS, X8 2 WIRPEA A rsc_location YW,
PR — RIS, 2R FRN earth B 5 LIZfTID A £s1-1oc
A IR A AT BEPERS N E] 100

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

5.5.2 HEZAER

colocation Ay4 T & XWFLL BN ZEAH R AL FasdT, WIRLe s J5 76 AN ]
FHLFistT. EEEN FERLUF

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

HAEEIE +INFINITY % -INFINITY B53 50K A8 SOV IR 2 sl AN BEAE [R]— 17 1
B TR, BN, BEIRAAER—AFHL s T ID R
filesystem_resource Ml nfs_group M EIR, A LI 2R .

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

XFEMNEOCE, BRIEAMBITEIALIAN, AT T f S/ S Sy 1
o XATLLEMHIN to_role 5f from_role JEMRKA

5.5.3 HIF AR

AR BER SRR R B, BN, TEics T T RGEZHT, BARER
ASCHERGE o AR 2T 55— IR R ReR S M Z BTl 2 J5 e 8l
HE RIS, e Esh. CFIESE THRE ERIE, v crm 22T
AT i 4 R C AP 205

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

5.5.4 RBIECE LR

URBA BEINZIR, A F IR R G REFE UM T, Jerp iR A R Rk
A BEIRAE R — RN By drbd BRI EREIREAT. 5 — R SR TE
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AR AR BE RS B2 A, drbd BEIAZUR T 0TI, 78 drbd A2 T HEIRI 22100
A drbd B HBER M. 7T /2 AL AN R T -
© U RGEAIRZAS drbd BHIR A T BEIRAL T AR A1 5 L

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

* NFS fiRk55a b 1P kb s 005 S E R GE AL T AR R A 39 A5 L

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

« NFS IR55 4% M 1P Ml 7256 AU R GG )5 o) -

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

« WAHE drbd BEIETIHRON T R B TR SR S RS AT A

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

5.6 IEERFEMEEBT =

B IR AL R, T JCE 4 migration-threshold, 4140 ;

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

W H 1 S EELE nodel gty WARKN, K444 migration-threshold I 54 &
SO T A . AR AR T4 >= migration-threshold, W 22FH 2 R HIEFS
PN HA T — B H T E T A

B ESHYE start—-failure—-is—fatal WIS EEOLE N

INFINITY ., 15 1R ] SRR, (RA € X STONITH, NZZEE AL
iTF .

i AT e B AR TR
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5.7 EERFMENET < ( FiFEHE )

WRAEBE BT A RS, Y H 5 BB e s el (=
W failure-timeout JGJE I ) B, ZFEIHA RES =42

crm resource failcount RSC delete NODE

5.8 FLERIFEILM

HPIFIE AT L M op Sl T2 SRR S moni tor fir
& IUTRBIFEE T— Apache YEIIFHT] op SHEFAE 30 41 & HE T M
K

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

)R ] A AT 5 R S

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

5.9 BEFTHIEBERIR

BRSSO, AT AR BT o H IR B R kL .
1 URGEH AT BT crm ird. $&RFFHECN crm(1ive)
2 ffiffin4 status HRMRB AT,
3 RN AR s

crm(live)# resource start ID

5.10 MBrEEERIE

FMBRESE IR, R EAANIOPR AT o FUNR PRk
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1 URAGEH RGBT crm fi7d s SRFFEUN crm(1ive)
2 1247 LA N A SRR B I 3% «

crm(live)# resource status

fidn, el LR RS R myIP 2 @B IR I AHBARRAT )

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

3 MBRHA AHRNARRAT RO EIR (RS commit A1) .

crm(live)# configure delete YOUR_ID

4 PEACHIL

crm(live)# configure commit

5.11 @E%Eim.}\ Iﬁéﬂ

TR R WOT R Z — it il B AR TP L FRWP 3 Sh I AAH SO 45 Lk ) —
MG N T AL BCE, FA TSRS DUR BRI 1 P sth 5E
(TP Htik AT FHBPFHEIR )

1 URGEHL BIEIT crm . WRTFEMCN crm(live) o

2 g B P UG BT -

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 JRERTTE AL, e A AR AT BRI R T -

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

W AT T RCEARER IR 65
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5.12 BEE e fERIE

FRAIRE e BER R RE 05 Bl —4> TP k) NSRBI EA 1A T AR A AL L
REFREP ) —Fh ik LW ENERZ T kW A/, 45 DLM
B, BERE T RGM OCFS2, ] DAseREALAT e, HEiRIR SRy,
FAAELL T 2B e RE BT -
B 2 B
B e S R R AR Y X SEBIRAE T A s T RO BT e Al
Al BRI, a8 A — NG sl 4 s .
E2INY el
ZARE IR eIt . BN RSB T PRI ER A —A
o XEERRHR T NE?, (HIRE AT LIFOR B i a5 3o i
— B BRI 25 B — LB, S BT B B ARZS

5.12.1 BIEEZRERIR

LRI R, HRRAIE RIS clone fi k5 I
Eo ST FHIHERAE:

1 PRGEEH L G ETT crm s RSN crm(1ive) o

2 BoE IR, B,

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

3 JeREHR BT .

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

5.12.2 BIEBERS/SRESEERIR
FEOEAIRSTEERIR, EeEad—NRERIR, RGN E %R,

1 URGEHL BIEIT crm . WRTFEMCN crm(live) o
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2 JCE R BT, AN B I ] (] -
crm(live)# configure
crm(live)configure# primitive myRSC ocf:myCorp:myAppl \
operations foo \
op monitor interval=60 \
op monitor interval=61 role=Master

3 QI ENEHH:

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

5.13 L*ggiﬂtJ\

RS OB BT TR C BN AE ) BURE 4 sl A (A st A sl e B (s ) BIRESE
FR AT S, AT9R P DA Linux HA Management Client B iy 217 35 %
JEIERL BN HEAE b ) HAth 7 8

1 URGEHE R BIETT crm s FRFFENHN crm(1ive) .

2 BN ipaddress1 BTS2 A node2 MIREEETT A5, IHHIA

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

5.14 {& A& & BE1 T

EE: (NERATAEZBRMEER

REMESARMT R, hIR BB AR S SE 77 2B RZ L B sl & 4 High Availability
A IRCERE T FEEA e,

B IC & Al T R e E 5. RS B L IERCE, WL
MU R BERCR .

— BT R R
L. HPrash crm T.H,

i AT e B AR TR

67



2. Y3 configure Fas:

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

3. BRSO LIS S0, (DR, S X LU ICE A XU s AR LS I E
s, AT EN IR 2T I B R BB

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

4. QUM RCES, R TR,
5. ZUNRIAELR RN R, T S

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

515 EZER

http://linux-ha.org
& a] M Linux F10

http://www.clusterlabs.org/mediawiki/images/8/8d/Crm_cli
.pdf
AL CRM CLI T B4

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

Configuration_Explained.pdf
i Pacemaker Fit &
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L B Aok M= =3

5 B 1) B Al B R
FEAEER 3 55 HH YaST S P AR B 21 R e i 8RR e, 18
22 T Anfar i GUI sk H A A THCE TR, A PR AbRc B s 90 (1P Mkt ) 1y
FATRG . BN T AR SE R IRECE : {1 Linux HA Management Client
¢ crm 24T T H .

TELAT R Bilrf, ARBEAEEE th =D A1 s 4L

6.1 {£H GUI BLERIE

BIEAEA TR BRI E 18 BHABAR 5548 n] B D Bt T, AR RIS I2
FTIERA . ZENCE MRS 1 ] BT IR TP Hihk

FEE 6.1 Gl IP HiALHFEETTI

1 #%%5 4.1 19 “Linux HA Management Client” [29]"FFi&, J3 3/ Linux HA
Management Client 1% S 2| FHE4E

2 fELEME RS O R LA, AR NGRS T, SRR R R A A
o T EREAHSHEROTRNY:, DLUGZRIEC E L RG T
“//}?‘O

3 b FUREIR, SRR A

4 TET—REHES, B8 LUT SRS I—A> IP VR A 2 i 7 BE i -

4a iy AME—% 1D, PN, myIP,

LA AR U B U

6
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ab WEFNFrh, W oof 1EA G TARIRA,

4c XTI OCF BRI 2 LY, ¥EH% heartbeat.,

ad WEZIGNER, Wbk IPaddr VE BRI

4e it i,

af TESLPIFIEET R rf, S P WOF AT g (80GE 1P

4g AT TP kAR (BN, 10.10.0.1) IR A,

ah FSIEHTR SR, TR AR E N nic, HEIEEN etho, AF

Bl e
A PRAE IR T (1 B 1 0 A2 %% High Awailability Extension 2fF
R PR R BABCE

5 WPREBCHRIET R B B AP A S5, T e SO BRI I B OB
XPTEAERE P, 8 s B B SUE B

2L Linux HA Management Client 5 sh W50, TE7E 2 B bs th e B 570, 7240
g, AR ERE 2 (BN T B RS 3% ) .

TORE IP Mtk B PR B AN 5L (saturn) , TEHEANTHRAE:
B 6.2 FFHITBEIAA 1A

1 OB Mg A% b i) B LA, SRJ5 A B B A DU 7 A% ) TP Mk B

2 1EHE O, N HER T TR RS saturn DOBREE IR FS 215
M saturn Fo

3 USRI RS GRS LR AT R AR TS R, AR ] B
GRIRNL IS BH A 1Y o

4 P iERTATRE
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6.2 FHECE T IR

AL TSR AR S5 ERFRMTT R . WEURAEDS (1 High Availability 551,
MTIEZ RA (CFRIRREE) #&6If, Bf1stE LSB 4, OCF 4k A
Heartbeat 1 %5, A RIEASAT LMEH crm Ay THCE, 2i7E CIB (BE&E(S
BJE) i resources 5 HCE N XML, A xn] FHEEHEE , HEEFS 185
HA OCF {{#[189],

ZOfF 1P #ihk 10.10. 0. L AESBEIRESIMB Y HIRCE T, B crm i
iHFE 6.3 I IP HhFFESE VSN

1 URGEIHRA B OMETT crm T o FREBCN crm(live) .

2 Y| configure s

crm(live)# configure

3 fg 1P HiuhkPE R .

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

—
==
TE

{8 1 High Availability BCE SRR, ARGE init FIGAHRIG IR Sl
FAMEA BT A IR 55 19 ) sl sl ds 14

WERBCE B, Btk /R TE crm_mon 1, ETERFEMRAHLTT S LH 2.
ZORF BT AS B HAR Y A, IEPAT LU T A
B 6.4 FF T BEIA 15 AT

1 B2 N root M.

2 W WRIE myip iR saturn:

crm resource migrate myIP saturn

LA AR U B U
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i INER S B 3 IR X 2

IO AR B T A AT 55 e AT B IR ] o A PSR X/ i 222 . BT
FRBFT STONITHAREE . X F3X i, fklnl L B AL, Ryn
PIRREEER IR

7.1 STONITH I8

FEERAT I A EEA T GAT AR, WS EMBR. XARN G, TR

JH STONITH %5523, Frf STONITH %5 R B3 76 5 5 B /usr/
lib/stonith/plugins H,

&
= H

: %% SSH F1 STONITH

1T JGk 1 SSH AT REXT HLMb AR GE A AN u it S b o H T, A2
BEARFHE SSH I STONITH AR,

-L1<o

BN ) ARBUIEE SRR Y STONITH #4553, i stonith
PAYN

RHtufK, HETMJCA LS A STONITH fAEE SO . WHERZLE AH % STONITH
R, 1HS% heartbeat—common YR H ALK R B

A5 IS SR R R
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7.2 S\ OCF #iE{E

5 OCF WIHEARFRERTE /usr/1ib/ocf/resource.d/ L, HREL(E
B WS WA 1701 SR TR [181], R TR A PRI SE, 7RI ST
MBI A AR B 5%, B, RGN — 54 kitchen B
i coffee_machine, ADKRILEIRESINEHSE /usr/1ib/ocf/resource
.d/kitchen/. ZUABLEERICEE, HHITMS crm:

configure
primitive coffee_1 ocf:coffee_machine:kitchen ...

TESCHAS H 1Y OCF WlACHERY, iH4RALZ A — 288 E . AIfE http: //
www.linux-ha.org/OCFResourceAgent FHF|4 K5 A OCF i CHEY
LAY, 4% High Availability 2 fi—SEHESAOERR G B, WHESE | 55 M
o Bl k.
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RFEF1 STONITH

BEBEAEHA (i rl e ) THAHUEEE P — AR R 2RISR AT Rk
IR IREAIER , W RN . SXRhk o G, Eid Hidid STONITH
GRIRSEIN . B T UE SO — i HA R R ERARS T %

LR PP B BTIRHAR A A — RES, Bl <BTIR o1 72950 1 _BJR3h”. £ HA
TSR, XARIRZSIE R T BT ol fERRTT AL 1 BT 17 Rl BRI 1R, Y
HA RHELG DR AT IR 22 R REAE— 99 5 EJR 8l B9 difab iR A ¢
PR AR AR AR S AU B IRRAS R mURAS I8 5 o

UARAELEAT (i sl IR AR S ICE R E U, (ABRIRREIN ) |, e R

BRI SRR A TR RELETT i ER AR BROCIT, Bt ol DL (R IX 2675 s A i
FHEATE 2

8.1 RIESNZ

A PIZEBRRRE . BEIRG BRI (AR FR R . 5 AR A
BEIRE I o
I IR BERE, A AT AR 1Y s GEE VI ] — BB, SAN
SR — R R, BB BT SAN AL AR AT 26 5 A5
V5] o
A T (LGRS PR T AR B ML IR AT LA S BT IR . XA BT
YIREARAERY S EJR 3, IR E A BEIR AN S AE R — 1 R i AT

SiFEA1 STONITH
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TR DR B
TGO BE B R A s A PTGl — MR R A i )
Jr A RSE R SR . R AT O R B . NG E,
T AT REARAS A A H R R

8.2 TR RIE

1F SUSE® Linux Enterprise High Availability Extension H, SZEH 5 it &
STONITH, ‘E#:E17 S 280 F#F% . High Availability Extension {445 stonith iy
AT TR, — M Rem R IR TRy S py nl 4 R AT . A G AT R AR
iHia1T stonith ——help BZIL stonith WF M THEZER.

8.2.1 STONITH iZ&

ST SO, BT A BRI AT . 2L High Availability Extension
SRR STONITH ¥ 419515%, LA root TEARATY i FiafT A R i

stonith -L
STONITH ¥4 Rl 43 M LA T 2851 .

HL U3 L # T (PDU)
HL AT A TR BRI 2% . AR S5 A AR O 5 £ Y HL TR 2 s RN DT RE 1Y
FATCER, BT AR E 1 R 2 A R (28 Ak 7 e s 1
LS B A L VR A

ANEWTHL IR (UPS)
TR A LR R T FES MBS SRR, ASRIWT RO O R A R R 2
HL I

TR B IR il B
WSS R FasATREER, WIJTR A b i i P57 B s iR AR At ot )
ME—fif, AR, BLRLRERSE BN T] TR

T NESF &%
T MBS (IBMRSA . HPILO. Dell DRAC ) 1FEASf5# sk bk /], Kok
BT RERCA B RGBT . 2RI, EAMTAEL UPS & —mA
B, FENENTSFHL CREET ) i, R SR IR, Wi
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R R B A A TR . FEARREOLT , CRM B a2 108t
JEREST, MIMIEOUR— FARSE, oM A HAB BT IR R 551 B R/ STONITH
BAE R SE

i
MRS AU TR H A BT X BEE AL . — BAFERIEAA: B
Be, eI FSE B R B A

Xt STONITH B¢ 9 PEAF T2 2Bk T8 A TR AP FBE PR APk

8.2.2 STONITH 3£I}

SUSE® Linux Enterprise High Availability Extension [ STONITH S8 i P4 2H {2
HA:

stonithd
stonithd &— PR, AT DL AR Bl o 255 n) . B s 5 R
BEVEAIN A4 FOEE . RPTHIRAIFT R, b n] AR B i 24 1
RIS

stonithd P42 776 CRM HA BEEEHP YA 5 Lisf 7. 76 DC 1 8 Hisfr
i stonithd SEHBI M CRM FEUBEFR IR =K . B2l RAE Hman, HAth stonithd
TR AT T B o B 8

STONITH #fif4:
X FRAZ LR PRI R, #5A — D RENS ] L 45 1) STONITH fi {4
STONITH {4 )& 5t ik & B9 AL . A5 STONITH iR A4 5 1
B /usr/lib/stonith/plugins H. A STONITH fif4E L L#5S
stonithd —F¢, HIE 3 DX 7E T S T B s 1 e

TR SR 2 R4S . ipmilan (BY external/ipmi)sfje—HLAY[T)
B, B IPMI DRSO AT DA AR AT SR M 4

8.3 STONITH fic &

BT E B, T — a2 STONITH %, stonithd SFHFE T AT LT
w AT E S EAEAE CIB 1, STONITH Wit E stonith KR (S
DLES 17.1 795 <SR oA CHEZS” [181] ) » STONITH #E i J& STONITH - 7E

SiFEA1 STONITH
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CIB IR B T hRBRfE, aerl UG, (1L AR STONITH B8R, #if&
TR HARBTIR—AF . AEXFPEOL N, 5 Shalfs ik STONITH BT R s Hukdt
JISTONITH. Ji Sl Fifs - AURAE BIRAE, AR bf i i [ B LT
fEo (A2, MMl s IR

STONITH % I Al G ATAr HAL BE IR —FEHEATIC B . A RICE SR E2ZEE, 3
Z WA 4.3 95 “fi|#d: STONITH %> [35]8K 55 5.4 15 “B] 4 STONITH %> [60] o
SR (@it ) FIEBWE TN ) STONITH 28R, B BRI &S Y%,
5] stonith it

stonith -t stonith-device-type -n

filn, EAF ibmhme RARBNSE, HRALTH4:

stonith -t ibmhmc -n

SRS TR W SCAS, R —h 250

stonith -t stonith-device-type -h

8.3.1 STONITH #FiRH &~

FELAR &R, AT T ff—2e ] crm a7 THEIIEES S MR BIRCE . 20
REEHLE, TR BB SCAR S (BN sample . txt ) 51T

crm < sample.txt

ARMA com o7 TRERNESER, WS WA 5 & i ar &I
FEEE T [55]0

=L, NilERE

AR — L8R AU T A H A o T 2PRHE AT ] 5 R T SRR
HETR.

B 8.1 MiHAE

configure

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

commit
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%1 8.2 MiAE
i HIBCE -

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

5 EBIREARAAE, MR E R BIE S 2 ER Y . 5 TS E M — ORI R
HE BRI o

%1 8.3 MiHAE
LA external/ssh HE B2 — SR, AEATIRAUH T

configure

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

clone fencing st-ssh

commit

DUECE AT AT B 1 5o UL B R T4 X 2S STONITH 45 155 — R
B, fEHREIP T T, X & CRM/Pacemaker F—NIRE, FalEdEAs 2
—FpHEETr S — A SRR BT IR AT AU E L n M RME A FRA R, 3
Hui M1k, TelEmies g 25 STONITH % —E i /] (a2 a] LTG5 5
1Jila] STONITH %45 )

SiFEA1 STONITH
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%] 8.4 IBM RSA TC A fEFit 45 HIBL &

BB B B A AR, RS F i s RE Bk 2@k, nT A R
‘E IBM RSA CAfEH~F 1% -

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

TEM R T OB 290, BRI . STONITH 4841 A R MU ] e
U, XA T B0 5 A STONITH B R AR AT FE R . QSR E IR B A5,
W ERE JCIE Ak A S DR B AR AT R AIE T o ME— D7 R R B AR A E 2 i 4
B AR . (HARARAER I, W 2B B AR, Fir LA stonithd $E 45 24 & 2% 11 H:
FHl.
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% 8.5 UPS FElFias09H &

UPS &R i o RO BC B R T B3R, A1 L RE 45 BB A 2R~ . o
A UPS B %} BBt FARR AL, (HDT s i 20— AR . I UPS
Bear (BWOANRLALR ) FA—Aa Ao 0, 3l 5 — AR R 1 sp A T A
1200 P4FERE . VFZHI UPS Bea i — S im i, (Hil e b4t 77—
A~ USB # H 8 — AN LR RIHE 1T R LA A8 HE 2 B B T4 SR AR 2

BN, Wi stonith —t stonith W& XA —n a4 apcmaster
5 apcsmart £

stonith -t apcmaster -h

ﬁ IE‘ U\—Ffﬁ/%\ N

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

i

stonith -t apcsmart -h

GEIIDR N

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

S — A SRR A — AN 455 1 ) APC UPS i telnet PIMX . 55 AN A
APC SMART P, TAME VL AR APC UPS J i REVER SCRF i 3172k
%O

SiFEA1 STONITH
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8.3.2 ARER[Z

TEAES 8.3.1 17 “STONITH % 5L E /R [78]% T ff T ICE STONITH %5 A
SR MHARRY SR PEREIER T E BT 2R R (BRERIR A
PIPERT . A S ENEL . B B0 MEREIHIFIERA RSN —M8, 1
UN15ee

faiT S 2 AR e TR E R T 2 n AR e > TECE, Tl ek
i STONITH %5 .

8.4 SREFEILZEF

SLBAL AL T IR —HE, STONITH AU S5 TR RS By A A

iEE: I5# STONITH &R

SR ZUA AL STONITH %R . & (H T IE 1 T AR

Pibist a2 HA A ] SO R4 sy, (A DT SR E A iy A A
B Al T TR MR AT JRL I o ASRAELR i A R T Hl i,
SEP AR . HEE B A TRAL B 2 T R AT DL . AR
FmlEn R, LB S AR, 20 A0 RN B A2

JTAZBAROUT, BN KA — IR PR B 208 1o AR LA/ N A 22
AT B4R b L T Ot B ) T REPEE AR/

AUl e E R E R TEANE B, X GUI FsiE S Wi el & o J& vl
SCpJEVE [34], XTI A S LA 5.8 17 “Hl E IR [64].

