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FIE 3.3 LKAl =2 RN T D

1 YaSTV T AZEY 2 —)VNT, [Security] H7 AV EA LT,

2 [ LeildtoFRIE] 24 L £,

YaSTIC LB A 2 A b — )L & HARE
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3%L<Wﬁbtﬁ§z&w Gl [GEEFF— 7 7 A DRk &

Vw27 LEJT, Zhic ek X —DMERR S /etc/corosync/
authkeyll =% J\iﬂi'f

HE7e2 9, Cluster- £¥a2Y54
274
B feZ=vE )
aaaaaaaa
2
R LY 5 RS9 DBER. LT OKY Y ERLT/etc/ais/authkey B EBMLET .
BEAFOOI RS SIT DIl ete/ais/ authkey £ED/—K 1S FHTIE LTS,
~F Fr (O

4 G EREET LRG0, (7] 2720y 7358, /ete/

corosync/corosync.conflliXEMNHZIAEN, YaSTV 7 A H &
Va— KT LET,

5 IHICTTAHFG E%m Sl 323H [TRTH ) — RADF
EDHRE] (26 X—V)IC &i?o

3.23 IRTDJ — RANDHREDERE

FERE L TERSNIZHET 7 A VETRXTO ) — RICFHETaE—7 21
DHOIZ, esync2V = IVEMFHL T, Z7I9ZAFZHNDTNTH ) — RV
r—hrLET, Csync2ld. [@HZ IV — TN — F ENTALEOR DA A K
FCEET, KAV —TE AUNRANOMBEDOY A NE Zod]
GBI — (A7 V= TN TEDT 7 A IR [GIT 2 EFT 5848 —
NeFfoThET, ZVv—7, &7V —TIgT5RA NG, BIUO®S
W—T DEE/EAIV—IVIE, Csync2iXET 7 A )V /etc/csync2/csync2.cfg
TIFESNET,
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Csync2ld, dabici, [EHHZ IV —T7HTIPY KL A & FHHIHEE X —%2HHL
F9., BEHEL BV T I1o0X—T7 7 A NV EERL., TOT7 7
ANETRTOTI)N—T AN —FT 508N H ) $9°,

Csync2®DiAiC DT, http://oss.linbit.com/csync2/paper.pdf
EHIHL TL 7280,

FIE 3.4 YaST CCsync2%:i%E 9 5
1 YaSTV T AZEY 2 —)VNT, [Csync2] TV EZ £,

2 [dl 7V —TRIGET HI1E UaiAx ] Z7ov—77T L] %7
Vo272 L. Z7I9AIADTRTD ) —RKoa—hIVKRANGE ATIL £
¥, J—RZT&IZ, hostname A< Y R SIREN/=SUFH 2 1FFEICfF
HT50ERHY £,

3 [FAHAF -] 22V LT, A7 V=T DX =77 )V
EAERLET., =77 AL /etc/csync2/key_hagroupll®H &
AENET, ZoT7 7 AV fFRKRIC, 7927 DT RNTD AL N—
WCFEICaE—d20ERH £,

4 TXCo/—RT, WmE, BishsElodhs 7 v A Ve [EH
TrAN] UANMIANDGIZNE, [T » Dl 27 ) v 7L
E3c

" Communication Channels | 2 Cluster - Configure Csync2
Security - Sync Host ~Sync
Service | e

/etc/cc rosyTc.con
fetc/corosync/authkey
fetc/sysconfig/pacemaker
fetc/drbd.d
/etc/vm/ivm, conf
fetc/multipath.conf
fetc/ha.d/directord.cf
fetc/ctdb/nodes
fetc/samba/smb.conf
Jetc/sysconfiglopenais
fetc/csync2/esync2.cfg
fetc/esync2/key_hagroup

[ Add H Del H Edit ][ Add H Del H Edit ]Add§uggestedFMesy
l

Generate Pre-Shared-Keys H Turn csync2 ON
L ] Lamcs | o
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5@%?6774w@U1bﬁ5774w%[fﬁ] Lif] o &7
LAIRA] T 55813, A48T 58K /%@_ﬁﬁbi’?‘ T AT &I
%ﬂﬂz%%ﬂﬂ?é%?#%@i?

6 [Csync2Z7>1292] 227V v 27 LT, Csyne2z7 774 7ICL %
I, Zhick->7T, 7— MRRCCsync2 N HENFNICHHEB L £,

7 TRCOAT Y a VISBHREBVICHESNES, [ 22V v
LT, YaSTZ T AF BV a—)VEMK T LET, YaSTACsync2D X E N
A% /etc/csync2/csync2.cfgllH TIARE T,

Csync2D HERIE, (KITRT DI, a~ >y RIA U sEill7at 2%
HBLUET,

FlE 3.5 Csync2 TiEZ 7 A N2l d &

Csync2 C7 7 A V& IEFICEMIT 21218, ROFHESRME 272 L TB L LE
nHYET,

o [ACCsync2iXEX TXTCD ) — RTHHTELLENH Y £, Csync2

TlEHHT 7 7 A )VD YU A MI/etc/csync2/csync2.cfgh @b
2. FlE3.4 TYaSTTCsync2% iXiET 51 (27 X—I)Tiish T
T 7 ANEFHEL KT, IO/ = NICFETT 7 A V%=
E—L £,

* AT w T 3QRIN—=I)T1D2D ) — RIHFX L 7z /etc/csync2/key

_hagroup” 7 A V%, 7719W@7AT@/ Ricabe—-L T~
S, ZDT7 7 AL Csyne2ll L ARRRE CREICZ2 ) £9, 72720
?«T@/~PTED774»T&Thi&b&mwf\m®/~FT
L7 7 ANV BHEMRLRNT LS,

* xinetdMITNTD /) — R TFEITEINTWEZ &AL T &0,

Csyne2ld, 2T —FVIHKFT L6 TYT., Koa<wy R L
. root& L (xinetdZiCdL 7.

rcxinetd start

FED: J— NETOH—EXDBEK

Csync2& xinetd% 7 — MRRCHENINICBHEB L 205G, TXXTCo
)= RT, Roa<wry RzFRTLET,
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chkconfig csync2 on
chkconfig xinetd on

1 Roa<xy Rue ) —=RDIDOTFEITTLHZ LT, 77 AI)Volaifl %G
L£9.

csync2 —-xv

ZHICE->T, TRTCOTZ 7 ANB—ZICEENET, I XToT >
AIWBIERICEIATE S &, Csyne2 T —7 LT TL £7,

BTSRRI LD 7 7 A WISEHED ) — R720 Tl O 7 — KT
LEHEINTHDLEEIE, Csyne2 HinanE s Ed, Koti/ie
S TInFoRshE T,

While syncing file /etc/corosync/corosync.conf:
ERROR from peer hex-14: File is also marked dirty here!
Finished with 1 errors.

2 HED ) —RDOT7 7 ANNAN—Y g0t [IRR] B ET LRSI 7
DT 7 A INErE L CHEIIZ TV, ek cE £,

csync?2 —-f /etc/corosync/corosync.conf
csync2 -x

Csync27 7 ¥ a ¥ OFMIC DWW T, csyne2 ~helpZFITL TL 2S00,

JEsC: D b YA

Csyn2ld, / — Ko7 7 A NV EHATEIAL T2 b TiEdH b A,
AT 7 7 A WV EBHTH-CNC. TR 6D 7 7 A )V & Ffil ¢ Hh)
M2 0ERH Y £,

DI ABHNDTRTD ) = RIcxF—T v A NVEEJISEZ6, 331H 752
BTt I4 029 5) B0 X—I)THHIN TS K Hia, FEARN Y —
CARBHBL T, 259 RAF BT L ET,

3.2.4 HY—EXDOBELs

YaSTZ S AXZEY 2a— )V TClE, A7 are LT, J— kI —RT—E
DY —E2AZHBET E2NEINERETEET, COEY2a—VTlE —b

YaSTIC LB A 2 A b — )L & HARE
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2% FEICHBB LI MELT 22 b TCXE(ZDDIaxsy RIoA v %
ﬁﬁbt<ﬁw B, VIAB ) —=REF I, VITRAAY Y=
TR —Vx ZHCET H121E. OpenAlSEH —E 2L L CHIBT 20 ENH Y £

7,
FIF 3.6 H—EXFHEBFEITIZET S
1 YaSTZ 9 AXZEY 2 —)VN T, [H—btX] Hha)ictoEzx £,

2 DU ITAE ) — KT — T 57-NC0penAISE BRI Z1Ci%. [ 7—
Rl Z0V—T T84 2547 9 2R $£9,

37525 —20HKE. B, BLOEEHIC, Pacemaker GUI% {f
T L, [mgmd 8 FFE T 5] 24 S LET, 207 —F L
GUID 1= T,

4 OpenAlIS% 7= 2 HICHB E 12 13MF1IET 2121k ThZFhoRy > %
Jy 27 LET,

5 [5£7] #2927 LT, YaSTY FAZ TV a— VKT LET,

[7—F] =TT, [F7] 2R HGE. 20— KT -7
5H7=NC, FEIT, OpenAISZRHIGT 252 H U £9, OpenAlS% F-#/TH
4 512l rcopenais start2I VY RZMHL £,

33 9SARI%=XV3A42ICTHB

W7 5 28 FHEDTETIRIE. AF v I od T4 NIT 5D B —
E2ARBHBETEET,

FlE 3.7 OpenAlS/Corosync ZFili L. A7 — 54 X% F=v 295

1 7V 5AFDE ) — RTROa< > R&EF41 L T, OpenAlS/Corosync %
&é?l/ i‘g‘o

rcopenais start

2 J—KD1DT, Koa<wy REMHHLTZ I 2% DRERTELEL £7°,

crm_mon
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TRTCD ) = KA oA votga, BINERO L1280 £,

Last updated: Tue Mar 2 18:35:34 2010

Stack: openais

Current DC: e229 - partition with quorum

Version: 1.1.1-530add2a3721lalecccb24660a97dbfdaal3e68£51
2 Nodes configured, 2 expected votes

0 Resources configured.

Online: [ e231 e229 ]

COHTINE. VS AF Y= A=Y R NEEIL, VY —AREMT
XLWRREICHLZ B RLTWET,

BARHELTT L. /= RT3 N8 5726, 7 ITRAF VY =AD&
EERBTEET, crma vy RIA Y =y, FRETI9T7 4 v 72—
AT =T oA ZMHLET, L. H55E 277X 5V Y —XDFHEE
EHGUD (61 X—NEdHesm 2 5281 —ADFRELEHEH (2~ R
F42) (95 N—=IEBIL T ES0,

3.4 AutoYaSTIC & 52 A=EFE

AutoYaSTIE, =—H D/ A7 L ¢, 12/ F®SUSE Linux Enterprise > A7 2
ZHENICA A =V T 572D A5 LT, SUSE Linux Enterprise T
5, A VAR =NV EHEDT — 2 %L AutoYaST /1 7 7 A V2 ER T E &
T, TaT AL ST A VA=A TDIIRE, AV AR=L Loy
AT INIEAAI NS STE R N 5 72 o AT IS0 5 KD ICRET 5 1
FAuoYaSTICHE RENE T, coTda vy AL, SESERHFETARE
RIS £7,

IFIFELTF VA TOAuoYaSTOMN H T FEDFMIC DWW T, nttp://
www.novell.com/documentationlld % [SUSE Linux Enterprise 11 SP1 12
AT R BB L TLZEn, FRS, THEjA >R =) &SI L
TLIE& W,

FIE 3.8 AutoYaST T2 A% /) — N7 o—>>zEKkT 5
i) —Rora—2rThbr o524 ) — REERTAEEE. KoFlEE

ffCcEEd, ra—r L7z —RiZE BNy r—=I0N A AR =)L &
N, 70— —RIFEICY AF LRERFTF>Z L1020 7.

YaSTIC kB A4 A N — L& HAk

Y Wamerd

e
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B TCRON=RT =7 FICV T 2% ) — NERET L 0ERS L5513,
http://www.novell.com/documentationild % [SUSE Linux Enterprise
11SPLEAL A K] @ (= XR=ZDHE)A > A F—I) ¥ 7 a2 %
ZIL T2,

EFHEA:B—ON— KOz 72FEALTWSIERER

ZOYF VAT, [A—DN— 7 =7&ELFDA B a—FEHISUSE
Linux Enterprise High Availability Extension 11 SP1% ERHJ % & HEL £ 7,

1 77— 2%&A{ERT 5/ — KA, 3.1JH [High Availability Extension® A >
Z R =)V QIR—=P)E3AH (725 DGy KTy T (25—
NVOMIAICHES T, IELLA VA= V&N, RESN TSI %
MR L £,

2 il K&EA A b= )Loty&ld TSUSE Linux Enterprise 11 SP1 i A 77
4 R IS S T L EIICEn £, ZhilldE RodEEzT v 7
NHYET,

2a AutoYaST7 127 7 A L EAEAR L £, AutoYaST GUIZ i L C.
FBHED S AT LEHENPS T 7 » A W EERR L, KEL 79,
AutoYaSTCld. [HighAvailability] €Y 2 — V& ERL, [Z7a-—
AR EIV I LET, BEREGGIE, thoTY 2 — Lok
EEFEL. FofRoaryba— L7y A IVEXMLE L CIHFEFEL
£,

2b AutoYaST7/ 17 v A )LD — AL Hd ) —RKRDA 2 AR —)L)L—
FUNCTET NG A= B REL T,

2c¢ SUSE Linux Enterprise Server £ SUSE Linux Enterprise High Availability
Extension® { » A h =)V T —F DY — A% JEL £T,

2d HEIf A=)V T—hoF UL EREL, HELET,

2e NI X=X EZFHNTCIHENT LS. £/ldinfo? v A INVEEKRT 5 2
CICED, A YA RN—= WV —Fica<r RiTEELET.

2f HEl A VAR — VTt 22 BB L OEHL £,
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ra—rDA A N=IVCERINLEZ6, (ROFIEZ2FTLTC ra—r ) —
RE227I2212MAET.

FIE39 rna—>/—Kegf>o42027 5

1 323MH [TXCD ) — KANDOFKEDILE] (26 X— YD HHAICHE > T,
Csyn2Z L C. REFHD /) — Kinbra—2 ) — RAFEELH
Ty A NVElREL £T,

233 (V528 %F T4 02T D) B0 R—=)OHICHES T, 7
11—/ — RTOpenAISH —EAZ[KBL T, /—R&A I 14 1L
S

ZNTC, /etc/corosync/corosync.config” 7 A JVA3Csync2% /1L T2

a—> /) —RICEHHEN/ZDT, 7a—> ) — K7 522212 nb 0 £7,
CIBI%., 7o 2% 7 — R CHEHNCEIS N T,

YaSTIC kB A4 A N — L& HAk

Y Wamerd

e
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RESLUEIEOELRSTIHE

HAZ 925 OF BN - - 20EM T, 22— —b 2l
H172flix. Apache Webt — NE /zldT —F# XR—ZA T, $y—RLlL =2—
FOBEN ST L &, fHRICHESO T2 21TH) 2 L Z2EKL CnvE
MW, VI AFZICE S5 TIBHEBERFIETEL Y Y- 2T EEHA, -
DOWHIL 7 5 A2 I TmMAG DT,

COETIH, VY —REREL Y FIAX BEMT L5510 > TBLVLED
HLIAWZEMAN L £9, KiwoFE Tl High Avallablhty Extension/) S it
T 5 GEHY "Jl/%_’*ﬁ_ﬁﬁ LT, THELRHNELEMDE A7 2R TT L 5TE%
AL £,

41 JA—/N)VO SAREIF T 3V

TA—=NNVI FGAEF T aldE, —EOWRITTOr 2% OffF % il
L¥ET, Zhold. vy b LTZIV—F L&, Pacemaker GUIcrmy =
wﬁamﬁix&%@v~WT%%Lk@\E%T%i?o$mﬁiﬁéﬂ
TWABIHIE, 1FeAEDEE. TOFERIFTCEET, L. 27925 D
FEMEEZ FL < F¥%A ét‘é . 7922 DKWty N7 v TIRIC,
IRDINT A =7 BT L0803 H 0 7,

* 7Y 3 Yno-quorum-policy (38 X—7)

* 47 3 rstonith-enabled (39 X —7)

ED L OEH o A ARHIH
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INEDNT A—=F EZGUITHET 5 iEIC >0 T, FlES.1 T7a— 0

519ﬁf/a/%ﬁ%751m5m NeBIHL TLZEn, a<w s R
FAVEFR LGS 62IH [7a—NV 7 S22 TS a  OFIE]
amwwnoévmbf<#éw

4.1.1 A7 3 Vno-quorum—policy

ZOra—=VE Ty g it VT ABICY k=T LN — RO
MN—=T 4 v alICFENLRWREGE D TLENEERLET,

SFEMEIE, RoeBY T,

ignore
U x—Z LREEIS Y 5 25 DEIPFICE BT T, U Y — ZAE DT S
mi j‘o

ZOHFEF. KOTF VI THMTT,

« 2/ =K FAF: 12D ) — NICEENRET L &, B EEmkb
Naz, WEIE WbhT 722 ehirseEd, VY —208EMH
., T2y T OMHTHREINET, T2yl AT Y v b
TrA vy FUAbEEL T,

o DY —=2BRE 7 S5 28 TURRBET y 2NV ERIOO— NI 5 A
DIFE. ATy N TUA o F VAT EDMHELIHY FHA,
Ltf»o“c J— ReoilfolEdklt, [T ALDGE. TD ) — KHd
7Sy alTnbZ e, ﬁ@@/%hiE@LT‘Uvﬁxwﬁ%e
A% T L0 ERH L 2R L £7,

no-quorum-policyMignorellXEIN TV LG, 4/ — RV F A
A, Y- tzﬁ#&ﬂm&m@3/ FQWW%E %ﬁﬁﬁt%iﬁwi
OBGEM T, 2/ — RORIREERIZZ +—F Lz R E T,

freeze
7ﬁ TUMEDONTGEE,. VIR EZW T ) —-XLET, VY — A&
lTeirsh g, %ﬁ¢@U/ ZlIFIE SN EFEAGEL, ARV B
OELFISHIE L THIEEI SN b algEMRH Y 7)), 7221, wELT
JenX—F 4 v aryATlE. Do)y -2k shEt A,
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—EDY V= ANMLD ) — K& Difsl mfbfméﬁ72&@ (t
AL, OCFS2~7 7 v M HE., ZoREMNMERES N E T, 7,_7:.
T 7 4 )V kN iXiEno-quorum-policy=stopl, KD LI % /')‘ Nt
LOTHMTHY XA, 2E0. 7 — K2 3E NGB i%«ﬂbw
DY —=2&fFIETERL R £, Zofb Y, (F1EoiTIdRAmic

A L7 ML, stop failurellz), T AH L — l\éﬁﬁ?;\ﬁ:éi7::
YV T ERIEREILET.

stop (77 # )V M)
U Fx—=TLINKbhb e, WEEITLITAIN=FT 14 a HDTAX
T ) —AEIRE 51 L £7,

suicide
WELZTDL T A N=FT 4 HNOTRCD ) =R T2y 7
LE7.

4.1.2 A7 3 Vstonith-enabled

;@ﬁ‘ﬂ IPIWVAT S g, 7=y 7 %EHAL T, STONITHT N A A
kB, EE /wbﬁkiféawU/ AWFO ) — Ko ki) d
é#ko#mﬁbi? o7 T A EEICIE. STONITHT 73 A A2 D ff]
WE IR DT, ;@7ﬁﬁﬂwﬁ7/a/@ F 74 )V Kk CtruellHESH
mi? f7wwbmfi 75 A A%, STONITHY V — ZAWVEFTEINT
NN TV Y —20REBEEIESLTL £,

RASDDOIHTT =0y v TN T 5 0ENH 551
stonith-enabled% falselliHTEL £,

TRCDT A=W FTAIF T a2 ZDT 74 )V MEOEIC DWW T
&,  TPacemaker 1.0—Configuration Explained) (http://clusterlabs.org/
wiki/Documentation)Z B L TL 72 &y, ¥R, [Available Cluster
Options] DX 7 ¥ a &L T ZE0,

42 JSARAZYJ—X

77 A OEREE, IV IAINOY =N DR Y — AR, =N ETH
TI2E7 7V 5= a AL T7 IAZ Y Y = AEAFKT 5 0E1H D

ED L OEH o A ARHIH
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9, 7o92AFZ Y —AZlE, WebYV A b, AP —N, F—FX—
A Ty AN AT L, vy v, BROa—BWEFEHEN T X % 7 ofh
DY —=NRNR=2D7 TV Irr— a3 —exeneEnt .

4.2.1 YV —EIE

VY —=2%, 79 A7 THHTLANCEY N7 v T TL0ERHY £, /-
& AL, Apacher—N& 7 S 2AZ Y Y -2 LTHEHTLEEIE £
ApacheV —N\%Z¥ v b7 v 7L, Apache DI ELZT T LTNE, 7T A
B CH e D) —2ABFCENIL T,

Y — A EDIRIEN DS 51551, The BRI R T s I Ay
J=RIFEL, [H—TH5H I L2l TS &0, 20X A TDORIE
High Availability Extension CIZEH S hEFH A, Zhid, BEHEHHMMTH L
BHY £,

AR VSARIICE S TEEINDZ Y —ERICENALGBNTL S,

High Availability Extension TV vV — 2% EH L Tnb & &, ELYY—-2%
o E T AT, e ZE FH). 77— b U T— M) THEL
720, A1 LT3z Y £ A, High Availability ExtensionY 7 k™7 = 7 A%,
TRCOY — L ADOBBE I3MFIE T 7 > a Vv EFITL £,

L. = 2NN SN TS DR L Fm W & T TR L
¥ 9% High Availability25ECE] 9 S ATIAFIE L T2 S0y,

DI ABNT) Y = RAEHELIZS, VI AZEMY = VEMHL T, IX
ToV Y — A% FEICREE), {5k, 2V -7y 7, Bk 23T %
T, FHMCOWTL, B5E 2 I XL — XDFEE EHHGUI) (61 ~—3)
FTH6E 2 T RY =~ RDFELEF (A~ N T4 2)(95X—NkeB
LT ZE N,

4.22 Y R—pbZThhBVY—RI—-Uz Vb
92R

BINT229522) ) —22812, VY —AT—Y = MVENLT 5 HLEE

EHZTLZVERHVET, VY —2T—T = M BT 29— 224
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ZALL . 1EMERIRRER 7 S 22 iR T o 0T, 7o AXITEHT LY Y —
Z2A3Iy FLRLTCTAHRET, 759221F, VY —2AT—V = MIKTE
L C. start, stop. ¥ 7zlImonitord® <> ROFEITITHETIEL £ 7,

WH, UV =2V MIY = VA U T N TR SN E 7, High
Availability ExtensionlZ/KDVJ V= ZA L~V =V "7 T AP KR—- ML ET,

K DHeartbeat 1V V) — AT —T =2 k
Heartbeat/N— 3 g Y HIWIIMHBDOZ X A VDY Y — AL~ = > MO}
JELCWE Lz, ZLloa—¥I2HOT -V =2 M EZoRilTFIC
> TR LD, 20 Y -2 =Y =y MIEZEYR—-hShTn
F9, 7272 L. n]pERG &R % High Availability OCFRAIC~ A 7' L —
NI BHZEZEREL T,

Linux Standards Base (LSB)A 7 ) 7/ |
LSBUY Y = AL =Y =V MI—RICANV =T 4 VIV AT LT 4 A B
DEa—3 g ild-sTUEESH, Jete/init. diZHV T, VY —2
IT—Y =Y el IR THHTLICE. ThooT—Y =2 MALSB
inixA 7 V7 NOMAFRICHERLL Th L PERH Y £, 72 x1E VY —A
IT—VxY ML WO D7 7Y g VIRREIN T L ENRH Y £
I, Thoeo7ryare LT, A& bstart, stop. restart,
reload, force-reload. status?H Y 79, FMicOWTIL,
http://1ldn.linuxfoundation.org/lsb/lsb4-resource-page
$23SpecificationZHBIHL TL &,

IS DY —E ADWRRITEEL S T £ A, High Availability CLSB
27 VT NeMHTL55E Y020 ) T NORES T EIET 50
ERHD 9, BT LERIE. £ DG, /usr/share/doc/
packages/PACKAGENAMEN D44\ y r =V D<= 2 7 IVIZE#k SN T
WET,

Open Cluster Framework (OCF)!) ) — AL —Y = > k
OCFRAT—Y = > &, High Availability T D {f i uﬁFL’C&') v, FHC
CAZ VY = ZE IR B RSRE L W e O G L T E T,
Fhoor—T =y M, IBE. /usr/llb/ocf/resource
.d/provideriC®H V) £, Z OKFEIFLSBAZ V) 7 k OF&HEE H*T’(T
72720, BRIERETIE, EIS, NI A—=F o Ah eI 2 551
IRETERMEH S N E I . OCF{LAflIhttp: //www.opencf.org/

cgi-bin/viewcvs.cgi/specs/ra/resource—agent—api.txt?rev=

ED L OEH o A ARHIH
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HEAD&content-type=text/vnd.viewcvs-markup CHIHTE £9(V
VALY NMIE#ET 5 729), OCF{LARICIE, 727 v a ik a—
RS REFhH Y £9, 831H TOCFR Y o — R e EEME 127 X—
NeBIHL TS, VI AZE, 26 OARICIEMEICHERLL 9,
fHTE 29 XTDOCFRADEMZ Y 2 ML, 5195 HA OCF Agents

Q75 N—=NEBIHL T 7230,
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crm ra info [class:[provider:]]resource_agent

F21E. Ko kHic, avry Re2RLTLrZebTEETd,

crm ra info resource_agent

23, P R—= M INTHETRTOEN. ZhooHN. BEOF 7 4
VDSBS R E T
e 2 Roa<wry REFHLET,

crm ra info Ipaddr

KoL RS ET,

Manages virtual IPv4 addresses (portable version) (ocf:heartbeat:IPaddr)

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

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

ip* (string): IPv4 address
The IPv4 address to be configured in dotted quad notation, for example
"192.168.1.1".

nic (string, [ethO]): Network interface
The base network interface on which the IP address will be brought
online.

If left empty, the script will try and determine this from the
routing table.

Do NOT specify an alias interface in the form ethO:1 or anything here;
rather, specify the base interface only.

cidr_netmask (string): Netmask
The netmask for the interface in CIDR format. (ie, 24), or in

dotted quad notation 255.255.255.0).

If unspecified, the script will also try to determine this from the
routing table.

broadcast (string): Broadcast address
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Broadcast address associated with the IP. If left empty, the script will
determine this from the netmask.

iflabel (string): Interface label
You can specify an additional label for your IP address here.

lvs_support (boolean, [false]): Enable support for LVS DR

Enable support for LVS Direct Routing configurations. In case a IP
address is stopped, only move it to the loopback device to allow the
local node to continue to service requests, but no longer advertise it
on the network.

local_stop_script (string):
Script called when the IP is released

local_start_script (string):
Script called when the IP is added

ARP_INTERVAL_MS (integer, [500]): milliseconds between gratuitous ARPs
milliseconds between ARPs

ARP_REPEAT (integer, [10]): repeat count
How many gratuitous ARPs to send out when bringing up a new address

ARP_BACKGROUND (boolean, [yes]): run in background
run in background (no longer any reason to do this)

ARP_NETMASK (string, [ffffffffffff]): netmask for ARP
netmask for ARP - in nonstandard hexadecimal format.

Operations' defaults (advisory minimum) :

start timeout=90
stop timeout=100
monitor_0O interval=5s timeout=20s
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RELITIRB SN2 BFE2OMEITERETIEH Y £ A, High Availability
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Extensionl®, VYV —2Z% / — NICHENTLHIC, VY —2ADT XX TOFRE
T2 I N T LD EDIERT 57200 T,

VY = 20FEME ) — RIMERT 2 FR230ET 21203, HEEZ AL
£, EHAREEICTED B2 (1, FREISLERZT ARIMED T 2 iEFk
LEd, 220, miEE BRI 208850 £9,

L& A b5 V0d, placement-strategy 7 NT 4 (VA —N)V 7 T AH
T a lHHTIHRETCEET, RofizfHHTEET,

default (T 7 # )V M)
A Z £/ ZRLEFA, VY=L HroAa7IiluE- CED
BTonET, 2a7BEC ThuE, U Y —2R1F ) — R TEIERIC R
IhET,

utilization
U = 2D Z W T T DOEEEEN ) — RIZH LM E DI IMRET S
PRIC, HEZZRL £9. =7ZL, Bmasid. £72. 7 —RiZE Y
Tonz) Y =20 E S TUIThbhvE T,

minimal
)Y = 2D Rz ETOEEESEFREN ) — NIZHDLENE I MWRET S
B IC, {2 EZELET, TXELRTVRWED ) —Ricy Y — 2% 8
FLEDELETERY D — RoENTR]D=0),

balanced
Y = 205 iz 12T DEEFEN ) — NICHLPEIDRET S
BiC, A 2L ET, UV —2E2EFHCHRL T U Y —20X
T =< Ak il ko e LET,

FED Y —REBLREDEE

HHTELMEA N T T VL, RERTHY, 2, #@Hrea—-1U =R

T A 7 VIVNT, FICEAH D Y TRREELICETE > THERA,

L7z T mEERD Y =AW A T Y a—)vEnb kHic, Uy —
ADEIEZ EL TLEE 0,

WED L UOEH ORI
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) 4.3 Al 7P EACE O P

KoL, BED ) — K6k E3) — K7 52X 24>~y v &#RL
Tu\i—g‘o

node nodel utilization memory="4000"

node node2 utilization memory="4000"

node node3 utilization memory="4000"

primitive xenA ocf:heartbeat:Xen utilization memory="3500" \
meta priority="10"

primitive xenB ocf:heartbeat:Xen utilization memory="2000" \
meta priority="1"

primitive xenC ocf:heartbeat:Xen utilization memory="2000" \
meta priority="1"

primitive xenD ocf:heartbeat:Xen utilization memory="1000" \
meta priority="5"

property placement-strategy="minimal"

3)—=RFIXRCT7 7574 7THYH, £9. VYV —ZAxena ) — NIIHE &
. KIC. xenDPELE SNFE T, xenB& xencCld, —FEICEH D B THNE D,
FRFEL 6N OMxendE E BHICHI Y U THENE T,

1oD ) — RICBEENREL GG, Ko — R ETHHTE2 A€ Gt
WY dTEC, 26D Y —ZAFTXTUIKRAPNTEE A, xenalTEFEIC
Y B THN, xenDB[AIFETT, 72720, KV DY YV —ZAxenB& xenCli.
ZToELEHNLHIY B TENFEHA, xenB & xenCOES L X [6]5E70 D T,
fRIFELZRDENERA, ThERRT L0120, &6 5NITEWE
E#RET HVERH Y £7,

4.5 ISR

http://clusterlabs.org/
High Availability ExtensionlC ZENTW5 7 FAX Y — AR 2 —T % T
% % Pacemaker D ik — L X —

http://linux-ha.org
The High Availability Linux 71 ¥ = 7 h DR — LX— 3,

http://clusterlabs.org/wiki/Documentation

FCRM=zZ~> RS54 4>%72—R] icrmaA<y RS54 2 — )L
AN
T o
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http://clusterlabs.org/
http://linux-ha.org
http://clusterlabs.org/wiki/Documentation

http://clusterlabs.org/wiki/Documentation
F'Pacemaker 1.0 - Configuration Explained] : Pacemaker® X EIC{FH ST
WL, cER]TCIERICE IR B N T,

WEB LOEMHOMAFIH 59
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DS Y—ADHFEELEIE
(GUI)

DIGALZN) Y = A REBLIOEMT LT, V971 v I a—WF A F
7 = — A(Pacemaker GUN ¥ /zldcrma~ > Ko A v a—5 4 U4 L
F9, av U RIA VEFHALZGEICODWTUL, R IR LZ VY — 2D
REELE ﬁ%ﬂ?/ﬁ74/ﬂ%ﬁ\,0%ﬁﬁbf<t*w

Z OFTIE, PacemakerGUIZ AL, FEARRZL Y Y — A& G Y —A(F
N—Tera— Nk, RO E., 72—Vt —N=)—=R&T=z—)b
Ny 7 ) —=ROIFE, VV—RAE=4 1) Y ITOFE. VY —ADiLd), 71—
7y I FRFHEIM. BLOFENCED Y Y R0 TRE. I TAED
BUE & BB AR 2 7 A7 IO WTHBHL £77,

GUIDH IR — N, 220Dy =TV TSN E T, pacemaker-mgmt /N v
r—=JI2lE, GUIDN Yy 7 T2 Rmgmtd T —E V)W EENTHET, 2o
Nyl —=DlE GUITHHET 2T X CDI TAF ) — NIZA VA=)V T 540
ENHY ET, GUIZFTTT L3 Ea—HITlE pacemaker-mgmt-client
Nolr—=D% A VA=V LET,

75 AR )Y — ZADEE L EH(GUI
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5.1 Pacemaker GUI - {IE

Pacemaker GUIZ 5T 51C1E. a~< > RS54 12 Term gui) & AL &
T, RELEHMOA T g 77 8AT DL, 72 2icar7A 035
PERH Y F7,

5.1.1 ¥ 5 A8 NDEx

VEEC: A—HY DR

Pacemaker GUI & 7 T 22 1Za 7 A »§ 5121, 2 —Hhthaclient
W—=TDRAUINTHLVLERHY £T, A —)VFflChacluster &
I GHIDLInux2—FAMERR SN FETA, 2 D2 —HYDthaclient Z IV —F
DA INTT,

Pacemaker GUIZ {4 A FJIC. hacluster2—HD/NRAT — K& HET
5. haclientZ NV —TDRA N L TH LWa—U2ERL T2
Uy,

Pacemaker GUIZ i} L THafide D/ — RICOW T Z OfFEA 1TV E T,

DA Al g > [rr7 2] oIRIEHRLEY. 774+
WVETHE, [F—=2] 74 = RIZB—=R)KRA NDIPY KL A &hacluster
M [Z2—#E] LLTHERRINTWET, 2—HFo2T7— K& AL Tht
TLET,

K51 7 ZR5 D%

‘ Semver (Port): 127.0.0.1 ~ ‘

User Mame: |hac|uster hd

Fassword: | |

Pacemaker GUI%Z UV E— MCFETL TWEHEEIE. 79A% ) —RKDIPY KL
2% [—=N] ELTANLET, [2—#F] 12, haclient 7L —TIC
[T stthottFEoa—HHL T, 7922 I T2 TEET,
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512 XA VD4 VKD

e, XA 74 Y RIS ET,

X 5.2 Pacemaker GUI- X >0 ¢ > K7

Connection  View Tools
<l 5 & 4

vE‘,Conﬁguratmn @ @ @ @ év
|== CRM Config
Resource Defaults

Operation Defaults,
s Nodes

Name Status Details

~ £ Cluster () have quorum Openals & Pacemaker
= gies ) online(de)
= a4z ) online

5 Resources W o045 @ oniine
Constants
20 Management
(< I—>)

Connected to 127.0.0.1 (Simple mode)

CRM. UV —2, J—FR. #lfinenrosz2raryR-—x> NeforEl

HHEIT LI, EOXAL NIHD [KE] hITVovr Ty M) 2R L,

A ERICIR s oA T a vt NA L £9, & 512, Pacemaker
GUITIE, ¥ 7THE [V Y —XoF 7408 . [EoF740 8] . [/ —
Kl . [Uy—=2x]. BLO [#HF] 1CEHLT, CIBOXMLY7 7 X2 h%
HNZITTR, e, A vh— K, BXUOZ 7 2R—-FTEFET, [RE] ©
YIHEHO W EERL, e v Koo AT, [#r] > [XMLE—
R1 olEIZERL £,

TTIC) Y =R REFLOEGEEE. EXA v [BF] haaVwr 1)y
LT, PR EFDY Y — 1@17 A2k FoR L ET, 2 OFRORHEIE
Tld, /— R%&standbyllELRZY, /= ROEM AT —¥ 2AFE. / —
KM 22 TEHINTWENE Y MMEXEETLZ LV TEET, VY —
2D FERERE() VY — A DHCEN, (Fik. 27 A4 v 7Ty T ERIEHMICT I
2T HINE. HONAL T —=ALIERL, V=N HLT A A%

75 AR )N — ZDFE L EE(GUI)
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FHLET, £/2F VYV —2252V9 2L ayFHFARMAZ 2 -0
Si4TA A a—JHH B EIRL $7,

PacemakerGUITClE, S FEFERFRE—RNIHVEAT, V7 MU =T7Df)
EEFL720, —Eoflilz RoR/IFEoRICT 2286 TEET,

fliZ€— R
AP - ROLEIRE—RT, UV—RAZENMTEET. VY — 20K
CEFETIE, I A TV = ML THEBICHH SIS 7 TR &
N, IS FDOIATOF T =7 NeBEFFBENTEET,

JEXA T [CRM Config] T2~ BEIRT 5 &, TXToMHAHER
Ta—=r WG FGAZF T arkIorl, EETEFET, HX4 T
BIERESNTOLENFIREINET, 77V a3 VITHEDENFKE ST
TRV, T 740 MEFE RS,

ITHEAN—KhE— R
4= RAERELFIA T4 VRO TY Y —2&BINTEET,
)Y — 2ZOERB L OEERHIE, FFEZ A TV TH TV =7 "3T T
ICCIBICEET imatd. NI 62 IR mFEREanNET, LT
ATV =2 FOIBMFFICIE, A7V =20 A TEIEIRT L LI &
N, YR—=bEINTHBETXRTDODIATOVTA TV =7 hEIBNTEFE
7,

JENXA 2T [CRM Config] #1EIRT 5 &, KERICKESN TS T H—
PNIVY S AETF Ty g OEREINFoRSINET, HERICT 74V %
WHT 22 AT Ty g 0%, EPRESNTHRNDT)TNTIER
KT, ZOF—RTlL, Za—)W I 528472 g 0% v 0FE
AL T7arineORrEETEET,

Ny 7= R
ITHE2N—hE— RE[EUHRENH Y £ 97, RELZ L VEINICT 21FED
N—NZEetEty N2iBNTEEd, L XE VY-, Tk
AN = RISk THERDLA VA VA g eifl-d b2 M TE$7,
X5, AXEME Y MCERRX—20)L—)LEIBNL T, WoOlgls
IMCT 2R ET LN TEET,

74 Y RUDAT = AN=ICY, BUET 7T 4 THE— KRR SNET,
Pty a0 Tld, 7928 F T a2 )y —A0FTERHICETTS
WD DHTET AT TEIAL ., PacemakerGUITY V) — A ZEHT 5
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FidERLUET, FRCGERIHS N WRY . 25 v INA 25 v T O EHI,
% — RTEITSNDL FIEZ XL T ET,

> > — O & ~
52 70O0—N\IVIOSARIX T3 D
AN —
axX AE
Ta—= WY AT T aid, —~EOWKRN T TOY Z A5 OEIF % il
LET, Thold. &y M =713, Pacemaker GUIX crmy = )L 7%
EOUTAFEHY - )VTHRIRL, BETLZEMWTEET, FRNERS
NTWBEIE. 1T A G. TOFFHRIFTCEET, L. 7924
DEFRREZ IEL <KSEESEB121E. 792X RNt v b7 v T1RIC,
IRDINT A =B P BT L0500 7,
* I 7Y 3 Yno-quorum-policy (38 X—7)
* 773 3 vstonith-enabled (39 X—7Y)

FIE51 IB-NNIFAGF T g 2 BETS

1 5.1.UH 1792 ~DfHe) (62— ) TatlJL 7z & 912, Pacemaker
GUIZIIE L T/ 22 ica s 4 LET,

2 [For] > [fHigE—F] OIHICERL £7,

3 kXA 2T, [CRMConfig] #BRL T, /a—\V7 I AZF T 3
e NS OBEOEREFORL £,

4 73 2AFFHHIEC T, [ —FL8 LAY > —] 2t @lseE
Li—g‘o

5 Mo OMBTY =y T EEINST 505N H H551E. Stonith
EnabledDERZ R L £9,

6 L] 27V v LT, ZEZMEEL £,

JERA D [CRM Config] # IR C [Fo74 0 ] 220y 2 3he, T
RCDOFA T arvke, WOTULT I AN MACRTZeMTEET,

75 AR )Y — ZADEE L EH(GUI
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53 VS5 AAYY—ADHEFE

7528 OENEIL. VI AAHNOY =N EDK) Y — AR, B— N ETHE
TI2&7 7V = a LTy IAF YY) — ZARVERT 2 0EDH
9, 7o92F Y —AZlE, WebV A b, AN —N F—FX—
A, Ty ANV AT A <y v, B —9WEHEHTE 2 Zofth
DY —=NRXR=2D7 TV Irr—> g i3 —exenesEni7,

ERTCEBY Y — 28 L TOMEICOWTIL, 423H VY —20% A 7|
@2 RXR—=NESBIHL T 7EE0n,

5.3.1 B S 248 YY—2ADVER
YIEARMNI 7 4 T DY Y — 2 BERT 2121, ROFIEICEVF T,
FIE52 TVIFqs 7DV —XFZiEMTS

15108 7522~k (62 X— )Tt L 72 L 512, Pacemaker
GUIRIICEI L T/ o2 xicar A4 v LT,

2 Ffllo~xoq >, [VY—x] &R, [ LA > [ZFVIF~r
71 ] olEIc Yy 7 LET,

3ROFATAT T, VI—ARDEI NI A= FEZHELET,
3a UV —RICEfFo [ID] # AL ET.

3b [ VARG, 20V Y —AfiHTLY Y - AT~V =
VI 2 EEIRL £9,  [heartbeat] . [Ish] . [ocf] . F721%
[stonith] %R T £9, FMIcOWTIL 422H THR— K&
NV —AL—-V =2 MITA] A0 XRX—NeBIHL TS
Uy,

3¢ [ocfl #2752 L TEIRL 72 E, OCFU Y — AL~V =2 hO
[ZanNg %] bIFEL T, OCFOIREICL > T, EloR V¥
MEICTY AL =V M EEfETE2 101220 £7,
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3d [/ 7] VARDS, HTHV Y 22—V = M EIERL £
I(7z & ZE UPaddr] %7213 [Filesystem] ), 2DV Y —AL—V =
> N ORHRZERIFZ RICFOR L £77,

(57 7] UAMIFRSNLER L, #RLZ [275X] 12
(OCFVU YV —2DIEE. [ Tansy] icb) k- THEZRD £7,

3e [ A 7> =a2] O NTC. [nitial state of resource() ) — 2 D i g]D
KEH] #FHELET,

3fF UV —ADNVANKEFIN TN DN E I e 7 T AZICHH S
L5 EE. LAdd monitor operation(<E =% fRIEDIEN)] ZHEMIL
£,

Add Primitive - Basic Settings

Required

1D: | my_heartbeat

Class: ocf <
Frovider: |.pacemaker v
Type: |Dummy | v l
Description

Dummy resource agent. 'E'
This is a Dummy Resource Agent. It does absolutely

nothing except

[

keep track of whether its running or not.
Options

Initial state of resource: | Stopped

M| Add monitor operation

@xvvtie B i (E)

4 [fEL] #7092 LET, Koo 4V ROZlE, T Y —AIES
LRI A= OMENFIRENE T, ZTDV) Y —AVERTXTD
[Instance Attributes (- > A % > X JgtE)] M—ENFoRENFJ, ]
AEICEET DI, WETL2LENH Y 7, BRHPHEICL ST
%, JEMOIBMALEREELH Y 7, Fc OV TUEFIE53 T2
HIEMEB LA v AY A @EERIEMEZITELE T LH] (68 X—I)%
ZIHL T &0,

75 AR )Y — ZADFE L EH(GUI
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5 ITXRTCONTXA=IMHHEBYIRESNTES, [EH] 272097
LT, TV Y —2ADFELT T LET, FRIERET A 77T
T AL T4 Y RIIHLLIBIENZY Y —2anFoRrEnE 7,

U — ZDfERH S AERIRIE, IRONT A =2 %) Y —ZITBEMLY
HTEEY,

* Instance attributes- U YV —ADFIHITLY—L2ADA L AX VA
PRELET, FFMICOWTIE, 426H (A2 v 2@ 47—
N BIHL TLIZE0,

* Meta attributes-FJED YV — 20N 5HZCRMICTE <L £9. F
MICDWTUE, 42500 TU Y =24 T g (A FEME) @6 X—D)%
ZIHL TS,

* Operations-U Y —ZAE=F Y V7T TT, FllIOWTIL, 427
JH TU Y — 28 F) 49 X—=)eBHHL T ZS 0,

FIE5.3 XLGHEELVA > 28 > R GUEEIBINEZIZEET 2

1 Pacemaker GUID X A > 7 4 > KT, EfloxXA4 > [V —X] %
7V 7 LT, ZO7 I AFHICKESNTWEL DY -2 FRKRL £
7,

2 GloR_A T, BETLZY Y — 28R, [#WE] 22V 7 L%
T(ERLBFVI AT TNV ) 9 I LET), KROT 4 K73, %

DYV — AEFSINIZHARN Y V) —2ANT X =2 [ X2 )F1HE] .
(7> x> R g . £721F [HREF] o Eh £,
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Show: | List Mode C‘

Required

1D my_primitive

Class: | ocf < ‘
Frovider. [heartbeat | v ‘
Type: [IPaddr | v
|> optional
Description

Manages virtual IPv4 addresses.