== S L
8.5 AN RFIREIZE
B T AL FLSC A 1A, BELE STONITH i SR T8, [EARRRRIEHE
external/kdumpcheck

AWM — D NZFAR AR 2 . U OF Al TR A b /e AR, 10
FRAETAE, MERHRI true, HUETY RE PSR, FOYE IR IGEE T
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%iﬁ, ﬁu%%%io kdumpcheck iﬁiﬁ'ﬁ%gﬁﬁiﬂgﬁ@iﬁﬁgﬂﬁ
Mo BREZYT, S0 /usr/share/doc/packages/heartbeat/
stonith/README_kdumpcheck.txt,

external/sbd
BoE—A A BRI A . BRI LE AL S e s 2B RO . 24
AP ERES, B S AL, AXRFEER, ES W nttp: //

www.linux-ha.org/SBD_Fencing,

meatware
neatware TE AN AREEST. A neatware I, ELIEH—4
CRIT J"E MRS, WBRTE T s fEh 6 b #0E S FEET 2 iR v R e X
MIF & meatclient (8) 74, M 25VF meatware A LGERAIRE
NI S E M. AREZ(EE, 20 /usr/share/doc/
packages/heartbeat/stonith/README.meatware,

null
TR RS . BRI EE RMAEN A, H
HSEARMAEATHEAE . BRI TP TR0ERAE, SNEEZIMEHE .
suicide
XIE—MUA IR, B LM reboot frdE5 | R EIBT TR
TR X AR E RGN, RSO P AT BRI, BRI, TER
RS (HEHT AL )

suicide 1 null J& “do not shoot my host ( ANJCPHFRAYEHL ) 7 HELI )i —15]
Fhs

8.6 EXER

/usr/share/doc/packages/heartbeat/stonith/

TEC ARG, I H 5752 STONITH iR i A ik .

http://linux-ha.org/STONITH
5 AT FH M Linux 35 H 9 3258 4 5¢ STONITH (#4915 &L

http://linux-ha.org/fencing
e AT E Linux 50 H 9 3200 EA BRI S

SiFEA1 STONITH
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http://www.linux-ha.org/SBD_Fencing
http://www.linux-ha.org/SBD_Fencing
http://linux-ha.org/STONITH
http://linux-ha.org/fencing

http://linux-ha.org/ConfiguringStonithPlugins
e A A Linux 3 H (9 3258 14 5¢ STONITH il 915 B

http://linux—-ha.org/CIB/Idioms
75 AT P Linux T H 9 £ 50 FA ¢ STONITH {5 & .

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

VB T FF LS Pacemaker MIMER: . A& et midEH M5 B tS%

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

VLW HA AR 028 APEOBONBR BE AORE ) SCE
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http://techthoughts.typepad.com/managing_computers/2007/10/split-brain-quo.html

{& A Linux Virtual Server 31T
T g F1E]

Linux Virtual Server (LVS) 1 HFr 2 FE fH— AN IEAHELL ) 5 N 45 3% H2 e 1] B HL =
H TR ZE RS %%, Linux Virtual Server %ﬂﬁ%%%ﬁ% (— B
Piras M2 6 T BT IR EEMIRS 4 ) |, MFAMEE P s h—H R
BRI PGER S5 A% . XFNE LRG0 H RSS2 IR 5 2 B FR A 2 AR S5 45 Linux
Virtual Server {FR—Fhm A 2P Ao gy 58, W R TR EE s B mT 4 i 3L s B
AT IRSS, W Web, 2247, BEF. FTP. LA VoIP A5 .

FLSLI AR S5 e R8T P o e LAN st PR 70 B WAN B AH
o PR S AT LBHESR R IR B RO G548, AR R IFATIIR S5 sy B
AP Mk A REAUIR S, I HL AT U TP $7 8P B sy PR Py B0 (4 T 3
PHFEAK AR TR o ARG AR R RS g W s N i s 2 BT ROR
SEB e R AT PR e R Y s ST R A R O e R AR kAR M

9.1 *EEIL)*EEL

LVS H WA FE A R

WS . ip vs (B IPVS)
BT HEAMY Linux A% LAELHS IPVS AR SRR N #5145, hles Fis
709 IPVS ARAG & LVS AL AThAE,

R A, R AR R A A HSL s AR . PR AR A 4 2
Hide, HARERSH LVS TARMIBUOE pEE th AL (B, R ]
we SO E, RGOS IEFIMEE ) o a5 IR AR e
Xt s 78— 5 R 55 i A AU 55 o

iR Linux Virtual Server #4775 - i

9

85



AT AR A 7530 £ ) e AV DA LA i A TR B LS A RS o X
TR RIS, WS B2 M 2l AN R AR St
R ]V BRI ] T R TR o B PR RN, 45
il A AR HFE 2R — 5 HLM IR SF AR IR ML i o PR R TR TPVS
PAZACES RS oy, B BRI 5 ELSE AR 55 A R AR T — B e o

H P a4l . ipvsadm
i ipvsadm LAY ipvsadm J& F T4 B Linux Virtual Server 19 /' $ 1 o
fan, TR ALI IR S5 U BRI | A P B A AL w1 T B R A
MAr44T (87E RC S ) #iH ipvsadm AT DA E:

o PRI MRS RG2S (BN, hip FERITE LR IRSAS T fip X

FERIE S BRI IRSS B )
© B ARG te e 2 HRGE (R0 IRSS #r PR T AR TS # i, X AR
AHD)

- AL
AT LUE A ipvsadm AT LA FAESS
. WIniss
© KMk
- MR S5

9.2 High Availability

B AT FHAY Linux Virtual Server BEAE , AT LU FHEAG I 250 N B IhEE.
W, MRS L s TR R SRR, LUE IR IR S5 #is 1 R IL
IR AR 55 R AT R B 1] X R 4515 )3 2K 2, ICMP ECHO_REQUEST A i [/,
IS 24 WA AR AR LR S5 s B e, 487 L DA 67 38 - A 2 1) ] FH IR 55 #1471
TR, XA SRR LR A X G P A IR 5545 7o QR
RRASAG I 2] A A 1 IR 45 EL AR R FL B A, MU 2 AR 554 S s
@J;}fz FHIR S 2o b, R, SR ol L A ShEmk R 55 T in iy s 55 2%
FA AL
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LA, A BEGA AT LU R G0 T RIS IE A S5 e LA I R gear i, sl RBRIR
T AT ARG, G R R GRS

A BT L SR BT A SO BE A ARG BB, BB TR A s ) (R
DY) o PIAEINE ST o Blia A T e A a0 i . B

T3 A A TR AR 8 00 28 U S AR Ak “IE R s A R 5 S5 IR . AR
3 e B RGN 5 5~ JP R PP A4 A2 IR R) ORISR B 32 P AR I A5 TR

B B R 1P Hhk AR A O IR 55

KA R A BRI R S, A IR RERYSE I . e T L shCh 6y
MBS, sE SR T B 2R VIP Mk, SRR 5 1 A 2B VIP
HOhEHFB O P . E RO A SRR, IR BRI
IR R AWM E RSt . IR 3R - as A A IR L i 15
W) % P S 200 B A 36 AR G A RE VI IR 55 o R 17 38 - bl e s R 4o 2
P AR B, 16 IPVS Hait iR . £ IPVS fi Ffir#yid i UDP
LR IR A BRI B D T i . SR T 2T A A 3 R T
WRAMEGEE TR, &M nECr il A REEEERE, XL
A VRS AT DL A 28 0y 1 BT A Ak S s iR 55

9.3 EXER

B[ B 247 ¢ Linux Virtual Server ({5 8., S50 nttp: //wuw
.linuxvirtualserver.orqg/ FRJIIHFETT,

iR Linux Virtual Server #4775 - i
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P 2% 1% T BRI 1 0

RET VPSR4, SO A SV I A b el 2 Al PR
WA, FERFISL T, LU 2 LK R 5 0 A

R 2 A TC B e B AR VR R SE il . HAT A B PR A R . Bk
IMEDL T /& mode=active-backup, RPUNERTE SN JE B A ARk, WIHA
INJE KR R G Bl

{11} OpenAIS i, Aidid FEAEFRAE PRI EEsc A o DRI, AZBTAE BRI W] RER
RSP SgibEiE Sl W WeR Siaras

N E R, T R
1 3817 YaST > P25 45 > P2 2L

2 IS A BRSO A% . 15 F—A4kEE

285 i A R
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90

[#) Network Card Setup

) No IP Address or Banding Devices)

[] [DHCP boihversion4 ands ||

[' ) — ) - ]
Bond Slave

7] etho - 82566DM Gigabit Network Co
[ eth1 - Netdtreme BCVE701 Gigal hlE«h «

Bond Driver Options
[mnﬂe:a:tlve—batkup miimon=100 |-]

3 VPR I B A AR IR TP Mokl A5 = Rh oy g AT Bk
 JGIP ikl
« shasHuht ({#H] DHCP 5 Zeroconf)
o WASTRURMY TP Hbhk

i ol A B T . W OpenAlLS A HEREHL 1P Hihl, 5 EHEAA
SR IP fﬁfﬂtﬂﬁfﬁﬁﬂ TR—ANFEAS TP Hbdik

4 PP RS AEIE R M LUK M BE AT, Tk e el MO M B AT
SIEHE.

5 SR EIN SR FETT, W] LIS L AR .

balance-rr

RO BT A

active-backup

TR

balance-xor
PEHE BT RN 2R

broadcast

TR pA e
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802.3ad
BB SHEHER S (WEREIRN ST SR S S HEHEES ) o

balance-tlb
AN 8 TR A 67 2O A

balance-alb
kR A AN R R TR B L R BT (A SR A 2 A VT
5 A B ol R 28 A5 O s st )

6 K-S mi imon=100 WINEN K ZIK SN EE /P i, WA LS HL,
WA 2 s R A K e 3k

7 il P, SRR ER T YaST LIBIH B &
Linux LUK RIS S A5 b PR i e 1 e b vr 2 e I, 1

%% kernel-source fJ5 A LIFE /usr/src/linux/Documentation/
networking/bonding.txt FHRFXEEHNE,

285 i A R
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G BEEEE 1 4 SUSE Linux 1 1

Enterprise 11

TR A BE4EELT SUSE® Linux Enterprise Server 10 SP2, WA DL BEAE S 5 Ky
7E SUSE® Linux Enterprise Server 11 -5 High Availability Extension —&iz17,
KT HATIERS, BT REER T AL TR, H U R A AT
H—A LR A ) SUSE Linux Enterprise Server 10/SUSE Linux Enterprise Server
11 5

AITEF DL, SUSE® Linux Enterprise High Availability Extension fuff—>
hb2openais.shlI4, i &0 #E M Heartbeat £5 5)1 %1 OpenAlS B HERR 1 [F]
B . BIAR S W BTFAE /etc/ha.d/ha. cf FHIECE, JF4 OpenAlS
MR A BTG IC & SO IeSh, BIR%E CIB LAPCIC OpenAlS 295E | 4
OCFS2 XXM RGN cLVM #iffe EVMS.,

BRI BEESE M SUSE Linux Enterprise Server 10 SP2 iF#4%/] SUSE Linux Enterprise
Server 11, T ZHATLAT IR

1. ¥4 SUSE Linux Enterprise Server 10 SP2 {45 [94]
2. H#1%] SUSE Linux Enterprise 11 [95]
3. AR [95]
4. FAA [96]
N e ARG, AT LA SRS ORI

W HE4E B8 A SUSE Linux Enterprise
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94

IR BEHELER

H##) SUSE Linux Enterprise Server 11 J5, 5t A48 5 5] SUSE Linux
Enterprise Server 10,

11.1 EFHNFH

TEREREEE BB N BT 7™ fb WROAR AR R b 5 BT, e B A TS
17 11.1  fE#és SUSE Linux Enterprise Server 10 SP2 f#4E

1 EREIREE,

2 AFERMESHCE ST /ete/ha.d/ha. cf JFRAEE I ETBHAHS
BES =TI

3 AL SUHFE T 1 s FEREARIFAY . /ete/ha.d/ha.cf Fll /var/
lib/heartbeat/crm/cib.xml,

4 e E EPIT rcheartbeat stop VA 15 AL,
5 TEHUHTRIEMAHT, By 7 T I R G D, R LA X
4, PRIAFE S 3] SUSE Linux Enterprise Server 11 J5 181 145 46 A s 77 2L
{5 R I 54
* /var/lib/heartbeat/crm/cib.xml
* /var/lib/heartbeat/hostcache

* /etc/ha.d/ha.cf

* /etc/logd.cf
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11.2 BFh/&%

WA I REAR I 58 ST, AT LU RGeRE R 1 e SR B o A 7 i AR o
WERABAT R, LAl AEREAE T A5 E 4T 42879 SUSE Linux Enterprise 11 %

8
F# 11.2 & 3i# SUSE Linux Enterprise 11

1 FEFTAREAEST S FPIT M SUSE Linux Enterprise Server 10 SP2 %] SUSE
Linux Enterprise Server 11 (587, A e UMr] B8 ™ i M5 B, 152 % SUSE
Linux Enterprise Server 11 #5#& 4557, % #F SUSE Linux Enterprise —% .

QR THRT, AT ATERT A HEAR 19 5 b 484 4% SUSE Linux Enterprise

Server 11,

2 TEFrA AN S I, % SUSE Linux Enterprise High Availability Extension
11 %225} SUSE Linux Enterprise Server Z b HI/MER M, A 145
B, &2 W5 3.1 17 “4%& High Availability Extension” [21],

SOy

11.3 #iEsE#H

“4%¢5¢ SUSE Linux Enterprise Server 11 Fl High Availability Extension J&5, A LA
THRBE 4% . High Availability Extension Fi7 (AR IAA O I Bt , HR2
ERETES BT A S . B RS RN E R, HREHEE
AT TR . TG T AR — Rl ORI e A 3
HAJNANLT /usr/1ib/heartbeat (WUERMH 64 7 R5, WAF /usr
1ib64/heartbeat )

EE: PUTIIRIETT

FOAEHARIERE , FA 1o ZUE R Sl — Tt CREAETSERL ) o /]
PAGE FH ] — sl F SR T B A sy, (HUR R 2 A — ot

B 11.3 Wil
1 FERA S EAEIC H %, RS 03 ST B il H 5

S mkdir /tmp/hbl2openais-testdir
$ cp /etc/ha.d/ha.cf /tmp/hb2openais-testdir

W HE4E B8 A SUSE Linux Enterprise
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96

$ 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 LT a2 IHaaiiizty
$ /usr/lib/heartbeat/hb2openais.sh -T /tmp/hb2openais-testdir -U
WERME] 64 L RGE, HHHLL T4

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

3 A A openais.conf Ml cib-out .xml SO

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

BB B TEANE S, 1S4 2434 1Y) High Availability Extension H1#Y /usr/
share/doc/packages/pacemaker/README . hb2openais,

B 11.4  FHEHE

ATt IR A s, AT RS R Rt . R e — 1 mi Bisfy
Fetfe, THPSERCE (CIB) 2 HEh &l B A 5. 7 B WA HA SO F 2
AR A B Shib T & i

1 HRITA Y i EAAEIETT sshd, IV root ViMIFTA AL, LAEFZHLE
ARG ST R 2 ) B AR AR T A

2 High Availability Extension [y T—~BRIAHYT OpenAlS FLE SCHF. UNREL
B - 7E S T AR B P S B &, ETHIVE /etc/ais/openais. conf
BE B SR EIAS

3 }Lé root B3 shFEIA . WPRAE ] sudo, TEMH] —u BETE EFFAUT

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

HTHEAFAE /etc/ha.d/ha.cf FRIECE, JAAK: A OpenAlS HEAEHER
H BUHT RO BCE X, /etc/ais/openais.conf, HT M Heartbeat B P
#| OpenAlS, Eil¥5r#r CIB BLEIF LA T HHERCE B BT 2 o, 7
A BT 5 R SE R SCEEAL B, A SR A B ) 2 A
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4 MR I TIRIE.
IESE AR, FEIRES 3.3 1 <[ EARIRCHL” [24] P Brid IS BB AR HERR o

TR, ¥ L HFAR[E SUSE Linux Enterprise Server 10,

114 E%{E8

A EAG AT BT B SE 240715, 1520224 1) High Availability Extension
HH) /usr/share/doc/packages/pacemaker/README . hb2openais,

PFREAE B8 SUSE Linux Enterprise 97
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Oracle Cluster File System 2 1 2

Oracle Cluster File System 2 (OCFS2) &—— iz H &3R5, EiaedE
3 Linux 2.6 5 = A B A% H . OCFS2 AR FARE RS kil Sof . i sc
P FNE A A B A A A . FESE T A 9 SO0 S R BRI FA TR

AR I sa R oT U5 A BE A P 28 (s il < A Pt 75 HA MRk (0

HJE OpenAIS fil DLM ) AU£EY.

12.1 hgefnf =

1t SUSE Linux Enterprise Server 10 FIH = iiAsrh, OCFS2 AJ F T LA T etk
VES

o BRI R AN A
- TEREEE DB XEN ETE

XEN HEALL 3 FA LA JUUIR 5% T LAGB A7 A HE R R 55 ””“”%%B’J OCFS2 #:
b, DITENRS 252 A2t XEN BipLAgPem | i pE

« LAMP ( Linux, Apache, MySQL Fl PHP | Perl | Python ) #Ef%
AN, BRI LY OpenAlS 52440,
YER—A~mnthee . I TS U RS, OCFS2 SCHFLA N IR

o BEEETPA T Y RS AT LA R AR SO . T AR RS TP Y OCFS2
J:ﬁ‘i%’_‘_’g‘{)\o
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o A RAT DU PR MR S R GEHE N BRI B2 S BIAFAE S, 5 i Bl
IBATTERFER PRI o

ol AUBE S (DLM ) PRSI

DLM il i & RZHE 0L, HE ﬁﬂ% AR R3S DLM 54 K ik
SCPFRTIIRD, )R] e BR ) H m]

o A i Ar LA AT LU I A 3 DR . w] LADT (M Y i e I R PP ST
PFRETE, ERERSTE Bh IR I R SRR A

OCFS2 ir 42t LL T IIfE
.« TUEIRZAT
. JCEdEHIL,
B A5 1) SRR — o

« FHRZ 4 KB WZ DR/ (BAEATAAFRMHRIVN) |, wRER/NA
16 TB,

o WHHRZ 16 DRHET S
o XFFRIEEE SO AR AT E #E VO SR, 2 TR IEERE .

12.2 ST HEFMGS

TRPHART OCFS2 LT . A RXEmSiEkEE, ESRelnT
7

'~ O

% 12.1 OCFS2 SZHFF

OCFS2 LA#EF i EA
debugfs.ocfs2 T IR A OCFS X RGERIRAS
fsck.ocfs2 K SCAF R G AR I T BEPE BB
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OCFS2 L H#iEF AR

mkfs.ocfs2 A BRI OCFS2 U RS, HH sy
MR R AL E R IX

mounted.ocfs2 K -5 W EAE R 48 0T A 19 OCFS2 . il F:51]
MO A% T OCFS2 A1 R G A 17 s 541
A Y OCFS2 45 .

tunefs.ocfs2 PR OCFS2 LRGN, AEEmR. 1S |
FITA T A H B RANREE RN

12.3 OCFS2 &

SUSE Linux Enterprise Server 11 HAE H1 [ 8}j%%¢ T OCFS2 WA (oc£s2),
LfIH OCFS2, WMl YaST (WSR2, Wrl LMHEHA1T) fERFIE T 15
A EEHE ocfs2-tools MILHLH ocfs2—-kmp—* i,

1 Ll root M B &EM i B85k, SMFITIF YaST 2l

2 R > SMEHHA T i

3 pE#E/5fd SUSE Linux Enterprise High Availability Extension AJ [,

4 P ETTHAFER R, KGR IR > B,

5 Ve Al PR AR

6 Hifi I IR AR R

12.4 €| OCFS2 &

iz FEASTR o b B e FE B 1850 R S LA OCFS2 J-81 % OCFS2 %
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12.4.1 BB &K
TAEEZ AT, T 5E LA FHE
o WERITRIHT OCFS2 HiyBisk . Bk ek & B E vl =S 1A .

HEWELEAR 1) OCFS2 & EAFAl N AR e SO SCHF, B0, Q2R
AL ARy AR B A A R R AZESR, A i ) S A A8

* %€ ocfs2-tools W%, HH YaST sl A1 k& el (ke
TIRAEAE ) o A5 YaST iiH, iS55 12.3 15 “OCFS2 147 [103].

12.4.2 ELE OCFS2 R %
AL JEl & OCFS2 JIt55, A AEEIHE OCFS2 4.
IREEE PR ST A 0 R 1 i R
T $THL % FIFLL root P S skl > i HI P S0 5k
2 U A B PRI .
2a a3 crm g2, MESLEIESHTICE

crm
cib new stack-glue

2b Qi DLM 55, HEERESR A THENL FETT.

configure

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

2c {ESESCZAT, TR AR PN R

cib diff
configure verify
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2d FECE FARSIREEIHR )R

cib commit stack-glue
quit

3 i crm %5 O2CB Bl & .
3a s erm B2, MSLOIEHLE

crm
cib new oracle-glue

3b PC'E Pacemaker LAZEREEE T AU A 1T 5 _EJA 3l 02¢b IR55 -

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

3c iR Pacemaker {UAE[RIFAAL & EAEZ 1T dim AR S5 19715 5 A 8l 02¢b
i/ &:

colocation o2cb-with-dlm INFINITY: o2cb-clone dlm-clone
order start-o2cb-after-dlm mandatory: dlm-clone o2cb-clone
end

3d B E EEBREEIFR TR

N fe ot ool 1 (;::)
o aek—gta
e

12.4.3 £ OCFS2 &

;%i%lﬁ:ﬁ% HR AN A B FRA TR OCFS2 SCIF RGEI K3 17 s S 21 B

1 I LA root FP B0 sl =S AP B 0365
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Administrator
Cross-Out

Administrator
Cross-Out

Administrator
Sticky Note
cib commit oracle-glue
quit
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2 KA HHER TS crm_mon ML,
3 LT ik — Ol amg b

* [fif mkfs.ocfs2 LHEF . ARIEKMSIEENGER, E2H
mkfs.ocfs2 T,

AR R 16 MHFE AN /dev/sdbl EAIEHIN OCFS2 X
ARG, AT s

mkfs.ocfs2 -N 16 /dev/sdbl

HZM T RURSF R BCE

OCFS2 % iR
Eoin B E A FRRERETEAN )Y i 2 A ME— PR .
i tunefs.ocfs2 LHBFRIET EBBOLENR .
FEERN TR/ IR ST AR A5 8 i e/ N 25 TH] A G
W4, 8, 16, 32, 64. 128, 256. 512 fi11024 KB.
X AE G AREFHE RN T &
Oracle Z B AR I HEEE K/ INVE 128 KB B B K, Oracle
531 Oracle Home AYRESE K/NE: 32 5 64 KB,
A AT LARIB R B B R B OCFS2 £ 15 i Al
iy BRI RGE S (ANHGE) o DiREER T S LU NE

High Availability 45

U4k (40 x86 x86-64 Hl ia64 ) FIKEBUHEEH (4 ppco4
1 $390x) 4L o

FEE T S SCHAE AR M SO . 99 SR B 3 A Hb
XAF, B0 journal:0000 J& FALARFE S A 0 I A5,

BRGNS, TR A BRI R S, B
BB LS. [ tunefs. ocfs2 SR
AR ZEEIY 5 (A AN REI



OCFS2 & iR FnEiY

BRI SCPEARGER] LA NS AL ROT RGBT E B/
BETAT 512 717 (AWM ) . 1KB, 2KB 5 4 KB

(W RZEEEWE ) o 885 A RERHE SRR
TO

12.5 38\ OCFS2 &

1 FTHFAm S DI root FHP B AR S 09 7Y B0 558
2 KBRS crm_mon ML,
3 FHUF RN EEAR

&L FHHENE OCFS2 i%&

WA TG H A Fah 2 T ocfs2 SUUFRSE, WIFFIR T E 21,
ity 21 OpenAlS FRAEIZEIZ T RSt .