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

Meta Attributes | Instance Attributes | Operations

Name “alue

ID: nvpair-e2f36987-795f459c-h445-7a3d7bal3241
Name ip

Value:  192168.8.212

| 4 eme || Srese || — wme

‘@-‘rv‘/tflf(g]| | Dok ‘

3LV RAZEMERIIA v AX v AEMEE BT A1, SN Ts2T
ZEIRLC LA 2270927 LET,

4 B sEMEo [GA7] Z8R0 £3. fov [HH] RIS hET,

5 VEIILCC T, @M [H] ZfREL T, HELUnE. Zofgatt
DF T AV MEMFH SN E T,

6 [OK] #2717 L TEFZMBAL T, HILIGBEMELIZEEF S
@My IR RS NE T,

7 TRTONRTA=IMNFHEBICHESNTS, [0K] 270 v 7

LT, ZOVY —2ADFELT I LET, WRIREEFA T 7L,
AA T4 Y RINCEEFLADY ) — AT ENE T,

75 AR )N — ZDFE L EE(GUI)
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T4 v T XMLY —XOa—F- UV —2H

Pacemaker GUITCIL, EFRLTNT A= DLERINEXMLT T 7 X 2 b
EIRORTEET, ey —R2o0TUEL, VY —AFEX AT TD
H b, K] > XMLE—F] OEICERL £,

KELZITXRTOY YV —=ZADOXMLERBUCTY 72 2T 5I12lE, EXA T [V
V=] 27Uy 2L, KIT. AL >4 Rt T, [£n] >
(XMLE— K] oEICIEIRL £,

XML — RZ2FRRL TWATTF 4 ¥ T, XMLEZ%E [ — k] £21F
(227 XK= R] . HHLNFIFEI XML — RZ2HRET L2 e TEE T,

5.3.2 STONITHY ¥ — X DYERK

Ty KR AT, HIOSTONITHY ¥V — A % M T 5 VA S
D FET,

F|E 5.4 STONITH' ¥ — X #1814 %

1 5.1.UH 1792 D (62— ) TatlJL 7z & 912, Pacemaker
GUIZIEENL T o2 xica A4 v LET,

2 Floxoq v, [VY—X] #%#RL., [ B0 > [FVUIF~7r
711 o7y 7 LET.

3ROFATHTT, VI—=ARDEDIUNT A= HZELET,
3a UV —icEfFD [ID] # ASJLET,

3b [75%] VARNT, VY—RAZ—V 2 NIV FAL LT [stonith]
ZEHRL £,

3c (#1771 VARDS, {[FHL CWASSTONITHT /XA A DSTONITH
T304 VEERLET, COTT 04 ol AN MIicE R
IhEd,

3d [F 7> 3>] ® T, [nitial state of resource (V) 2/ — Z D L] D
RG] #HEL £,
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3¢ VIAHICT =0y I TNA ADEER E{TOE WA, [Add
monitor operation(x FIIRIFOIEN)] ZECENL £9, FFHIC DOV TIL,
94H 7= T NA ADREM] (139 X—=) B L TL /2
Iy,

4 [ifEL] #7092 LET, KO 4V R2ZE, TV —AIES
L7z A= OfMENFORENE T, SR L /2STONITHY & 7' A ~
_MEQT«T®[4/X&/xFﬁ]#~“ FoRENE T, )
EICERET DI, WETLELRH Y 3, B & FHEIC K> UL
%ﬁ@ﬁ@t@@%ﬁ%ﬁmbﬁﬁﬁﬁﬁ%@w% LHY T, FHH
WETFES3 TAZ @B LA v 22 v AJ@MZRIBINE 2L ET S
(68 X—NBLUS37E [V —2EHOPEE] (81 X—I) 2B L
TLIEE W,

5 TRTDONGA—INFHEEBYIRESNES, ] 22097
LT, TV YV —2A0FKEET T LET, WEREY A 7a 7B
T A4 Y ROIH LLBEMSNZY Y =AM RoRSINE T,

T2 EFETLHIE HRoENE 7a—-rvoffHouwdnge, &
FlIEZF oW FETwET, HMcoOWTL, H9E 7= > > > 7 ESTONITH
(131 X—=N%EBIL TS0,

5.3.3 UV —2&FDHEE

FRCHOYY —AZWEKRT L2 LlE. P a TDIFAD—ENTT, 75 A%
WPFEIR T RCDOY) Y — A% L T, IFLKUUETX 2 LIERY £ A,
) — 208K 2 EL T, VY — A 2FITolRER 7y S 2% ) — R, U —
2o — RlEfE, FFREDOY Y —ZAWMKFEL T Lo ) ) —2AE2FET S 2
CINTEET,

AT EEZHR 7 A4 T OMEIZ O TE, 44.UH THRIo 2 A7) (52 X—
N BIHL TL &0, %Jﬂ%?ﬁ?éﬁr &, ZAa7 YIRET HVENRD
DET, 2a7eZ0r I 2AFZIIBTLEKROFEMICOWTIE, 442H T2
ay LHRRK] (53 R—=)ESBIHL TLZ S0,

SEIERFR Y A TR TS DN TUE, ROFIEZBIHL T2 &0,

75 AR )Y — ZADEE L EH(GUI
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FIE 5.5 G OHIRE BN EZIZEET S

151U 17527~ \OfHt) (62X—)TaiA L 72 & 912, Pacemaker
GUIRIICEI L T/ o2 xica A4 v LT,

2 Pacemaker GUID A A > 7 4 v R lEflloxA ¢, [HF] %2
Vo 2 LTEDT I AZIKEFROHIR ZForL £,

3 Efllo~A o L#F] 28R, LEm 2270927 L&,

4 [ResourceLocation (V) /' — Z (V)] %#iER L. [OK] #227 Vv 7L
9,

5 #lfNCHEF D [ID] Z# AL £7, MFEOHIRZLET LG, 1D
IETTCICER SN TS D, IRIENEX A 7TaZIlRrmenEzT,

6 IR ZRETD [VY—X] ZIRLET, VANMIL ZDOITA
HICHEESNTNWELETRTCHOY Y —ADIDMER RSN E T,

7 HfD [Score(Z =2 7)] ZFHELET, IEoflE. FTTRELE [/ —
Rl TUY—2%F1TcExs2ewrLET, Bofil. 2o/ —FR
TV —=ABFATTERNWZ L ZRLET, +/- INFINITYDAHIE
fcan] #mustiCZHEL 7,

8 MM 2 ETSH [/ —F] ZERL £7,

Show: | List Mode &

Required
(v} my_location_constraint

Resource: ‘MVﬁStomth v

Score: [INFINITY ~

Node ‘s\esﬂ b

o B 0A)

@+t ok

9 [/—F] B&LU [Score(Z=27)] 74— I)VREZEDOFFICILTH
<& LEm > =] o7V y 7 L OV—)L&IBINT 5 2
Y TEFET, UMM BT a1, AW > LHZHE] o
w27V 27 LET,
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10 TRTCONTRA—ZNRHFHEBYEESINZS, [OK] 227V v 7
LT HIRoFELZTTLET, FRIERESA 77 E T, AA
U4 Y RIICH L BMERIFEE SN RN RENE T,

FIE56 =Zar—>g3>Dff]ZiENELITEET S

1 5.1.UH [ 7528 ~Ofr (62X—)TakHL 7z & 912, Pacemaker
GUIZEEIL T o2axicar A4 v L £,

2 Pacemaker GUID X A > 7 ¢ > R lEfloxA ¢ [HIA] %22
Vo 72 LTCZDY T AZHEFH»DHIR 2R L £7.

3 Eflo~A ¢ [H#F] 28R L., L 220y 27 LE7.

4 [Resource Collocation (V) ) —Z a2l —3 g 2)] ##RL. [OK]
2V LET,

5 #fNCHEF D D] # AL £9, MFoHIRZZLET L85G, 1D
TTTICERINTWE O, BREEXEY A 7a i F a7,

6 Il —v g — Xézfoaé LY —X] Z#RLET, URADMIC
L., TV I ARICHESNTHETRTDHOY Y — ZADIDBFEREN
ERC

RISz Shimne 7 AZTY Y = ZAWE ST KF Tl vk
INCTDHZENHY £,

7 [UYv—X] & [WithResource ({151 —X)] 71—V RE&ili}j&
bZenFFicL Bl Em > [VYy—x&y ] OIEICY
Dy 27 LTUY—=AZIBMT 22 b TEET, IR ZENT 5
Wik LB > LAEVRE] oldic 2z vy 2 LET,

8 [ With Resource(1R 1 — X)) 121&, aualr—v g ez iERLE
T, VIAFFIDY Y~ X@EE%%T% ICHREL. KiC [V Y —
] T4 = VROV Y — ALPLE T 2T 2 REL £,

9 [Score(x=17)] ZEFLT, WHDOY Y — AR OAMEMFEZ REL
F9, Foflld., VY —2%[EL /) — KTEITLARTNIER S e0n2
CERRLET, BofElE. VY —ZA%EL ) — RTEITL U S %
W2 e ERLET, +/— INFINITYD{filZshouldZmustiCZHE L

75 AR )Y — ZADEE L EH(GUI



74

F9, a7 o DM AGHLEICL ST, J — KORLE D
RELET,

10 VEICIEL T, [ResourceRole(V) /) — ()] 7% EDIBINDINT A —
FHIFEL £,

IR L 7285 R — 2 L F T g3 2B C T ey (B FRor &
n, HELTWSaalr - g oo R E2ERTEET,

1M1 IRTCONRNTRA=ZNRHFHEBYEESNZS, [OK] 227V v 7
LT, #foXEEZTTLET, FREXREXA 7O 7BET T, AA
Va4 Y RPICH L B ERIEEE SN RN RSN E T,

FIE 5.7 NHFoHIF Zi8ME/IZEET S

151U 17522 N0 (62 X— ) Tal] L7z & 912, Pacemaker
GUIZIILEIL T/ o2 zica s A v LET,

2 PacemakerGUID A A > 7 1 » R o lEflloxA T [HF] 227Uy
DL TCEDY T AZHREFHOHK 2 FoR L £7,

3 Kfllo~A ¢ [HF] Z%RL. L] 220y 27 LET,
4 [ResourceOrder(V ¥ —ZAf7)] %i#ERL., [OK] %27V vy 7 LET,

5 dANCHE o D] 2 AL &7, BFORIN2LE T 25, IDIET
TICERSN TN D720, RERES A 7R 7ICFoRShET,

6 [y Tk [ TI/ET LV Y —2A0MEANCHET 5 ) v — A
EERLET,

7 [Then(iX13)] Tl [Firsti=Z#)] ©V YV — AL VIRICEAKBT S Y YV —
A% EFRLET,

FHRLU =N RA—=H 2 d TS g 2G0T, vy G WFRREn,
HEL T BNEFOGR ORI A R TE £ 7,

8 VERIGGIE, SBIINTRA—FEIERLET, el Kok
EFLET,
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8a [X27] TRa7%#IFELET. #IfL Yok KETngHis
WEIZR D T, 2D TRV EIEET RS AT EEHA, 7
7 4)V Mild, INFINITY T,

8 [ XhUw 2] OMERELET, trueZfBEL LG VU
V=AW DONEFECEESNE T, 57 4V MEE, true T,

9 TNTONRTRA=IPHFHEBYFIESNIZE, [0K] 27y 7L
T HIRIOREEZT T LET, REGXEY A 7 BT, A A~
U4 Y ROICHT L IBME2BEE S hEHRIPF RSN ET,

PacemakerGUI®D [#l#]] € a—THEL T XToOFIRNCT 72 AL TELHE
THLZEMWTEET,

[X] 5.3 Pacemaker GUI - #l[#]

Connection  View Tools
54
< % & 4
< () Configuration Show: | List Mode &
2] cRM Config

=5 Resource Location | Resourcs Colocation Resource Order
|==| Resource Defaults

[2=| Operation Defaults D Resource Score  Node
=

[3] sten MY_Stonith INFINITY sles11

istraint MY_Stonith INFINITY sles11

| @ £rw |

D my location_constraint
Resource MY _Stonith
Score INFINITY

Node: slestt

4 ane || [SEse || = wne

Connected te 127.0.0.1 (Simple mode)

534 VY—RT 1= )bA—/"—)— KD
E

Uy — 2 CEENRET L . HEICHEE IS E T, BlfEo /) — R TH
FEICE WIS, 23 BHED 7 — RONOPEI L 285581, Bl 7 — KA
DT 2= NI —=N="iRBRET, FTLW) — RO A 7L — N&qT > It

75 AR )N — ZDFE L EE(GUI)
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(migration-threshold)& b U Y — ADKMIN L ERTEET, VTR
FMI3DOLL L = RSB 556, FFEDY Y —ADT = — )V —/"—=Jtd
/ — RlZHigh Availability ) 7 b 77 = 7 N8R L £ 7,

L. RoFEA2FTTHL. V) —ADT =)V —N—4eDn ) — K%
IFETEE7,

1 FlEs.s TGrodf 28N E 72 3EFET 5] (72 X—=I)Zidkko FlE
IS T, ZDY Y — 2DBFToHIR 2 2EL £,

2 FlEs3 TXZEMEB LA v 2% v A@MERIBMEITEET S
(68 N—N)NZ#KkD FIAICHE > C. migration-threshold X ¥ @M
ZEFOUY—RIZEML, <AV =Ygy Lo [#] 2 AL
F 9, INFINITY Kig D IE OB EIRET 5 LENRH Y 7,

3 U Y — 20K E BEIRICAE S 25615, FIE5.3 TX 7 &k
BLOA 27 U AGMEIBMEZIIEET L] (68 X—I)NIilikD
FIEICE > Cfailure-timeout X ¥ @& Z o U vV —AIZIBML., &
W2 A4 L7o o [EH] # ATILFET,

4 V)V —2DESENF TR LT BT = — VA —N— ) — K& g
ETHEEE. IBNoG oK 2 Fi L 7.

BTl E il e koBucE I 27922 No7atvzr7a—ofiliconT
. 42 TRHATL X WMili- Tz oma—) 54 R—) B TL 2
VY,

DY — 200 Mm L, BEINJURYINICT 200 DI, wWo Ty, Fi)
TOV—=r 7y 79520 TEET, HFMiconTE 542H VY —=2
DY) =TT (90 RX—=)eBIHL TLEE0,

535 UY—XTx—I)b/N\vw P ) —KDIETE
(VY —RADEZEMH)

J—= KA 54 VIRRBICRY ., 792X NICH L. VY —ADTTO

J=RIZT7 2= Ny 7 FT52MHVET, 72— VA —="—HII VY —

2EFTL TN ) —RICU Y =252 T 2= )Ny 7 ¥ h0nES
V) —=2Z2D T == )Ny 75 LD ) — REfFETL5EFE. VY —2A
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DEFEWDOEEZZLET L2 0ENHY 7, VY —ADMFEME VY -0
EXEFCH, TORTHUIFETT LT,

IFIERY Y —AFEEOEKRICOWTIE, 444H [T =2— LNy 7 ) —
K1 (55 XN—=N)EZIHL TS0,
FIE58 VYV —ADEEMEIEET S

1 FlE53 T EMB LA v 28 v AR EIBINE 7213 EET 5
(68 X—)NIE- T, resource-stickiness XA ¥ @M% 1)V — RIC
Bl £,

Required

Mame: | resource-stickiness | -

~ Optional
value  [20000] [ -]

Description
How much does the resource prefer to stay where it
i5? Defaults to the value of "defaultresource-
stickiness"

| (5 ESe I Wle) H Reset H oK)

2 resource-stickiness® [fH] & L C. —INFINITYZ*5 INFINITYDHIFHD
EEREL 7,

5.3.6 BEA /80 MIEDLKYY—REE
DEXTE

TRTCDOY Y —=AWEFETCIIEH Y A, Xen7 A R RED—FD Y V) — AT
lE. ZORANTHDL ) — KUY — ZAOKEE &= T VBN 7,
V) =20l ArGbINlc=— AR s hi-am L DV KEL 5 012V
V= 2ZNHE IS, VY —ADNRT 54— ADMME T L E3(H 503k
WTsze&xbHE9),

2% ERIC AN T, High Availability Extension TlE, (KD /NT X — 7 Z{5E
-6 % i —ng

1. —ED ) — R EH T 25

75 AR )Y — ZADEE L EH(GUI
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78

2. —EDY YV — ANFERT 2R =
3.V —ZAOREICET 52Kk A N T57 Y

INT R — L BEOFEMRASEERIC WL, 445H TEEA 27 ~C
HOK YV —=ZDRE] (56 XN—)eZIHL TLZE 0,

DY —=20FEFE ) — RBERT 2FEOXKEICODNTUE, FlE5.9 T H)E
MBI ERIIEET L] (18 R—I) DS > CTHERfEME 2 L £
T, WHEMICTEED LA Z T, FREICVER 2T ARIMED X7 2 iEF L
EJCR

FIE 5.9 (FHEMEZIENE/IZEETS

KOG TlE, 72922 D ) —Re VY — 2R ENTTICTE LT 5D
EIZAHN, I, —ED - KWEMET 2 RS —EDOYU Y — ARPE L
TOLRBOFRERITOHEEHEEL TOET, FHEMEoIENFIEIE, A
MICEICTH Y., BWRDLDIT AT v T 278 X—I)E A5 v T 3(78 X—)
72T,

1 5.1L.UH 1792 ~D¥e) (62— ) TatlL 72 & 912, Pacemaker
GUIZIENL Cr I 2xica A4 v LET,

2 J— KWMEMET2FEEEZRET 5121, RoFHEICENET,
2a kXA C. [/—FKR] #2720y 27 LET,
2b XA VT, BREEPHRETL /) —RE2®IRL. [MWE] 22097
L£7.
3 VY —2ANERTIFRBEIFET L1, ROFIEICENET,
3a kAT, [UV—X] 22Uy 27 LET,
3b XA VT, REPZPHETLI V-2 ERL T, [MWE] 27
Uy Z7 LET,

4 [ # 7%%RL. [iEm 2207 L CHERARBMZBNL £
7,
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5 HrLuWEko [EA1] 2 AL £9, MREMEICIE. i SR GHl%
HIZEWTEET,

6 wito ] #AJL. [OK] 227 Vv 7 LEd, EHEEEEEICY
LREDHY £T,

7 (FHEMZ S SICBINT 285513, AT v 7509 X—=I)D6 ATy 7
6 (79 N—=I)ETHVIRL £7.,

(] 272, 2D ) — REFRIEY Y — AEFR L = HEME 0]
MEERENET,

8 INTONTGRA—INARLEBVICHESNIZS, [0K] 27V v 7
LT REFA 772 ET,

(54 [ — REBDOFKEM] (79 X—I)E, 8ODCPUL=y h £16GBD X
FVE, ZTD ) —RTCETHFDO) Y — 2 HEHET 2 ) — RoFER KL TH
F7,

K54 /— N&EEDZEEN

Show: ‘List Mode ¢ |

Required

ID: bourbaki

Uname: [bourbaki

Type: ‘ normal =
I Optional

Instance Attributes | Utilization

MName \alue

cpu

ID:

Value: 8

8
memory 16384 |m|
nodes-bourbaki-cpu
Name: cpu
| = Add || [5fEdit H = Remove |
| @cancel | ok

75 AR )N — ZDFE L EE(GUI)
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80

7 A2, ) — RD4096 XA £ AT 24D DCPUL= y R Z WV FEL T LD Y —
AZDFEME. KD EH1C720 £7,

55 UY—XEEDIHEN

Show: | ListMode &

Required Meta Attributes | Instance Attributes  Operations | Utilization
1D xen1

Name  Value
Class: ‘ocf < ‘
Provider: ‘heanbeat ‘ V\ memory 4096
Type: [xen v ($oom]
P Optional
Description -
Manages Xen unprivileged domains (Domus). H D: ver-utilization-cpu
Resource Agent for the Xen Hypervisor. Name: P!
Mananes Xen uirtiial machine inatancea hv mannina clistar [ Value: 4

| #add || Bredt || =Remove |
‘ @cancel | <JoK

J— ROMET 2R REE ) Y - AWNERTL2FRBEREL 2%, Za—1)L
DGARTF T a V CHBEA NI TV BETLILENHY T, chiik
ELane, FROFEIHEMMIZD XA, BRORT Y a2 — VITHHT
ELARTTINN OBV ET, AR Az T 520070
D= RIZER LY, [FHJEER TR T ) — RIZEFFEICHTE 7,
FHcOWTIE, 445H TEBA 87 MDY Y —20RE] (56 X—
N BIHL TLEE 0,

FIE5.10 FER o7 23 ETD

15108 7527~k (62 X— V)Tl L 72 L 512, Pacemaker
GUIRIICEI L T/ o2 xica A4 v LT,

2 [H&r] > [HZT—F] oHISERL £7.