* fEocfs2console W', TEN]FIAHFRPEFE 5, il 4%,
FeE H 2 A E A AT (Rl3k ) , R s,

* i mount MMM ATTHEAL: S

o [EFBFEE HEIRE ARG, A ocf W Filesystem KIEAL
WATSS . AR, SIS Bl 2228 S0 258 [108].

W% G, ocfs2console A& BANBEA N AR o

prid} iR

% Oracle HEREFTH-HA o_direct b3 34«

datavolume

Oracle Cluster File System 2
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prid} iR

WA T, B 10 RE S Tk,

nointr

BRCE SR G R, TEEHLUT AR
T 12,1 [EHFEE P LR RS
1 Jashcrm 722, ML BIEEHiCE

crm
cib new filesystem

2 MiC'E Pacemaker ATERFEE HH AU T i B2 SUHF RS o

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"

3 #fi{& Pacemaker [ AE [FIFEAL & O 7EIZTTHY 02¢b BEURAY T AR 3l 02¢b 5
eI
colocation fs-with-o2cb INFINITY: fs-clone o2cb-clone

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

4 HECE EARFIRREIE H5E)R

cib commit filesystem
quit
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12.6 Hftf5 2

A ffiH OCFS2 #9015 ., 153 OCFES2 projectat Oracle [http://oss.oracle
.com/projects/ocfs2/] (Oracle ")) OCFS25ii H ) 4bf) OCFS2 User Guide
[http://oss.oracle.com/projects/ocfs2/documentation/] ( OCFS2

MP$ER ) o
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N

M PR L L AT Fﬁﬁ%)ﬁM\?ﬁ%@ﬂﬁ?@ﬂ%ﬁ?%%@ﬂﬁ%ﬂ(E"J
1#H1, Linux Volume Manager 2 (LVM2) ( J iz h I & FREAHAESE ) FITIEE
PR BV B AT D G AL . Il S A M i A7 AH R 1) i 2 5"5”@@
RGN,

BEATNE cLVM, JLEAELE%E (U Fibre Channel $24Lf#%) FCoE. SCSI. iSCSI
SAN = DRBD ) W45 A] F

cLVM 7& N ER 8 FIREEEHERL /) Distributed Lock Manager (DLM) ZH 443 lp i X}
LVM2 Je#E i), DLM SRR SHER AL Cnbiks ) SERL, ittt
AR SR — E A BR Y

cLVM A& MExT L2500 B BT s BT IRAE, 20 cLVM 2 FEAY
TEAEIIERE b ICE OCFS2 ok Hufth e 4 B 1 F T .

13.1 cLVM B2 &

BV ERERBIAGLAL, WA E LT I LIESS
1 Ff LVM2 82 ST SO AR ORI
Y SCHE /ete/1vm/1lvm. conf FEERBILLF T

locking_type = 1

BBUERRE U 3, JRIICE S ARG, R Ielc & A H 2 P19

HE LVM

B LVM 1 3
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2 ¥ clvid BUEAE N TERE AL & 7E Pacemaker &, FFiEEKEIT DLM

FORETTIR . Crm BCE 5SS TR LT R BORHE IR 2

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

TEFFURZ AT, BAX SR C AR SRR P e 8l #50T A crm_mon
mY, GUI SR IEZEB T TR RS -
LA A2 £ LVM ) E: .

pvcreate <physical volume path>

jollfegiis SRS

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

MRaTT LRI R A, flan.

lvcreate --name testlv -L 4G <volume group name>
LR ORAERHETE NS B4, a0 T 7 RS LVM B

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

WERAE RAE— A1 BSOS, LI R B EXMIEOLT,
CLVMURER] IEAE 29 A5 L3#E VG WINPT A2 84S, M0 ERRAR I A
Fy B BTN PR it -

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

8 IUME VG NIZ G nlE N SUIF R GUR A S Ia AT . W R (24
i@:lﬁ’\] e 55 bR A 3 Y BHOBE , LMEAEREE VG Ja X e T T HES Rk
%O

SEMOXSEPL AL RS, RV RSA AT A 7 T ARl rp—REE T LVM2 L

13.2 EXEESEA LVM2 %%

Y R EWILE R — M BG4 (BT T2 #4515 %8k drbd SRt )
B, AR U E LVM2 39 PV 4

B, R4 vgereate R EY P AR ESHL %, DRBD ¥4
JRFF R, Fr] S 2 DRBD LS DL

FUSH LVM2 BN AS, TP T A4
1 %3 /ete/1lvm/1lvm. conf IHHZRLL filter JFLMTT,

2 HAP RN IE NGRS ORAEBE . R Y “a” PRz FR I B ik,
BT PR “r” 2R E 48 T I AR B 7

3 BMERAHN /dev/sdbl WBA, iE M IERNE LT KX
"r|~/dev/sdblS$|"
SERN U TR BRI

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

% DRBD 1 MPIO 5 % {H fE 408 Ffr A AW 3 8 1 1 A e s i

filter = [ "al|/dev/drbd.*|", "al|/dev/.*/by-id/dm-uuid-mpath-.*|",
"r/‘*/n ]
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4 G5 ICE IR e 2B AT R

13.3 EZ{E8

Pacemaker M43 £ L THZ(E R, HhlkH: http://www.clusterlabs
.org/wiki/Help:Contents,

‘B cLVM W @a] 7 DA Wik 463 . http://sources.redhat.com/
cluster/wiki/FAQ/CLVM,
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MmN EH Rz %F (DRBD) 1 4

il DRBD, fEATRIHALTF IP W% EPNASIRLG 2 A Bk A B 15 . 24
JHT OpenAlIS if, DRBD 34341 20 7] JHPE Linux ##4E

BE

B Z MBI AN . 0 7RI sc i, SN iz
LI (VPN) fifRTT 5

B IR LA DR P Bs B A GG 2R R i 07 SN B fe o T
PR R GE (U ocfs2) I, tun] BRSPS s #ib o B okisty.

BRINIESL T, DRBD f#i ] TCP 3 1 7788 7 DRBD i 5z [l @i, 5 &
TR B KBS AS 25 B b 11 E A3 TR o

1£ DRBD ¥4 FRIE S R G 2w, AU5CI% B DRBD 45, HAEH /dev/
drbd<n> &4 (AR ) B P EdE, o DRBD i F R 15 & 1Y i
J& 128 MB i froc st . MRANAE /dev/drbd<n> &4 FRIESCIER G, A
FEFE IR AN

fan, IR LRE R K/ A 1024 MB, U DRBD #4534 896 MB 1] FH T4,

128 MB [ -8 88 T oo . ALfTii1n] 896 MB 1 1024 MB 22 [B] )45 [] Y 2%
ARSI, B EAS o] T 8

A B il Pk %% (DRBD) 115
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14.1 %3t DRBD R%

FRAEEE 1A CL2e M e (1R, BT drbd 0, T EL7ERR M
RURELE T AU 45 SUSE Linux Enterprise Server 115541 I #R%4:%% High Availability
Extension #MEZxCHHA = . %¢%% High Availability Extension I8 23%%% drbd ##
3

AR BT B SE R R EAE HEAR 1 HUARE ] drbd, t AT DA%SJiN High Availability

Extension SMEZMIF ™ b, FFARSELAE drbde X [ARE UL 2 2050 I Y A A% A
:[j%O

14.2 it E DRBD fR%

PATN S M PR 55 #4075 5 1 AT Al 2, DARHEER BT AR r0, BB 501
BCEN TN A BOREROX e, DU A O iy mURSCE4

1 JA 3 YaST HREFRRC BRI 740 > drbd.,
2 fEHBIHE > 717, IR AAES | SR 3 dibd.

3 WRETEICEZ N EHRIRN, W 2RI E . MATBRALTTENT
VPR G R SR LAT AT T AT RUBCE A AR drbd BEEAL

4 GRURAYSEPRICE ATAE ZEIR AL B el SR AT QSR ST IR . B E L
e ¢

FIREFR FIRAAA PR, EHFEN ro,

HFR HNT R ENA
ki AT S TP HuhE AN 5
A AT R LR B . sl TR

HESCAF RGERR SR
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e TE PN i 22 6] A T S A R o

TCHE#E AR IO AIETRE N internal, aidEE—1~HES]
PR B AR AR drbd FIr oo o

M internal B, EHlE&HG 128 MB 7] H
FAEAF ORI

SEBRE AT T 24 dibd WU, B, WS —A4
R LR £, /dev/sda6 (01, WIATLLK: /dev/
sda6 [1] TS TR, (B, DCIREE B
FANGEIRLREEE 270 128 MB %51H]

T IXEEYEIIAE /usr/share/doc/packages/drbd/drbd.conf 3
FE7RFIF drbd . conf (5) MITIF 344 BERH

5 % /etc/drbd. conf XHEHR B —HARS 28 (5 2) EH /ete/drbd
.conf V&,

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

6 IFERE A ERA LU M A%, BRIt S AR 48 i DRBD ik
%

drbdadm create-md r0
rcdrbd start

7 id7E nodel FHIALIT AT, #f nodel FLE N ETI A
drbdsetup /dev/drbd0 primary --overwrite-data-of-peer
8 JEATERA A A LI S, Kif DRBD 55 RE:

rcdrbd status

SR, SRS LB 2 A, B4 rodrbd status
A LLIRER L

A B il Pk %% (DRBD) 117
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9 Wi R IR AR S R Z 05, [N reiserfs HSCIE R GERE
PEFEY 5 B DRBD 85 Al AGEFAEAT Linux SCHERSE. #ln, A

mkfs.reiserfs -f /dev/drbd0

BEE

AT S TR /dev/drbd<n> #FK, MAERIEFR /dev/disk
B

14.3 i DRBD AR5

WSR2 MO B R, ERE S 41217 DRBD DI RERYEEAIA T .
WA B T Rk R i AR I

1 7E97 55 1 B3 DRBD A% .
la FTHF&SmEHIG AN root FI P el BA FHIRIACFR ) FH & 55

1b A LN T e, FET A 1 FAVERZSE S, BN /srv/rOmount

mkdir -p /srv/rOmount
Tc AL T4, 2A drbd WA
mount -o rw /dev/drbd0 /srv/rOmount
1d SE A LU R A4, T s A4S

touch /srv/rOmount/from_nodel

2 e 2 B DRBD R55 .
2a FTIFLSREHIGIEN root F P el B MHIFIAUBR A P& 5 .
2b GEASET 1 BRI LU A, ER S 1 ARG
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umount /srv/rOmount
2c HTET A 1 BRALIT S, FEZCI A 1 R DRBD 45
drbdadm secondary r0

2d 7E S 2 b, A ALLT a4, B DRBD RFSHETF A F 05 5

drbdadm primary roO

i
Py

2e 7E 1A 2 F, AL T4, AT S 2 2MEE
redrbd status

2f @t AL NS, 7ET A 2 RSN, Bl /srv/rOmount
mkdir /srv/rOmount

2g 7ET R 2 b, GEHEALI RS, %A DRBD B4
mount -o rw /dev/drbd0 /srv/rOmount

2h EAEA LIS, R S 1 BRI SRS

1s /srv/rOmount

/srv/rOmount/from _nodel AR A H .

3 WHIZIR S AE WA S BARIZATIE R, W) DRBD %225 RIE 58 il
4 FLYCKHAT A 1 BEE N A,

da GETET R 2 PRIALI T4, HT A 2 RRREGRE

umount /srv/rOmount

A B il Pk %% (DRBD) 119



ab SHGITETT A 2 FRA LI T AT, FECT A 2 B DRBD RS
drbdadm secondary r0
4c TETTRLL b, B A LU T A4, % DRBD RS- 4&F A 327955
drbdadm primary r0
ad 71 b, EARA LIRS, AT A 1 R E A
redrbd status
5 BRI AEMR S5 4 A a8 B SR SRS, AT LA AT OpenAlS ¥

DRBD & M & o] AR S5 . A 4 SUSE Linux Enterprise 11 22 FlC &
OpenAlS HIfF 8., THZ LA 11545 “Jil & A L [27],

14.4 DRBD #r4t

drbd B E W MARZAFERIAIE, XEEARRIR ] RE A M, LUR LYo
TSR UL, PR T AR S R R AR R

14.4.1 L&
U2RHIIR drbd ZRRREFNTUN—FE, WRCE Prl B T .
RBOCTRCEAE R -

T TIPS 6 I/ root HIFEER .

2 JEZEAT drbdadm (A —d #5) , MR E SO SA

drbdadm -d adjust r0

£ adjust WK T21TH, drbdadm ¥ DRBD BHR S PRECE S5 &R
DRBD BC'E ST AL, (BB Lei . Kk b DI IR T
AT AT R R IR
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3 IR drbd. conf CHFREALEER, ECHEIEEATHEAkLE .
4 (RS IR E IR, ETEA A -d B9 S T HKIE1T drbdadm, fifA

drbdadm adjust r0

KRB & SN A3 DRBD %

14.4.2 £H4&

XF DRBD, FHLAX KNG, HiE Noded Fl node0 ANE—AFHL,

WERIEHA UM, Jm B H— T MRS, W EVLA K AT He
NSRRI E AR TP Mkt FEXFEL T, IS
disable-ip-verification ffi DRBD Z &I E5L

14.4.3 TCP im[1 7788

USRI R G TCPEE R RIS, WIAHIB: KBSl GEAT AR, BRIATEAL T, DRBD
5 F TCP i I 7788 Vi) 55 —AT5 5, BRORAE PN 05 % I el 5[]

14.4.4 DRBD Z&EE5| SEHRIF

1R DRBD ARLEMEAN LRI R T il , Bl N ki 28R
TEXFELL T, DRBD TR0 NI &R Ge, JF HEAMIE, TEXFE N
T, 2B THEES A /var/log/messages:

Split-Brain detected, dropping connection!

ZFORX PG OL, IR — N BFE B L ERBIXT A, FhstT
AT i

drbdadm secondary r0
drbdadm -- —--discard-my-data connect r0

TET—A L, BRI

drbdadm connect r0

oA il B B % (DRBD)
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145 HWER

PR A AL B2 P 0] T DRBD::
- %R DRBD LR T

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

* W[7E /usr/share/doc/packages/drbd/drbd.conf AT RETHY)
DRBD 7~ il it &

* BIHEW: http://www.drbd.org,

. LmuXwaHmkmﬁﬁﬁgﬁmﬁﬂﬁaﬁghttp://clusterlabs.org/wiki/DRBD
_HowTo_1.0,
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=[5 IV, EEFNS %






at 15

JCHIEAETF UG8 Heartbeat B, T RE4 B Sy RO 27 B @, H)E, A —
SUs FHAR AT U403 4K Heartbeat A N BRUERE . 80 AR T2 N 25 0] SRA54 U
] it R S5 4D ) R ) — B 8L,

l-‘-l“:l:‘ E
15.1 Z 3 (o)
1SR AP 20 ) B R SR AL T S R , MR LA R 9 b A T4

JET R T HA 47
Fic B A PRAEAE s 190042 T High Availability Extension $2 {1 & 7 F M %
A
MRYEEE 3.1 17 ““Z22%% High Availability Extension” [21]F ik, Kifr&E5Hs
High Availability Extension {f>% SUSE Linux Enterprise Server 11 FJ 4%zt
PR AT A, USSR E RS Zde T my il PR,

I A BEEE T L BT 4R TiE B A AH ] 7
RRHEEE 3.2 17 WG HFAR I B (221 ik, S THHECER, & T R— e
BT 9 5 T B AR IR Y bindnetaddr . mcastaddr flmcastport,

SIATTE /etc/ais/openais.conf HCE I HTA FEAR 19 5 08 TR B 1
PRI A5 A A o

USRI RN EE IR, TR AT AR M LAY /etc/ais/authkey
SR AL o

i
HE

125



Bij Kb A5 e iFil st meastport #HATIE IR
U0 TR Y A 2 [A] 3@ TR A meastport H1 B KBERH I, X865 S JCIEAH
HA W, HRHEES 3.1 19 2% High Availability Extension” [21]FFFrik, FEf#
H YaST BCEWIMR BB, 8 2 F ShREE B ks &

FHf R mcastport ANHERE KEEBHIE, IERIAE AT S E) /ete/sysconfig/
SuSEfirewall2 YR E ., B, TERMHEET S _LJH 3 YaST B ks
Yoo FERRE RIFIIIR S > EékG, K mcastport USR] ST UDP i 151 3%
HRHRRIA T R

EATER ST S FJE 3 T OpenAIS?
ffiH /etc/init.d/openais status fAHEMHESE T S ) OpenAlS

IRA . AR OpenAlS KAEiZTT, $U4T /etc/init.d/openais start fiy
LKA ENE .

15.2 “JFit” HA Bf&

SRR PRI A AR, el M . BB T RUREAE D
sk (BT -0 ) FIAIESIBTIR (-1):

crm_mon —-O —r

Ve R4 10 APRRIHT—k (TS ] Cerl + CHUHE ) o mPlBRaE .
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B115.1 CrEIEIFENR
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)

AR AT SIEL (SIS 153 1 [127]) o SRIG, Keas @ J5 R

4
+
+
"

http://clusterlabs.org/wiki/Documentation H Configuration
Explained PDF [ FEGE W OCF & ol Cig? — A2 T = FhARRIIR R
B

15.3 E [ B RZ

RIOBEERS R4
ZORAT RERORFE R SHCIRS, AR crm_mon. AR LR /% i DC
DL SR s BT A 1 SRR
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FRAIHESE A — L85 T JCIE AR AT DL
XA REA LA A

* HAEBREE M /etc/ais/openais.conf, KAFEEFIIITA TS
M2 BT bk SRR (f#H mcastaddr #8250 ) .

o KA ERAIBT KA B
KA A SSHAUE 5 SCRF 2 3% F

« I AR R R R IR E P IR 100E RO R B K
LR . XM AT BRI Tl 2R OL (AR E X ) YR

FAEH) 2w E AR PR
fEF4 crm_resource —L AJ LA T R 24 HT BT

FECE T — IR, [HRE BRI,
FLRTF BRI, X T LSB, RFistr A4 # start Ml A4
# stop. ZAGA OCF A, 3 Seb B R &, filin, il
TPaddr OCF AR, fEuhZiiim s B B — A A PRS0 OCF_RESKEY
PIPREEAE R E AN & ip ME. AT IHoRGI, fsftlh T ard:
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

AR BHRAEA R, AR AT AR R D B L A T B SRR T B

TN R — 28R W0 8, . A AT REIEE 215 B 7
AT LR LK —v SEN e a4 . RS 2RI Ti%8AE, %l
SRR TEAN
Jnu] 3 PR 0GR 7
WREHTBEEP TR ID (A crm_resource -L #KHL) , AIfH
crm_resource -C —-r %W ID -0 FHlarS MG ENRIE,
FeICHAE A ocfs2 45
K& /var/log/message A ELA FAT:

Jan 12 09:58:55 clusternode2 lrmd: [3487]: info: RA output:
(o2cb:1:start:stderr) 2009/01/12_09:58:55
ERROR: Could not load ocfs2_stackglue
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Jan 12 16:04:22 clusternode2 modprobe: FATAL: Module ocfs2_stackglue not

found.

TEXFPEO T, B/ DA ocfs2_stackglue. ko, THIRIEZLEERN
A ocfs2-kmp-default, ocfs2-kmp-pae B{ ocfs2-kmp-xen,

15.4 B8

A 2% Linux F Heartbeat [ =5 v] FIPERSE 245 8 (UFERCE R T IR DL A Bl
1 H % X Heartbeat #£4E ) , 20 http://clusterlabs.org/wiki/

Documentation,

i
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BHESIHTH

High Availability Extension Bfi 7 7 —2H 418 19 TH., SkH5 B A i i 17 BERE
. AT FENGE CIB PIRHERLE MBFERERN TR, AXHTE
FEE AR Hph iy 4T T 0 B TR A A5 1 T N AR
TEES 15 55 2 [125]H,

LA ARG T — S SRR A B OC AT S5, FFRIE 4 T S8 X ST 55 (il
MR TH.:

WA A AR
crm_mon A4 ] T WAL IEARRS ML B . Hofan A5 7 254, uname
uuid, R BEEHECE SR AR S IRAS . crm_mon [T
Al B RTERE R & FEdTENE] HTML SO 24 B MU A IRAST 0 AR il
BESCOER, crm_mon S SCOFH TS e 1y A T SRR URME YT . Aok
Xt T B R A B L RN 40, 152 Dherm mon(8) [153]

R CIB
cibadmin A2 4E M TH4E Heartbeat CIB (RS P2 &0l I T454%
SR A R e E R4 CIB, MMERHEAS CIB siid 7 HAth CIB EHI#RE,
XTI T B A BRI RN 4, 155 Wcibadmin(8) [133].

TR R
crm_diff A2 Al B AR XML AR . BXT TSR il &
BRY TR A AR 22 ] iy B e s Aok 6 B ik H 5 FH cibadmin(®) [ 133128 7 FH &
TAERAE M. B TR ARG A EEEEAN 4, 155 Dlerm diff(8)
[145].

N

16
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132

et CIB J@ ik
BT LME] crm_attribute A RATHAIERME CIB Al A9 s A
FESERCE VT, A SN I T RAYE A A STRIE RN 4, S0
crm_attribute(8) [142],

I FREE AL &
crm_verify A& nl KA HC E &% (CIB) BY—BCPE AR, &l A
B E I E R SPGB BT TR A . BRI RAE PIZRIR L, BRARE
PN SRk B E B, (HE0M B R 551% Heartbeat A REIEH TAE.
crm_verify nJHE B E s E B BC R . T DI AR s 1T R R
LR CIB, %ifgt, A crm_verify BWiFE, RGHH cibadmin ff
BELEAR . A X T H A e S5 RN A, iES I
crm_verify(8) [179],

BT
crm_resource A& AITERFEE L HUTA RIS IEAR G EAE. Erl gk
Be BRI E S, TSRS IR, IBR P IR el /e AT R . A T
M T B A A 1B R RN 41, 152 Dherm resource(8) [157] 6

B TR R
crm_failcount fird ] A AR & M LA ERATEE A, It T HIE ]
HFEEERETE, RIE RS IRE E 2R M S FRGs T, Ak
Xt T H A AT Ay 1B LRI 21, 155 B erm failcount(8) [148].

EEAY S RS
crm_standby A AT EAVETT S AR . 2 IR i A s s AR AN FE
HA&FETR GRS, I HX R sk BLAFTA IR . 45 FAASS Fh74e
PUESS CATPIAZSEHT ) fRA . 288 FJE PR RS A R 1 52 4 T 3 14 B
BUE, B T SRR . A SR TR A A A TEE AN 4, 3
Zcrm_standby(8) [176].
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cibadmin (8)

cibadmin — FAEXF A IC & (19 BV )

PN

FOVFALH) B, BRI R C L B C L LT )

cibadmin (--query|-Q) -[Vrwlsmfbp] [-1i 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

t-flag- whatever]

cibadmin

(-—update|-U)

-0 xml-object-type] [-X

t-flag- whatever]

cibadmin

cibadmin

cibadmin

cibadmin
cibadmin
cibadmin
cibadmin
cibadmin
cibadmin

cibadmin

[-h hostname]

—[Vrwlsmfbp] [-1 xml-object-id]|

xml-string] [-x xml-filename] [-t

[-h hostname]

(-—modify|-M) -[Vrwlsmfbp] [-1 xml-object-id]|
-0 xml-object-type] [-X xml-string] [-x xml-filename]
t-flag- whatever] [-h hostname]

(-—delete|-D) —[Vrwlsmfbp] [-1 xml-object-id]|
-0 xml-object-type] [-t t-flag-whatever] [-h hostname]

(-—delete_alt|-d)
xml-object-type

- [Vrwlsmfbp] -o
[-X xml-string|-x xml-filename]

[-t t-flag-whatever] [-h hostname]

--erase (-E)

——bump (-B)

-—-ismaster (-m)

——master (-w)

--slave (-r)

--sync (-S)

—-—help (-?)

[-t

TERERMT A
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134

ik

cibadmin j&HTH#AE Heartbeat CIB RS BEAr S . B AT LARRGAE . 0T
BGEIEE B CIB, MEREEAS CIB BidiiT45Fh CIB & HiliRAE .

cibadmin 7£ CIB [ XML #_FizfT, FA L ASTERE Fr g7 i) s B sl A5 1 A 7
o BXIERE X TR XML T 2R & R KRR & DL ey e
T cibadmin, ‘EFER ARG HBESRIEBRAEYE, JF H R BB BA R0
XML F# (ARicHIGE ) o

i cibadmin WIRZRSET Tl cib. xml XM, FERDETERFAETS )
OR IRV NI 1§ S SV Ao i 1T N i e AN T 7SN UR A G TR NS AP S
X787

yeiAd|

-—obj_type XMKEH, -o HEEH
E‘%gﬁ%?ﬁﬂ/‘ﬂﬁgﬂ%@@o ﬁﬁll{ﬁﬂﬂnodes\ resources. constraints.
crm_status %ﬂ status,

—-verbose, -V

FIOTF IR BREINAY —v ST m] 3 s o ) PR L

--help, -7
M cibadmin FREUZETHE .

-—xpath #HEHEE, -D #HTHEE
PLHE T obj_type FUA %L XPath,
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PSP
AP <

—-—bump, -B
#3 CIB W11 epoch WRASTHE AR . 30 H TEREZS B 1 8 1 s AR 25 A 3
S IZEME., B BEFEIF RCTE (VAT AR 19 5 AR ) I,
T hmZE T ResA .

—-—-create, -C

MBS B XML N AR CIB.,

-—-delete, -D
TR 5 AL A HE I VE FE A 56— S04, filln, <op id="rscl_opl"
name="monitor"/>, MNCAFHEIA EELIICE A GEMBRICE .

-—erase, -E
TMER%EEA~ CIB BN

——ismaster, —-m
FTENFE /R CIB 34 A M SE B2 750 5L BRI B . e 2 355, %
BHIFRERAS 05 IRAE, WLEREMRS 35,

——modify, -M

£ CIB 1) XML B AR BN ST B E

-—query, -0
i) CIB [1)—#B41 o

--replace, -R

BIAFH CIB HiY XML X4,

—-—-sync, -S
S A 9 s SR FALER CIB (AR -nh) 8¢ DC (ARAAH A -h
PRI ) HEE .
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136

XML #iE

—-xml-text FH#E, X Fif#
5 7€ crmadmin WHERVER) XML ARICE R B, BOAUE S bR ICE XML fr
B,

——xml-file X#4, -x XWH4
MSCAE5E cibadmin WERER XML, ‘BEAAUE 2R bRiCE XML H B,

--xml_pipe, —-p
$85E cibadmin WARAER) XML BAERIA . BOAUE 58 AIPRICE XML
FrB.

= ZRIETN

-~host EW 4%, -h EFW%

B Kk B EMN TN, SGEHT query F sync s,
——local, -1

T TEAS AR (D R R s 1t )

——no-bcast, -b

Rl 82 T CIB, WA BT #.

BEE
S FHIL RIS /Gy, DLk S B AR 0 B

--sync-call, -s
IR AT HTEERE I T 58 o
51
BORIGE % F] stdout ARG S CIB (R4 ) MEIA, iERIMLT

T4

cibadmin -Q
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BLIn) FEIES U TPaddr2 BRUE, B e Bl LT WA E#E—A U foo:

<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="eth0"/>
</attributes>
</instance_attributes>
</primitive>

SEY GO

cibadmin --obj_type resources -U -x foo

B MUEETES NG TPaddr2 BRI IP Huhl, iE& B LA R4

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

EE

P A N2 R IR A4 FRAVC BB 1P Mtk o ZEP T BRAE, I8 Je bR DR
FHE PRI AR 1D ARIC i BT

gk (25 JeRmasing 1P bk SR m AR EMBE, TEEIEEE LT AT
%N bar S

<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>

RIG R %
cibadmin --obj_type resources -U -x bar
B B b s A TP HhEYRIR, A LR A

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

FORLI TP ik BRI M CIB ARl Bs:, & B A F s

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

TERERMT A
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0 CIB B i) Tah g iiAs, SRR s

cibadmin -R -x $HOME/cib.xml
/var/lib/heartbeat/crm/cib.xml— & FHY CIB ( ZRAIRSED) o

HIEZN

crm_resource(8) [157], crmadmin(8) [139], Irmadmin(8), heartbeat(8)

1£&

cibadmin H Andrew Beekhof %RE

MM i Ee W) B Alan Robertson 25 o
a2 A
= H

WESRAEA I RERE B CIB (9 A Sy RIAS AR, SR P A Tl s A A
iy, 2 HOHT CIB. LT CIB (i 3014 13 Rl AS SR AL e B B e T 2 3
HEEA—E
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crmadmin (8)

crmadmin — IR RS T SS

PN

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

crmadmin [-V|-q] -D

crmadmin -v

crmadmin -7

ik

crmadmin HPH TS CRM SFPRRF IR ZH3RE. (B2, Hih—sT H
(WM crm_attribute Ml crm_resource ) BV H I Shaed . HEl 400
IR 2 5 MR crmd FEFDIRSAHE

e
=R

—¥ crmadmin WAL RN A AR, WERHEAAY, BB Fie
AEAFH ——kill 8% ——election &M, BRIEBSESR T M IELESATIOEAE.

yeidi

--help, -7
FTERTS B SOA

-—-version, -v

$TEN HA . CRM #1 CIB ThHBEE R fRAS YA o

——-verbose, -V

FIFa S PIAE R
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140

e
ol

A3 g SR A B 2 SR AN 2
-—quiet, —-qg

AFRUATATIRAE B IR sl D 2 R/ ME

-—-bash-export, -B

crmadmin -N _7’74‘/“\@/7‘\0

BI#IE N export uname=uuid HJ Bash ‘T H 01, D GE H T

-B UIREARADA T, AELUS IRA FmBR .

PSP
AR <

--debug_inc F &, -i #H

IRIEFE T A A CRM SF R IR  . X d ] DLl i ) crmd AR
%1% USRI {553k 50
——debug_dec ¥ &, -d ¥,

&

JRIRFE 1T A FAY CRM SF R RIS o X ] DA A [a) crmd iEFR
1% USR2 {553k 528,
——kill ¥4k, -K ¥4

KMIHREST H B CRM SFP R

A
=

T

T 4. HARAEIR R 1 Heartbeat KT, JFAlRE™ A A A
MREIVER

—-—-status ”ﬁﬁ, -3 47’7&,'&
TR E A EAY CRM SHP R PIRAS .

AL — N ST IR RS AR AN crmd SERR Y B FSMUIRES o 130
TR IEE ST B AR HA T B
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——election F %

’ -B %"/ﬁ
MRFRE BT R B2
§=5££|:
EE
THY
o

PRI A& o BRI R d RS 3, Al RE A A R R

——dc_lookup, -D

2592417 DC 19 uname.

DC M7 B AE PR crmd A& S, XL AR
BB s A H AR

VAR, BrARRBGELE

——nodes,

-N
AEABIAT IS A uname. B AGS SLAT AL 2 T ALBEA F 99
=8
S d -k B B TR, EDUR R AT RE
LU

crm_attribute(8) [142], crm_resource(8) [157]

1£&

crmadmin B Andrew Beekhof %RE

TERERMT A

141



142

crm_attribute (8)

crm_attribute — FRVFATI]  AE ORISR 5 25U PR ATRESE BRI

PN

crm_attribute [options]

ik
crm_attribute AyA T T A IFMHERNE CIB H s T Y=Y i B e RIS i B 0

yriAl]
——help, -2
FTERHS BT S o
--verbose, -V
FIHEAGE R,
R

] AR A 2 SR IR 2 o

-—quiet, -Q
Eﬁﬁﬁ -G PTIE A, FURRHEATENS stdout, KA -6 —iL
Mo

-—-get-value, -G

KA B A B

—-—delete-attr, -D
MEREE, A B E B

——attr-id FHE, -1 FiE
fGEATFEHA . AT ID B,
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——attr-value FfF#E, —v FiF#E
THEMNME, MY - —RERHN, ZBSpE,

__nOde '7%/{5\%, -N %/ﬁg
FEH LAY A AY uname

——set—-name C}Zﬁrﬁ, -S ?ﬁ%
e B S A B JE MR

——attr-name F/FHE, —-n FHE
F e i B al A i e o

-—type FH#, -t XA
B DS BB LR CIB 7R sl A ifl iR MEFT R ) CIB #7) . AT RERY(EA

nodes. status &Y, crm_config,

1
1€ CIB ) EHL myhost ) nodes #R4rH#1f] location BYERIE:

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

TE CIB 1 crm_config T AR cluster-delay JEIEAE

crm_attribute -G -t crm_config -n cluster-delay

1E CIB ) crm_config ¥4 2] cluster—delay J@YEMIE. HATEMH:

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

M CIB ) nodes #l4rMIBx AL myhost ) location J@f::

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

BHEN of fice M4 N location WIHIEMERINE] CIB H nodes /i set
T (BB B FHL myhost ) :

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

BN myhost EHLAY nodes #RH1 location JEM::

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

TERERMT A
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XHEL

/var/lib/heartbeat/crm/cib.xml—WE#% A CIB ( ZERIRESHHT) -
5if S SN e g e I SO

HIBEZ N

cibadmin(8) [133]

1£&

crm_attribute A Andrew Beekhof 4’5,
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crm_diff (8)

crm_diff — PR AR IE BT S, IR AN Py I 28 S

PN

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

ik

crm_di £ £ A4 PRI RN XML SEAMEFF o 300 AL RRUA O RESE IR
B2 6] Al R T BEAR A T, LUMELUS AT cibadmin W EEC

yeidi|

——help, -2
FIEPHE B E

-—original X#4, -o XW#4
6 BEIEA T DX 43wl S A MER 3 1) S AR SCAE

--new X4, -n X1H4
FEREBSCIFIAA R

——original-string FH#, -0 FH#
FEE AT DX T AR P ) DR A 4 £ o

—-—new-string FHE, N FHE
TRE T TATER

—--patch X#H4, -p XH4
PR N TG XML, S5 —o — &M,
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—-—cib, -c
HeA et ah CIB fif Ao SR —o e SEmtiA, #/ —p ok —n 40542
BERAME T SRS SRS

—-—-stdin, -s

M stdin SERUEIA o

o]

T crm diff i E 45l CIB IE B SO DO B M o 8 i 3 MR R Y
Jia, BMEMSARCER Y, MALXEAER M cibadmin #74

1 IR LA B AR B 84T cibadmin 54, RIS AS ] B fic
A

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

2 ffE R X A SRt e H AR B T4
3 O SCAFR B XA TEN S stdout, TEH LA T A4

crm_diff -o cibl.xml -n cib2.xml

4 BRFF ORI DT TEN RIS SCA IR R AME Y, TRRHLL R 4

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

5 REHIAMER e RH T IER SCPE

crm_diff -o cibl.xml -p patch.xml

SHE

/var/lib/heartbeat/crm/cib.xml— & FHY CIB ( ZRIRSED) o
5if S SN H e g I SO
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BIEEN

cibadmin(8) [133]

=)

crm_diff f| Andrew Beekhof %5
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crm_failcount (8)

crm_failcount — & FHIC SR AN BT B BRI T HEIGE

PN

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

ik

Heartbeat i | — PRS2 BTFE 1L, Y 00IRAE 219 b ) 2 IR o il 45
IR IR R R AL A B A . EURHEHY T — resource-stickiness J&ME
DI BB A s LT B IR . Bif A migration-threshold
JEME, AT T YR N R R A 1 At Y s A BRI

APEE failcount EYEBINEIGEYR, & AR AR B 7 U5 A0 2] Fr) 55 e i s 14
>|%7° failcount E"J{E'ﬁ migration-threshold E‘J{E*ﬁﬂ‘@, Efﬁfﬁlﬁﬁ/ﬁﬁ’]
AL PEFEFE A0 IR BB i SR ) A BE U B, NN TR IR o R 21 LAt
S HASHERGG T M B FKElT, ERE R ERETEL

crm_failcount iy Al A IS & 17 R TRIRIER T4, b T Haknl H
FTEREREITE, I ARFRIRAEE 2RI S EFIRETT

yeidi|

——help, -7
FTENHS BN .

—-verbose, -V

TIPS B
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N
il

] AR A 2 SR IR 2 o

—-—quiet, -0
M -G PdTEYEA R, FURREATEIR] stdout, KL -6 —ig
i,

-—-get-value, -G

KM A S B E A

—-—delete—-attr, -D
i SR ) & 1

——attr-id FH#E, -1 FHE
fGEHFEHH . HTRRID g,

——attr-value FfH &, —v FHE
TR EEM M, 245 -c —EBERIRE, $Zn8 %k,

E -
--node ¥ & uname, -U 7 & uname

O LAY Y A uname,
——resource-id HELF, -v KELH
F B EIB T BEIR 24K o
151

FRE T A nodel FRIE myrsc OBFETTEL.

crm_failcount -D -U nodel -r my_rsc

) A nodel ERVA myrsc WY HTHETTEL .

crm_failcount -G -U nodel -r my_rsc
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SHE

/var/lib/heartbeat/crm/cib.xml— & FHY CIB ( ZRIRSED) o
5if S SN e g e I SO

HIEZN

crm_attribute(8) [142] ., cibadmin(8) [133] Fl Linux High Availability FAQ Web ¥ &5
[http://www.linux-ha.org/v2/faqg/forced_failover]

E&

crm_failcount A Andrew Beekhof 4’5,
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crm_master (8)

crm_master — B F/ BRI HIL R E, DR 1 S BTt

PN

crm_master [-V|-Q] -D [-1 lifetime]
crm_master [-V|-Q] -G [-1 lifetime]

crm_master [-V|-Q] -v string [-1 string]

ik

MFEPFACHE A N crm_master LU E N 2 FHREE TR S0 8 B4, &

AR TS, I H R B TS BSEARE Y . RAMI ] crm_master

PEREE SR T T4, BN IS IR B . JEE AR IRAROH, AT

i LR B AR S | 1 AU IRATE CRARUHIR BN forever ) BUANFAFTE
CEARUHRE N reboot )

GEIRACHLT 200 E crm_master WIRAERIBTR . AAUE SR CRLIAIA Py A0 HilX

BRI, X crm_master BYSEPREFEERL T crm_attribute AFA MG
%o

yeidi

——help, -7
FTEPH BhTH S o

—-verbose, -V
FIIF I .

i 3 e AL B 22 S B TR AR AR
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-—-quiet, -Q
5 -G 7@ gy, FOBHMEFTENS] stdout, FFHIEIT S —c —EfH .

-—-get-value, -G

AR AR BCE BRI A EBE

—-—delete-attr, -D
THIBR A A B

-—-attr-id string, -1 string

GEHFEHA . frilid gt

—-—attr-value string, -v string

BCEME. 5 -G — & P 20 1

——-lifetime string, -1 string

8 B RV E Fre R a) . TTRERI(EA reboot BY, forever,
FETE

OCF_RESOURCE_ INSTANCE— %5 52451 14 44 Fik

S

/var/lib/heartbeat/crm/cib.xml— & FHY CIB ( EFAIRSED) o

HIEEN

cibadmin(8) [133], crm_attribute(8) [142]

£&

crm_master Hf Andrew Beekhof w5 .
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crm_mon (8)

crm_mon — Wi LHEADIREE

PN

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] -i interval

crm_mon -?

ik
crm_mon e AVFE USRS IR AL B . Hof i AudE 35 5%k, uname
wuid , RS BEEHPECE AR LA AR YA . crm_mon AYH H AT LA

ANERE G e ETENE] HTML 3CHF . S HA A SRS ISR RC B S
i, crm_mon X 3CIFH B 2 97 sUEIEYY SUR BT IRARE U

yeidi|

——help, -2
PEALHEE B

—-verbose, -V

SR

——interval #, -i #

BE HUFR . IR -1 REEE, NIRRT 15 APAYERINE.

—-—group-by-node, -n

W R IR AN H
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——inactive, -r

BRAIES B

—--simple-status, -s

PA—A kit s —BEIRAS G& BT nagios) o

——one—-shot, -1

TEFEH & E A —UHEIRE, AJERH CREH ncurses )

——as-html X#%, -h XH#4
BHEEENPRAET AFR & et

--web-cgi, -w

WA f B Web #5258, &S T CGLL

——daemonize, —-d

FEJa GRS s AT o

--pid-file X#4%, -p X%
B ESFI R R pid SCHF.

Nl
SRR 5 15 B9 KR 191

crm_mon

BRTERIPIRAIFAE 1 48 7E MR e P — BRI 3% . 2f —1 R4
T, SRS 15 B2 BRI E] 5 -

crm_mon -1 interval/[s]

TEFER & bR EARRES -

crm_mon -c

TEFEH G L Bn— AR, AUGIRH .

crm_mon -1

R APIRAS I RO BT 4 -

crm_mon -n
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BIRRHERRAS, & fONR IR, JEES R P A TE Sh eI

crm_mon —-n -—-r

BEREENPIRAS S A HTML S0

crm_mon —-h filename

1EfG BV R IZAT crm_mon, $8ESFIRERFAY pid SCI LA SRR 7 1
SRR RERE, JFQUE HTML fir il e e iF 28 HTML i, %5
HH AT A b A AR IR P A A B -

crm_mon -d -p filename -h filename

TEBATEERCE S ( X4 ) PR RiRRRE, iy mix i, JHash
TSI TR oA P TR AR AT RO e B I

crm_mon -r -n —-X filename

M

/var/lib/heartbeat/crm/cib.xml— & FHY CIB ( EFAIRSED) o
5 B SIS e G SO

=)

crm_mon A Andrew Beekhof Zi’5

TERERMT A
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crm_node (8)
crm_node — F1 HHBFER 1) 18 2
K

crm_node [-V] [-pl|-el-q]
IR

H AR A LD

yeidi|

-V
A

—--partition, -p

FTENIE I3 XA B

-—epoch, -e

FTEREY KM XA

——quorum, —gq

WSRO AL B R, I TTED 1
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crm_resource (8)
crm_resource — PAT HHFAR B IEAHOC AT 55

PN

crm_resource [-?2]-V|-S] -L|-Q|-W|-D|-C|-P|-p [options]

ik

crm_resource Ay X IR TP IEAHSC AU BAE . & rT LB E e & YR
MIRE SC . TR BhAMEE IR, DL NAE S o5 Ta) i B3 Ao R W U8

——help, -7
FIEPHEE B E

—-verbose, -V

FIOTRIALE B

AR A S PRI

¢t

-—-quiet, -Q

XTE stdout FATENMAE (5 -w&S&/HH]) .

AN/

AR <

--list, -L
FIH T BEIR

—-—query-xml, -x
ot/
Wits: -

TERERMT A
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——locate, —W

'JZ‘EH%': -r

--migrate, -M

MR BT S (I -N 35 Hbr.

WA -N R E, I R Y F AL E LA - INFINTTY, SRIRESh T
r‘A/?\O

ol

iE

XA B BRI 5 EastT, EEVE -u MBRZHON Ak

L‘Z\Eﬁ%: -r, ﬁf@: _Na _fo

—-—-un-migrate, -U

TR i A A —m B 2R
'JZ‘EH%': -r

-—-delete, -D

M CIB MHBR BT
'/[Z\Eﬁ%: -r, -t

-—-cleanup, -C

M LRM B TEIR
WF —r, AJ¥E. -H

--reprobe, -P

FHRATE CRM Z AN s e i
AfE: -H

--refresh, -R

M LRM il #r CIB,
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Eﬁi: -H

——set-parameter FHE, -p FHE
RN EAR E S

Wig: -r, —vo A[i%: i, -s fil ——meta

——get-parameter FH#, - FH#
YIRS 55

WG —ro AliE: —-i. —-s fl ——meta

——delete-parameter FH#E, -d Fl &
R IR B4 R S EL

Wig: —ro A[E: -1l ——meta

—-list-operations FH#E , -0 Fif#
GG S GEIRERAE . TR B TR A BT g, Tk N, -r

--list-all-operations ZF#H & , —o FH#
G A SRR . TP TR/ g, Tk N, -

yeidi

--resource FH#, -r FH#E
FRERIR 1D,

—--resource-type FH#E, -t FiE
TRETIHRR (R4, TREMAE) .

——property-value F##, —v FH#

FeE Bk
--node FH#E, -N FHE
8 5E FHLL o

FEEHTH
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——meta
BB IR R R E I, MARESUZB R ILA D, 5 -p. -9
- 5.