3 JixA T, [CRMConfig] R T, /ya— )V 525747 3
veIENS OBIEDEEFORL £7,

4 FRCIEC T [HER 27 2] 2t il el £9.

5 MoPOMBETT =0y v EMINCT H0ENH 515 51%,. Sstonith
Enabled D ERZ AL 7,

6 L] 27V v 7 LT, ZEZMELL £,
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53.7 VY —REEBHDHTE

High Availability Extensionld: / — RFiF Z M TS £ 9%  — K Lofli » @
Y — ZATCHREFDRAELGGICOMIET A2 TEET, Uy —2AnE
TR CHLME I DERT HICIE. ZDV) Y =R Y — A HEZHEL
THBLIRENRHV ET, VY —RBEBIE, AL 77 b BB ELOWT
M FEmg e, MRERET A2 CHETETTET, MFOIETEIC LS
T, CRMIC U YV — A AT — 7 ZDOWEMEZERL £9, start £7/zldstop
PRS2 Timeout 22 &, EDNT A - HRETEET,

FIE5.11 EEHIRIFZ2IEINEZIZEET S

1 5.1.UH 17 I A ~D¥pe) (62— ) TatlL 72 & 912, Pacemaker
GUIZHCENIL Ty o2 xica A v LET,

2 Pacemaker GUIDO XA > 7 4 > KT, KEfloxA > [V —Z] %
2V LT T ITAFHITHESNTNE Y Y — A% KR £
K

3 HloRA VT, EHTAY Y —22ERL T WE] 227V 7 L ¥
T, KD 4 Rclid, T ) — RAEFRESNIZIHAKN Y v — 2
KT A—=F L XAEME. A2 v 2@, BLOBRERERESNE
7,

4 HTLOESURIFZIBNT 2123, %872 T2 RL T L] 27

Jy 27 LET,
[HEOEER LT 51201E, 4T MY EREIRL T WE] 27
Jy 27 LET,

5 [HA7] T. monitor. start. [stop] 72&, FI19577 > ar%
BRL £,

RISRT NG A—=ZE, 22 TOERNCE->TREY £7°,

75 AR )Y — ZADEE L EH(GUI
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Show: | List Mode

D: my._primitive-op-manitar-5s

= BmA)

[ (s ok

6 (#1727 k] 74 —)VRIZ, BE2FENTCATILET, IFELY

4A7W%%ﬁ%éa\%W@ﬁnmdtﬁﬁéhi?omwﬂ%ﬁﬁ

B 5 WILEE SR F D [OnFail (fZFEAEFOEIE)] 7 4 —)V K THR
ELKW SEFITT LI ORI £,

7 VERIGEE. (A7 a>] vy a v RERLT [KRRoGE]
(D772 a rPRINL G0 EDNRT X =2 &iBNL £7,
X [(WE] (o7 7Y arERFETLANMIZTLELRS L5802 &%
ELET,

8 INTDONRITA—FIPFREBVICKESNLS, [0K] 27Uy
LT, TV Y —ADFKELT T LET, MKRYA 7arEC T A
A4 Y RICEESNZY Y = ANFRRENE T,

)Y — AF =2 NfEER M IIGE ORI oW, 435F Ty — 2L
fl GL XN=)EBIHL TLZE0,

Pacemaker GUIC VU V — ZADfiEEFRT HI120E, EXA v o [BF] %7
Uy 7 LTIE, HXA VT, sfillz Rl Yy — 2% =R £7, [
EWRELZY Y —2ota, [RAEIE] &) ) — ADRIRDOREFENH R
A >oMFE([FTL &0 E] = M) DICRRSNET,
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X 5.6 VY —ZDLHOE oK

Connection Yiew Shadow Tools Help

< Sz 4

Live

~ [ Configuration
CRM Config
Resource Defau
Operation Defau
s Nodes
3 Resources
Constraints

2 Management

PoBb e e RO

Name
~ s Cluster
&= bourbaki
~ ™5 Resources
@ resource_1
~ |[Jclone_1
~ (9 group_1:0
“ ghh:0
< my_stonith_device

g k% v
Status Details

@ no quorum Openais & Pacemaker
@ online (de)

@ running on ['bourbaki] ocf::pacemaker:Dummy
clone
group
not running ocf::pacemaker:HealthCPU
@ running on ['bourbaki stonith::meatware

xen1 @ not running ocf::heartbeat:Xen &
Migration Threshold: 1000000
Fail Count: INFINITY (bourbaki, last failure at "Mon Mar 1 14:37:09 2010")
Call ID Operation Interval Return Code Status  Last Run Exec Time Queue Time La
= bourbaki
13 start not installed (rc=5) complete Mon Mar 1 14:37:08 2010 470ms oms Md
17 stop ok (rc=0) complete Mon Mar 1 14:37:24 2010 490ms 70ms Md

@ n D) [ i D
Connected to 127.0.0.1 (Simple Mode)

53.8 VSRS YUY —RT)IL—TDFER,

7528 1) Y —20ZlE, fhoa s R—3x 2 hU YV —ZIIKIFEL TEBY,
FaArR—2 2 bRV~ 2AEEDIEFCHEBE LY., [y —NET
—FECTATL TN nbobH D F9, ZoMREHEICT 5720,
IN—TDarv 7 eHhiR—cLTHET,

) =27 )NV—Tfile., Z7)V—TeFoTa)Ns 1 oFficone, 7
=T @3 X=NeBIHL TSN,

A EZDIN—T

TN —=TEN2L Fo VY =22 5L 0EmNH ) £9, ZEoiaIiEEl:
MRS £,

FIE5.12 VY —X 22— TFiEMNT 5

15108 7527~k (62 X— V)Tl L 72 L 512, Pacemaker
GUIRIICEI L T/ o2 xica A4 v LT,

75 AR )N — ZDFE L EE(GUI)
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kflo~q v [Vy—=2] Z2&RL, LEW > [Z7—7] DlEIC
70w 7 LET,

I)V—JIEFD [ID] 2 AJjL £7,

(A 7> 3>] © T, [nitial state of resource (V) 2/ — 2 D L {] Dk
B #aEl. [#x] 22V 27 LET,

IKDAT v T Tl INV—ToHg Ty =2 L TCTYIF 4 TR
TExFET, FYIT 4 TIFFE2 (FVUI5 4 FU YV —2%1BMT 5]
(66 X— )R D ST ETERR L £7,

TNRTCONTGRA=IBFHEBVICRES NS, LEH] 2270y 0
LT, JIVIT1 ToRERTTLET.

KD 4 R TlE, % [FU3IF57 7] #23%RL. [0K] 27V v
PETHZE T, IIV—TFoHV Ty — 20BN MmcE 7,

TN—FIBMT LTV I 54 T lin-i6, boic [F+o®
N B2y 2 LET, (ROT 4 > RZlE, T NV—TIERLE
INT A= DOMENTRENE T, VIVv—T D [Meta Attributes( X % &
] BLO [FVUIFTr 7] o—ErForshEd, [FUIT 7+ 7]
BTDY) Y —ZADIGFNE, 7 I AN TDY) Y — ABIEFEZ KL £
R

INV—TNHDY Y = ZADIEFITEE DT, [ FAN] K2 e [FA]
Ry vEMHHLT ZJV—=TNT [ZVIFTr 7] 2 —KLET,

TRCONT A= INFHHEBVICKESNIZS, [OK] 227V v
LT, ZON—TOFERT I LET, WRIEKEFYA T 7B,
AA 4 v RONCH L AERR S N7z, FRI3EE SN TV — TR
RENET,
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] 5.7 Pacemaker GUI- 7 )LV — 7

Connection  Wiew Tools

< o5 & | 4
. D cormasaner Show: | List Mode &
CRM Config SR
Resource Defaults Primitive | Group | Master
Operation Defaults ® Description
e hosss
o webserver

W Resources
E Constraints
gﬁ Management

| ¥

ID: group

|t || GrEse | —whe

Connected to 127.0.0.1 (Simple mode)

FlE5.12 TU =27 NV—=T%#1BNT 5] 83 X—I)OFHEEDIC) Y —
AN —TEFRF A TH L EEL £9. ROFIETIE, 4.1 TWebh —
NOVY =ATN—=T ] @3 N=)e— T DL N—TeEET L)
FERLET,

75 AR )N — ZDFE L EE(GUI) 85
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FIE5.13 [HFo o — A1) ) — X EiENT 5

151.UH 7527~k (62 X— V)Tl L 72 L 512, Pacemaker

GUIREIL Cr o2 7Ica s 4 LET,

FloxA T [Vy—2x] ba—ictVEx, GHlo~xA T, XHE
TLIN—T#ERL T [WE] 27V 27 LET, (RO 4 > R
&, TV Y = A EFRSNIZIHARN IR T IV —TINT A =4 & X F[EM
CTYIF 4 IR REINET,

(FUIF+ 7] ¥ T2 )y, BN 27V v 27 L$T,

IKDTAL 7T T, (RDINT A=A EFELTIPY RLAZ TV —TD
BT =22 L CEML £9,

4a — = [UID] # AL FT(z& A1E. my_ipaddress).

b [/75Z] VAKRT, UV—RAL—V =252 LT [ocf] %
WIRL 7.

4c OCFV Y — AT —V =2 s [ 7anNg &) &1L, [heartbeat]
ZIEIRL £,

ad (#1771 VARNT, UY—RAZ—Y x> b LT [IPaddr] %%
RL £,

4e [#L] Z27V w7 LET,

Af [Instance Attribute(«f > 2 % > ZJg1MF)] % 7 ¢, [UP] =2 NV %
ERL T W] 22V v 27 LET(ERE UP] = N EFZT)L
710w 7 LET),

ag [fE] LT, HINoIP7Y KL 22 AL ET, e xid
[192.168.1.1] & AL ET.

ah [Ok] . L[] Ol Z VY 2 LET, IN—TEEFA 70T
W, WL <aBmEn =7V 3540 IfoREhEd,

HE LA 220y 2 LT ROBTV I —=A(T 7 AIVY AT L
Web¥ —/ ) &2iBNL £ 7,
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6 25y 74a(86X—) M6 (25 T 4h (86 X—)) DLHINT
ECfE-> T, ZN—TDeY 7)) —2DHELKTTLET, &V 7
UY = 2T HNT A= FBHELET,

Show. |L|st Mode & ‘

Required
D group
> optienal
Meta Attributes | Primitive
D Class Provider Type Descripti
primitive  stonith nul
o my_ipadress ocf heartheat IPaddr
| BT
@ [
[1¥] primitive
Class: stonith
Type null
| +ame || Base || =) |
| @rrvene | ok

75 A NCTHIBET HIEFETCH I Y =22 EL-0T, [FUS
T+ 7 #THNOEFITTTICIEL WS DI > TWET,

7 VNV —TDNY - ADIEFEEET LV0ERNH L51%. [LEA] R
Ve [Nl REvEHHLC [FVUIFTr 7] 2700y —2A%
V—hrLET,

8 VIL—TM5 ) —ARHIBRTLICIE. [FUIFs 7] ATV Y —
AN, [HIkR] #2097 LET,

9 [OK] 27 Vv I LCZDINV—TDEELTTLET, RHNES
ATRIPEHE T, AL T4 v RCEEEN TV —TFoREh
£,

53.9 yO—2UY— DR,

DA NOERD ) — RTHED) Y — A&EIFFICEITT L 2 LMW TEE
T, ZOEOICE, VY —2%ra—2 e LTRETAIVERHY FT, 7
O—> e LTHETLY V=201l LT, STONITH®, OCES2/: & D7 <
AH Ty ANV AT LAMETFONET, Effshizeoy -2y, 77—

75 AR )N — ZDFE L EE(GUI)
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VELTHETEET, ZhlE, VYV —2DY YV —AT—V =2 MNMIkoT
YR—hEhEd, 77—V V-2, KAT 4 o7& Tn5 ) — R
S o TELDLIFEETLHZILHLTEET,

TSV —270a—rDa A4 ToMEICOWTE, 7a—)
(45 X—=NE B L TL 7230,

FIE514 27— >ZiEMNELITEETS

15108 7527~k (62 X— )Tl L 72 & 512, Pacemaker
GUIRIICEI L T/ o2 xica A4 v LT,

2 FfloxA4>T [Vy—x] ZRL., [EMN > [Z7a—>] OlHEIC
20w 7 LET,

3 7va—viclfo [ID] # AL £ T,

4 [F7>=7>] O NC. Lnitial state of resource (1 ¥ — Z D L@ D Ik
Bl EERELET.

5 /a—IIHETAIA T arEEEIL. [HiX] 27097 L%,

6 KOAT v 7 Tlx. [FUIF+ 7] $RF (2 —7]) #rua—ro
BT —2L LCENT b2 enTcxEd, FEs2 U354 7
)Y =2 &BINT 5] (66 X—N)EIFFIE512 T) Y =27 )V —T%
BINT 5] 83 X—=I)TaAL TWnad it L HITEkL £,

7 70— VHEXATATHNOTRTDONT A—=ZRFLHEB D ICHES
N6, [WBEH #2709 27T, 7a—2oXRERTI LET.

54 VSARF )Y —ZADELE

Pacemaker GUITCIL, 7 5 A X VU Y — ZADREMNJGERIZ T Tl BHFEY
V= AETL2 0 TEET, Ei -V ER, FHaJgERA 7
a TR ATHICIE, EXA VT (B 22092 LET,

88 High Availability 71 K



] 5.8 Pacemaker GUI - T

Connection  View Tools

<l %5 ¥ #d
< () Configuration @ @ @0 % év
CRM confg MName Status Details
crece e
Operation Defaults B iy offiine
8 Nodes B siesn () online
(53 resources B sien offline
. E Constraints - E Resources
= MY_Stonith not running
= | [ Master master
= |9 Sever0 group
4 Primitive:0 not running
= |9 Sever1 group
9 Primitive:1 not running
= 6 Sever? [ aroun &
Walidate With: pacemaker-1.0
CRM Feature Set. 3.0
Epoch: 42
Num Updates 1
CIB Last Written Mon Apr 5 19:57:42 2010

Connected to 127.0.0.1 (Simple mode)

541 YUY —XDBELE

7525 )Y =2, BT LA, ELSRHESN TS EIICLET,
7z & 21X, ApacheVr — /"% 7 5 24 U V=2 LTEHT 25513 £7.
Apacher —N\%Z & v N7 v 7L, ApacheDIRIGREZ T L TN, 7T A
BTl e D) — ABHCENL £77,

FEE VDRI ICE - TCBIEINE Y —EXICEINALBRNTL LY,

High Availability Extension Tl vV — A ZEH L Tnb & &, [HLY Y —A%
MDFTHET T AZRT, T K FEl, 7—h U7 — M) THKEL
=0, {51k L TE Y £8 A, High Availability Extension 7 k™7 = 7 %3,
TRCOYV - ADRHEIHMFIL T 7 > a v EFRITL T,

=L, Y= EADNETNCHERR S N TS DR L 72 WIS TR GRS
L £97% High Availability2SECE] 9 S RTICAFIE L TL 7230y,

75 AR )N — ZDFE L EE(GUI)
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B2 9 A8 TEHEINTNL Y Y = ZADNAIZ DN T, £, 545
JH T Y —20FEME - FOLXE ] 94 X—INIHP ST D LIS,
1)) — A% unmanaged modellixEL £,

Pacemaker GUIIC L 5 U YV — ZDERRIFFIC, UV — ZADHJREE:
target-role A ¥ EMTHETE LT, ZDM% stoppedllXEL I25G
Uy — 2%, ZOERRICEEIRISEEIL £ A,

FIF 515 LU — R FEE)

151U 17522 N (62 X— ) Taill L7z & 912, Pacemaker
GUIZREIL T/ I 22ica”r7f v LET,

2 XA T, [BH] #2Vy 2 L%,

3RS VT, VY—REH7 )y 7 LT, AT HFARMA=Z 205
(FI4E] #8RL £ 9(E=1%. V== [ UV =D 74
I EMHL E9),

542 Y —RDO V=P y T

Dy — 2%, KL 25 EEHENCHEEEI L £92, Koz vicy v —
Z OB L £, U Y — 2L AaE % Pacemaker GUI CF < d 5
ICiE, EXA VT (B 2209 7L Th6, GXA4 2T Y —2A&5EIR
LET, UY=L ThBEEE. T [LIEE] DA o
FZE(HErLE0E] = M) o DIKRRENET,

migration-threshold/NZ D YV —AIIHEIN TV L EEE. KO
PSFHAT L S Wil %Téatt%:\%®U/ zi/waﬁﬁf%@<
2 E9,

) — 20K E, (VY — Allfailure-timeout 4 7Y g V&2 XET
HZ L HHENCY 2y T2, FRLIFKITORT EDICTFETY Yy
NTEET,
FIgE516 V/—RE2—>7v 795
1 5.1.UH 1792 ~DfHe (62— ) TatlL 72 & 912, Pacemaker
GUIZIIE L T/ I 2z ica s 4 LET,
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2 XA T, [BH] 22V LET,

3 ENA VT, BTV Y—ReHI Yy L, AVTXFAMAZa—
me (V=D 27 —=2>7y 7] ZERLET(XLETY -V A—D
(V=22 =27y 7] 742y EMHHL£7).,

Sk TEEL ) — REDIFEL 2V V=2 L T a<w 2 R
crm_resource -CB XL Ucrm_ failcount -DMWFEITINFET,

FHHIIC DU Tlderm_resource(8) (248 <X — V) & crm_failcount(8) (239 X — )b B
LT ESu,

543 V55U Y—ZADH|%

V) — 2% 77 2AADSHIRT 5 0ENH L1551, (RoFIEICHE> T, &
TELT—MEELZWEIICLET,

FEBHREINTWA Y Y—DYIk

HFEOHKNC L s TIDMBHINTWAE T T 2Z ) Y — 2 TN T F ¢
Ao VY —=ZZRFIRTER2WIGESEE. VY —ZADBBIHEN TV LIGATZ
FER L. mANCHIFID S )Y — 2 &2 HIFRL £7,

FlIES5.17 275X & 1Y —XEHIETS

1 5.1L.UH 17927 ~D¥e) (62— ) TatlJL 7z & 912, Pacemaker
GUIZIIE L T/ I 22 ica s 4 LET,

2 XA T, [BH] #2YVy 7 LEY,
3ERA VT, NI Y -2 £,

4 FlE5.16 VY —2% 70— v 735 (90 X—)DEIAICHE -
T, IRTD /) —RTCY =R U—>7yTLET,

5 [1Z)] TUY—A2%ELLET.,
6 VYV —RCHTEHIXRToORIKIZHIBRLET, chEirbhune, U
V= ZFHIRTE ER AL

75 AR )Y — ZADEE L EH(GUI
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544 USR5 VY —ZADFMAT

534H VY =27 == )V —N—)—RKDOIFE] (75 X—)] Tl
&I, VIR =T7 ERENA- R =7 ORRERICIE, 7T A X ITIER
A RERIFED NG A= B (Jz e ZEA 7 V=2 a v LEWER Y Y — 20l
HHRNES>T, VY —AZHEINC T ==V —N—=(F A 7 L— )&
¥ET, ThWC, 75220y =207 ) — RIic) Y — 2% TE)C
ATV —hEELZEHTEET,

FIE5.18 UV —XZFEITHITT S

1 5.1.UH 17927 ~D¥e) (62— ) TailJL 72 & 912, Pacemaker
GUIZIIE L T/ I 22 ica s 4 LET,

2 XA T, [BH] 22y 7 LEY,

3 4GRAVT N TLV Y- Uy s L, [VY—XDFT] %
BRL £9.

Connection Wiew Tools

%
=l 5% 4
= [} configurati @ = H
= Comtguraton Po®e e gRf @
[w=| CRM Config _|
- Status Details
[w2| Resource Defaults =
- ~ i Cluster no quorum Openais & Pacemal ker
Operation Defaults
z5fop = ymiinuz offiine
8 Nodes B st @ online
= sient i
~ 5 Resources
4 M_Stonith not: runnin; g
= [ Master master
~ ([4 severo group
4 Primitve:0 not runnin; g
= [ Sever1 group
[ Drywewtey |
Start
< 8 Sever] &
O stop
Migration Thresholc
<& Default
CallID Operation ERun Exec Time Queue Time Last Retum Cod

4 Clear Migrate Constraints
Unmana ge Resource
e O Menage Resource

Connected to 127.0.0.1 (Simple mode)

B

4 i 4 > Ko C, [ToNode(~+12'L—hAE/—R)] T JVJ—2AD
il ) — RE2@EIRL £9. Zhic k- T, — RIZitL <
INFINITY A2 7 O ORI ER S 7,
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5 VY —2% N~ A 7V — N5, [Duration(Hiff)] %7 7
T4 LTV Y =AW = RicsA 7L — b ShbRE AL
F9, IFELLHBZFEEL 26, VY —AFTTOEHMICR S 2 &M T
EFET, ok BEOHMIIELZ L TEET() Y —ANDH
HMHIZL D).

6 V=&AL —FTELRWEEIE Y — AD[EFEE & #HIf] 2 2
T OEGHPHED ) — RTINFINITYZ A CO2I55).,  [i##] 47
varEHMCLET, Zhick s THESEMCHTHL—1 L
~INFINITYD A2 7 Z{FKL T, UV — A&kl S & F 7,

AR

ZhS kY, [HirsEos V7] CTHlRZ RIS JERYINIC
RHET, 2O —=RTYY—=ABFITShela £,

7 [OK] #7927 LT, A7 V—varveiEdl £,
)Y — 2% HOTCICRTICE, RoFIEICEGE T,
FIE 519 Fir#iE2 2 ) 7T 5

1 5.1.UH 1792 ~Dfpe (62— ) TatlJL 7z & 912, Pacemaker
GUIRIEENIL T I 2zt A LET,

2 AT, [BH] #22YVvy 7 L%Y,

3ERAUT, BETHV Y2 G2 Vv L. [Birdlfior 7]
2R L 9,

Tk 5T, crm_resource —Ua< Y KBS ET, VYV —2A
BILOEGMICR 2 2 M TEET, HLWIBEOHMIkS 2 b T
TFET(V Y —2DEEMICE 50,

SIS DUV TIE, orm_resource(8) (248 X — ), £ /zlhttp://clusterlabs
.org/wiki/Documentation?*® AF-T& 2% [Pacemaker 1.0—Configuration
Explained) % ZI{L TL 728w, 2, TResource Migration) O% 7 3 3~
EHBIHL TL7ZE0,

75 AR )Y — ZADEE L EH(GUI
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http://clusterlabs.org/wiki/Documentation
http://clusterlabs.org/wiki/Documentation

545 VY —XADEHEET— FOZLTE

U —=2ZM7 G2 TEHINTWDL XL, o hiEToEY, 7924
Y)Y = ZEBEL 70T L7280, e D)V —2DRFT5551F
&Y —A%unmanaged modelliXET D&, VIAINTED) Y — A%
EHETEFET,

1 5.1LUH 1792 ~\D¥e (62— ) TatljL 72 & 912, Pacemaker
GUIZCEIL T 22 Ica (v LET,

2 XA VC, [BH] 22092 LFET,

3 XA, ”éTéU/ AeHG7 Vw7 L, AVFFXFARNAZ 2 —
Mo, [ VY —ZXDEFIFEE] IR0 9,

4 TDV Y —ADWRFH AT ERTET LIz6, XA VT, BUOHEET LY
V2Bt Uy LT, LUV — R0 RERLET,

Uy —2Al%, ZORENS, O, High Availability ExtensionlC & - T
BEHINET,
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DI RARAY Y —ADHTEELESIE
(A< 2R354 Y)

DIGALZN) Y = A REBLIOEMT LT, V971 v I a—WF A F
7 = — A(Pacemaker GUN ¥ /zldcrma~ > Ko A v a—5 4 U4 L
F9. GUIZHT L HHEICOWTE, H5Fm 7 72X 1 ) — XDREE EHE
(GUI) (61 N— B L TL 7230,

COETIE, crma R Y RIA Y =)V Z2f{N L. 2oy — )VoftE, 5
TJU—bhoffiARE TLT, FICTZTAZY Y — ADFHE L EHEERN] 2
DY — AL EER Y — AT N—TF e ra—NolEk, HIfloRE. 7=—
W == ) =R T == )Ny 7 ) — ROIFE, VUV —AEHOZE.
V=20, 7V —r7 v 7 EREEIM. BEOUFENCLDLY V-2
DIATICOWTCERIHL £,

6.1 crmaX 2V KRSA4 Y —Ib-E

A VA M= )VRIE B, crma v Y REUMBREL R ET, Zoavy
Ricid, VY—A, CIB, /— R, VYAV b ENTLYT
nvyRﬁ%@iToamhdp%%ﬁTék fHTELIRToav
RoftEN RS ET, coa<y Riad, izl ZE e~ v 7
VAT LPHESNTWET,

crmaA VY N, ROEHIHEHTEET,

BiE ITAXRNCoOVTa<r RzcermiZiBfiL. <Enter>%if4 &, =755
2o FoRENET, e A crmhelp ra® AJJT5 &, ra
YTav KW Y ALV =y MICHETLIEREIGTE T,

JIABN) ) = ADFKELEH@AY NI A Y)
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s Uz JAOV U TRELTHER crmécrma~<y RESHA7 YU T N2
HLET., Zhicld, 220 H5E2H 0 £7,

crm -f script.cli
crm < script.cli

27V T RIE, crm S ffEoa~xy ReewsbzemTtEEd, i

# A small example
status
node list

Av?nﬁ%@%%iéﬁ@ﬂ%?b&@ﬁ\ﬁﬁéhi? ITMET
TLHEE TR 7259 v a()EIBAL, (ROITICHT £,

« WERY zILE LTHtEERICERA FcrmJ XA TLTC, WERY = vic
AV FET, a7 bAcrm(live) #I2ZALL £9, helpZflHT 5 L.
FIHelEE R 7 a<y RoMEEZIE TEE9, HEy = MiFsE S
YT awy RLUHY, 1oV Ta<wy Re 2 A 7L C(<Enter>%
2T, TovrTa<vr KoL) TAL] ZeMWTEET,

7z Z1E,. Tresource)] X AT T5&, U/ ZEM L)V AL F
9, Ty Mierm(live)resource#lICZED VY £9, WERY = V&K
T LW SIE, 2~ Fquit, bye. F/ldexitZHLET, 11X
VR B, up, end. F/2ldcdZHL £,

ferm) LAY TV Ta<x s RedA T a L THIATTHE, TD
VARVICEIZADL Z e TEET,

NERY = )ViE, BT a<wr Re )Yy —207 JICkb5%E T b R—MLE
T, av RN FHEHE Y A T L (<Tab> %I &, crmMZFOA T =
MeE T LET,

FEC: BIEEY Jav U REZEYH TV FEDOMIE

crm/"]b ITETERSEE() 7 a2 < > RresourcesB L Cnode)3H V. #H
I C& £ 9 (cib. configure),

P77 3 > Tl crmY — )VOEELMAAICOWT, ZoftE%
~LET.
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6.1.1 OCFUY—RXIT—IxV MCBET5E
DR

VY= AL =V =y MEY TAZRKECEIHET 20ERH L5720, crm
V= WlE, VY =2V = hOEREINEL, VY —2AZ—Y = b
EEMT L0 0raa<y RWEENTOETERMT422H T R—-k&h
LYY —=AL =V NI TA] (40 X—)BH),

# crm ra
crm(live)ra#

a< Y Relassesld, IXRTCHOI FRALTanN,A ZDOY A NEIRL £7,

crm(live)ra# classes

heartbeat

1sb

ocf / heartbeat linbit 1lvm2 ocfs2 pacemaker
stonith

I A(BLETanNg DNHHTELTXRCDY Y —AT—~V = b O
IS 5113, lista<wy REHHL £,

crm(live)ra# list ocf

AoEtarget AudibleAlarm CTDB ClusterMon
Delay Dummy EvmsSCC Evmsd
Filesystem HealthCPU HealthSMART ICP

IPaddr IPaddr2 IPsrcaddr IPv6addr
LVM LinuxSCSI MailTo ManageRAID
ManageVE Pure-FTPd Raidl Route
SAPDatabase SAPInstance SendArp ServeRAID

VY —2ZOMEIE, infoTHRRTEET,

crm(live)ra# info ocf:drbd:linbit

This resource agent manages a DRBD resource

as a master/slave resource. DRBD is a shared-nothing replicated storage
device. (ocf:linbit:drbd)

Master/Slave OCF Resource Agent for DRBD

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

drbd_resource* (string): drbd resource name
The name of the drbd resource from the drbd.conf file.

drbdconf (string, [/etc/drbd.conf]): Path to drbd.conf
Full path to the drbd.conf file.