——lifetime FHE, —u FHE
ER LR MA RN
——force, -f

A 2L B AL - INFINT TY 5% F% Bl 75

W I B E R o S/ ) INFINTTY ( HRTSE 100,000) , W7 {8

B

-
E=
=

AT IR BRI G EisA T, BRI -u BRIk

-s FH#E

(UPBRF R ) e ZEH M instance_attributes X4 1D,
-i FHE

(PR TFRPHE ) 8 Z B s MBRAY nvpair X401 1D,

Bl

G BT BT
crm_resource -L
R IEAEEf TR E (AR ERTT) -
crm_resource -W -r my_first_ip
WM my_first_ip WIFIFLEBTT, ﬁtﬁé\@ﬁﬁ'ﬁﬂ h 2 BN IETEB T TR
M R WPRBEIATEIRTT, o Bos il
Ja Bl 1k DR
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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crm_resource -Q -r my_first_ip
LSS VACE

crm_resource -M -r my_first_ip
R GTIRAT AL B8 RE AL F -

crm_resource -M -r my_first_ip -H c001n02
FVFRE YRR [ A

crm_resource -U -r my_first_ip

resource_stickiness fil default_resource_stickiness HI{H
ARESERE R AN, AEXMEIT, MACHH -MERIER R,

P72 .

M CRM B3 9% T -

crm_resource -D -r my_first_ip -t primitive

M CRM BRI L «

crm_resource -D -r my_first_group -t group

i CRM B A% 8 4 B .

crm_resource -p is-managed -r my_first_ip -t primitive -v off

i CRM HR A0 5 PO R4S B

crm_resource -p is-managed -r my_first_ip -t primitive -v on

TETEhiE G, HEA SRR T

crm_resource -C -H c001n02 -r my_first_ip

FOBTRAT AT A YA, AR CRM Z AR sl BT -

crm_resource -P

FOFR A — T R, LARH CRM ZANE S B -

crm_resource —-P -H c001n02

TERERMT A
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/var/lib/heartbeat/crm/cib.xml— i F# CIB ( EBIREE DY)
5if S SN e g e I SO

HIBEZ N

cibadmin(8) [133], crmadmin(8) [139], Irmadmin(8), heartbeat(8)

1£&

crm_resource i Andrew Beekhof 4i’5 .,
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crm_shadow (8)
crm_shadow — B HIELFFALFITE Sandbox VT T B L

PN

crm_shadow [-V] [-pl-el-qg]

ik

WHE—MECE TH (cibadmin fllcrm_resource %) BHL TAEMAEEN X 7ELL
FEE TAERYEREE, DL 5058 A 3 5 P 15 2 P A AN F S

yeidi|

—--verbose, -V

TIPSR . e 2 2 an i L

——which, -w

FE/RTE BB RIA

-—display, —-p
BIRBARRIAS B N 7

--diff, -d
R BHRZ RIAS 1 ek

——create-empty, -e#&#

it 2 AR G B B i 44 IO [ 2 I AR

——create, -cE K

FHAE 72 1) 24 PR QI Sl A I B i B R R A

——reset, -r A
HR 4% sh A A B B O A 24 1 P R AR

TERERMT A
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——commit, —-cH#H

Rt 2 PR RIA A2 3RS

-—delete, -d&#
TR 2 B BE RIA B N 2

——edit, —e £ H
FH 57 10 2t i 2 At B 0 PR BH R B AR P 45

——batch, -b
AFAH T2

——force, —-f

A7)

—-—-switch, -s

DI 5E B R R AS

NEiT
AR E, T,

crm_shadow —--create-empty YOUR_NAME

ERERMNIIZ, W crm THRMRTEZ . @ help A M2
AIRESE , B help 7@ PRI E M2

£ 16.1 NEBar SHEN

we EikAik
5@;% alias [-p] [name[=value] ... ]

alias ANHHEfT AR B -p BT, TEARES ) rh3 5 2448
X NAME=VALUE $JEpRI& 5%, &0, HE4H8%E T VALUE
) NAME 7€ 3544 . VALUE i) BB as %2 S 8E R I 2
IR A — NPT I B 2], BRAESSE T NAME, 15
W43 18] true, PR AR RE L4 o
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EIRAER

bind

break

builtin

caller

case

cd

bg [JOB_SPEC ...]

#4541~ JOB_SPEC JUEAEG G, WEEHMH & JHsh, if
JOB_SPEC AHEL, W HZE)2 0 S ik 2.

bind [-1lpvsPVS] [-m keymap] [-f filename]
[-g name] [-u name] [-r keyseq]
[-x keyseq:shell-command]
[keyseqg:readline-function or readline-command]

P57 51 5 Readline pRERELZH0 ¢, B E Readline i, JF
I H AR ZE R T ~/ . inputre [l HMIEE:, [HAHL
AP bindf4i%: "\C-x\C-r": re-read-init-file,

break [N]

M for, while B until JEFFHIRH . WERIEE T N, HHIN
g&o

builtin [shell-builtin [arg ...]]

15475¢)2 builtin,  UNSRAS L5722 builtin E Ay 44 AR5, H
TE1Z R B B P 35 builtin RECAYIOAE, WA R .

caller [EXPR]

R B ETF IR AL, A ExPR, R[] $1ine
$filename, A EXPR, 1R[] $1ine S$subroutine
$filename; ILHHIAIE BT HFHAEHERERES

case WORD in [PATTERN [| PATTERN] [COMMANDS;;] ... esac

MR #2775 4 AR UL B B R AT 80 < T b2
M

cd [-L|-P] [dir]

B 2457 H SR MCA DIR,
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=Y
@

EIRAER

EN
xS

compgen

complete

continue

declare

dirs

command [-pVv]
command [arg ...]

iB1TH A ARGS B A BMETEIZ AL, WA — 72 RN
“Is”, BRI 2, "L A “command 1s”, WRIEE T p
PEL, DX PATH o FHERIMEL, DAPRIESR 2 A bR i) S8 AR
J¥o WRFERET -V 8 -v i3, WIFTERH IR m A" FEFH, -V
TELI 4 H B A () A

compgen [—-abcdefgjksuv] [-o option] [-A action]
[-G globpat] [-W wordlist] [-P prefix]
[-S suffix] [-X filterpat] [-F function]

[-C command] [WORD]

RPN fER b, LT UHTeZem8eh, AT sk
4o WRAERT R 207 B AR R AR AE T{E, ARYE 2 57 it i
Iﬁo

complete [—-abcdefgjksuv] [-pr] [-o option]
[-A action] [-G globpat] [-W wordlist] [-P prefix]
[-S suffix] [-X filterpat] [-F function] [-C command]
[name ...]

NEA A AR R A HAS R A MR T —p B3, aldn
RARARAUTATRE, LA SRVF BB A Fhs AR )7 2 TEVEUA b4
MG, —r PEUMBRERA 4 ARAANERTE, AnRRIRIM AT 2 7F,
IR B A b 2 BT

continue [N]

458 FOR. WHILE &5, UNTIL {35 4ks: F— ki, niidg
ET N, TEH NIRSE RGN G 4kek .

declare [-afFirtx] [-p] [name[=value] ...]

P S RSO AR AR R . AR E £ AR, WO R
AEHE, —p IR R £ AR R YERI(E.

dirs [-clpv] [+N] [-N]
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EIRAER

disown

echo

enable

R HAFCHER H 1513 [ pushd d54 Al H Sk 8" 7E
P b5 B popd 4 AT MBI A ERE H 5%

disown [-h] [-ar] [JOBSPEC ...]

BINEOLT , WGBSR R MR 51> goBspEC A28 HE, AN
RIGET -n &I, RS IER MR, HEamlibsid, P
fliFE 2 4E0 3] SIGHUP B AR B AL, —a BT, FEARTEE
JOBSPECHT, Fm MR R HBR 2B EL s —r BRSO
BRIEFEZA TR

echo [-neE] [arg ...]

frth ARG, WURFE T -n, WIARAT WUERKE T - 2ETT, W
FIIFLLR BORHLES S A5 fip B e -

\a (ZEmRAF)
\b (iRA&%)

\c (A1)

\E (¥ XFF)

\E (T4 )
\n (#A75F)

\r ([BZ%4E)

\t (ZKFHRIRST)
\v (EHEHIERT)
\N\ (CRABHT)
\Onnn (ASCII %% NNN (/] ) B974F, NNN B LU 0 5|
3 NS R )

e - SIURT LB SC A B 4 n i BRI BE
enable [-pnds] [-a] [-f filename] [name...]

Jo FHAIZE F builtin 5224 . B R8T 5722 builtin 24 FR
RGBS, WIS E SRR . WM —n, NZE
4 % SNG4 #. Blan, Z7E spata P test 0B
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=Y
@

EIRAER

eval

exec

exit

export

false

Fo)2 builtin JRAS, i A enable -n test, FEXFFSIAREZ
MRS, —£ IR T IILZ G X 4 4 P
builtin, —d FEHMER AT A —£ 2000 builtin, WHERASGEE
faEEIA A FR, sdE e T —p B, WFTE builtin 51138, -a ik
WFLRATENEE builtin, FFHERER I o —s BETURE i R
F| POSIX. 2“6k builtin H1, —n W3 B8 B © 25 builtin 1
IIE

eval [ARG ...]
¥ ARG BAEFEIZ M AT T AR U 2
exec [-cl] [-a name] file [redirection ...]

Exec X fF, HFIHLTE)2 B4R E WFEY . WERARSSE X 7F, N
S E MR R AR MRS — A ARy -1, WTEf%
B4 X FF zeroth [ 78 B B — MU S, WERSRIAREE . 4
HRARE T —c I, PIZSEREEPATSC . —a ikl 2 thd T
IR argv[0] BB 4 AR, ARSI ICIE AT Be R A RAL
BB, WFERAKRE execfail 7eZ2EMEA FRHBRHTTE,

exit [N]

&R NHR TSR . AR N, IR HRAEY IR AT A 1Y

export [-nf] [NAME[=value] ...]

export -p

£ FPRIC N Bl BE ST SIS . SRR E T £
WEI, A AR R R, WRAERE T A AR, SRR E T -p,
WETENRFA e )= R IR A PR8I R . —n AR RFIRMNIGEL £
AR MER S g . —— A AR AR — 2P AR AL B

false

R[S 25
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B B R AER

fc fc [-e ename] [-nlr] [FIRST] [LAST]
fc -s [pat=rep] [cmd]
fc FH 51 th sl B FH B B0 fiﬂ%ﬂ%*%mvoM~Aﬁ
% g — I LUR R e T, # — M DU — R,
FIRLAZF ﬁ%ﬁ%mmﬁmvo

fg fg [JOB_SPEC]
¥ goB_spEC ETERT R, MEHBCH YHIE., R
JOB_SPEC B, WA F5e )2 0 SR VE A

for for NAME [in WORDS ... ;] do COMMANDS; done
for THIR HBAFIRIUN FES A TS WK in WORDS

; AHEL, WERA in vser, MTFEATNENITE, £

%Lxﬁjﬁﬁjc%'?, AT 4

function function NAME { COMMANDS ; }
function NAME () { COMMANDS ; }
Bl s T 74 %%%ﬂ%%miu Ao B AT B B AS S
&Gk R A, BN s0 .8

getopts getopts OPTSTRING NAME [arg]
Getopts 7t/ Z 1 B H TR B S5

hash hash [-1r] [-p PATHNAME] [-dt] [NAME...]

XA L, FEIFICEmS B . WREE T -p
VeI, 512 A RE 4 AR e B AR 4, AP TIEIR R

BRI ER N . —d ﬁiﬁ@m}%uﬂt/\ﬁﬁ
& FFALE . WERIESE T -t I, WFTER S8 £ A0 A 5E
R WARIEE -t WRINIEE T 244 FRA7Es, WXEse
RPEAR A PTG A B S Z AT TEN 4 #Ro -1 B fthy i ARERS
fgﬁgﬁﬁi/\%%ﬁﬁﬁo WPRASRE AL, WEREiCEme
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=Y
@

EIRAER

history

jobs

kill

let

history [-c] [-d OFFSET] [n]
history -ps arg [arg...]
history —awrm [filename]

WA TTH SR RIERSIR . ©BNCE S T, VA
RO ERIG NAT. -c RN BRI A 4% ORI ER
ProidsfaNER . —a MR IR b 2 Z e P LT R A H
—w BEIORE G Hi Dy S IC SRS A C SRS —r FR RO
BIMANARIDIRICRINER . —a Rk i n il Ariam
P LACHRICF. H AR —n FORTERUINA 18 AR M7 S0 RS
HBEIUN BT SIE AT, PR BB INEI P e R

jobs [-lnprs] [JOBSPEC ...]
job —-x COMMAND [ARGS]

ST shVEr . -1 BeIa) B M B AR id;  —p VA
WA ide QARAEE T —n, WIGGTEN A _FUGE LSRR TR
PR, JoBsPEC Bl IR AZAE . —r F1 —s BT 43 51)FE
Ty BRI N IEAEB T OV A A L . AN SRS e, D)
FTENFT AT SEL PR ES . W8 E T —x, #49E ARGS T
FI A VR B YR A R A 40 5 O E AR 1D S5 321 T,

kill [-s sigspec | -n signum | -sigspec] pid | JOBSPEC ...
kill -1 [sigspec]

i PID ( 8% JOBSPEC) fin£4 WMiEFE &% SIGSPEC {55, IR
SIGSPEC ASH B, ISR SIGTERM, -1 HAS 5] E B 48K,
IR QAR A -1, WA HAZFRE S5 Kill
JE5¢)Z builtin (YR IRAE —: B ARG A ID AR ID;
AR E] T AT AR AR BORE, WIRATE S Bh— i RRAT &
1A,

let ARG [ARG ...]

T4~ ARG #RJE— il BORIERFOR IR SRAGAE [ E TE L 1Y)
BB SRR, ARER T L, RIMERREL O B O hR L A A iR
WA, LN s8R T R Pas BT o
GO ARE P51 H
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EIRAER

local

logout

popd

printf

pushd

pwd

read

local NAME[=VALUE] ...

Bl N & FRAAS R, O HASRE E. 1ocal ATRIHITERK
Wb, i £ AREG RT LY R R A 2% R BB T PR

logout
TER R eI
popd [+N | -N] [-n]

TER H HERR A2 H o IR A28, MR IR D=
FSRIF cd BUHIYTIUZ H 5k o

printf [-v var] format [ARGUMENTS]

printf 78 7 A4 FAS AT g 2 &, A REE =Fxtg
PR R . Sl A, R R R 4555 U7
G, FEIEE R RIbRER ;A UIE, AREY & S EETE)
TANESR BAS R, bR T ARE printf(1) #8351, $b FRTEAH
MY E AL R I SRR LR, sq 2 ARl S EFE 2
WA TG H AL, WRIEE T —v &I, filikEEsT)z
AR VAR EH, AR &6 AR .

pushd [dir | +N | -N] [-n]

B FSRESINE H SR TUZ , slOBeAEHERR, (BT AMERRTHZ i
YR TAEH S RN AR, SN TR H 3t

pwd [-LP]

FTEDYAT AR Hok o WA - B30, pwd STENYIRLH S, A
WAL, —L I pwd BT A RTSHERE

read [-ers] [-u fd] [-t timeout] [-p prompt] [-a array] [-n
nchars] [-d delim] [NAME ...]

FREM A FbRC o i, I HIXLE £ R el feJoikiid Bea Y
TRIRPEATH . WARARTE T £ BRI, 5“2 KX R Y R RS A

TERERMT A
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=Y
@

EIRAER

readonly

return

select

set

Shift

Ebmide WACRTEE AR, SUPRIEE T —p, WHTEIFTA R
AR —a BIFORG R A A A /. — A%
AN HRE— 2 AL P

readonly [-af] [NAME[=VALUE] ...]
readonly -p

TRER A FRbRC o R, I HiX 28 4 #Rag i ] REJoiam i B s 1)
FEIRIEATH L, WNSRARE T —£ 350, 5 4 AOu i RS 0 1
bride WERARSEE AR, SWRIEE T —p, WITENPAA Hi%
PRI s —a IR ANKF RS £ AR A i —— AR AR
P — 2P (e AL

return [N]

fEpRBOR Y, IR B NAEE . WERENS T N, REPRZS N B
AT RS o

select NAME [in WORDS ... ;] do COMMANDS; done

JEIT #37, A ARSI o A5 — L RETT A SR T ENTEARHERT R
L AR A Y. AR in WwoRDS ML, MR
in "$@". WR PS3 4R, FEMARMER A EERC—AT . WX
TG SR R B IAX S G S, WP 4 AR N I
WERIZAT A=, WIFRR R 2R, WRE3] EOF, gy
L5e e PEBUTAHARREAR 2 £ AR =S o BEIATIRAT
ﬁ/}iﬁiéﬁﬁ*o ARG T, BERIPET WS

set [-—abefhkmnptuvxBCHP] [-o OPTION] [ARG...]
BB NFRT/Z I,
shift [n]

SN+1 ... BNLESHEMA N ST . WASRESE N, WHEIX
% 10
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shopt shopt [-pgsu] [-o long-option] OPTNAME [OPTNAME...]
Pl As B E DS IR TN, —s irddoniagH CIXE ) 84
OPTNAME; —ubriEBUH I E A1 oPTNAME, —gbrdiZ ikft ,
1B HURSSE R R B IS SR BUN R B8 OPTNAME, —o BEITUK:
oPTNAME BRI AR E & XY set —o EE AT, N
AT, sl AN —p 00, W 7R T T i A e 1 5]
2, e R RS ER R,

source source FILENAME [ARGS]
M XL EROR T A, R)GIR A, SPATH G S AT
ERET XHLH S, RIS E T ARGS, TEPIT X H4
B, BN ESE

suspend suspend [-f]
B AT, EELE] SIGCONT ES M1k, WEsE T
—f, MFTRAN B E—ERTE (W) , B+,

test test [expr]
B AR 0 (true) B 1 (false), XERT EXPR K45
FokA T DU —ooel T oty —ouih el E H TR SO AR
Ao EIFFRF R EAFRBUE LGS HAT

time time [-p] PIPELINE
PAT AL, FHAERKL LRI FTER A T 78 2 £ o FH RS2k FH P
CPU I FI RS CPU BRI AHHEL 1R PPIRA SR TR 3R [H]
RE . —p BETFTENTIIHREE, FTERRIAE AR A Bl
R AR O EAE A A% =X

times times
FTENNFE s T AR A 0T i () AL R Bt [a]

trap trap [-1lp] [ARG SIGNAL_SPEC ...]

TERERMT A
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2
&

EIRAER

true

type

typeset

ulimit

umask

1E5e 2 ENE S SIGNAL._SPEC I, EIAIHATMZ ARG,
W ArGHEVY ( HARML T ¥AK) STGNAL_SPEC) B h —, MK
ARG S ERE N HFMGE, WR ARG 458, N
o2 MR a4 S 205 SIGNAL_SPEC, WA
SIGNAI_SPEC } EXIT(0), W7EM5T)ZiB HEHAT ARG A4
Wk s16NAL_sPEC  DEBUG, WIFEPATREA AT B A 2 e $A
1T ARG S o WHARE T —p T, W B/R 584> s16NAL_SPEC
KHR I trap 4 o WHRAAG LA A AR sk (38 E T -p, W trap
FIEN S RAME 5 KRBT 2 835 . 81> SIGNAL_SPEC Rf L&
signal .h PIIESHFR, WITLIRESHS. 554X
K/NE H SIG B &A1, trap -1 FTEUE S PR LA R
G5 ANE, R, F5LIEN ki1l -signal $$ Kik%h

A

true

iR B 2

type [-afptP] NAME [NAME ...]

HF, WEEI declare,

typeset [-afFirtx] [-p] name[=value]
I, S0 declare,

ulimit [-SHacdfilmnpgstuvx] [limit

Ulimit F T4 il 72 255 St n] LAFE sevpse B il i R 48 LAl
FHPFLETE A o

umask [-p] [-S] [MODE]

B AP SN B E N = Wms T A, sSnie e
T -s, WHTEMEI R SAT{H. - Pl AR5 A0,
G \BERIBUE. WARIERE T —p, HAAWE T H S, RN
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EIRAER

unalias

unset

until

wait

while

PUTER AR AR AL IS, e 2/ kil
WU, BWCAFFSEEUTAT SR, 0 chmod(1) #2532 1Y T4 Hi

unalias [-a] NAME [NAME ...]

MAE SRR 5N MER 4 Fro UWRAERE T —a 18T, MBRATA
B2 5E Lo

unset [-f] [-v] [NAME ...]

XEFRAN A AR, MBRAN AL R s R B WEREEE T —v, MY
R RBOHBCE . WAREE T - £ bris, WIOO eRBOBOH .
WER B FREERAR S 2, W unset B /GIREIBON L EA &, WE
ORI, PRGN BB R, B R IO U B g

readonly,

until COMMANDS; do COMMANDS; done

HE until #SHRAMSIBHREANNE, SRITIH
o

wait [N]

SRR R HZRAS . WERARAEE N, ISR Ty
HATE S TR, RIS RE . N DUEHERE ID, WAll
VB ATE s AR TR IRE, AR K & P R I A

Y (]
R
while COMMANDS; do COMMANDS; done

H# while # PR A MR HRENE, SURIHHT

o

TERERMT A
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crm_standby (8)

crm_standby — $4E T 5 14 & B P LARR 2 T IR S T AR Y S BB g T

PN

crm_standby [-?|-V] -D -ul|-U node -r resource
crm_standby [-?2]-V] -G —-u|-U node -r resource
crm_standby [-?|-V] -v string -ul|-U node -r resource [-1 string]

ik

crm_standby A& AR RIS HTURTE . & B AT 1 oA R
& BRI, JFHUR SR B BT 5. A5 RO T AT 4e 9T
g5 CUnPNAZTER ) ARG 254 T PRI PO AR Y 58 4t sl 0 R I
BB T B

it R standby BHARIRA R, FIHEIZ& R EN R T ES S8 CARL
Wik E N forever ) , RN B ES | S EEE (A8 E N reboot )
a7, WATLUNBR standby @, JFahfiy s s,

yeiAdi|

——help, -7
FIEPHE BEE

—-verbose, -V

FIOTRIALE B

AT A PRI 2 SR IR 2] o
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-—-quiet, -Q
gﬁﬁﬁ -G PATEIEAA R, FURKEATENE] stdout, Kbkl
Mo

-—get-value, -G

R A LIS AR

—-—delete—-attr, -D

e ZMBR AR L

——attr-value FHE, —v F#E
TeEEMHHMNE, 45 -c —R(HHR, B Zng ik,

——attr-id FHE, -1 FHE
EHTEHAP . FriID JEM.

e 4+
—-node ¥ uname, —-u 77,§ uname

F6 R FEHE 2 AT 5 uname,,

——lifetime FfHE, -1 FH#E

*G"*ﬂi

B I A 1 B O RFLERT (] . PTREM(EE)FE reboot 8l forever,

s
?EIE
15

R forever (HATFE, W CRMMFURZAH FZAE, AL reboot

fi.