JIABN) ) = ADFKELEH@AY NI A Y)
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Operations' defaults (advisory minimum) :

start timeout=240
promote timeout=90
demote timeout=90
notify timeout=90
stop timeout=100

monitor_Slave_0 interval=20 timeout=20 start-delay=1m
monitor_Master_0 interval=10 timeout=20 start-delay=1m

a—7d Q) 2T LK TEEd, MRoflid (T4RA #Hitize 7 2k
Y =20y b7y 7TH(B369 N— e BIHL TS0,

F 4y T crm®D BT H

AIOMTlE, crma~ >y RONEEY = VE=FRHL £ Lz, =720, ©TL
b, TNWEHHTLLETIH Y FHA, 24 TLHV Ta~xy RecrmlZiBN
THE EUMEREMESNET, XL IXRXTOOCF) V-2 —T =
VBT LI, =V Termra list ocf] # ASTTNIXFAE
K

612 7L — bhDFEH

Tyl —bheld MK 7 2 2FETT., e NROBET, FFE2—W

D=—RHELETCHBETCEET, 707U — M CHERERT HBRICIL,

LRy E—Y TRy MG AOhET, Zhid, B oRET L2 enT

. EHICHAIRAATEET,

KOFIEE, T T HHEREIN 72 Apachei % E % VER T 5 Hih 2 L TV E T,
1 root& L TRZA LTI,

2 crmY — )V EEEIL 9,

# crm configure

37T V—bORLORERIFRL £,

3a templateV 7a~<y NIV A F T,

crm(live)configure# template
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3b {fiffolgEesr > L — e —EL £,

crm(live)configure template# 1list templates
gfs2-base filesystem virtual-ip apache clvm ocfs2 gfs2

3c WERT TV — NEROE T, ApacheiXENWE /LD T, apache
T 7V—hEERLET,

crm(live)configure template# new intranet apache
INFO: pulling in template apache
INFO: pulling in template virtual-ip

4 NTRA—-AEEFRLET,
d4a ERL 721300 o EL—EL 7,

crm(live)configure template# list
intranet

4b AT H T LR NROLHEIHEH 23R £7.

crm(live)configure template# show

ERROR: 23: required parameter ip not set

ERROR: 61: required parameter id not set

ERROR: 65: required parameter configfile not set

4 FHDTHFANLT 4 ¥ &fCHIL, AT v T4b(99X— ) TL T —
ELTHRRENIZTXRTOITICATIL T,

crm(live)configure template# edit

5 HELFORL. BEWHMN LD DEEEL FTRFOT F A ML, 2
T 7 4c (99 RX—)TCASJUTZIEIC & - THEZ Y 7).,

crm(live)configure template# show
primitive virtual-ip ocf:heartbeat:IPaddr \
params ip="192.168.1.101"
primitive apache ocf:heartbeat:apache \
params configfile="/etc/apache2/httpd.conf"
monitor apache 120s:60s
group intranet \
apache virtual-ip

6 XELWHIL £7,

JIABN) ) = ADFKELEH@AY NI A Y)
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crm(live)configure template# apply
crm(live)configure# cd ..
crm(live)configure# show

7 TENRZCIBICEEL £9,

crm(live)configure# commit

A s TR, axy RE2ESSICliFLTE Y., Roax s R
e )VTHHL T, FRLoFIHEZER TS £,

crm configure template \
new intranet apache params \
configfile="/etc/apache2/httpd.conf" ip="192.168.1.101"

NEBcrmy = VI A - TWAIGEIL. (Roa<y REHHL F#7.

crm(live)configure template# new intranet apache params \
configfile="/etc/apache2/httpd.conf" ip="192.168.1.101"

tﬁb\_Q:?/Fi T T U= PO ERFKRT L7720 TT, &E
ZCIBICHEHAL 72V, 23y hT5Z22EFHY EHA,

6.13 ¥ F—1ERDTX b

¥y R —Hgakid, ?ﬁé*ﬁﬁk/*f‘)ﬂ“@fﬂl\ HShET, o> x
]\'75 5_»1"'5521/7’\_‘ i\ loloTXI\LTT%%hD/{f\iE’/%@%Eﬁéﬁ\T%
-g—
G

‘s

G

W OMIII/RD L H1c Y £,
1 3= V2RO TrootiZZ2 Y £,
2 Koa< >y RTC, ecrmy = )VZ2RRKBL £,

crm configure

3HLnYy RUBIEETFKRL £,

crm(live)configure# cib new myNewConfig
INFO: myNewConfig shadow CIB created
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4 BS54 THERY » RUREICa—T 5551 Koax >y R
HHLET, ab—LaWgEEIE. 20Ty 722Xy T L £,

crm(myNewConfig)# cib reset myNewConfig

Zoa<wy REfHTALE., FHFEDOD Y — A &N OiRET ARG,
FHICiRECcE £,

5 W EBOEELITVET, ¥ v RURTEDERIRIT, X TOLEEMN
Yoy RUREICEHASNE T, IXNTOXELRET LICFE, Koaw
YRZEMHLET.

crm(myNewConfig) #

6 74T I ALFIENHORERG T, RO~y R TTA TRIEIC
RO ET,

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

6.1.4 IEBROEEDT /Ny T

REDEFER 7522 10— KT LA, EEHNSEptest Tl ba—75
CCeEEBEL £, ptestEIFETH L., EFHOII v MIEsTELDLT
D2 arvDIAT T I LEFTRTEET, IAT VT LE2FKRTHITIL
graphviz/Ny 7 — VBT T, KROFNFESRIEZIBENT 522270 7
<7,

# crm 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

JIABN) ) = ADKELE (A~ KT 4 Y)

101



102

6.2 7O—NIVISAAZT T 30D
AR
axX AE
TOa—=N)VI FAAF T a it —EDWIRNRT TCHr T A% OEIEZ HIH
LET., crmV — IV TFERL, EETCEFET, BRICERINTWSHEIT
LA LDIE. %@iiﬁﬁf%i?ottb\7719@3%&%%E

LLSKBEES 21218, 7 92 F 03K N ety b7 v TIRIS, IRDINT X —
A T L 0ENH 0 £,

* I 7Y 3 Yno-quorum-policy (38 X—7Y)
* 773 3 vstonith-enabled (39 X—7Y)
FIE 6.1 crm T HA—NIL T FRIZF T 9 eZEETD
1 V= V&V TrootllZe Y 97,
2 lcrmconfigurel & AJJL T, WEY = VEFHE £7,

3/RK0avwy REMHHLT, 2 —RKZI9ARZETOF T 3 v 2&E
L¥ET,

crm(live)configure# property no-quorum-policy=ignore
crm(live)configure# property stonith-enabled=false

4 TENFEZFRLET,

crm(live)configure# show

property $id="cib-bootstrap-options" \
dc-version="1.1.1-530add2a3721lalecccb24660a97dbfdaal3e68£51" \
cluster-infrastructure="openais" \
expected-quorum-votes="2" \
no-quorum-policy="ignore" \
stonith-enabled="false"

5§ XENEZaAIv L TATLET,

crm(live)configure# commit
crm(live)configure# exit
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63 VSR YY—ADHEFE

728 OENEIL. VI AANOY =N EDK) Y — AR, =N ETHE
TI2&7 7V = a LTy IAF YY) — ZARVERT 2 0EDH
9, 7o92F Y —AZlE. WebV A b, AN —N F—FX—
A, Ty ANV AT A <y v, BIOa—9WEFHEHTE 2 Zofth
DY —=NRXR=2D7 TV Irr— a3 —exenesEni7,

ERRTCEBY Y =28 L TOMEICOWTIL, 423H VY —20% A 7|
(42 RX—NEBIHL TS,

6.3.1 VS5 AH U Y—ZADVERK

A THHATEDLRAN VY — AL~V =y MICIE3MEHD VD 305 =N
WICOWTUI422H [ R—h SV —AZ -V = b7 T A] (40X—
NBI), 7522V Y = ZEERT A2, crmY —VEFHL £, #HrL
WY =A% 7 ZZAZIENT 51CiE, (ROFIHISENE T,

1 3= VZRHWTrootiZZ2 Y £,
2 Tcrmconfigure] ¥ AJJL T, WEby = VEHEE T,

3 JUIFT4TIIPY RLAZHEET,

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

floa<y Rix 17354 7)) IC&HImyIPEZREL£T, 7T A(2
Z Tldocft), 7 /NA H(heartbeat), B LU ¥ 1 7 (IPaddr)% %R

TAHEPERHYFT, 512, ZOTYIF 4 TTlE IPY RLARY

DINT A =FIPRETT, BAOHECGDLETTY FVAEZZEHEL TL
EE,

4 11 2L FORL TR L £,

crm(live)configure# show

5 X¥EZaIy ML TXRESEET,

crm(live)configure# commit

JIABN) ) = ADKELE (A~ KT 4 Y)
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6.3.2 NFSH —/\Di&akAl

NESH =Nty 87 v 721003 ROFIHZT T2 0LENH Y £,
1 DRBDZHEL £7.
2 Iy ANVAT LYY =A%y N7y T LET,
3 NFSY— %ty 7y 7L, IP7 RLAZREL T,

INGEFRITTLHEICODOTUL, KoYy T 7y g TFHLET,

DRBD DYERY;

DRBD High Availability D 5% E % Bi#5 T A FillC. DRBDT /N A A% ) TH v
K7y 7L ET, Zhid, EARICDRBDZ#HEL Clalis® sz &9, IF
L WFIEIZ DTS, 5513 Distributed Replicated Block Device (DRBD) (171 << —
NEZBHL TS, 22Tl WMDY A% ) — KiZ/dev/drbd_r0
TFNAATCT I CATEDr0) Y —ARXKELIEELET,

DRBDV YV —&l%, OCFY¥AZ/AL—T7 VY —ATJ, ZhiL DRBDVU Y —
AL—V 2V bDAFT—HOFHIZHY £, /2/2L. promote &demote
DT I arh, A¥TF—HDactionst V> a  NFET LI ENEHET
T, INSE, AX/AL—T YUY —RICEDT Y N T, i, oy
V—=2Z2IZEH 0 FE A,

High Availability D1F &, ¥ A2/ AL —T 1)V — A FSE &4/ — RITHE
DRAFBIFOZ LM TEET, v 22X M AL —T&[EL /- RicH>z e
LTCEET, 20D, CDVY—RA%EF1IoDO< AL AL —T b,
TNZENDYD ) — R TFRITT 5 L HITHARL £9, master ) Y — A Dmeta
[ CTonNERITLET, 2 ¥/AL—T Y Y — 2% High Availability © @
ra—2 ) —ADNRRIR Z A TTT, R ALV —TEEhThra—
el ThurhahExd,

KDOFIEICHE> T, DRBDY YV — 2% &FZEL £ 7,
1 v = V&RV TCrootilZe Y £9,

2 lcrmconfigure] ¥ AJJL T, NEY = VERHE £,
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32)—KR7I2FDBEF. msVU Y —AT LI, (RO TaNT 4 2 HiE
Li—g‘o

crm(live)configure# primitive my-stonith stonith:external/ipmi ...

crm(live)configure# ms ms_drbd_r0 res_drbd_r0 meta \
globally-unique=false ...

crm(live)configure# property no-quorum-policy=ignore

crm(live)configure# property stonith-enabled=true

4 7Y 3I5 41 JDRBDY YV — ZA%&{ER L £,

crm(live)configure# primitive drbd_r0 ocf:linbit:drbd params \
drbd drbd_resource=r0 op monitor interval="30s"

5 AL/ AL —T Y —ABERL T,

crm(live)configure# ms ms_drbd_r0 res_drbd_r0 meta master-max=1 \
master—-node-max=1 clone-max=2 clone-node-max=1 notify=true

6 Ay — gy eAFoOHIR ZfEEL £,

crm(live)configure# colocation fs_on_drbd r0 inf: res_fs_r0
ms_drbd_r0:Master

crm(live)configure# order fs_after_drbd _r0 inf: ms_drbd_r0:promote
res_fs_rO0:start

7 showa <Y KT, EEHEEFRRLET,

8 conmita~ > RT, AEHNFEZZI Y MLET,

TJ7ANVAT LYY =Dty b7 v T

filesystem! VY —AlL, DRBD& & HICOCF7 Y I 4 7V —2& L Tix
ESINET, BB L MFILOTKRIFIC, XA 22T 4 L7 MVICI T~
NBLOT RO NI A7 EFATLET, ZOHG. T/35 Ald/dev/
drbd0CTHY, T hRA L M LTHHAT LT 4 L2 M UL /srv/
failoverT9., HINDE 7 7 AN Y AT LidxfsTT,

KOa<xy Recrmy = ) VAL T, 77 ANV AT LY Y —ARHEL
EC

crm(live) # configure
crm(live)configure# primitive filesystem_resource \

JIABN) ) = ADKELE (A~ KT 4 Y)
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ocf:linbit:drbd \
params device=/dev/drbd_r0 directory=/srv/failover fstype=xfs

NFSH—/RE&IP7 R L X

NFSH—NEFIC[ECIPY RVATHHEATESL LHI2T50, a2 Ea—4
PDREMRFICHAT L7 KU AICMACGENOIPY RLA2AZHHL 3, =
DIPTY R AL, Y AFLDIPY RV ARICMATT 7 5 4 7 7NFSH — 2 H)
DYTeuENFET,

NFSH — /N ENFSH — RDIPY KU AFFICEI L~y > FTP 754 7175
PERH Y £T, Zoigs. BRIETFIEZZNBEEECIEH Y 8 A, [ERIC
BAEE L T F WV EXA, IV —T 1)) — 2R BN T,

High Availability RAMEIX % BIEG 9 S RIS, NFSH — /3% YaST TR L £ 7,

VAT LTCNFSY = NERCHE| SERNTL S0, RIERET7 v A Vet y
N7y TTLEFHCLET, ZOFEELFEITITOICE, ¥=a 7 hX=
Dexports(5) (man 5 exports)ZZH{L T 23, FRIENEY 7 A Vid/etc/
exportsT¥, NFSH—NIFILSBY V—2 & L CTHKRENE T,

IP7 K L Z % High Availability RARERK CTELITHER L £, Y AT L TlEZh
PIADEFEIAETT, IP7 KL ARAIZOCFRATT,

crm(live)# configure
crm(live)configure# primitive nfs_resource ocf:nfsserver \
params nfs_ip=10.10.0.1 nfs_shared_infodir=/shared
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# show
primitive ip_res ocf:heartbeat:IPaddr \
params ip="192.168.1.10"
primitive nfs_res ocf:heartbeat:nfsserver \
params nfs_ip="192.168.1.10" nfs_shared_infodir="/shared"
group nfs_group nfs_res ip_res
crm(live)configure# commit
crm(live)configure# end
crm(live)# quit

6.3.3 STONITHY ¥ — X DYERK,

crm? 5%, STONITHT NA A8 512D Y — AL @ilishE T,
STONITHY V) — ZAZEK T H12iE, RoFIAICHENE T,
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xRV TrootiZZ2 Y £,
fcrm] & ASJL T, WERY = VEZBIE 7,

Koa<y KT, $XRXTCHOSTONITHY A 7o A N #IEL £9°.,

crm(live)# ra list stonith

apcmaster apcsmart baytech

cyclades drac3 external/drach
external/hmchttp external/ibmrsa external/ibmrsa-telnet
external/ipmi external/kdumpcheck external/rackpdu
external/riloe external/sbd external/ssh
external/vmware external/xen0 external/xen0O-ha
ibmhmc ipmilan meatware

null nw_rpcl00s rcd_serial

rpsl0 ssh suicide

Fito U A R SSTONITHSY A 7%2&EIRL, FATCEXL54 T a v
JANEZFRRLET, Koa<wry RE2FETLET.

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

ipmitool based power management. Apparently, the power off
method of ipmitool is intercepted by ACPI which then makes
a regular shutdown. If case of a split brain on a two-node
it may happen that no node survives. For two-node clusters
use only the reset method.

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

hostname (string): Hostname
The name of the host to be managed by this STONITH device.

stonithZ I A, A5 v J4TEIRL=2 A 7. BLOPEIZISL Ti4
W AHNFG A= 2L CSTONITHY ¥V — 2% FR L £, =& %
. Roa< >y REFHL £,

crm(live)# configure
crm(live)configure# primitive my-stonith stonith:external/ipmi \
params hostname="nodel"
ipaddr="192.168.1.221" \
userid="admin" passwd="secret" \
op monitor interval=60m timeout=120s

JIABN) ) = ADKELE (A~ KT 4 Y)
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6.3.4 VY —R&KDHRE

TRCDY Y —AZWRT L LlE. VadTolFADO—EATT, 7524
WPEI T RTO) Y — A% T, IEL U TE S LIFRY FHA,
7z 2, dibdDA LV —T ) = RIZT 7y ANV AT LT RNLRWED
ICL T B EWEER, dibdTIHEBL £9)., 2 k) 0ERE 7 5 2% H3H)
HTEsLoic, fIfZERLET,

FIRDFEHC DWW TUE, 4408 TU Y —20#IK]] (52 X—=) % B L L
72 &y,

5T D&

ZOMHOHRNL, &V Y- ACHPEMTE £T., §XTDlocationiil
AT, ArEOD Y — 2L GHESTE T, fsl-lock W HDEFOY Y —
A%earth& WO AAID ) — RTHEITT LT 7 7 L2 A%1001CT 4 [l 7%
fil%, KIORL £,

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

YO 1D Dl pingdz L2 —2 3T,

crm(live)configure# primitive pingd pingd \

params name=pingd dampen=5s multiplier=100 host_list="rl r2"
crm(live)configure# location node_pref internal_www \

rule 50: #uname eq nodel \

rule pingd: defined pingd

a0y —3 3 VoFR

colocationa~ Y Nid, [BILARARNFRLIZELRARANTED LD R Y —
A FATTHMERLET,

A AP IEHE 72 13-infD &6 S UMRETE EHA, FIEE. EICEHL / —
RTCEITEIND YV —2AEEFRL, BHIEL B/ — RTEITESNTUIRS
)Y —=2AREFRLET, RSO ZRT 7oL a[EETT., ot
Gl aar— a vid advisory L WHEN, FREVRH LG, oV v —2
AR L7k s, 22 BEns oflflciEb vk oicL £9,

7z 2 HICECARAMIH Y, IDAfilesystem _resource &nfs_group
THoH2o00Y Y — A2, RoFRIZMHEHL £,
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crm(live)configure# colocation nfs_on_filesystem inf: nfs_group
filesystem_resource

RAH AL =TT, BIfFED ) — b3 22 Hhe, VY —A%k0—
THIIICETL T EINZIBIETAZ e PETT,

& R D 1))

VY —=2DT7 7y a VRIEBMEDIAFZIEET 5 2 L WWWERIGENH Y £7,
o A TN AWV AT LATHHTELEDICRDLET, 77 A NVTA
TAFEI TN TEERA, HFOHIRIZMHEHL T, B, fF1E, < A7 A
DFMIL L, WDV Y — ARk 2 o T EA) £ TE®RIC, -8
AR FE2I3MFIETEE T, HFOHRZRET HICE, RokH%xaw
v REZcrmy = VAL £,

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

H 2 T ILIERRDFIH)

CoETHHAINLANE. HRZENL R0 EEEL A, TXTDOY YV —
ZlE, TP, AXTHDLHAbd) VY — A L[E L~ v TRITENLLEDD
DFJ, dibdV YV — 1L, oV Y — ZADBHET LAY A X H0FEDS
HOFET, AZTRVE X, dibdTF NS AZYT R L LD e THEL
L 9, Kol iz T 0ERH Y £7°,

e Ty ANV AT AL HIC. DRDBY Y — 2D AX LG/ — K FIctFE
FETHLENHD T,

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

« NFSH—NREIP7 KL AL, 77 ANT AT LEELE ) — RICEFEET A0
ENHY £,

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

« NFSH—REIPY RLU AL, 77 A NY AT LMY 2 b &N &ICEE
ShET,

crm(live)configure# order nfs_second mandatory: \
filesystem _resource:start nfs_group

JIABN) ) = ADKELE (A~ KT 4 Y) 109
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« Ty ANV AT AL, dibd)U YV —AMZI D) — RO~ AZITHI L 721%1C
<Y NINLVLERHY T,

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

635 UY—RT1—)bA—/1—)—KRKDFE
E

VY =27 2= )V —=N—=%H{ETHICIE, A ¥ EEmigration-threshold % {f
MLEd. Kzl £7.

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

WE, rld /) — N1 TFETSshET, £2CTRIT 5 &, migration-threshold”?®
9" = 7 &, KO it h 9, KEUEEA  migration-threshold )] I
oG, Koo/ —FiceAf 7V —hLET,

BRI 5 &, start-failure-is-fatald 73 g ik - T, %k
B inflC i E S NE T, stopdKANC LV, T = U IR EL 7.
STONITHMWEFR SN TR WEHFICIE, VY =2 T TS TL 8 A,

WIS OWTE, 443/H [T =2—)VF—N—] B3X—=)BHL L2
vy,

6.3.6 VY—RXT1—J)/N\v D ) —KDEE
(Y Y —RDOEEMK)

— RMWF 54 REECRD ., 7S5 A NITHLESE. UV —ADTo
—RICT == Ny I TL2enHYFET, 7;wwﬁ N—RlcY YV —
A%FITL T2 ) =R V=A% T == )b Ny 7 S h0nigE
U —=ZADT = — )Xy 79 LTo ) — REIRETLHEGIE. VY —2A
DEEMOEELETLLENHY 7, VY —20EHFMIL VY —2D
FERIF Y, ZORTHIRETEET,

IS COWTCIE, 4440H T 2= Ny 7 ) — K] (55 X—=)EHBIHL TL
&,
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6.3.7 BHEA /NI ME DKV Y —RBE
DEXTE

B A 87 MCHT ) Y — AE 0 FE

FRTCOY Y —=2ANEFETIEH Y A, XenZ A RN Do—Fn ) ) — AT
X, ZORANTHL ) — KUY — 2O REEM 2T VERH Y 7,
VY —20flAGbEN=a— AR tshi-EFRm ik k&b koY
V=AWNHE SN, VI —=2ADNT 5 =< AMETL £ 3(H 20Tk
Wbz 3x2H0 £,

Z N %8I AN T, High Availability Extension ClE, KD /8T A — & Z4FE
TEET,

1. —ED ) — RWEMTIRE
2. —“ED) ) — ANERTIRE
3.V —ZDBEICHET 5 2KN R A NI TV

INT X — & L FEOFM A E NI oW T, 4450H TEfEA 87 MIC
HIY Y —=2ZDRE] (56 X—)eBIL TLE&0,

UV = ADFEE ) — R REET2FROREIC > L, TIE5.9 M=
MEZIBME 723 ET 5] (78 N—) D@t > THEMEMEZ L £
T BT ED AR Z 11T, SREITRERIET AHMEDO N T ZIEFRL
7.

ROWTIE, 7922 D ) —KeUY) = 2ADIRKENT TIZT L TWDS
AN, EHIL, ED = KBMEETLIERE EDY Y — ANNE L
TOHORBOREETOGOGEMHEL THET,
FIE 6.2 crm THHEMEZ1ENEZIZEE TS

1 Roa<xy KT, crmy = )VERIKBL £,

crm configure

2 ) — REHRTIRBERIRET AL, Koa<xy REfHL, L —
ARV NODE 1% ) — RO GHNCE 2 £ 7,

JIABN) ) = ADKELE (A~ KT 4 Y)
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crm(live)configure# node NODE_1 utilization memory=16384 cpu=8

Zhofilc k> T, NoDE_11316GBD AE Y £8ODCPUIA T & 1 ) —
NI L b HESNE T,

3 VY —AMERTSHREIRTET S, Roa~xry ReifL £,

crm(live)configure# primitive xenl ocf:heartbeat:Xen ... \
utilization memory=4096 cpu=4

ZhT &k -oT, U Y —AldnodeAN 5 D4096D A E 1) Hifii & 4D Depu
=y FMEMHL £,

4 propertyaA VY REMFHL T, EA NI T VEXREL T,

crm(live)configure# property ...
BLE 2 b7 DI, 4> DfEZEHHATEET,

propertyplacement-strategy=default
TI7HNMIE-T, [T 2L FRINhEEA, VY —A
. HBATOZa 7> TRV B ToNET, 2a7AE Lt Thh
VY =) = FETCEIRFRICO RS E T,

propertyplacement-strategy=utilization
J = RICU Y = AQFE 2 /2T 120 028 S HFRND L5551
J = RIZERDD 57085 RIET L FREAE 2 ZEIC AN £
T, L. Bmadld. £ - RiHvETeonY Y -2
DIUCE DS TITDNET,

propertyplacement-strategy=minimal
J = RIZUY =22 T 280D 5080 e JUET LRI
% BRI ANE T, TELRFP RO ) —Ricy Yy —2%
EhdL22icky, BV - RTENEMFITELEOICLE
D

propertyplacement-strategy=balanced
J = RV Y = 2T 2BRDD 508D D IRET L BRI
BZ2ERBICANET, VY —RAEPLERIART LI L2k, U
V= 2ADNT F—=< v ADELEXY £,

BLEA N Z7 P, R THY, 2, #HMhea—VUZT 1y
7V NVNTEICRKEGE Y B THRIREZHFLICEE > ThEEA, Y

High Availability /71 K



V= ZADENEZIF L S FHEL T, iIxEER Y Y — AR
Ta—)lENBLEHITLTLIES N,

5 ZFEZaIyv hLTHS, ecrmy = V2T LET,

crm(live)configure# commit

RONE, [FEFED ) — R 6akb3 /) — K7 522 4>~y v &L
TWET,

crm(live)configure# node nodel utilization memory="4000"
crm(live)configure# node node2 utilization memory="4000"
crm(live)configure# node node3 utilization memory="4000"
crm(live)configure# primitive xenA ocf:heartbeat:Xen \
utilization memory="3500" meta priority="10"
crm(live)configure# primitive xenB ocf:heartbeat:Xen \
utilization memory="2000" meta priority="1"
crm(live)configure# primitive xenC ocf:heartbeat:Xen \
utilization memory="2000" meta priority="1"
crm(live)configure# primitive xenD ocf:heartbeat:Xen \
utilization memory="1000" meta priority="5"
crm(live)configure# property placement-strategy="minimal"

3)—=RFITRTT727547THY, £9, xenAW/ — NICHE S, K
xenD2ELE SN FE 9, xenB&xenClE, —F#HICEHID Y ToHNLM, 2T ED
511 DOMxenD & & BHICH] Y YT bxﬂiTo

120 — RICEEPRAELZGE, Vo — N ETHHTE 2 2E Y G5t
WY dTEC, 2heD) Y —=ATRXCUIKRA N TEERA, xenAlTHEFEIC
#HY Y ToHN, xenDU[AAETT, 72720, xenB&xenCl, ZD&H 51D
L2E Y K ToENERA, xenB & xenCOESEILEZF DT, FHRITE LR
EFTYd, INERTLDICH, &b NIEWEREZRET H 0
WHY FET,

6.3.8 Y —RELBHDHTFE

U = 2% BT 212135, 2205 H(opx — 7 — R CREMRMNUIE 2 TEFET 5 h,
monltorﬂ'?/F%ﬁﬁ]j‘éﬁ‘)ﬁ‘f)@ij‘o (RO TIE Apache! V) — A%
HEL. opF—TU— RO T30 &ICBEHL £,

crm(live)configure# primitive apache apache \

params ... \
op monitor interval=60s timeout=30s

JIABN) ) = ADKELE (A~ KT 4 Y)
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ELZeZRDEIICLTHRITTEET,

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

WEELCDOWTE, 431 TU Y —2BEW (51 X—=)EBIHL TL2E 0,

6.3.9 VS RAA YUY —RTIV—TDIERK,

7T AH DIk b &mﬁ%$®r> — (DG CROTAVEDHH Y
V=20t y M T, w1 W%L WolEFECELREL T, 2okt
%iﬁ?ékm\7W~7®3Vk7b%ﬁﬁ*bLTWiToK®WT@
2207V IT 4 JMPT RLVALEF AN Y —2)AFRL £7,

1 crma~x >y RE2V2ATLENH L L TEITLET, a7 R
crm(live)ICZA LL £9.

2 TUIF 4 TERERLET.

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

LT ALIDEMHHL T IELWIEFRET, U540 727 )V—T{LL £
7,

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

WEEICOWTE, 70 —T ] @3 X=) B T2 &0,

6.3.10 vy O—> U Y —ADFERK

ra— 34 IPY RUZDNHD A > 2% v 2 %BE L. BRSO
27 T A8 IS LR TFEeEAONTHWE LR, Thbld, DLM
CO/E. IV AT LABLUOCES20 7 = >3 7 &, fcb £ oH
HNCIEEICHEMTH L e b > TEE L, EDLHDRY VY —ATYH,
VYY) =2 == "B R—=bhLT0IUE, 7a— 21t TcEET,
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78— )Y —=ZAOFFMIONWTIE, T7a—r) @5 X—)ESHHL TL
72 &y,

BEgoyO—2YyY—ADVERK

B ra—2) ) =2 51203, £TT7VI540 TV Y —22EKRL
T, TNz clonea~ Y RCIFETHZ & TY., ROMIEEFITL £,

1 2= V&RV CrootilZe W £7,
2 lcrmconfigure] ¥ AJJL T, WERY = VEBHE £,
3 RDEDIC. TUIT 1 ThAERL E7.

crm(live)configure# primitive Apache lsb:apache

4 7VIs 4 dEra—-rLET,

crm(live)configure# clone apache-clone Apache

AF—NIIVRIVFARAT—roO—2 )Y —ADVERK

A7 —=KINIa—2 D) —=A{ERT 5120, T T7VIT TV V-
PERL TS, YAX /AL —T U — ARk L £7°,

1 = V2RO TrootiZZ2 Y 97,
2 lcrmconfigure] ¥ AJJL T, Wby = VEZHEE T,
3 JUIFT 4 T7RFRLET, LEITEC THREEREL £7.

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

4 R 2AF AL —T Y —2AERL £,

crm(live)configure# clone apache-clone Apache

JIABN) ) = ADKELE (A~ KT 4 Y)
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64 VSRV Y—ADEIE

crmY =)V TClE, 7T AF VY — ADFENTGER 2T Tl MfFEY v —
2HEMTL2LbTEET, Biroy T ry g TlEEZ L 7,

641 LWLV SREYY—ADRELE

LW 5221y = 22K T5121E, ZOIDMWETT, RoFIEICHE
WE Y,

1 = VZRHWT, rootice ) £9°,
2 lcrm)  A/JL T, NEY = VERHEET,

3 JY—ZALNJUTHEBZ FT.

crm(live)# resource

4 start CU Y —AZBHEBEL. <Tab>F— 2L TIXTCoHDOY vV —
AkFRLET,

crm(live)resource# start start ID

642 YY—ADOV—2T vy T

Uy — A%, KL 25 & X HENCHEE L £90, Ko zoicy v —
2 DSBS L £9, migration-thresholdMZ DV — AT

INTWHBEEIE, KOEDIHITL SWEICET L /272812, 20UV —
20T ) = RTCEITTCERL D ET,

1 V= )VERIWT, rootax—HLTuar4LET,
2 TRTCOYY—2D Y A MEIEL 7,
crm resource list
Reééérce Group: dlm-clvm:1
dlm:1 (ocf::pacemaker:controld) Started

clvm:1 (ocf::lvm2:clvmd) Started
cmirrord:1 (ocf::lvm2:cmirrord) Started
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3 )Y =2 ErhosiE. 9. 20V Y - A2 (EETLLERH Y
F9, RSCE VYV —ZADZLBITE SR TL7ZE W,

crm resoure stop RSC

7= 2% dlm—clvmVU YV — AT )L — TP 5 DDIMY V) — A% {511 L /=
WIS, RSCEAIMCE XML 9,

4 VY —ZAFKREZHIRL £,

crm configure delete ID

643 VSR YY—A%HIK/RT S

228 = A&k H1CE ZTOEET 2IDAET Y, RoFIHEIC
ENET,

1 2 V2T rootll7Ze Y £9°,

2 Koavwy REFETLTC VY—20 Y A MEREL £7.,

crm(live) # resource status

e zlE, BNFZ oLk F9(2 2T myIPlE ) Y — 2Dy
7 51D),

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

3 4T AIDEEOY Y —ZA&RHIRL £ (2 NIE. commitb EFEL F
EDS

crm(live)# configure delete YOUR_ID

4 XEEZaIy bLET,

crm(live)# configure commit

644 VSR NY—ADIA T L—3 Y

DY —2F W= RO =27 FRIIV I NI TICEENRELZES. 75
22 Noftho ) — RICHEINC 7 = = VA== F VT D L5 FHES

DAL = ADRELEHEAT U RTA V)
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NTWETA, Pacemaker GUIE /-l a~ > Ko A 2L C. FH#TY
V=A%) T AINDORD ) — RITHTTHZ L TEET,

1 2= VBT, rootllZa V) £,
2 lcrm) EAJJL T, NEY = VERHE £,

3 ipaddressl& W) ZHIOY Y — A% node2 & W) LANCY T A X ) —
RICRA 7 L= b 5IE ROELIICATIL £T,

crm(live)# resource
crm(live)resource# migrate ipaddressl node2
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WebAf A3 —2D x4 XICLKB
DSRZVY—RDELR

crma < 2 KF A > — )L & Pacemaker GUIIC /1A C. High Availability Extension
IZ1%. HAWebKonsole & V9 &I X 27 H{OWebN— A D2 —H A > 57 —T =
AAMWEITNTHET, DA 7 —T oA ABfHTSL L. LinuxDHo=a
YEa—F06 Y, Linx”Z IAYEEABLOBEHTESET, 6120 20
AF =Tz RFE VATLIT T T4 9 a—H A =T A AN
Moz, HTERWEEOIENR Y Y a—2 a VI £,

ZDWebAf & — T = A AL, hawk Ny F—JICE&ENTHET, Zhld.
HA Web Konsole CiEfm L 72T XTD 7 I A% ) — RNIZA VA M= )LT 50
FH Y £9, HA Web Konsole DI HICk > T IV T AF ) = RNIZ7 7827
%3 E 2 —FIT1d, JavaScriptE 7 v ¥ —EH{UNC L Tk i, TS 5 &
LT T 74w 7)WebT T 7 METT,

/}: E a— -U-o)ubn

HAWeb Konsole/»5 7 5 22120 7 A 4 5121, ZD2—HN'haclient
TN—=TDAUNTHLLENHYET., 4 AN—)VIFflChacluster &
W) ZHIOLInuX—YAMERR SN E T, 22—V Dhaclient Z )V —
TDRXUNTT,

HA Web KonsoleZ# {19 2 fijlC. haclustera—H D/NA T — K& HE

L, haclientZ NV —T DA NE L TH L= E2LERL TL 2L
Uy,

HA Web KonsoleZ {JiH L Tz d 52/ — R TIn&eEITL 7,

WebAf 7 =T =A A KDTTAE )Y — ZADEFH
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7.1 HA Web KonsoleDiCahk oo A

FIE 7.1 HA Web Konsole % tC#] 9 %

HA Web Konsole%ﬁﬁ%'?‘éb:bi\ ZDOWebA ¥ —T7 = A AT L =2
J — KT, 8 DOWebY —EAMBIBE SN T L PERH Y F9, #EICD
W, Eﬁ DOHTTP(s)7 1 b )L &R — h7630% HHL 7,

1 3%mdeicd b /) — KT, v )VEHErcote L TR A 2 LET,
2 KDOEIICAHLT, Y=L RADAFT—H A F v 7 LFT,

rchawk status

3 B —E2ZANFTEINTWRWEEE, Roa<wy KTy —be 2 zHBL
ivg‘o

rchawk start

7 — NRFICHA Web KonsoleZ HEIFICHCE L 7205 G1E. (Roa<w o K
EFRITLET,

chkconfig hawk on

4 FEDAEa—4T, Web7 T W ZCH L, JavaScript& 7 v F — %
HifieZ & Wk L 9.,

5 Web7 o %% ATEDVTAZ ) —RKDIPY KU AEZITHRA N,
HOLNIHEL T EDIPaddr (2) UV —ADT KLU AICKRA >~ ML
i—g‘o

https://IPaddress:7630/main/status

7EEC: SEIAZEDET

TV TITIHLT T g ildk > TUE FIOTURLICT Z AL
Jo& ZC, GAEHFHOZEE NSRRI NDEGENH Y £9, ik, HA
Web KonsoleZ3 7 7 # )V R CIIEFATE L e Al SN TV nWHLCE
L OAEIHE 2T 506 TT,

ﬁ@“é X, IO EIENL TESENA RNZALET, &
?ﬂfo\b ZOlEd 21213, ACELOINEZ, AXOREHIC
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Ko THELASNIGEINETESIRAL 2 b TE LT, HiEoitic
DWW, HEEFEAMHFOE SRR 123 X=) 2B T2
U,

6 HA WebKonsole™ 7' »[H|[H] ¢, hacluster—H(F7/zl%. haclient
IN—=TDAUNTHLMOEEDZ—P)D [2—HF] & [NXT—
Kl # AL, [Brs>] 22 Vy 7 LET,

(7924 257 —% ] WEMNHE, 7IAL ) =RV —2ADR
F—H2A%FRLET, it crm_monOHjE L LAUTHET,

7.2 HA Web KonsoleD{£F{

27 A 1%, HA Web KonsolelZ J: 5 C. imbFEERI7OQ—N)L 7 5 A NS

RA=HBE VIAH ) —=—RBLIOUV Y —2ADAT —ZANKREINET, &

F = ADFIRIIE, ROKT—a— RKaffifsnEd,

o W OK, 7z& ZlE, VY —=AMETh, =KW F 54 2T,

s TR ARR, 2V =2 Thnwize2E, VY — ACREENREEL . ) —
KW=y y M ENRNFEHATL

o w I, 2 A BliE Ry vy ME T UHRTT,

« JKEFATHRTHY A, EL. 292X IE. ThFEThTH DL L
THILET, & A3 EHEIMMFIEL 722 standby®— RicL7z/ —
KT, #7740/ =Ry, JRETHRRSINETZ V-2l ry
N ENTZGE).

WebAf 7 =T =A A KDTTAE )Y — ZADEFH 121
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X 7.1 HA Web Konsole - 7 = X% X5 — & X

f'} Cluster Status User: hacluster Log Out

Stack: openais

\ 1.1.0-46679a8feec?
Current DC: hex-13

Stickiness: 1

STONITH:  Disabled

<
N
g
@
g

B
2
@
8
o
g
S
S
<
vzl )

Cluster is:  Symmetric
No Quorum: stop

g
3
=
g

vz
3
i
8
g
3
@
8
o
g
S
S
<

)

VClone Set: ctdb-clone

[ otdo:1: Stopped

V| [\
2 el Bl [

v
»

Copyright ® 2009-2010 Navell, Inc Host: hex-13

/=Rl 7nv—T& [VY—=X] IN—TORAGE T %27y 7 TD&,
VI —ba—2EEALZY, UYL ET.

UV — CFRFEDPFAE L 2 EE, sl 2 T RaE Xy 2 — VDN EERLS
HETHRRESNET,

J—=RERFV Y —20FIIHLVFOT A a2 7))y 358, a
VIFRAMAZ 2TV RATEEY, ZORA=a—TlE YV —-2%H
W, AFk, ¥V -7y 7LD, J— R%Zonline¥ /zldstandby
E—-RNIZLAEY, J=FK&27=200 7LD TEET,

Hiff. HA Web Konsole ClE., HARN A XLV —FZ 27 LI TEEHAN
R, VY =2 — RORERE, SOICHEENIEM S ET,

73 STV a—Fa T

HA Web Konsole® 7' 7 7 A )L
HA Web Konsole™ 7' 7 7 A JUIX, /srv/www/hawk/logll®H D £, 7«
A B O THA Web KonsolelC 2 77 ¥ A TE WG GIE. Zhvs
DTy ANEeF =y 7T DHEHWTT,
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HA Web Konsole C VU V — 2 O FHE0AZ IFIC AN S 5551, Pacemaker
ksl Enica 7 » £ )T 7 #)V N Tl /var/log/messages
WCHD)YeF oy 7 LTSN,

WAL 7 AV
haclient Z)V— ZIZiBMI L 7271 — 4 CHA Web KonsolelZ 1 7' A > C
T 7220U(FE /21, HA Web KonsoleZSZ O —H0 6001 7' A V&2 AR
5 F TITBED S H) 5 E51E. rensedT —E %, renscd stop TFIE
LT, EATTL T ES 0,

[ 2 a8 i X4 A
HA Web Konsole > it #] 21 C F L8 % AFIIHIC 99 5 B SRt & h

5D EREF H11E, HEER S NGRS 2, MH OFEE £ 7213 ARG

SHRCANC L > TE L SINIGIHECTE SRA T ZE W,

ZFHHE Y /etc/1lighttpd/certs/hawk-combined. pemlI R {FE & 41,
F—CitHFOM A2 ZATHET, HLnF—LIEIEZFXL 21k,
FRIT N 72121, Roavw >y REFITL TENG ZillAGhbE £
ER

cat keyfile certificationfile > /etc/lighttpd/certs/hawk—-combined.pem
Ny varyeBEELT, root’ZIMN Ty ANET IV RATEDL LD
L £,

chown root.root /etc/lighttpd/certs/hawk-combined.pem
chmod 600 /etc/lighttpd/certs/hawk-combined.pem

WebAf 7 =T =A A KDTTAE )Y — ZADEFH

123






Uy —1T— 2 MDIENE
1= 13Z

7 I ARN K LEMNNE LT R T AL, VY =2 L ffHTER
I FH A, FELRINV—-TE LT VY —AT—Y =k ESTONITH
TV 2B ET, WHFOHTTY T, T— = bDOIBEMRCAT
HHO[EETC, Z I AXKEEL KR HO=— RICEbE kT A2 &Mt T
7,

8.1 STONITHZ—> x>V b

DS ARIN ) — RO1D>OMENFE ML, 20/ — ROFIRBnE L5 2
EMHVFET, k7= 7Y, —fKICSTONITHY V) — A CHEAT
ShET, §XTHSTONITHY V — A3 ) — KD /usr/1lib/stonith/
pluginsiZ®d D £7°,

E5: SSHE L USTONITHIEZ Y R— b ShTWWEHEA,

SSHAMLD & 25 ORI ED X DIZULT B o 5 5EEH Y 4
Ao CDT=8, SSHESTONITHEZ — ¥ = o MIABHRIETIIHR—FEhT
WERA,

BUEM ol E72 TR CDSTONITHT N A Z(V 7 b 7 =7 e)o ) 2 k%
AFT2I121E, 2~ Kstonith -LEMHL 7,