Nl
A 50 OB

crm_standby -v true

BT 55 (nodel) #3)£ AR

crm_standby -v true -U nodel

AT R RS «

crm_standby -G -U nodel
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M R R 1 -

crm_standby -D -U nodel

B39 AT JCFRIPIRE 1) 2 FAE

crm_standby -v true -1 forever -U nodel

By SR s IR, BB P RE S| I

crm_standby -v true -1 reboot -U nodel

S

/var/lib/heartbeat/crm/cib.xml— &k I CIB ( ZRIRSED) o
oo Z LI AN T B G e S

HIEZN

cibadmin(8) [133], crm_attribute(8) [142]

E&

crm_standby H Andrew Beekhof %5 .
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crm_verify (8)

crm_verify — 4 CIB [1)—&hE

PN

crm_verify V] -x file

]
V]

crm_verify -X string

[,

[7
crm_verify [-V] -L|-p

[7

?

crm_verify

ik

crm_verify FATRAE B EEE (CIB) B—2t: fHAb ), & ] R AT
BT E SO, FFTER IE RS TR . AR ISR FRRAE
WE S EE1R, Heartbeat A REIEHR TAE, {H2, NibEH G R ER
NAEK

crm_verify AT EIEIEH e BCE . Bn] IFEIZTTIIRESE Hh i
CIB WAHENA, ZwtE e, (#H crm_verify WilFE, R cibadmin fifi
HTRCE AR

IR

—--help, -h
FTEPHE BHE

—-—-verbose, -V
FIFEASE S o

AT SRR 2 SR IR 251 o

TERERMT A
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—-—live-check, —-L

BB EAEB TSI R A CIB,

——crm_xml FHHE, F
KA ALY ?ﬁ‘“%qﬂ E’J@EEO AL 5E ¥ K] CIB,

——xml-file X%, -x X
KA A 44 B SR A B

—-—xml-pipe, —-p

i I stdin fBRE AL E . (UL 5 R CIB,

ANl
KA IR LB Sk, AP

crm_verify -VL

KA 5 SR B B — et 2R Rl S -

crm_verify -Vx filel

BCE L% E] crm_verify, A= A

cat filel.xml | crm_verify -Vp

M

/var/lib/heartbeat/crm/cib.xml— & FHY CIB ( EFRIRSH

it SN B R B SO

BIEEN

cibadmin(8) [133]

1£&

crm_verify H Andrew Beekhof i’5 .
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HERR

AT L, T SEHEVIIA Y 25 2 . U3 High Availability Extension 335
HPEIRACEEZE | OCF BE P ACEE AR RACRS DL R X B A RS anfu s g . ]
B EIRAET , BEIREAE S E e, ERCE IR (AT crm AT TH T3
fid & ol fif F§ Linux HA Management Client ) B 7] fifi FICHEIRVE 2%

17.1 ZHFIFERRLIESE

EFTT A I B TTRUE ORI AT S i bnifE . STIRCBE T iR 1k
PR AR TS, FHOUTEARAR AR ARAS, [ S e R BTIRGC . 48
SEFEN AR AT I, RS S HOBT IR CHIDR SAAT IEA A1

FEURAHLE F Do) Z A IE A2 it . High Availability Extension SZ4¢ LA T 45 Ff
BEIRACHL:

IHRR Heartbeat 1 755/ CHE
Heartbeat JiiAs 1 [y B AR IRARERER . B TIRZ I CRIEA E RS
THERACH, B AR S i Se I, (H2, i nlRETRRA I
‘EiT# % High Availability OCF RA, A XHF4IEE, 20 http://wiki
.linux-ha.org/HeartbeatResourceAgent,

Linux Standards Base (LSB) fI4<
LSB BB — M 8 E R G0/ o0 R adeft, JFnlfE /ete/init. a4k 3,
S TR, XS UESY LSB ML, BN, % nttp://www
.linuxbase.org/spec/refspecs/LSB_3.0.0/LSB-Core-
generic/LSB-Core—-generic/iniscrptact.html AT, BEf10

17

TR 181


http://wiki.linux-ha.org/HeartbeatResourceAgent
http://wiki.linux-ha.org/HeartbeatResourceAgent
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http://www.linuxbase.org/spec/refspecs/LSB_3.0.0/LSB-Core-        generic/LSB-Core-generic/iniscrptact.html

OBl —Letff, BAOEMSERE, Fib, EHED ., EHRA, BHEHN
RHEFRA

Open Cluster Framework (OCF) ¥ {2
OCF RA fRHE:E 4 11T High Availability, 45 SR 7E 635 2 R IR i ok
IS RERT . X B CHLE LT /usr/1lib/ocf/resource.d/
heartbeat /., HINRES LSB BIARRINREAML, B, BN THEA H HFRE
EORPUTRCE , XM D2 fb PS5, OCF M (h+
EE5REATAEE ) v TE http://www.opencf.org/cgi-bin/viewcvs
.cgi/specs/ra/resource-agent-api.txt?rev=HEAD 4 F#%|,
OCF MYEAL & LA ™ . HAE R [BR AU . HEAR 25 ™ H T i
BEERYE ., AR, W2 W http://wiki.linux—ha.org/
OCFResourceAgent., AR A I OCFRA IHEANSIE, S0 18 5

HA OCF {(#7189].

STONITH % AT
WAVHTFT SRR PR . A RTEAE R, S5 8 75 JE 5 fll STONITH
[75].

Fifi High Availability Extension $2{tfCEE 5 A OCF #it .

17.2 OCF iR [E{X#5

MG OCF MY, A — L85G T 0K B IR AR Y4 i o FESR IR
R RS 5 B ZE S SAIR . AREE R SHUIEAICES, TR
KW, FERR SRR . A = bk Rk -

F17.1  BFEKRE KA

WmEXRE iR BEHITRIRE

L7 RN R RS IR R R

figt KAARE RS R . IZEHRATRE RIS RIAIAL , e e T
FERE TR A o EE BRI
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http://www.opencf.org/cgi-bin/viewcvs.cgi/specs/ra/resource-agent-api.txt?rev=HEAD 4
http://wiki.linux-ha.org/OCFResourceAgent
http://wiki.linux-ha.org/OCFResourceAgent

WmEXRE iR

REEEBUTHIIRIE

s S A Y A AR I

MR . XERE TS THR R EJA 3Bt

L E

1 IRBTI, R AR 1Y

B RN BN C R, M T AR OCF 12 [ LA K AR AH L FY

FERAR RS I AR T sh AR 2 AL
% 17.2 OCF R[4

OCF OCF 3% ik e

iR 5] el

K55

0 OCF_SUCCESS o A M. XAt K
FﬁﬁF‘Lﬁ 51k FHgRRE

Rean S WY P 4 R

1 OCF_ERR_GENERIC BB B AS, AK

2 OCF_ERR_ARGS WAL E A SEIRRC B TR A
(filn, eI T8 Rk
AEEAE/ TH)

3 OCF_ERR_UNIMPLEMENTED iR I3 AE AR SL IR, i

4 OCF ERR PERM TR RS Ss
(1 RS RFAL

5 OCF_ERR_INSTALLED TR ) TR AR A

6 OCF_ERR_CONFIGURED PRRAECE TR (N, B By
PLTHISEL) o

7 OCF _NOT RUNNING TRARIB T, FEEASS: AE
B AT R R DA

WA B o
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OCF OCF 3% iR &
2[5 e
15

1t OCF 1 [ A m] e 22
THra RBTIRRAS . IR
BUESN, WIFAAT BRI o

8 OCF _RUNNING MASTER PEIRIEAE 375 st 7. L7e
9 OCF FAILED MASTER WREE RS, HER K

W, VEURKFIRESL . 5
RS (I Ll
%) .

Hf  AEM A SCR R L7

S BN N
17.3 FHiEEIN
FEAT LA IR AR GRS SRR, TSR X S okt g BRI AT M 2K,
BATE 0 CRM Al X R e iR, Al crm_resource —-meta fiid
o, GUI R B R ET, S W.

£17.3 IR IRED

I i

priority MR VIR W IRARAE TG SR, B S
15 IS C AR A BT IR DU R R e R B R
A FE SRS

target-role FEAE DL B R R AEAT MRS . APy

{H: Stopped fl Started.,
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priAL]

iR

is-managed

resource—-stickiness

migration-threshold

multiple-active

failure-timeout

TR VIR S AT LSRR FRVFRME: true
Ml false,

GRS RAEITAL LA FIERIE QT2 BRIA

default- resource—stickinessf@ﬁio

9 BB IR N & A 22 R IS A RER A 1Y
JBE A AR TR? BRIAME : none,

MR LGS BIE S, BRI
YE? AAVFIE: block CRARIEFRCAARTZE ) |
stop_only #l stop_start,

TEMRIZ RNl AR R A s —FE IE R TAE (i
PEURAR [l B AR ORI T ) 2T, TSR L
e BRIME: never,

17.4 FiEIRIE

BOIAEOL T, B A SRR TR — HIE R . BHSR R A iRfr, &=
[ GEPR PR RE SCR AN — A~ Wi ARERAE o m] D B A 2 sl g PR RIS I LR A o

F17.4 FTEHAE

1RIE iR

ID TEHIRAEA IR, BUEME—

name FHATHIRANE, #UE: monitor. start Ml stop.
interval PATEAERIAR . B B,

timeout e LA 2 A RE R BRI
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BRI B

requires T Tl AT A KA R R AR SR . SR
nothing., quorum fl fencing, BRINMERRTESE
FABRBE A IRAIZE T A stonithe T STONITH ¥
U8, BRIMESH nothing,
on-fail ICERAE RO A T 3R . VP ROME
* ignore: 1&%%%&%%5&0
* block: AXFEIEPITIEMIE—DEAE,
* stop: PFIREIEIHANTEIHANAT B S Sz e E

* restart: FIRFIIF (AIREAEARY A L) B
o

* fence: KMITIEIMAYY & (STONITH),
* standby: AR TR I B E .

enabled RN false, BEAEWHALFE, RVFIHE: true,

false,

17.5 14

AT IR AR TS S50, XS EOT i AR (94 7 Sk =R 4 il 14
RS54, AR EIEACEE 28, LM crm_resource ir SN INESEL,
WS, 75 crm A TSE AR, SLHlEYERR N params, ilidPh root &
AT LA A2 Bl AR E] OCF A 2 337 1 5246 Jag 97 3

crm ra meta resource_agent class

eyl

crm ra meta Ipaddr ocf heartbeat
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HA OCF {XIE 1 8

JIi AT OCF AQEEAE 5 sh i R Fe L B T340 LT AR vl B anfo] T Eix
SARER, AR SR AT AR Hk A NS RA AR T4 46 . 7E /usr/1ib/
ocf/resource.d/heartbeat/ FR[FEE| A XL/ CHE

fil & RA B, 8IS0 OCF_RESKEY R, eSS BUeil &
CIYE= "3
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ocf:anything ra (7)

ocf:anything ra — {17

PN

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]

ik

XL 0T DA BT 55 45 1938 ] OCF RA.,

XFEFHISH

OCF_RESKEY_binfile=Z847 1 —JEHI ST 7834 142 24
BPATH RSO 245 . B E S UAR— pid REFZ 1T, A HOEHFT
HAEAERIR

OCF_RESKEY_cmdline_options=frafTiEi
3 ) R SO R A A TR

OCF_RESKEY_pidfile=%%5 A STDOUT KJ 34
S PID 5] HE A PID A9

OCF_RESKEY_logfile=%5 A STDOUT W4
B A STDOUT 34

OCF_RESKEY_errlogfile=%% A STDERR 3 {f
P A STDERR F3C 14,
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OCF_RESKEY_user= P iafTar 254
H st ran S B

OCF_RESKEY_monitor_ hook=%1F WM FElEh iz ima
B VR P B E R s T 2 o

HA OCF ftx 191
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ocf:apache (7)

ocf:apache — Apache web I 55 %%

PN

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

iXJE Apache web IR 558 B TR IRACHEE, Z AR EE T #:4E V1.x Fl V2.x Apache Ik
o JAENEAELMEIRGS R, fEX MG BT, DR IRS 45
CREZIIERT . i, R R ER AR ShR N AT E , apache %%
TR AR ARSI, IR AR, BRIk S5 a RS 0L, JeE Bk T

mod_status FBIHFIGT R FIRECE SO/ (lF & /etc/apache2/mod_status.conf) o fiff

PRIk S5 AR AT Y, O Hox Hoe e d/f A HE 0L (ki 127.0.0.1) 58] 40715
A statusurl Fl testregex JEPE. 7372 W http://httpd.apache.org/

XFEFHIBH

OCF_RESKEY_configfile=fif & LK%
Apache it B SCH R SERE AR S o AN SCHZ o34, A5 R AR BRI EE S
B LRI

OCF_RESKEY_httpd=httpd —# i 3¢ %42
httpd | SO SERE B AR 44 (R )

OCF_RESKEY_port=httpd ¥t 1
A LU statusurl FMPR AR B0 15 o BRIAZBCE S rs 5, a2k
TC B A B A A2 80
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OCF_RESKEY_ statusurl=url 4/
ZLEALA URL ( BRIAMY apache ARFS AR T ) o WIERAFERE, WM\ apache
BCE SR AR CIRE, BT Rk B A £H1.(127.0.0.1), 7
N, ATRESs IR AR A VR URAE 2499 5 AL T iE SRS B O

OCF_RESKEY_testregex=WitliENFKik=
BLTE statusurl (% H TR IENIZREL . BEARG KNG,

OCF_RESKEY_options=fr2 {7k
Jr 8)) apache BN FHAYEI AT . 152 W man httpd(8).

OCF_RESKEY_ envfiles=MEE¥EaE S0t
A RN AE A B (U /etc/apache2/envvars ) FSCHE (—ANEEZAS)

HA OCF ftx
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ocf:AudibleAlarm (7)

ocf:AudibleAlarm — AudibleAlarm &5/ H

PN

[OCF_RESKEY_nodelist=string] AudibleAlarm [start | stop | restart | status
monitor | meta-data | validate-all]

ik

AudibleAlarm FGEPRIAIA &3 E T FIrise ) Bant i i) 5 S 4%

XIS H

OCF_RESKEY nodelist=17 %13
AN 5 ()1 81 2 o
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ocf:ClusterMon (7)

ocf:ClusterMon — ClusterMon & {52

PN

[OCF_RESKEY_user=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]

ik

IXJ& ClusterMon ZEFACHL, 26 MATHEARR St 2] html,

XS H

OCF_RESKEY_user=MH 217 crm_mon R} ) B}y
A Fi247 crm_mon B #Y 4 7y o

OCF_RESKEY_update=H $H %
AR IR

OCF_RESKEY_extra_options=FAhiEIm
T3 crm_mon WY HAMET . ] 40-n -1,

OCF_RESKEY_pidfile=PID {4
PID U, DAfR A —A~ L 7EiatT .

OCF_RESKEY_htmlfile=HTML #iH
H A\ HTML % 4 AL &

HA OCF ftx
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ocf:db2 (7)

ocf:db2 — db2 BEALHE

PN

[OCF_RESKEY_instances=string] [OCF_RESKEY_admin=string] db2 [start | stop
| status | monitor | validate-all | meta-data | methods]

i 14
db2 FIBRIRIAAS . B Ll HA BEIE S # DB2 Universal Database.,

XIS H

OCF_RESKEY_ instance=3Lf

Wl RS o

OCF_RESKEY_admin=admin
ZSLHY) admin FH .
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ocf:Delay (7)

ocf:Delay — ZEIR ZE A LI

PN

[OCF_RESKEY_startdelay=integer] [OCF_RESKEY_stopdelay=integer]
[OCF_RESKEY_mondelay=integer] Delay [start | stop | status | monitor | meta-data
| validate-all]

DU

IAASE G ASEIR AL

XEFHISH

OCF_RESKEY_startdelay=JghiEiR
Ja SR E R IER B R R (B R )

OCF_RESKEY_stopdelay=f3 I} iR
15 IE RSB R AP nSRRAEE, BRIA N “startdelay”

OCF_RESKEY_mondelay=WaMFEF iR
WA P B P B R O RP R, ISR RIEE, ERIA A “startdelay”.

HA OCF fUF
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ocf:drbd (7)

ocf:drbd — Z T IFFLRS Distributed Replicated Block Device (DRBD) X4 1E N
F/NE GRS . DRBD & —F S HlE AL, A XREH T, EHS WX
s

PN

OCF_RESKEY_drbd_resource=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]

it

DRBD /M J&E OCF % CH,

XFFHIZH

OCF_RESKEY drbd_resource=drbd %&JE 4k
¥ H drbd.conf X414 drbd HIEZFR o

OCF_RESKEY_drbdconf=drbd.conf [1}§1%
drbd.conf U A SER& AT

OCF_RESKEY clone_overrides_hostname=% i1 drbd EHL4
BTN E S TL . B AT eEFE S EACE ; B UF drbd
node_<cloneno> [fij AN & B 5% uname £~ F4144, BEEME ] BT drbd.conf H7

OCF_RESKEY_ clone_ max=5ifE%k
% drbd BEUR) R I BRI
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OCF_RESKEY_clone_node_max="T1i fi4{

B AR T EORIAE

OCF_RESKEY_master max=3 17 S5

TGS R T ECRIME .

OCF_RESKEY_master_node_max=/l\_'ﬁ)ﬁ Eﬁﬂf’ﬁ'ﬁ?ﬁ(
BN A T AR RER . TE R CERIAEL
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ocf:Dummy (7)

ocf:Dummy — JE I IHICH

PN

OCF_RESKEY_ state=string Dummy [start | stop | monitor | reload | migrate to |
migrate from | meta-data | validate-all]

ik

PORREBCR I, B HUREE S s, AT HAME TR, EfestTh
PR PO HITE RA S 5 e AR

XFEFHIBH

OCF_RESKEY_state=tR#& {4
SBAT TR IRAR S LB
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ocf:eDir88 (7)

ocf:eDir88 — eDirectory FF i L HH

PN

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

B eDirectory SZ il PR IHIAS . K eDirectory [ SEBIAE R HA BT IR HE
15 v8.8 I T «“Z 525 T RE K, eDirectory, Z A AE F T-H. T 8.8 f4Ef
eDirectory iiA, % RA W] FFER— FHL 25321 eDirectory 54|, 5®Z1HH:
OB eDir Bt B SCHF (#5688 eDir_config_file 2% JERA Y S A HAELE L.
% RA W REAN L A A RN T ST . 402k eDir BCE AT, % RA
BB, RGOS BRI . AFZ A5G STONITH #4F . Joik A HY
PEURSE.. SR E R S R BB, 47 A IDM [ eDir W REFFZE 10
LAV A RERE Bh. ISR E B7E eDir AHLSIE R S shaT e R, mRES &L
13, LDAPHHAREIE A5 stz —. FiL, a0 17 IDM Fl/ag
LDAP [HWEHE, 747 IDM Fl LDAP %48 FizlA S S8, HAEshard
BAFL IDM R LDAP ] [,

XFFHZH

OCF_RESKEY_eDir_config_file=eDir it & 4
eDirectory SEAILE U R4

OCF_RESKEY_eDir_monitor_ldap=eDir %} ldap
FWEA LDAP J& 1576k eDirectory SE5 iz 7L 7

HA OCF ftx

201



OCF_RESKEY_ eDir_monitor_idm=eDir Wit IDM
SLIEHL IDM s 75N eDirectory SEAITMTHETTE?

OCF_RESKEY_eDir_jvm_initial_heap=DHOST INITIAL HEAP {H
DHOST INITIAL HEAPjava JEEAF S AOMH ., WEATEE , B8 ] java BRIA
{H-

OCF_RESKEY_eDir_jvm_max_heap=DHOST MAX HEAP {H
DHOST MAX HEAP java SEEAEHIO(E . QSRR E , H46TH java BRIA
{H-

OCF_RESKEY_eDir_jvm_options=DHOST OPTIONS {H
DHOST_OPTIONS java FRES Stk Al . R ARVEE, K (iR A 1

202 High Availability 575



ocf:Filesystem (7)

ocf:Filesystem — {4 RS ¢ A

PN

[OCF_RESKEY_device=string] [OCF_RESKEY_directory=string]
[OCF_RESKEY_ fstype=string] [OCF_RESKEY_options=string]Filesystem
[start | stop | notify | monitor | validate-all | meta-data]

ik
SRS GEIRIAS . B I AR A BRI R S

XEFHISH

OCF_RESKEY_ device=#ik
XM RGP AR . A U, -L 30k NFS 2 AR,

OCF_RESKEY_directory=%%%5
ARG L2 A

OCF_RESKEY_fstype=3{fZ&%: KAl
B AU R B ] 27

OCF_RESKEY_options=i%i

BEPL -0 I Hh BT LHAB AR AT, X THRER A, TEX BASN“bind”,
B fstype BCE H“none”. AEIEAAAL P “bind,ro” 2 AN,

HA OCF ftx
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ocf:ICP (7)

ocf:ICP — ICP ¥/ CH

PN

[OCF_RESKEY_driveid=string] [OCF_RESKEY_device=string] ICP [start|stop
| status | monitor | validate-all | meta-data]

ik

ICP BEIRIAIAS . "EHF ICP Vortex fE4R EHLIRSIAE N HA BEIE 2L

XIS H

OCF_RESKEY_driveid=ICP BFEEIKZI#E ID
ICP BHAEIK B8 ID,

OCF_RESKEY_device=¥#%

B AR
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ocf:ids (7)

ocfiids — IBM 9% 7 ik 55 #4519 OCF B2 JEACEEFR M Informix Dynamic Server
(IDS)

KN

[OCF_RESKEY_informixdir=string] [OCF_RESKEY_informixserver=string]
[OCF_RESKEY_onconf ig=string] [OCF_RESKEY_dbname=string]
[OCF_RESKEY_sqgltestquery=string] ids [start | stop | status | monitor | validate-
all | meta-data | methods | usage]

ik

OCF A CFRFH T IBM Informix Dynamic Server (IDS) S 4F A 55 ] F 4 %8R
B

XS H

OCF_RESKEY_informixdir=INFORMIXDIR 1575 &
IDS ft) L 4255 52 i 5 PR 4% - INFORMIXDIR B A B . #igifi, mt
B IDS MR (45T /) o MRESERIEE, WA NZZER
BERBOZIE

OCF_RESKEY_ informixserver=INFORMIXSERVER ¥ i5 725
IDS F LR 2720 5¢ B P38 75 i INFORMIXSERVER f A IO . $i)ih
Ui, BUREAE A IDS MRS A LB 2R RS ECOR g e, A2
K2 BRI E

OCF_RESKEY_onconfig=ONCONFIG 552
IDS MR 2205 52 B 5 5 A8 B ONCONFIG T A 1. HAliEie, st
INFORMIXSERVER H 4 IDS SEAIFE R (L B SCIF I 24K . HETE Jete/ R
T8 E I B SO ARIESECR I E,, AKX N TE R PR B IR BUZ (A .

HA OCF ftx
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OCF_RESKEY_dbname=HT MR, BRI\ A “sysmaster”
SHOE T W IDS SEBIR BRI . WA SBORTE &, THACKERIA
1 il “sysmaster” B3 /% .

OCF_RESKEY_sqltestquery=HT WM SQL MiX#if], BRIAN“SELECT
COUNT(*) FROM systables;”
TEZ 4 “dbname”$ & WU 4 Fiz A7 SQL I iy, 1T MaH IDS 5441,
FHHAWHIIRE R G IR . WRZSEBARIRE, WA H]I“SELECT
COUNT(*) FROM systables;”
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ocf:IPaddr2 (7)

ocf:IPaddr2 — 5 H 42l IPv4 Hbhl:

PN

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_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]

iR
:‘lz— Linux g}ﬂﬁ%?ﬁ%%ﬂ 1P j':]lljg 1P i’w‘iﬂ:o Em‘u%@ﬁﬂ%nﬂﬂﬂ% 1P FJU% o Jﬂ:yl\ ’
AN RS IE IR, TSR 4 TP DRk,

XFEFHIBH

OCF_RESKEY_ ip=IPv4 Hijil
IPv4 ik DL . >R DU/ NTF 255 BB, W1€192.168.1.17,

OCF_RESKEY_ nic=M%H:1
1P Hbdik ARG FEA L5 B2 10, NSRS 1, AR I i e 22
AT, TET7EX B DA eth0: 1 JE2UFR e w25 115 e g e Sz .

OCF_RESKEY cidr_netmask=CIDR M5tk
CIDR &= 4 1 2% il (f64n 24, TASE: 255.255.255.0 ) o QnS-AK$g
R, AR DS Hh e PR R ST

OCF_RESKEY broadcast=]" #&Hit}
5 1P B R bl . SRR S H, A D25 BRI BT .

HA OCF ftx
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OCF_RESKEY_ iflabel={EZI1{r%
0T DITEIX BN TP Muhik 48 HAARES . i bn BB BB 13 0 27 2
JGo WERFRZE AL T RAFRIEE , RSB

OCF_RESKEY_1lvs_support=/ii X%} LVS DR {374
Jit X} LVS Direct Routing B & 19245, 15 1P Hihbey, JURHA 2| 05
B, LASHNY s AR ARSI N TR, (HAR T ARG L.

OCF_RESKEY_ mac=f£E IP MAC Hihl
BAREEOMMACHNE. Hir R FHEP L WEL . HRESH,
B H B

OCF_RESKEY_clusterip_hash=Ft4E IP K575 BREL
¥eE T 1P TIRER A AL,

OCF_RESKEY_unique_clone_address:ﬁﬁﬁéifﬁﬂﬁﬂﬁuﬁﬂiﬂiﬁ
WA true, FHEERE ID BN ip MFLAHE, DIEIEH T8 R ME—H
ht.

OCF_RESKEY_arp_interval=ARP fu[a][§E ( LIZF KAL)
FREARIER ARP G2 B la]ks ( AZRD gy ) o

OCF_RESKEY_arp_count=ARP {14}
FLRIEMAIE R ARP AU5L,

OCF_RESKEY_arp_bg=¥ HJ5 & ARP
R ERIGE T arp £,

OCF_RESKEY_arp_mac=ARP MAC
[ & 3% ARP 1% MAC Hihl, AESYAMH .
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ocf:IPaddr (7)

ocf:IPaddr — 5 H g 42l IPv4 Mokl

PN

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 id
PEMAEE TP 1 TP M T LAV DSMER TP 5144

XS H

OCF_RESKEY_ ip=IPv4 #ihl
IPv4 ik DA H 232 PUAS/INTF 255 I3~ , U1 192.168.1.1,

OCF_RESKEY_ nic=M%&H:M
IP Hiuhik FORIBEHLASEAR R 28 11, WSRAREE a5 1, HIACKE DU el e %
AT ANEAEX B DL eth0: 1 TEFR e w24 15 e Reg e Az 1,

OCF_RESKEY_ cidr_netmask=M2%%5tikk
PO Mg BRak, CIDR A&, (BRI 24) , sELAf <. &M/ N T 255 1)
i&)}?%ﬁ: 255.255.255.0 ) o WRAKRFEE, BIASIEARE 220 A B Hh e e A

HA OCF ftx
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OCF_RESKEY_ broadcast=] #&Hitl
5 1P G R bl . SRR S H, A I 25 BRI BT .

OCF_RESKEY_iflabel=f2I1Fr%
] DUE S B AR TP Huhik48 2 HAmARZS .

OCF_RESKEY_1lvs_support=Ji X LVS DR 375
Ja FIXT LVS Direct Routing Br & 192 4F . 45 1P Hihbis, FOR A 2 0 5k
G, LASHLY s AR ARSI N TR, (HARFEE ARG L.

OCF_RESKEY_local_stop_script=FiZ IP BFE AR
Bz 1P B IE RIS

OCF_RESKEY_local_start_script=usilix IP B R EA
iz 1P BHE AR

OCF_RESKEY_ ARP_INTERVAL_MS=JGf% ARP [0t ZZFb%k
Jot% ARP Z ] ) 2 R4

OCF_RESKEY_ ARP_REPEAT=H i3

FIOFHsbbmy, Ak fJots: ARP i

OCF_RESKEY_ARP_BACKGROUND=YE)G §i&1fT
TG GBlT XN PR EAT M e ) o

OCF_RESKEY_ARP_NETMASK=ARP 1M 2%& i ik
ARP WM& Bril - DAARARE 7Sk fils X RoR
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ocf:IPsrcaddr (7)

ocf:IPsrcaddr — IPsrcaddr %5/ CH

PN

[OCF_RESKEY_ipaddress=string] IPsrcaddr [start | stop | stop | monitor |
validate-all | meta-data]

ik

IPsrcaddr BSIRIEIAS . B8 B BE PR IEAB 24 .

XIS H

OCF_RESKEY_ipaddress=IP Hilt
IP Hbhil
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ocf:IPv6addr (7)

ocf:IPv6addr — &3 1Pv6 51|44

PN

[OCF_RESKEY_ipvé6addr=string] IPv6addr [start|stop | status | monitor | validate-
all | meta-data]

ik

A B IPv6 |44 TPve ihik, & n] AN B 1P6 514 .

XIS H

OCF_RESKEY_ipv6addr=IPv6 Hilik
% RA B 1Pv6 Hihl .
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ocf:iscsi (7)

ocfiscsi — iscsi % EA T

PN

[OCF_RESKEY_portal=string] OCF_RESKEY_target=string
[OCF_RESKEY_discovery_type=string] [OCF_RESKEY_iscsiadm=string]
[OCF_RESKEY_udev=string] i scsi [start | stop | status | monitor | validate-all |
methods | meta-data]

TR
iSCSI ) OCF %URAEE, won (Jagh) aliiBr (4521F ) iSCSI Hr.

XS H

OCF_RESKEY_portal=[]F"
iSCSI '] P ik A% 0. {ip Hbdik| =L [ "o 1]

OCF_RESKEY_target=H#x
iSCST H#xo

OCF_RESKEY_discovery_type=KMIHI
KB, HAY, open-iscsi H 37 $F sendtargets 257,

OCF_RESKEY_iscsiadm=iscsiadm
iscsiadm FE/FHE1R .

OCF_RESKEY_udev=udev
TR TSI TR 1Y udev, NIRRT e, 7EIEH B EM FHL
b, ZAPBREPGE SR, SR RE S B R R, WEREAH udev, Kixik
WRE R “no”, S TCRIEHA BT

HA OCF ftx
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ocf:Ldirectord (7)

ocf:Ldirectord — Idirectord B335 R OCF %3

PN

OCF_RESKEY_configfile=string [OCF_RESKEY_ldirectord=string]
Ldirectord [start | stop | monitor | meta-data | validate-all]

i
BIE— A B Idirectord A OCF RA #1255 #2 7, F Idirectord 4% 1 GI# 45 & OCF

RO, AR LR Idirectord T VEE: A0l 1directord RSN TFEHIR K
HHRAE

XFFHIZH

OCF_RESKEY_configfile=fil'# ik
ldirectord Pt & SR EEE B4 o

OCF_RESKEY_1ldirectord=ldirectord — ikl L1842
Idirectord X523 B2 44 o
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ocf:LinuxSCSI (7)

ocf:LinuxSCSI — LinuxSCSI % 5L

PN

[OCF_RESKEY_scsi=string] LinuxSCSTI [start | stop | methods | status | monitor |
meta-data | validate-all]

ik

%2 LinuxSCSI I EACHR . B M linux PIAZ IR0 FA 45 B SCST 1545 1] FHME
‘BE Linux A AIZR & B EZRE R

XEFHSH

OCF_RESKEY_scsi=SCSI S|
B TR SCST 24,
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ocf:LVM (7)

ocf.LVM — LVM 5L R

PN

[OCF_RESKEY_volgrpname=string] LVM [start | stop | status | monitor | methods |
meta-data | validate-all]

ik

LVM PR IAS . B HA %XU54E A Linux Volume Manager %5 (LVM) 45 #

XIS H

OCF_RESKEY_vol grpname=%§ﬂ@

%éﬂg e}
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ocf:MailTo (7)

ocf:MailTo — MailTo {CHE

PN

[OCF_RESKEY_email=string] [OCF_RESKEY_subject=string] MailTo [start |
stop | status | monitor | meta-data | validate-all]

it
X2 MailTo MIFEIRACHE, B STFERHRILE IS M) sysadmin %25 HLF-HB4:

XIS H

OCF_RESKEY_emai1=HLFHB{f it
sysadmin [ HLF-HB {4t

OCF_RESKEY_subject="F
H - M%) =
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ocf:ManageRAID (7)

ocf:ManageRAID — 453 RAID %%

PN

[OCF_RESKEY_raidname=string] ManageRAID [start | stop | status | monitor |
validate-all | meta-data]

ik

FHLE /etc/conf.d/HB-ManageRAID H il it & 1 RAID &40 a 8l 15 1A
o

XEFHSH

OCF_RESKEY_raidname=RAID %
TR RAID A (X K/ANE ) o (FE /etc/conf.d/HB-ManageRAID
P ) o
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ocf:ManageVE (7)

ocf:ManageVE — OpenVZ VE %[ CHL

PN

[OCF_RESKEY_veid=integer]| ManageVE [start | stop | status | monitor | validate-all
| meta-data]

ik

X—4F4 OCF BT CHAE P OpenVZ VE,  INIHT 240 & B vzetl util I
24 OpenVZ ‘%35,

XEFHSH

OCF_RESKEY_veid=VE [ OpenVZ ID
FEUIAEE R OpenVZ ID (1S WA 48R ID 1 vzlist -a 5 ) -
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ocf:mysql (7)

ocf:mysql — MySQL ZJEfCH

PN

[OCF_RESKEY_binary=string] [OCF_RESKEY_ config=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_table=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]

DU

MySQL B IEIIA . B LA HA PR T2 45 BE My SQL $5ds 1 5541

XEFHISH

OCF_RESKEY_binary=MySQL —#k i {4
MySQL —#E il U o

OCF_RESKEY_ config=MySQL [t & 3 {4
i & S o

OCF_RESKEY_datadir=MySQL %# H %
A EHR RN B .

OCF_RESKEY_user=MySQL H/?
1247 MySQL ~SFH R I
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OCF_RESKEY_group=MySQL 21
1217 MySQL SFAPREF I ( H &SR E DT RIAR ) .

OCF_RESKEY_1og=MySQL H &30/
HF myspld 1) H &304

OCF_RESKEY_pid=MySQL pid 34
HF mysqld B pid S

OCF_RESKEY_socket=MySQL E#:F
AT mysqld ERF,

OCF_RESKEY_test_table=MySQL MliX#
W IE AR A #E ( database.table Frnik ) o

OCF_RESKEY_test_user=MySQL &
MySQL M o

OCF_RESKEY_test_passwd=MySQL iz H Fr 455
MySQL 3 1 251

OCF_RESKEY_ enable_ creation=BIE5EE (INRAFE)
WA MySQL BdEFEATETE, BAlEE.

OCF_RESKEY_additional_parameter s=BAL 1 F| mysqld Fy HAth S5k

Ja ShiH% % 3] mysqld FHABZSEL, (B4 --skip-external-locking Y --skip-
grant-tables ) .

HA OCF ftx
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ocf:nfsserver (7)

ocf:nfsserver — nfsserver

PN

[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 A B T4 Linux nfs 55 #+/E R Linux-HA H o] i it 5 (0 o8 IR 148
M, BB TFRRE T Linux (9 NFS SEEA0TT, It A eefm 2 H A F 5 .

XFEFHISH

OCF_RESKEY_nfs_init_script=nfsserver [ init A4
fifi Linux distro $2{ILAYBRIN init JIAS . nfsserver BEURACHLKE A 2h/45 1B/ VALY
TAER:FL 3 init BIAS, KRS shA5E 1k %0 nfsserver (1942 2 Linux distro 1M
(=N

Jto

OCF_RESKEY_nfs_notify_cmd=T & Mm% T H,
FT &% NSM 55| Sl AR T E . nfsserver R - B | 52 H
Mt EHL . nfsserver TEIEACERME a0 AT A % i FIT A& A i e e
*ZO

OCF_RESKEY_ nfs_shared_infodir=fTFi#fF nfs HHE(EEMH .,
nfsserver PR AE X —Hr e H P RAE nfs A R B 1% H R 70ihE
WS FE nfsserver A< Byl AL R B SE IR i 75

OCF_RESKEY_nfs_ip=IP Hiitit,
FHTVila) nfs k55 W 5l 1P itk
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ocf:oracle (7)

ocf:oracle — oracle %A CH

PN

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 R IRMIA . #4 Oracle it ZE L 9/FE - HA WIRAS T,

XFEFHISH

OCF_RESKEY_ sid=sid
Oracle SID (aka ORACLE_SID),

OCF_RESKEY_home=f/" FHF
Oracle F /* 32 H 5% (aka ORACLE_HOME), WS4, W SID &I 3
H s FAE Jetc/oratab /7

OCF_RESKEY user=f/
Oracle #ii5#% (aka ORACLE_OWNER), WISHEARIEE, WPk s Rt
$ORACLE _HOME/dbs/*${ORACLE_SID}.ora ¥ & . UWH XM A
H, RFEEEE,

OCF_RESKEY_ ipcrm=ipcrm
A} T Oracle L IPC X% (HZMNAFBAIES ) AIRes 25,
FELBITCIE A B o ARMES TR I B MRS SE ], R R AR 2 S8 LA
[f]—F P S s f i, fEik HLH A A 2 “oradebug” DI RE S H“ipe BR 5 52 FH A%
¥ o EHAMEEETELEUE R, HIREAB A PRI IPCfE R, R

HA OCF ftx
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EEARAS BOAE N e SR ), AT T eSS, HS, AT SE TR HE it T LA
REGRIRERE . 54— dumpinstipe 501 °] B FFTENJE T 3544 IPC X4
HEEEX R SR e B IEM. A= EH: -none: ATl
IPC, A BEAEMEAHEIM (FE: TR HESKIK) - instance: HEHK R
FIXSLAI) TPC #BIFMIBR (BRIN; NiZ 4R ) - orauser: MHFRIZTTIX
S P A BT TIPC (MR —AH P B i it 252, s A
HABLLZ P S AR s 7R R IPC, WA A ) BRIA R B
“instance” N iZ LN, (HAEASFPRE O T ABEII RSB &) 8, 45 IPC Xf
ZELWET (Hlund FREATHEZE T Oracle JE2E ) , WISk HMN
MEREIPC XF 5, EARFIMEN T, N LT HUEUTAY, TRERG E& kLRl —
F BT BT 2, 5% =A% B orauser Ffiff IPC X4 nl ks, (HEHAT
MHBRTE 23T IPC X R A AL, It R AeAERE N SLER A7 F Fst T
AP . RS B AT T, YR It /B R

OCF_RESKEY_clear_backupmode=clear backupmode

154 ORACLE £ i

OCF_RESKEY_shutdown_method=XH] )5

anfaff5= 1k Oracle RSP AN 2T )@, ERIATJT 3 (“checkpoint/abort” ) J&:

IR KA S PR X ATRE R A SE B i L e ik . IR A=
XK “shutdown abort” 1] $41Z J& M5 B “immediate”, XAEREZ T BISCH];

AN N AP I35 7] DL 5G] Oracle, UGHTHRARL,

High Availability 45



ocf:oralsnr (7)

ocf:oralsnr — oralsnr &5 H

PN

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]

DU

Oracle Listener [T IRIHIAS . B Oracle Listener ZEf/E 5 HA WUFASH

XEFHISH

OCF_RESKEY sid=sid
Oracle SID (aka ORACLE_SID), X} Wi#i#4E ( Bi$i4T tnsping SID ) &b
1o

OCF_RESKEY_ home=f/" £ HF
Oracle 11 £ H 3% (aka ORACLE_HOME), HSA+55&, W SID W57
/etc/oratab F .

OCF_RESKEY_user=f{ /"
Pz P S s i iz W AR o

OCF_RESKEY_listener=WWfF
A SR W AR RS2 4) (AN [EIAE listener.ora HYE LAY ) o BRIA W LISTENER,,

HA OCF ftx
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ocf:pgsql (7)

ocf:pgsql — pgsql FIRALFHE

PN

[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 HIBTIRIIA . B4 PostgreSQL 7E 4 HA WA B,

XFFHIZH

OCF_RESKEY_pgct 1=pgctl
pg_ctl AR

OCF_RESKEY_start_opt=start opt
JA BT (pgi ctl 1) -o start_opt) . AN -i -p 5432,

OCF_RESKEY_ctl_opt=ctl opt
HiAth pg ctl BB (-w, -W &) o BRIMEZE "

OCF_RESKEY_psql=psql
psql T4 R4S .

OCF_RESKEY_pgdata=pgdata
PostgreSQL %l H SR 4%
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OCF_RESKEY_pgdba=pgdba
P PostgreSQL I .

OCF_RESKEY_pghost=pghost
PosrgeSQL Wi Wi AL /1P Hihl .

OCF_RESKEY_pgport=pgport
PosrgeSQL Wi Wy 13 1 o

OCF_RESKEY_pgdb=pgdb
H H T I B A

OCF_RESKEY_logfile=logfile
PostgreSQL 55 H i i ST S A o

OCF_RESKEY_stop_escalate={g L

R -m immediate {1 LA E IR ATRELC ({1 -m fast ) o

HA OCF ftx
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ocf:pingd (7)

ocf:pingd — pingd FEIFALHE

PN

[OCF_RESKEY_pidfile=string] [OCF_RESKEY_user=string]
[OCF_RESKEY_dampen=integer] [OCF_RESKEY_ set=integer]
[OCF_RESKEY_name=integer] [OCF_RESKEY_section=integer]
[OCF_RESKEY_multiplier=integer] [OCF_RESKEY_host_1ist=integer]
pingd [start | stop | monitor | meta-data | validate-all]

iR
B pingd VERILEL, it (15 CIB th ) 36458 RS0 ping T 2002411
%&O

XFFHIZH

OCF_RESKEY_pidfile=PID {4
PID 3C{f:

OCF_RESKEY_user=izf7 pingd i) &5y
iz47 pingd W H Sy

OCF_RESKEY_dampen=%J# i) /&
AR (W) o SR Bl

OCF_RESKEY set=X&ZM
TR ORI ) S A9 i P P 4 B D 5 B4 R

OCF_RESKEY name=/@ M4
B EPEENAR. XEH TR,
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OCF_RESKEY_ section=wf/324HR
BCEE R . DT R E -

OCF_RESKEY_multiplier={HIR%L
FRIF LLIEFERY ping 17 A AR

OCF_RESKEY_ host_1list=F#HLFIHE

TR ping T 1R BRUCHPNAT CRCERY ping 19 5. AT EAEE

HA OCF ftx
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ocf:portblock (7)

ocf:portblock — portblock 5 {HH

PN

[OCF_RESKEY_protocol=string] [OCF_RESKEY_portno=integer]
[OCF_RESKEY_action=string] portblock [start | stop | status | monitor | meta-
data | validate-all]

ik
portblock [ FERIIAS . & TGS BEAE A ip Feim 1,

XEFHISH

OCF_RESKEY_protocol=pi
T E B/ BR B L A PR

OCF_RESKEY_portno=¥i15

T E B/ BRBE LR 35 115

OCF_RESKEY_action=ffF
BLTE protocol::portno |58 MAHRAE (BHAE/#RFRFALE ) -

230 High Availability 575



ocf:Pure-FTPd (7)

ocf:Pure-FTPd — i& fI T OCF %IHACHEAY FTP B,

PN

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

ARG P Active-Passive % & 7 A{ Pure-FTPd,

XFFHIZH

OCF_RESKEY_script=ify e AR A AR 42
Pure-FTPd Ji5 ShIIA I 5 B 4% . 1911 411/sbin/pure-config.pl”

OCF_RESKEY_conf file=iy5EH& AR ML E U4
i S RE PR A2 ) Pure-FTPd L& SCF45 . 19140/ete/pure-ftpd/pure-ftpd.conf”

OCF_RESKEY_daemon_type=i 5 B MR M EC B 14
1 pure-ftpd BRI FH 1 Pure-FTPA ST R . ARGETIE: T pure-
ftpd, “mysql”HF pure-ftpd-mysql, “postgresql” T pure-fipd-postgresql,
“ldap” AT pure-ftpd-1dap

OCF_RESKEY_pidfile=PID {4
PID CfF

HA OCF ftx
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ocf:Raid1 (7)

ocf:Raidl — RAID1 %[ CH

PN

[OCF_RESKEY_raidconf=string] [OCF_RESKEY_raiddev=string]
[OCF_RESKEY_homehost=string] Raidl [start | stop | status | monitor | validate-
all | meta-data]

DU

RAID1 BT IAIA . 48 UL S A A A B RO Raidl B2

XEFHISH

OCF_RESKEY raidconf=RAID Ji¢ & {4
RAID P8 04, #lUn /ete/raidtab 8%, /etc/mdadm.conf,

OCF_RESKEY_ raiddev=Hti¥#%

TR o

OCF_RESKEY_homehost=HT mdadm /) homehost
homehost 84 FME ; X J&bE 6 RAID B A/NETE A9 mdadm Difig, @i E)dh
“homehost” 1% & MHFIAE R REAE S PEAY RAID, XAEEENIASHANINE &
B s A F Bh AL A
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ocf:Route (7)

ocf:Route — 5 IR 25 1%

PN

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]