Ly Z A, STONITHL — = > k ofERkIC %?5P$JX/Fi%@iﬁ
Ao HTLUWSTONITHT — ¥ = > b 21EkT 515518, heartbeat-common
Ny lr =D — Al k1éﬂfvé%zvﬁbf<tém

VY —AL—Y = bhoiBME

E¥ES]
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8.2 OCFYY—XI— 12 MDYERK

/usr/lib/ocf/resource.d/ TSN TNEHTNTDHDOCFY V) — AL —
Var b OWTE, 4220H YER—-hShEY Y -2~V =2 b
IR (B0 RXN—=NEBHL TS, SV —AZ—-Y=r ME, Zh
ZHIHT B2 ROBEEEZ YR — B LT RERH Y $7,

start

VY —2zfaE 3 HMMEL £9,

stop
U — A%k F 723l £,

status

U= ZADAT—H ARIRL £T,

monitor

status & [AMETIN, FHILWREL F 2w 7 L ET,

validate

VY —2ZDHFELMEEL £7,

meta—-data
VY =2 —V = hDEREXMLTIEL £,

OCF RAZ {EIK Y 5 — iz FIHIE. Ro LB b TT,

1571 —k&LT, /usr/lib/ocf/resource.d/pacemaker/
Dummy 7 7 f )V EH— RNL £7,

2 TILW Y =2 -2 NI EICH LW T5 0 L7 MU EERL
T GRIDSRE LKL ET, L& A Y — AT )V—Tkitchen
ICU Y —RAcoffee_machineM®H LG5, 2DV Y — A% /usr/1lib/
ocf/resource.d/kitchen/7 4 L7 M UIZIEML £9. ZORAICT
X 2T HI0FE, av s RermZ2FEITLET,

configure
primitive coffee_l1 ocf:coffee_machine:kitchen ...
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3 B 2 VIR EFREL, BRL2E8HT7 v ANV EREL T,

OCFU Y — AL —Y = b DFFRICOWC DML, http://linux-ha
.org/wiki/Resource_AgentsZ%ZI{L T2 S, a7 K Dffhl%
RIS OWTE, BT " offZE @ X—)e B TSN,

8.3 OCFR Y O— KN ¢ [E=Z=LOFE

mmﬁﬁmiéz\77vayﬁﬁﬁﬁﬁﬁ%émuﬂﬁP@@%ﬁiﬁﬁ
HYET, VI 2FITEIC, THEIWAERICHTTLRY 22— R&2RERL £
7, ﬁ%ﬁTﬂéﬁtmk*ﬂbﬁwﬁm T g FRL Tz e R &
A, BRNEEASEIG S E 9, FMERFERICIESHEH D 7,

x 8.1 [EFHOROFEM

C{EnfE EkbH DSAINITSI 7OV 3y

]

soft —Fl e —FEL FL U — 2% HEET 50,
7=, L WIGATICH I S £,

hard —ﬁm?u@wmaﬁﬁﬁit Y — A& Mo IGATIC R L
ibt —3, BE0 /) — T, BiED ) — RTHRTS

lﬁ@% NHET, nxnk L9,

BUanHy TRTCDyI2L ) —RicH@| VY —2&EFEERELT Loy
O, —FHNTIEnwZ I —0"% A% - R NTLHEBEIhZ
ELELRE, Zhid, AER#E WwEoIicLETd,

T E SN2 & Z2RL T
S

Ty arvPRILZeEL T, RDOEKTIE, =TI —a— RETN- 7z
a0 L0CFRY a— K& 75 225G AolfE ofifaZ L £,

VY —2L—Y = hDiBME -

E¥ES]
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#82 OCFRR)=a—|R

OCF OCFIA 7R HER ElfE
RY DiE
- 4]
R

0 OCF_SUCCESS &I, a<y RIZIEFICE T soft

LELZ, 2hid. ¥XTo
start, stop. promote, demote =t

<y RoTHS NIRRT,

1 OCF_ERR_GENERIC WHo TRIESFRAEL 2] 2 soft
LRIRTLT —a— R,

2 OCF_ERR_ARGS )Y — 2O Z O~ > hard
THIITEH® L A X
i = R LRICRS2» 87200
Bapf /) — VR B L T2

é)o

3 OCF ERR UNIMPLEMENTED %:REN/=7 7 v g IEFEIT  hard
SINTWHWERA,

4 OCF_ERR_PERM JY—AL—Y =Y I, ¥ hard
A0 F5C [ TEDLIZT OER
WD EEA,

5 OCF_ERR_INSTALLED U —=ZAMPE L4 4HY —)V  hard
MEDALE2—FITA VA
=N ENTHEEA,

6 OCF_ERR _CONFIGURED U YV — ZDFENMENTI (7= Ran
CRVE RERNT A—=28 H]
RN YY),

7 OCF_NOT RUNNING DY —=AMFTSNTOERE 7Y

No VIRAZE ED7 7P a 7L
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OCF OCFIA 7R SH8A EIE)
RY DiE
a— 52|
N
YiZonwTh ahzid ) v —
AEfFIE L LD & LERA,
ZOOCFRY =2 — RiFY Y —
AE 2T T 52 & b
clnwzevybEd, 7
HEhizv v —20lkEEICHK
FLET, TSRS
&, softfHZ{TVET,
8 OCF_RUNNING MASTER U Y —RA[I<¥ZZE—RTHE soft
ITLTWET,
9 OCF_FAILED MASTER DY —2AFI<w A2 E—RTT  soft

ZTo kL
s

NRILEL, VY —2
RS, (Fi S, PR
SNETEHRSNET),

HABZ LT —a— R, soft

VY —=AL—Y = hOIBMEIFEHE

129






Jx Ty ESTONITH

7 = ¥ v 7 13HAHigh Availability)[i]iy 2 > ¥ 2 — % 7 5 22 12BWTC, FE
WICEERaA YT NTT, 79220 — RolooRifEztat L. o
J— ROHIRMBREL L 2 e BHV £T, e 7= > 7Ly, —
FICSTONITHY YV — A THERITSNE T, 7= v 713 HAY T A7 Z [
DIRRECT L7200 DI L TERTEET,

I AR DT RCOY Y — AL, T2, REPEETT s TnET
(e A1 TU Y —Zrlldnodel TR SN T %) 72 L), HAZ I AZ T
3. 2ok REEL T Y — Zrlldnodel LA DT RXToD ) — RTEIEL T
W5 2l RLET, HAZ I AXEK{ Y Y —ZAN1DD ) — R TORILEH]
INDEIICTEHLHTT, &/ —RiFV Y- R ACEEE2RET L0
EnHVET, DFED, VI AXOIREEL, U Y —ADIKREL ) — RDIRRE
DEF Y TT,

FokoMhThh, —ED ) — REZIFY Y — 2ZDIREEZ IFREICHET T
SV S, T2 vy IhMThbNET, VI AIDFIED ) — R TR 5
TSI ZRBLVWGETYH, 72070k -T, 0  — K2YHE
TR — A EIT L0k DI TEET,

91 2V VDI SR

T2y 7IE, VY —=ALX)Ee J =R T =7 8n), 2
SO IANH Y FT, BEHICONWT, COETEICHIAL 9,

7 =7 ESTONITH
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VD)= AL _NDT =y
D)= AL RXNVDT =y Tl 79250, J—Ricks12lF
DYV —=2ADT v A NoJgRIcTE 9, AFENR—IFSANT, 7=
VYU TEEIC k5 CSANAA v F DO —)VEEEHL, J— K607y
L ARIELL £,

DY —=ZAVLNNVDT = 71, RETED ) ) — ZAMKFEL Tbil
WOV —=ARMHALTETTEET, ZoLHRIY—-RIF 2D/ —
NColE 25T 5720, ZhUKET LY Y —2RFELE ) — K ETE
TEhEFHA,

J—=RLRXVDT 2o F
)= RURNVDT =3 7Tl )= Ry — 2 ET L%
DEJ, Zhud BE, GLETIPIERICY VIV EERAA v F
T/ —RK&EU®y bTHTEITEINET, Zhid, /- KWEEL &L
7% I EICLETT,

92 /J—RLUR)DD I8

SUSE® Linux Enterprise High Availability Extension Cl%, 7 = > ¥ > 7 OFEE|X
STONITH(Shoot The Other Node in the Head) ¢9. ZHic kY, /—RL )L

DT =2y TMEITINE T, High Availability ExtensioniZlEstonith =2 <
YRIA Y= DMIEL., ZhEr I AY Lo — Ro&ER%ZY)E— KT

AT kA 2 72— ATY, HHTELA 7Y 3 v offEITO>NT

¥, stonith ——help®FE(TT LM, Flldstonithd~¥=a 7N X—=I T
Ml A SHHL T ZE 0N,

9.2.1 STONITHF /N1 X

=RV NV DT 2y T RMHAT LI £ T2 T T AL R
ZHETHPENH Y £9, High Availability Extension CHAR— h N T 5%
STONITHT NA ZAD YV A N & IETH12lE, Koa<x >y RErootd L THEE
D) —RKETEITLET,

stonith -L

STONITHT N A ZIIKD AT IV ICHFTEET,
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TR B E (PDU)
BHEAMCEE L, By hT—27, =N, F—r v & —EHEDE
TIEFEREZ EIE T 4, EEREZTT, Eh LtKE@U% ko — REE
e, Heoarvy NCYE— NEEA /AT DIz 0ES % E
TTEET,

HT?EEEE‘(EKI_(UPS)
EHAED S OFEFRCHE D Y — 2 5 @RS T 52 & T iEL
7= G & it O REICE R E MR s h T,

7L — REHEHIH T A A
DI AR —MDT L —RKETFEITL LG, JV—RFRr 77—
Ty OBEFHIEHT AL AN T = o> v T OME— gL 720 9. LA,
ZDOTFNA AFNED TV —RA L Ea— 2 2B TXLLENH Y 7,

FA N7 NT A A

F4 N7 hF A Z(IBMRSA, HPiLO. Dell DRAC)IF/EGHICIL £ - T

BO, S®RIFMH T D E 2 — 2 OFEEHIC R 20 EHE S AH 0 £ T, 2
2L, EEE2RANZ IR ) —R)YeEFT L0, Z6IZUPST A
AW SN THET, /— f*uaﬁﬁﬁﬁééhZM\iini Thz

HIIT 25 3L 2T ER A, TOEEE. CRMB ) — RO 7 =
VT DT B R m#\m®¢«T®U/ AT T =
7 /STONITHI#{EDTE [ Z Fit% T 5 2 1) £,

FAT A4 VT INA A
%1%4y7?ﬂ41@\%1h§% HSNET, mFE. "~ Ro=
WCHEVEREZENT WL IR TWET, 7o AXMERICHER S
Méh X, EEOT = I TFNAAL A E N E T,

STONITHT N A Z1E, THEMHHT L2 — K7 =7 OFHICIEC GEIRL £
7,

9.2.2 STONITHD =X

SUSE® Linux Enterprise High Availability Extension @ STONITHFE X213, 22D
AVKR=FIBHY ET,

stonithd
stonithdl, @ —h 7o AE=ERxy NT—VRAHTTIRATES
F—F T, stonithdld, 7= v ZHEISHIET 5 2= 2 R(rest,

7 =7 ESTONITH
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power-off. power-on)% T ANE T, T2 U TTNA ZADKETF = v
7 HITVE T,

stonithd7 — & Y IFCRM HAZ 5 A ¥ D& ) — R TCEITENET, DC/ —
RTHEITE N Astonithdf >~ A ¥ > AlE. CRMINS T = vy ¥ VR %%
XY £9. HNOZ7 = > Vv EFEFRITT 013, 2o AH A
& Fofthostonithd 7 a1 7' 5 LT,

STONITHZ 5 7' A >~
BR—-RNENTNWB T2V TTFNAL AT LIS, FOFNAA ZAEHIHIT
ZASTONITHZ 7 7 A4 3% Y £9, STONITHT 57 A ET7 =32 >~
TTNAZANDA BT =2—ATT, TXTOSTONITHT T 7' 4 13%&
J—RK®d/usr/lib/stonith/pluginsic® VY £, T XTHSTONITH
757 A ldstonithd/» H LA — Db O L@ EINETN, T2
FNA ZDOMEZIXIRL TWhb 20, KESRENDYH Y £,

—HDT I A4 NFE, EHOTNAA A AR— L ET, KR
ipmilan(F 7zl¥external/ipmi) T, IPMIZH f )V E2FHKEL, ZDT
a kA ESR—- T EEOT AL ARHIHITE ET,

9.3 STONITHD#ERK

T2y Ty b7y 7T A 1D FITEROSTONITHY V) — A%
RETHVLERHY 7, ston1thd7‘ EVTCIEREIFINETT, TXTONE
ﬁkiCIB ICRfFEEN 9, STONITHY V — A% T Astonith® ) J — AT
T@A222H HHR—-KFENDYYV—AZ—-TV =2V I TRA] A0 X—NeH
i), STONITHY ¥ — ZIISTONITHY 5 7' 4 > DCIBTORBTT, 7=
VI EOM, STONITHY V — ZFZ oo U Y — 2 L [alkk. BEtE. 151k,
ELHCX £ 9. STONITHY ¥V — 2G5k & 1%, 2 DI ESTONITHO H
b ez Enk L £9, BaR & FILITEH FOREFTCH L7720, 72
U TTNA ZEHAKRTORIEICIE R Y T A, 72720, BEGUIT A ZRAE
WXk s E 9,

STONITHV V — A3 Z O ) Y — 2 L[ L THERTE £7, UV —2
DRERRIC DWW T, 532 ISTONITHY VY — ZADERR] (70 X—)F 721E
6.3.3JH [STONITHV v — ZAD k) (106 X—3N)%EBIHL T2 S0,
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NI A= (FHE) DY A ML, TN ZNOSTONITHOFFIKFL £7. 1
EDTINAADNTG A —F a2 FfKRT HITUE, stonitha < REF(TL
F7,

stonith -t stonith-device-type -n

728 Z1E, ibmhme T NA AX A4 TDINT A —F e For T HI2lE. KDLk HIC

stonith -t ibmhmc -n

TNA ZADG~NINT T H AN FoRT HIE, -hAF Ty a v EMEHLET,

stonith -t stonith-device-type -h

9.3.1 STONITHY ¥ — X D&

PIFTlE, crma<y RIA Y — Vot CTER S =tk il 2 4 L %
T, IhEEHTLICE VTN ETFANT 7 A )(sample. txt e O
AL T, FITLET.

crm < sample.txt

crmaAX Y RT3 A4 Y =)L TDOY Y — ADFEKRICOWTIE, o= 75 X481
V= RADRELEH (A~ N Z42) (95 X—)eBIHL TLEE0n,

EE: FRAT 4 VT DIERR

Koflo—E8E, HIABLOTF A MoABEZHRELTWET, TAT 1~
T ORERSA 2 KD 7 5 282 F VA THALRNTL FE0,

9.1 T A7 1 > DR

configure

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

commit

7 =7 ESTONITH
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#9.2 TXF5 1 2T DK
B DOREK:

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

SO, 7922V 7 =TI L U -7 <BED Y T A,
KIROMR e OBV, 7=y TEEDTPRNWZ LT T,

#9.3 T R7 1 > DK

FOBERNZMTz7ZL, 7 AMHB DI E LT, KdDexternal/sshiXEN D
¥,

configure

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

clone fencing st-ssh

commit

hd, J—=FK&V&y hTEET, Z oML null STONITHT /N A{ A%
FHT 2 AloM e IFFICESAPUTHET, ZofTld, Za—UMifs
NTWEJ, ZHNIECRM/PacemakerDFERET T, 71— 0d, FEARHNCIE,
Ya—rhy FTT, BN EAIOELLnfllo) Y — 2 ERT LDV
12, 12078 —2 L)V —=ATREVET, TXTD ./ — K1 6STONITHT
INA AT 72 Au]RETCH LR . 7 a— 2 Db — i 7 fd H 7,
STONITHY ¥V — A THEHT 52 £ T,

High Availability /71 K



#19.4 IBMRSAZ A ~ 77 T /N4 ZDIERK

KD TFNA ZRER L I FNIEEBNTIH U FRHAD,. DT NA A2
FUZLDEMNPEL LY FT, IBMRSATA N7 hFAA AL, RO
FOICL THERRTE £ 7,

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

Z O ClE, locationdil FIAMFH ST E A%, Zhidk, STONITHIR/EAYE
IC—TEDHEERTRNT L2016 TT, LENST FEiTfIcbHs /- KR E

D)STONITHIREIZEIITE EH A, /— KWy b Eh T nigas,

T = v TEBERRICOWTHEN Z XE TS ERA. ThERITT 55
L BEDSSRIN T A L INE L CERNCIENZ X ET 213000 $HA, 1272
L. BEDMRILL 7285 808, RIS RAT 20 gEERH Y £97, L72his T
stonithdl37R 2 ks Ol T 2 EE L £,

7 =7 ESTONITH
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#19.5 UPST x> > 05 /N4 XDf#EK

UPSH AT DT =y ITNA ZADFEE, FilofilelTuvgd,
I E e L OmEIcESnThET, UPST A AL, 72>y 7 Lld
CAN=ZZALZHAL THETH, A ZAHEKAND T 72 2 J7EITE R Y
F9. HWUPST AL ZICIET Y 7IUR— Mgl 15 AL oEE.
Mo U7V —T &ML T1200R8 —TiHmL TWhE L7z, Hiio£L
. FLETUTNUR=EDBHY EFTH, USBA F 72— AFFA =Y Ry
NAYHTz—=2AbHATOET, FHTE 2oL, 757400
fif 2 AR—Kh L TWBEMNIC k> THEHRY £7,

=& 213, apcmaster®apcsmart7 NA A&, stonith -t
stonith-device-type —-n2A~< > K&l L THHLL £9,

stonith -t apcmaster -h

RONRVIBESNET,

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

SO a<wy REHHL £,

stonith -t apcsmart -h

ROFGRIMGEENET,

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

DTS5 74 . Fy hT—ZR—b Ltelnet 71 k 2 )L %$FD>APC UPS
ZYR—NLET, 2BHDT T 274 VIFAPCSMART 72 ka2 )L % U 7 )b
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CHECHEAL £9. 2hiTZF o2 oAPC UPSHELL S 4 > CHR— K &h
TWAHDTY,

93.2 HlFEro—r

9.3.UH [STONITHY v — Z DAkl (135 ~X—)TlE, STONITHY ¥V — &
R, ra—r FRETOMAEMHL CGRET 2 HiEE v L D0
LELZ, HEICEbBDaVANT I NEMHT L0015, W20 HNK
(=2 ITFNA ZAOWHE, TNAAL ATEMINDHRA ML 7924

J = R FRIFEANDU PN L > TRED 7,

Fewbe, ra—rEERTHOL UERTE, Mo hSns58158
71— &N/=STONITHY V — A Z{FH L 79,

9.4 D1 TF /N ADELR

o)V —2 & F 5 7= LA, STONITHY 9 ADL—Y =¥ M, AT —
A 2ADTF = ZIHH SN LERIEEL Y R—ML £,

J¥50: STONITHY ¥V — A DELFR,

STONITHY vV — 2 0B Zam < HEBEL 97, EIMC, RifR & E W CERRL
LET.

T2 U TTFNA ZNTHAY T AS OANA] RIREZTTH, [T 2 258
DI IE CHFERG TCY, HEEETIEEE IR EN IR TH L Z S
TWET, JB—RX3y AN NI T4 v I NRLTELE, —EDOTNA AT
FREL ¢ A, 1RSI0 of L PR TCEZ20nbob by £9, 2
DD ITAT Y MDBEFHCHE L Ko e T 58, BELTHA2TAAL28HV F
T, KL, FBFfICE oy v a v ENFLITE EH A,

LMo T R AEDHS, T2y I TR S 2 I1I0F = v
7 NETATT., ZOREFMD D bICT =0y v ZHERNREICR Y . E
JEAA v FCRENFEETLIERITBERb DT,

ELOURE DR 0B, GUIZ 7 —F 12 oW T FIES.3 T % @1k
BLOA v 2Z 2@l RIBMEIZEET L] (68 X—), AR RIA

7 =7 ESTONITH
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V7T —FIZOWTUI638H [V Y —2BEEH O E] (113 X—) 2B L
TLIE& W,

95 tFkI D T VU FIN R

KEEDSTONITHT NA AL MET 5T 574 > e 1diilic, —EBDSTONITH Y
FUA NN, MIAEZIENT 208N H 0 £,

=4 2 MR DOH

ISR ISTONITHT 5 7 A > o—5E. FE'EEF A MEFE2HBE LT
F9, ROFTNA 2F, BEOTF VA TIIFRHL VLTI ESwn, [§H
TbHe, FTAMERDbNIZY, THITESROHERMELC L2 enH Y £

ER

* external/ssh
* ssh

* null

external/kdumpcheck

ZOTITAL L = RTCH—= 3 NE T T eI F = 7T
LGEICHEHTY, EThoREald, truekiBTOT, 20/ —Kid7 =
VYT ENTWA(ZDRFIT ) — R Y — AL FTYTTELRYDND L
INCHRAFET, ZhiCk->T, TTIKH T L TWEMRY T it
D F ) THE ) — KO T7 20 v 7RG HZ &M TEET,
ZOTI7A U E JORBEDOSTONITHT N A A & & b 5 0%
WHY FJ, FHMITOWTIEL /usr/share/doc/packages/
cluster—-glue/README_kdumpcheck.txtZ S L T 72 &y,

external/sbd

CHIEHC 7=y I TFNAL ATY, WHF 4 271 AShS 2 &M
HbH, Wbwd TRA X Il £9, AN L — Ik
bhste, J—RoiifFvfEt L £9, ZOSTONITHZ—Y = FC=
Y UTICHEDSNT ANV =V REET LA ONTL, H15E X b
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L =218 (195 XN—= D)2 BIHL T2 S0, Gl DWW TE, http://
www.linux-ha.org/wiki/SBD_FencingbZBHIHL TL 72 &0,

external/ssh

WDV TR =T R =2D (T2 27 AH=AL, /—RlE root
LT, NAT—=KRZLTBAWCaZ A o TEL0ERHLNET. 2o
AN=ALE, 1DD/NT X —HFhostlistze e Y, ¥—Fv MNIT5H ) —
REFELET, Zhud, RYICEEFEOHL ) —NEULy hT5H2 21T
TERVDOT, ROV I ZAZIUIMHL RN TL Sy, 2k, 724
ceFEoHMCORERAL T, chziga b L -Vl 5 &,
TR L £,

meatware
meatware ClI 2 — V2 AR T2 LENH Y £, KT s &,
meatwareli— RO ) — VICERRENLCRITERNERX v -V %ED
WMLET, ZoGa. AXL—ZF ) —RBF T LTnbZ el
. meatclient(8) AU RZFRITLET., ZNICTEY. meatwarell
J—=RKMWE T L TWAEEDNLEZ R TAFITRANTELZ il
S FET, SRS OWTE, /usr/share/doc/packages/
cluster—-glue/README.meatware® B L T /2 &1y,

null
SIS FEEELRT AT 4 VTR ATHHENAET ANA AT,
HIS, J—RZELE Lo L5 ICEHEL. Tk HIcTFiEL 95
Fo- My LFERA, WHAREZHFL CTHAEHEESEES. HHLZW
TL 7280,

suicide
CHEV T R T 2T DIRDTINA AT, rebootA~ ¥ NEMHL THET
LCWa )/ — REERIICEET, 2l /) —RodXv—5 41 7
AT LS L BHEBRET, FEDIRRTIFANT 2 MH 0 £7. L
Mo To ZOTNA AL, M/ T 72&wn, 72720, 17—
N7 S 25 T 25513742 TT,

suicide&nullld, THNDHRZANEIFIESER ] 20D V=)L ADIfE—
DT,

7 =7 ESTONITH
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/usr/share/doc/packages/cluster—glue
AVARN=NWVLIZY AT LT, 20T 4 L7 NUICITEEZHDOSTONITH Y
T4 v BLUTTNA ADREADME Y 7 A VDM S T 7,

http://www.linux-ha.org/wiki/STONITH
STONITHIZ B9 2 ¥, High Availability Linux Project® 78 — X — V2 H
DET,

http://www.clusterlabs.org/doc/crm_fencing.html
7=y 7T 5. Pacemaker Project D 7R — L X—VICH ) 7,

http://www.clusterlabs.org/doc/en-US/Pacemaker/1.0/html/
Pacemaker_Explained
Pacemaker DX EIFH SN A2 7 s o, G CIERIC 2
ZIHNEHR T,

http://techthoughts.typepad.com/managing_computers/2007/
10/split-brain-quo.html
HAV ZAZTCDOAT )y 8 TVA 2, DA —=TFh, T=rvrr7oay
v 7 b EHAT HLE.
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LVS(Linux Virtual Server)l., oV — 2%y U — 7z Y M) T
J—ra— REHFIHERT L L0 -7 DiE 2 HINE LT ET,
Linux Virtual Serverid, 12D Foma— KNS P e -2 THORWE D
KDYV =N OARE Y — N7 5 25T, NG T4 7 > MIiEl2D
EHAR AU — N EHICHRAET, COR—-HF—RDEHIITHZ L —N
W%, I — eI £ 97, Linux Virtual Serverld, mEIC A —F5 TV T
a At oEmnRy =29 —EZX(Web, ¥ v a2, A—)L, FIP, AT«
7. VOIPZR EYDRERICHHTE £,