DU

Jo TS 28 8% o SR EALFIRIZR B | Gl R SCH bk rg B ey, AR
o YR A Hy o USRS A A B R AT BRI 1Y AR R TRORERIN, II% T
BACHARA o 5B R /R0 — AT TP TPsec BRiE N - BT
A A R TPsec BRIEHRIA A E e MIZX B 0L, SRS, DL
FI K H G AR PR S A5 . L ipsec LSB WEU, - M B sl th OCF ¥t

Mo - BIRWFZR, Biffi% ipsec fERRHHRTE . - G ipsec I Hh BT [A]
AHESN YT, ORS00 S ph BT S A 2 7 B i s AR B I B Z RiTJR 31

XEFHISH

OCF_RESKEY destination=HARM%
FONEEHECE R BRI (aiEHL) o DA CIDR FRIRTEFEE ML ik 5 4%
(flne24”) o WAREA SRR, KIS H . WRA XTI
BRI, 5H8E<0.0.0.0/07 5 “default”,

OCF_RESKEY_device=H &M 45k %
FH T2 B ) 22 O R 2515 4 o

OCF_RESKEY_gateway=/& IP il
FHF206 H %) 9 56 TP bk

OCF_RESKEY_ source=Jf IP #ihl
A2 G B AU TP Ml

HA OCF ftx
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ocf:rsyncd (7)

ocfirsyncd — £74 OCF FIEACHE rsync SFHRE AR

PN

[OCF_RESKEY_binpath=string] [OCF_RESKEY_conffile=string]
[OCF_RESKEY_bwlimit=string] r syncd [start | stop | monitor | validate-all | meta-
data]

DU

HAEHE rsyne ST FEF

XEFHISH

OCF_RESKEY_binpath=rsync | ST 52 8 545
rsync . 3EI SCOFEAE . 514 /ust/bin/rsync”

OCF_RESKEY_conf file=H5¢ % BRAL I AL E SO 44
T EE AR rsyne SPAPRRIPBCE SCHF 44 o il An*/ete/rsyned.conf”

OCF_RESKEY_bwlimit=FRi| VO 7758, FAALEERNT 5Ty
R A TR E o KA R, SRR T 1Y, XN rsyne AT
R (BORFATLLE ) mrfsk. T rsync fRRIRITERT, KA
Be, SRJEA sync FIWr LR T, AR AR T AR R Z BT RF T o ORERS
PR E TR E M B (B FIR A B
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ocf:SAPDatabase (7)

ocf:SAPDatabase — SAP % ## FE i 5L

PN

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_USEREXIT=string
OCF_RESKEY_POST_STOP_USEREXI T=string SAPDatabase [start | stop | status
| monitor | validate-all | meta-data | methods]

B
SAP B B IR A o B BT 2R A SAP B A HA BRURAE B

XFEFHIBH

OCF_RESKEY_ SID=SAP &4t ID
ME— SAP RGARIHST. B4 PO1,

OCF_RESKEY_DIR_EXECUTABLE=sapstartsrv Fl sapcontrol f§#4%
sapstartsrv Fll sapcontrol [ 5¢ 4= R A2 145

OCF_RESKEY_ DBTYPE=({ LN 7
S B E LN R 24 7k . 5E M : ORA. DB6 I, ADA,

OCF_RESKEY_NETSERVICENAME=:MTFEF 4 FR
Oracle TNS WiWTFEF 247K o

HA OCF ftx
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OCF_RESKEY_ DBJ2EE_ONLY=HZ¢%E T JAVA Hitk
WRAE SAP Bl i A 4055 ABAP Hikk, #E213% N TRUE,

OCF_RESKEY_JAVA_HOME=Java SDK &%
{24 DBJ2EE_ONLY S8 E N true If AT 5. #ii A SAP WebAS Java
{d5 FH Y Java SDK [ &4% o

OCF_RESKEY_STRICT_MONITORING=I47 N FFE 2 i
P T IR A 2 . AR BN true, B SAP T H
G EEPE) &R . AE Y Oracle —2 i, BN XSFEIEAFEF R
{ERS A AT B 75

OCF_RESKEY AUTOMATIC_RECOVER=/3HEZEH A ZhE sk E
SAPDatabase 7% JFACEE B sh2i Mk E — R R G 3. XAl hilidist s
RDBMS 55 il o (- A1/ i a 59k 2 A 2 ok 5E i

OCF_RESKEY_DIR_BOOTSTRAP=j2ee bootstrap [ 5542
J2EE 54| bootstrap H 551158 4B e #4240
/ust/sap/P01/J00/j2ee/cluster/bootstrap

OCF_RESKEY_DIR_SECSTORE=j2ee 4117 H s HIEE
J2EE &M H R e 2R E S . filan
/ust/sap/P01/SY S/global/security/lib/tools,

OCF_RESKEY_DB_JARS=jdbc XS 13144
BE PRI jdbe BRBNFET (058 2 PR X444 . 7F Java 5% 6.40 Fl
7.00 H, ‘B4 H3IM bootstrap.properties SCAAFEZH, X Java 5% 7.10, %%
OB o

OCF_RESKEY_ PRE_START._USEREXIT=J3 3l IA< 1642
TZGTVESA ST T B AR SRR 7 1 56 2 B A B A o

OCF_RESKEY_POST_START_USEREXIT=/ a5 A B i&12

KBTS Bl AT IR IEIAS sl 1 1) 5 A RE B A2 o

OCF_RESKEY PRE_STOP_USEREXIT=/ ZlHij A 1 842
TGV 1 FT IR T B AR Bl R 11 58 2 B A A

OCF_RESKEY_ POST_STOP_USEREXIT=J 35 A 115
IS L5 AT IR IRIAR sl AR 7 1) 5 4 B A2 A2 o
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ocf:SAPInstance (7)

ocf:SAPInstance — SAP L& IEACHE

PN

OCF_RESKEY_InstanceName=string OCF_RESKEY_DIR_EXECUTABLE=Sstring
OCF_RESKEY_DIR_PROFI LE:Stl'ing OCF_RESKEY_START_PROFI LE:StI'ing
OCF_RESKEY_START_WAITTIME=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]

DU

SAP MR IEINA . TF SAP SLHIVE N HA WIS T,

XEFHISH

OCF_RESKEY_InstanceName=3Lfi|#FK: SID INSTANCE VIR-HOSTNAME
SE4BRE SAP SLHI4FK . 141 PO1_DVEBMGS00 sappOlcis

OCF_RESKEY_DIR_EXECUTABLE=sapstartsrv fil sapcontrol 9§42
sapstartsrv Fll sapcontrol [ 5E 4 FR & %45

OCF_RESKEY_DIR_PROFILE=/A st & X HI g
SAP J5 ShFC B SO 58 4 B B A o

OCF_RESKEY_START_PROFILE=J3 3l & X2 FR
SAP JA B E SCIAF A FR

HA OCF ftx
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OCF_RESKEY START WAITTIME=AGAr %Nt EG I BENE s ( AZEff J2EE-
Addin )
TAMEGE R, SRURACHRE P T AR E . SR WS P AR [8] SUCCESS, )i
ALk SUCCESS, X6 F g (]8R A F, il in7E J2EE-Addin 52
B
OCF_RESKEY_AUTOMATIC_RECOVER=J3 FaiZ2% M A b shik &
SAPInstance FXURACIE A 24K E — R RIMEE 8l X &t H kst
B SEAIEFE IR AT cleanipe SEERFY

OCF_RESKEY_ PRE_START_USEREXIT=J3 ZIHi A 184
LGRS P T AR BRI 1 50 4 B B A

OCF_RESKEY POST_START USEREXIT=/3 35 A i 1545
RGNS Bl AR T I IEAS Bl R e 17 58 A B A2 A2

OCF_RESKEY_ PRE_STOP_USEREXIT=/3 ZHij 4 g2
TGRS L FT R I T A AR Bl RE I 1) 58 4 B A2 A2

OCF_RESKEY_ POST_STOP_USEREXIT=J 35 A iR 1%
IRTTVRAE 1E G A T B AR SRR 7 119 58 2 BR A B A2 o
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ocf:scsi2reserve (7)

ocf:scsi2reserve — scsi-2 1584

PN

[OCF_RESKEY_scsi_reserve=string] [OCF_RESKEY_sharedisk=string]
[OCF_RESKEY_start_loop=string] scsi2reserve [start|stop | monitor | meta-
data | validate-all]

b
scsi-2-reserve X IFACELE A SCSI-2 PR A9 (54T scsi-2-reserve B i 4 1E H 5K
i, FntgE SCST MBI, ZHEIFACHEIE T B scsires £111)

scsi_reserve, JE# EREE T Linux 19,

XEFHISH

OCF_RESKEY_scsi_reserve=scsi reserve fiia
scsi_reserve EA [ scsires WA . B BISEI SCSI 4 | SCSI-2 B

[52]
FH o

OCF_RESKEY_ sharedisk=J:Z i,
CIEFSeeliopi ez

OCF_RESKEY_start_loop={FFRiEik s,
TRFERT 22 T, Start_loop e B TR ER

HA OCF ftx
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ocf:SendArp (7)

ocf:SendArp — SendArp 7% I/ CHE

PN

[OCF_RESKEY_ ip=string] [OCF_RESKEY_nic=string] SendArp [start | stop |
monitor | meta-data | validate-all]

R
PO St TP LTS Arp.

XIS H

OCF_RESKEY_ ip=IP #blik
JZi% arp AURY TP Huhl

OCF_RESKEY_ nic=NIC
Ki% arp fHY nic,
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ocf:ServeRAID (7)

ocf:ServeRAID — ServeRAID %54 HH

PN

[OCF_RESKEY_serveraid=integer] [OCF_RESKEY_mergegroup=integer]
ServeRAID [start | stop | status | monitor | validate-all | meta-data | methods]

DU

ServeRAID Y BEIERIA . & Ja F/ZS F LS ServeRAID A 314,

XFFHIZH

OCF_RESKEY_serveraid=serveraid
ServeRAID i& B #5145

OCF_RESKEY_mergegroup=f 4l
W )2 K B s

HA OCF ftx
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ocf:sfex (7)

ocf:sfex — SF-EX % iH/CHE

PN

[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]

ik

SE-EX MBS IRMAIAS o & A o Oy 504 B = A A A

XIS H

OCF_RESKEY_ device=3ik%%

fif A o P R A PR B A A

OCF_RESKEY_ index=Z5|

it SRR R B s AL B T8 1 BEZ . BOAMEE 1.

OCF_RESKEY_ collision_timeout=8iE B0t
R 00 280 B R A o R SRR ] o BRI 1D

OCF_RESKEY_monitor_interval=Witi[E]FF

LI (LI EAAL ) o BRIADH 10 75

OCF_RESKEY_ lock_timeout=4%8iE ]
AHRBUEM (UFP AL ) o BRIk 20 75,
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ocf:SphinxSearchDaemon (7)

ocf:SphinxSearchDaemon — searchd 7 HH

PN

OCF_RESKEY_config=string [OCF_RESKEY_searchd=string]
[OCF_RESKEY_search=string] [OCF_RESKEY_testQuery=string]
SphinxSearchDaemon [start | stop | monitor | meta-data | validate-all]

ik

X searchd WIFACHE, T Sphinx R )T,

XFFHIZH

OCF_RESKEY_config=it & 3
searchd fic & 1o

OCF_RESKEY_searchd=searchd —#k|3Cff

searchd 351 3014

OCF_RESKEY_search=182 ikl 04
WS AR TP 2 TR SO DL T DRI L

OCF_RESKEY_testQuery={lli{ A if

W AR rp A A T I RE N A IO PERC AR S | P B AR SO
B U 2R ST 3P R 2 B RE AR 5 | LA [0

HA OCF ftx
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ocf:Squid (7)

ocf:Squid — Squid ¥ RA

PN

[OCF_RESKEY_squid_exe=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 M BEIEACEEL, B Squid SLIfE HA BEAE B,

XFEFHISH

OCF_RESKEY_squid_exe=n] #1301
RTINS ZSEERE squid IR $A 7301

OCF_RESKEY_squid_conf=fit &
EREDTFBE, BB HZ RA EFERY squid SLHI3E & Bl & S

OCF_RESKEY_squid_pidfile=Pid Xf4:
XIEMFHERISEL, ZSEChHZ RA & B squid SE4IFHE & 3E R id S0

OCF_RESKEY_squid_port=¥il15
BIELTESE ZSBOYHIZ RA BEHLY squid SEHFEEN IS Qs
Mz Aud, HegfseHhz—,

OCF_RESKEY_squid_stop_timeout:%ﬁﬁﬁ{gﬁﬁ%%fﬁ%@ﬁ
WBECH AN SEL, TEiFIEBRVERT, Bt FE w1k S S5RX
ZHEEMPPEUE A HE R, BOAERE 10,
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OCF_RESKEY_debug_mode=ii#
WESHCNTTSE, ZSH8 S x s vit, ZRA it TR, i
% x, STDOUT F11 STDERR #B 5 7€ 1] ] debug_log $8 & 1 H & X, RIGFT
JF builtin 7¢)Z2 35 x, XT v HAEARRIA .

OCF_RESKEY_debug_log=1i{ H &M Hx
R Ak H Al 28, w2 8ds e i H B BAR S, (GEH T RA
BT TR . XTI, 520 debug_mode, ARAL HI{EIH
{ERTE N, B DL NG E . </var/log/” R B SEEB, B E SCHR A
# KM “syslog_ng_conf”, “log”{ENJG%K,
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ocf:Stateful (7)

ocf:Stateful — W AR B IRAC BLR 71]

PN

OCF_RESKEY_state=string Stateful [start | stop | monitor | meta-data | validate-
all]

B
>+

e SRR Y B PR C LR 1]

XIS H

OCF_RESKEY_state=tRZS 30
A RS N &
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ocf:Sysinfo (7)

ocf:SysInfo — SysInfo ZJHTHL

PN

[OCF_RESKEY_pidfile=string] [OCF_RESKEY_delay=string] SysInfo [start
| stop | monitor | meta-data | validate-all]

ik

X4 SysInfo ZRACHE, &ids% (LA CIB A2 ) ¥4 Sample Linux fi A4 F
J&ME: 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: Mbram_*: Mb root_free: Gb cpu_speed
(Linux): bogomips cpu_speed (Darwin): Ghz

XIS H

OCF_RESKEY_pidfile=PID {4
PID (1%,

OCF_RESKEY_delay=TiEiR
THERE T ARA BB

HA OCF ftx
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ocf:tomcat (7)

ocf:tomcat — tomcat FFii 03

PN

OCF_RESKEY_tomcat_name=string OCF_RESKEY_script_1 og=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 FRIERIAS . &4 Tomeat SEHIVE N HA TR 3,

XFEFHIBH

OCF_RESKEY_tomcat_name=% 4 FK
TR 4R o

OCF_RESKEY_script_log=iZMI4A H &M BR
A H & B AR,

OCF_RESKEY_tomcat_stop_timeout={51}H} AT

{5 L HE T o

OCF_RESKEY_tomcat_suspend_tr ialcount:%ﬁtfgﬂ:ﬁ’ﬂﬁﬁmﬁ(ﬁ
LRpE IR F B
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OCF_RESKEY_tomcat_user=Jg &M H P4

JA IR 44
OCF_RESKEY_statusurl=IRZEHIAA URL
RAHHINA URL,

OCF_RESKEY_ java_home=Java i/ EH %
Java WP £ H %,

OCF_RESKEY catalina_home=Tomcat )~ FHZ
Tomcat FYH ' F H %o

OCF_RESKEY_catalina_pid=Tomcat i PID LA
Tomcat FJ PID /444 .

OCF_RESKEY_tomcat_start_opts=Tomcat Ji3 sl
Tomcat J& B3I ,

OCF_RESKEY_catalina_opts=Catalina I
Catalina Y& ,

OCF_RESKEY_catalina_rotate_log=jjg§% catalina.out frii
JiEHE catalina.out HRik o

OCF_RESKEY_catalina_rotatetime=Jjg¥% catalina.out 4 []7E
Jie%% catalina.out [ EJFEE

HA OCF ftx
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ocf:VIPArip (7)

ocf:VIPArip — RIP2 PMS A4 gL TP Mk

PN

OCF_RESKEY_ ip=string [OCF_RESKEY_nic=string] VIPArip [start|stop | monitor
| validate-all | meta-data]

ik

RIP2 PR REHDL TP Hidik, %A quagga/ripd 45 AR F- M S A8 TP 344 . &
AT LATS IATNBR 1P 5114

YIEFHSE

OCF_RESKEY_ ip=A[a]F M) IP Huhk
A F PR ) TPv4 Hodik, Bi14n<192.168.1.17,

OCF_RESKEY_nic=] #&I&H {5 B nic
R i A5 S nic. 3% ripd {# FHIX — nic $FEEHF BB 2 AL .
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ocf:VirtualDomain (7)

ocf:VirtualDomain — 4& Hil g #01 3%

PN

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]

ik

libvirtd & PEAY EUE, (ak.a. domU, EHIHL., EIFRESE, BEAARBURLTIREE)
H IR EE

XIS H

OCF_RESKEY_ conf ig=Rg Uit & i
A Libvirt Bl & SRR 46X AR

OCF_RESKEY_ hypervisor=tiZ & T URI
R P HE A BT URL, A 3HE URLAS A0, 155 W libvirt
SCRY . IZBRONMEIE T RS

OCF_RESKEY_force_stop={& |k H i H )& H]
1 IR SRR Db (95257 il S ERUHE (SUE M R R ) A
YHRIEH AR A TR T

OCF_RESKEY_ migration_transport=itFE s R L
R T 2 I A O B P A . STl i ndny, S
libvert SCFY . WA WAZSEL, 1T IKE 6 ] libvert (1) BRIMG 4 14 e 2 o
PSR .

HA OCF ftx
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OCF_RESKEY_monitor_scripts=PAZSk b m Wi Fe e A< 5 25
PR EL W R S N IR SS, IE RIB S IMZ S ECRZ WA AR 5 35 . 1
B HAAUEAES, 5 shRaE S A B BT WA AR AR 58 B s
AT TR B SSRGS, DG RNOIZIER
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ocf:WASG6 (7)

ocf:WAS6 — WAS6 %At HL

PN

[OCF_RESKEY_profile=string] WAS6 [start | stop | status | monitor | validate-all |
meta-data | methods]

ik

WAS6 HEIRIEIAS , &% Websphere Application Server (WAS6) /- HA %4
H,

XEFHSH

OCF_RESKEY_ profile=Ml%E {4/
WAS Bt & 445 o
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ocf:WAS (7)

ocf:WAS — WAS it

PN

[OCF_RESKEY_config=string] [OCF_RESKEY_port=integer] WAS [start | stop |
status | monitor | validate-all | meta-data | methods]

ik

WAS [ IRIMAS . &% Websphere Application Server (WAS) /£ 5 HA %R
H,

XFEFHIBH

OCF_RESKEY_config=Hi¢ & ¢
WAS B S

OCF_RESKEY_port=Jii
WAS (snoop) ¥iij I 15,
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ocf:WinPopup (7)
ocf:WinPopup — WinPopup 7L H

PN

[OCF_RESKEY_hostfile=string] WinPopup [start|stop | status | monitor | validate-
all | meta-data]

ik

WinPopup B IRINIAS . B STERR R A A BT ) sysadmin A9 T AERS & %
WinPopup 14 &

XEFHSH

OCF_RESKEY_ hostfile=EHl3CM
£33 2 3% WinPopup T B0 EHLE SR,

HA OCF ftx 255



256

ocf:Xen (7)

ocf:Xen — & H Xen DomU

PN

[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_Dom0O_memory=string]
[OCF_RESKEY_monitor_scripts=string] Xen [start | stop | migrate from |
migrate to | monitor | meta-data | validate-all]

ik

Xen EBHAEFEFEF R GEIRACEE . 8RS TR S A 1 53 B WU 3 Xen 4
HERSCH], TR Xen EAUBLSEH], AFRAYBEHT . FA T A RS & S8
B Pr (xmfileJ& M) o QRGEE IR LATEIRIE ], WINIZBA [, S0,
UNERPH Ko B H e A A AR B 11 python FERL (BIUNSIAFEIRAFR ) , FHE 24K
e, HEEAREME, WRAEERAER RO (AT gesk/ R E S, 7
WZ S TR ), WA, AR SRR, i L RESE LA ID
AR G s . L guest t1 1] LAiE 4 5 F] meta_attribute allow _migrate
il

XS H

OCF_RESKEY_xmfile=Xen {3044
ZBIHLH Xen $5 ] SCHRRILE 0T 572

OCF_RESKEY_ name=Xen DomU %K
AP A FR

OCF_RESKEY_allow migrate={fi HTELiTH
% bool SR EHINLE FIELITER .
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OCF_RESKEY_ shutdown_timeout=7x T Hnt
Xen RSS2 xm CPA PR . WRAEBRT BT AR, %A
BRI xm G %S, SRHSCH 1 . WA E, BB E R
M =002 o BRZAEIE R 0 Fram il a7 BPv == .

OCF_RESKEY_allow_mem_management#iﬂ%ﬁj?‘& gl
ZARVERE XS H T Dom0 1 DomU (13 shAE IE45AE 3 FHINAFE I Sl
RNBCEA RV ST N,

OCF_RESKEY_reserved_DomO_memory=§'i/J\ Dom0O V\]ﬁ
i I NTEAS BRINE, %805 E Xh domO 15 B 1 B/ NIAE . BRI e/ NN TE
S|
= 512 MB,

OCF_RESKEY_monitor_script s=ZS K5 b E’J%%ﬂﬁz%ﬁfﬂj—‘ﬁu%‘%
AR B ARRAUSR N IR SS, TETERI I BN S A2 A A S 3
TR EXFEOLT, 520k IR ERY R S ER i O 2 /0 /& DomU
Je ST A A 55 e e (AR ]

HA OCF ftx
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ocf:Xinetd (7)

ocf:Xinetd — Xinetd %54

PN

[OCF_RESKEY_service=string] Xinetd [start | stop | restart | status | monitor |
validate-all | meta-data]

ik

Xinetd FYRIEIIA . & Ja sh/4% 1k xinetd BHIARS . 1B &, xinetd SFH LT
RGBT BASRASEIRET . T2 WRBEEE RS T —S
HIARSS, Nk xinetd $8 7€ -stayalive E51, 75 W SAERINE 5455 (EAF Bk . 8%
H, T LR SR N ER IR SS, 5140 echo.

XFEFHISH

OCF_RESKEY_service={%%

xinetd & HL RS 4 o
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GNU 1F7[E

LERHFL 5 GNU i FHA I AIEA GNU A i SO 7R alIE

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.

c) 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.  If the 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.  Ifyou 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 sign a “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/lgpl.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.

I.  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.  For any 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:

Copyright (c) YEAR YOUR NAME.
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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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