KERDY — e — KNT o3, SIELANE 2 3RS S L 72 WAN
OWTNTYH, MAICHERTEET, B— KAT UL, SESERT A
ICESRET 4 ANy FTEET, B—=RKANT UL ST, VITATDNT
LIV —EZN1DDIPY R L AHEIPY R L 2 7213 VIP) Fo iy — b =%
THLIDPDEIICARZET, BRDT 1 28y FTld, IPERIABELRT A,
7TV =y ary VOVAER IR TEE T, 7oA A — R
DRI UART VY NRIBMERIFHIRICE T, AT LDATr—5 Y
FADERINET., / —RFELETF—FLoREOMIT LY 25 LD
RHREIC L 5 T @] MRt S E T,

10.1 S DHE

Vst 7 a2 Tli, FEALLVSOI Y R—3% 2 e MZoftE 2 <L F
7,
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10.1.1 Director

LVSOEEa v R—3 > ME, ip vs (£72IFIPVS)yh— k)2 —RKTT, 2D
22— K%, Linux1 — 3 WVHThT 2 2R— MNEOER ML A Y4AA v F
VNEFELET, IPVSA— RZ ZELinux ) — 3NV EFITT 5 — Nid,
Ty L2 EINET, T4 L7 ZTEITEINDIPVST — Rid, LVSDW
JHFSHETT,

DIAT VM T 4 LI 2T 58, HRERNTXTOI I ALY ) —
RICEMAHENET, 2F0. T4 L2 & EEENEV—F4 V7V —
JVIVSZREES &)y b 2HHL T, A7y b &EFEF— izt Ll £,
foe ZE. T4 V7 AR o EZHThne, SEMREEGL ¥
o T4 ULIZEIE, T2 Ra—PnoEY - NESREWET 27 7)) Ir—
TarvEFITTLRAMNINT v N EIET kv —2 & U THIfEL £
7,

T 7)) h T IPVSEY 2 =) —F)UIA VA R =L ENTHEEA,
IPVSH — % )VEY 2 —)UiF, cluster-network—kmp-default/Ny 7r—3
ICZEnTnET,

10.1.2 21— AXR—2RADaAvbhO—5&5—
T

ldirectords — <% %, Linux Virtual ServerZ & L . B wi AU EY —
NDLVSY T AZNDORY = N8BT H2—PANX—ZAFT—FETT, &

TET7 7A ) /etc/ha.d/1directord.cfld. Y —b 2 & ZFh 6 1B

TNz Ky —NEIFEL, LVNSU XA VLI 2L LT —NEXRETLHH

ZF#1direcordiCiERLET, 2oF—F . FoFHHMEECZ S 2% D
Yy —e 224 L 79,

ldirectords —E Y. FEHIOURLZ EHIFNCESR L, I0E2MERT L 2
LICkY, B —NoNNVAEZEERL £7, MENRELLFE—-NF, a—
RS o ClifofgERYy — D) 2 "o llEnET, y—b 2%
L Ao LTy —"aE L, HEEL Thwb el ds e,
F DW= N EEY — N Z MR L ET, TXRTOEF—ABE
TLEEITOWTE. Webh—E 2D U XA L7 NRICT B 75—V Ny 7
P—NREFETEET, BHE. 74— ANy 7H—=NF a—HIUKRARNT
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Y. Web¥ — EAM—IFHICHH T X200 2 LI DN TEREN— Yk FoR
Li‘—g‘o

10.1.3 /X4y NERLE

TAVIIWTIAT 2 I ORY =N y MR 2K 328
DxT.

NAT (Network Address Translation)

FREERE, EPTHEL, SEOPT KL AER— M, RSN
K= NDPY RV ALR— MIEETLZ T, B —NlinrshE
T K= "\Fa— "RAT HIREZEE L. B— RT3 5
IPY RLUAREEL, IEEE 7 IA4 7 bk L £9, ZofHR, =
Ra—PErilanicy —AnsitEZ2<ELET., IXTORT T 1 v
23— KNT Y BT 20T, lE. B— KNSRI I 27D
ARV Ry 712720 £,

IP k> ) > 7 AP-IPH 7 & IIAL)
IPhY U7 Tl BHAIPT RLAICT RLUAIEEI N AT v N %R
D7 RV AGB|O Ry T — 7LT%ﬂ%MU§4V7FT%i?@WS
5, IP 2V E N L TES—NCEREZEELOIOIPY KL ZICY 4
4V7M K — Ai WHON—F 4 75 —=TNVEMHHLT, 75
A7 MIBEFEIEELET, 7927 A 0NF, SFSERY TRy RS
[Tz eMTexET,

BV —F 4 7
Iy Ra—Pneory N, Big, Y=k L £9., P27y
NMIZEHEINZWDO T, B —=NDIPT KL ADNT T 4 v 7 2T
2 E91, FEY—NEHETLLENHY T, K — "o oliE
L EZ 7747/b&Lhéhi?o¥ﬁ~ﬂam~ﬁﬂiy%@‘
GILYHE Ry RO =287 AL NIETLHLERH Y £7,

101.4 A5 2a—V 27T XA

D47 Y MO ESRINTH L WIS 2 FE S —NoREIR S F
IERTNT) ALEHFHL CEESNET, Thold, EYVa2—- e LT
fifoJEECH Y. HEDO=—XTHEDLE I TE £, Rty 2 —
JVOMEZDOWTIE, ipvsadm(8) D=2 VIR —=U B BIHL TLEE N,
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TAVIHE IIAT 2 I OIEwEREZGTHE, XY a— ik
DWCEEOY =N 747 MIEV U TET, AT a—Fl& IPVS
=) aA—RKo—EE LT, (ROF L Wik NG 5 KEED Y — "%k
ELET,

10.2 YaSTIC L BIPEEABDEE

YaST iplbE Y 2 — )V EMHL T, 1= N—ZADIPAR DM EZHETE F
T, ZOEFY a—)UE, ldirectordd 7By hIL Y KTT,

IPERIAINT A 77 72 29 51218, root& L CYaSTERHE L. [&
al ] > UPEFE] OIECERL £, F/old, a~v R0 T
[vast2 iplb] # AJJL T, root& L CYaSTZ I A €Y 2 — )V &CEf L
E

YaSTE Y o —)Vid, ZDXEYR /etc/ha.d/1ldirectord.cflIlHEIALF
T, YaST EY 2 — VATHATEL 7 T1d, HET 7 A )V/etc/ha.d/
ldirectord.cfOf, Z7a— )Vt 7 a v OERS. BIXO{UEY —v©
AMA TS a VOEFRISHIGL T T,

WOE & T DORROE = RANT 2 H/FY — SEO T 2220 T, 0.1
[ ffiZeIdirectordZ ] (151 X— )& BHIL TL &0,

VEED: S O—/NIISS A —B ERIEBH— /NS A—4

HMEDNTGA—=F il — N7y gy ra— )bk 7 > g D)y
TIEELEEE. W — v 7y 3 o CESRLMEN,. Fa—NLt
7y a v CEFRLUHEICERL 7,

FIF10.1 ZH—NNUNGR—ZZHET S

KOFIETIE, O EER IO — AT A= DR EHFERLET,
il 2 DT A=Z(BLY, 2 ZIEE SN THRONT A —Z)DFFEICD
WL, [T 22U 750, ldirectordD Y=o P I RX—Tk
ZIAL TLEEWN,

1 U] . ldirectordMBFTR Y — NITfHEwL T\ T, #h o
INERETTA M EDDERT DR E EFRL $7.,
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WELET,

LAEERIOIEY] TlE. ldirectordds, o, EH —NITERT L &,
MR L Iz e R S A D EFRTEET,

(pT>T—> g4 L7 h] T 2T~ g DY A
LT MR TESRSLET,

(77— NNy 2] T, TRTCOEY =B L =551 Web
Y=L 2ADY XA VL7 Ml TH5WebY —NDRARNLEIPTY KL A
AL ET,

X NBARRAEMH T 25618 (B2 77 70] Tarzon
AR ELET, T 7 4NV M TlE 1ldirectordld:. Zowa /% /var/
log/ldirectord.loglilHE AR T T,

K = NADIERGRENE D 5726, VAT LT I— h 2R EsE
oG ElE. B E A= VT RV A% [EFX—A 77— k] IZ
ASILET,

(BT X =7 T — M T, FEY—NITT7 7 ¥ AT ERVIRAED
il Taa. MRMRICET A —IVT7T I — NE0 IR EFRL 7.,

(BT AR—INTF—hRFT—=ZZX] T, EFA-NTT—MeEET
LHWEDG LY — NOREEZIFEL £9, ERORELZ EFRT 255
i, Ho <R ANEMRHL 9,

(HEI g — ] T, ZEOFMEIZOWT, ldirectordilHET 7
AN E AR NCEER S LM E D MERLE T, vesiTXEL 2HE
L. BEOCIC, HET 7 ANVDPBHEHNICVa—-R&EhETd,

(k] AA v FC. FEEIRAEL 2T — %5 — 2 )VDLVST —
TNUSHIMT e EFSLET, L] ITRET L, [EE
DH LI —NFHBRENERA, D VIZ. Zh s oEARTTH0IC
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X 10.1 YaSTIPE I} E- 7 H — NN T X — 4

2 IPLB - Global Configuration

I Global Configure { Virtual Server Configure

Check Interval Check Timeout Check Count Negotiate Timeout

[s I3 J| J ]
Fallback

[ l
Log File

[ l
Email Alert Email Alert Freg Email Alert Status

[ J J l
Callback Execute

[ I J

Auto Reload Quiescent Fork  Supervised

[ves  [r]fes [-J[ [ ®

FIF10.2 KV —ERX2RETS

S — 2T I, 2, 3ONTA—=FRIEFRT LI LICL-T 12D E
DY — AL FHETE LT, ROFIET, EY — 2D b HER N
TA=FEFIET 5 IEERLET. e DT A= (BRY, 2215
HEh TR T A= DFEMICO>NTE. [~ 7] 2209 7T 5
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FRENET,

3 [ —n] T, HEINLIEPY KL 2 R—- 2 AL E
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Va—FIZ20W L. ipvsadm(8) DY =a TINR—UEBIHL TL
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MNCTLHLERHDFET, Y- 2277 A 74—V —7 L
LCIHETAHESE. 7ahalZzfumnll T 20820 97,

12 DEIGEE. SHIINATRA—22EFRLET,. [0K] #iERL T,
HERRL £, YaSTHSRER /etc/ha.d/1directord.cfll
HIARTET,

X110.2 YaSTIPE I 73EL - IEEY— &' %

© |PLB - Virtual Servers Configuration
Virtual Server
[192.168.0.200:80

Real Servers

192.168.0.110:80 gate

192.168.0.120:80 gate

]
Edit

Check Type Service Check Command Check Part
[negotiate H [hrtp H [ l I l
Reguest Receive Hitp Method Virtual Host
["test kml" | ["siill alive" il -] ]
Login Password Database Name Radius Secret
l I J I ]
Persistent Netmask Scheduler Protocol
l J| Jfwie[+][tep ]}
Check Timeout Negotialte Timeout Check Count Email Alert
l I J I ]
Email Alert Freq Email Alert Status Fallback Quiescent
l J [J[127.001:80 JL_I

E
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IPERIAE - IE —E 2] (150 X—I)CRENMEEHEHTL L. Kok
HIREREICIR Y, /etc/ha.d/1directord.cfE CEFRINT T,

autoreload = yes @
checkinterval = 5 @
checktimeout = 3 ©
quiescent = yes @

© ®

®©® O o 0

® 6

virtual = 192.168.0.200:80 ©
checktype = negotiate @

fallback = 127.0.0.1:80 @
protocol = tcp ©
real = 192.168.0.110:80 gate ©

real = 192.168.0.120:80 gate ©

receive = "still alive" @
request = "test.html" @

scheduler = wlc @

service = http ®
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Linux Virtual Server|C & % Bl fi o 8L

151



152

® HHITLIY—b2DEAT

CORERMHT L., ROLH> N7 —127 0 £9:1directordn?’,
5P L ICR T — NIHEL @, @@ TIHEIN TS LI,
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VITCELVEMNRBH ) T, EY— DRy b — 2 EEIT EIRL 728
ry NizEHFEICk->TEESNET,

o BRI —NE Y 2T LLKD Y U T IVRA Vv REFEICL RN,
O— KNS VH DNy 77y TE1DD Fy N7y TT 2508 0H £
. VI AFFIETIE., ldirectordlC 7 UIF 4 T —RAZBHEL
T, N"— R = 7EEDEEIC1directordMo - — NICT = — )L A —
N—=T&5HLIICLET,

s A= KNS Y DONy I 7y TICh, TDX A BERT L2012,
ldirectordiXET 7 AIIMWVEILDT, A— KT Y DNy 77 v T
ELTHHT AT XTCOY— N FC/etc/ha.d/1directord. cEAMHH
TELEIICLET, HETZ 7 AU 323H [TXRTCD ) — KD
EDRRE] 26 X—D) TSI N TS L D12, Csync2 Tl CE £7,
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10.4 SFAANEER

Linux Virtual Server® :£Millc DWW CiE, 7BV =7 hDKR—LX—T(http://
www.linuxvirtualserver.org/)ZSIHL T E &,

ldirectord®iFMlICOWWTIL, FOREN <=7 IV_X—V BSIHL T
TE&EW,
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>y FODO—OF /N[ AR T 4
2/

2L DY AT LT, W OFEthernetT N A A DIEHES — 7 &2 % 2 1) 5 ¢ /o] M
DEMGEHA D 2y NI = VO FEENHE L W eBH Y T, T
&, W& DEthemetT NNA A EDTIDODRYT 4 VT FNNA A e kX
EC

RYT 4 VY ITFNA AORRICIE, R T4 VTRV a— VAT Y g &
HLET., R T4 2 TN ZDEEIE. R T4 27T N A 20T K
ko TRESNET, 774 N DOfIfFIEL, mode=active-backup TH
D, 7754 Tl ALV —=FICENRET L L, WOA L =TT N ZANT7
754 IR 9,

OpenAISOF X, 7T 2AF VT NI =27 CRYT 4 V7T ADVEHL &
NLZZEEFHVERA, LENST, RUT4 TN AT I VAT S
g0 H 2 7 TG AL ) — R ZT8IS, RUT 4 VT TNA AL XIET b E
mWHEI,

11.1 YaSTIC L BARYT 4 TN R
DEXTE
ROTF 4 VI TFNA ARFETHICE, ROFMEICENE T,

1 root& L CYaSTERIKB L., [Fy hT—=2F NS ] > [y hT—
2 RE] DOIEIEIRL £9,

Py NT= 0 FRL AR T 4 2
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2 [ #2Vy 7 LT filbry hU—=Uh—ReabEl, [
42@%]%[%/#] WWEELET, [AN] ThdTL 9.

& RYRT—IH—RDF "i
—8©) LR N—KDIF(H) KFAL—T(B)

HRKS4/$H T a(B)

Frven©) | | R3E) | | RAN)

3IPYRLVAZRYT 4 V7 FNA ZICHAY Y TELHFEEZERLET, 3
DDONENSEIRTEE T,

« IP7V RL AL
« uJZIP7 R L A(DHCP ¥ 7z 1% Zeroconf)
o EEPT KL A
ORI EG T 2 552 AL £, OpenAISMXHEIPY KL A
EHI LG58, [(HEP7 FLX] 28R, 4% 7 =— A K
KIPY KL AZRE Y Y TET,
4 [A>RF2L—7] #2710 EAET.

5 K RICE0A L~ %y NFALAEERT 2720, (K> PR L—
7]®wé?éﬁ7/a/®%x/7fzﬁxéﬁ/ L£7,

6 [N RFIANFTa] ZimELET, ROET—-REHHTEX
ER
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balance-rr

B i e PR 2L £ 77,

active-backup

Mk EME 2 2L £ 7.

balance—-xor

B Al e bt 2 2t L £,

Ti—R¥y 2 b
P IE2 2 L £ 7,

802.3ad
HARS N D ALy FTHHR— FSNZH|EW. F4FIv Yy
EEEIMEL £

balance-tlb
RENT 71497 OB EIREL 7,

balance-alb
PN R =277 RUAOEEMN ] gEL vy NT =27 T4
AEMHTHGEE. HEENT 74 v 7 e RIENT T 4 v 7 OERS
ST EIEML £

7 XTI RX—=HFmiimon=1002°% [N KR4 NF 729 2] IZiEManT
WAHZEREERLE T, ZoNTXA=Fhne, F—¥OBEENE
HficF=y 7 S3NERA,

8 [/~] 227 1UvZ L. [OK] CYaSTZMT LT, 1A A&{ERRL
EJC

11.2 SFAANEER

TRCOE— RO Z DA T a > oiFiid, [ [LinuxEthernet Bonding
Driver HOWTO] | ICEC# SN TWET, 2D RF 2 A2 M
kernel-source Ny 7 —T% A VA M=)V T UL, /usr/src/linux/
Documentation/networking/bonding.txt Cands Z &M T F 9,

Iy NT—=OFENRAL 2R TF 4 T
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Oracle Cluster File System 2

OCFS2 (Oracle Cluster File System 2) (%, Linux 2.6/ ® ) — 3 VIZ57ELIIHL
GENTHLNAHY Y —=F Y 777 A ) 27 L TY, Oracle Cluster File
System 2% FJFTHUE, 77V = a4 F )Ty A, T—FT7A
V. BEOTF = R=2%, HEZANUV—=VHDOTNA RRET L2 &n
TEET, ZOT7 ANV AT AL, 7T AZFOTRCD ) — RH3JE]E
ICAEETLIEMTEET, a—P2AX—2EHWF - 1T, ro—vr
Y —2% N L TEH S, HAZXZ v 7 (112, OpenAlS/Corosyncds & 'DLM
(Distributed Lock Manager)) & Ofi 5% FELL £,

121 FREFAR

OCFS2lZ. 722 21E, KOA RN L =YV a—Y g il cEEd,
s ROV IV =Yg I—rna— R,

e VI AANDXenA A—Y A K7, Xenfifl~> v & — N, 75
AR —=NCE T~ NENTZOCFS2 R Y o — LfR{FETCXET, 2
NCEk->T, =Nl TXenfll~y v 2 ZHLIEZICHM TS £ 7,

« LAMP(Linux. Apache, MySQL. 5 J U'PHP | PERL | Python) A % v 7,

OCR2lE, BN T 4= VATV AN) IR NRNTVUINITTAZ T 7 A )V
25 LE LT, ROKREEZ Y HR— ML 7,
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s TIN = a DTy AN, TTAFINDODTXTD ) — K THHTE
£9, 2—WE 7 T AZhdDO0racle Cluster File System 278 1) = — A2 1[H]
A VARN=IT LT THONERE A,

« TRTCD ) — R, fHET » A NS AF LA H T 2— AN LT, |6
WATHNS, ARV —=VICEERAE I TILDT, 7 I AZLIRICTE ST
KITENLT7 TV —3 a v OEHNEZITRY $£7,

« Ty ANT 7R AMBDLME ML THEENET, 1T A DS, DLM
I L BHINEEYNCHSEEL 908 77U —v g okt k- T
TIV— a3 EDIMW T v A VT 72 AT CinET 5. A —
ST BHRENL B £,

« TRCDONRYVZURARNV—=VT, ZAMV—=VDNy 77 v THEEER F
ATz eWTEEd, HHE7TIr—> g 774D A XA =T %R
WCERR T 2 2 &M TE L7120, KERENTORRL T2 252
CINTEET,

Oracle Cluster File System 21213, (ROBEEL HES N T £,

« AEF—XDFX v v 2,

o« AXTF =2 DY ¥ —F )L,

e J—RRICEENL 77 ANT—2OBEM .,

¢« I KI6TBE THORY 2 — LT, IE4AKBE TOER Tay 794 X&#4
A= NM&ERY a—LTERL Ty 7Y% A XA EE),

s 6BETDOIITAY ) — REHR—h,

« TR ADNT =< v AL LT LML EHEVODY AR — R,
12.2 OCFS2M /8y r—TV L g —
T4 VT4

OCFS271 — % )VE Y 2 — ) (ocEs2)lE, HENNIZ, SUSE® Linux Enterprise
Server 11 SP1_[- ®High Availability ExtensioniC A > A~ — )L 31 ¥, OCFS2
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T 51C1E. ocfs2-toolse., ZHHD T — 3 IVICHET D
ocfs2-kmp—*Ny =M VT ITAFDE ) —RIIA VA M—=)LENTH5
C e EhERL T E S,

ocfs2-tools/Ny 7 — VT, KITZRTOCES2ARY 2 — LD a2 —5 1V
%4ﬁ%©i?oﬁimowfi B a7 N =U B TL &N,

#12.1 OCFS2z2—5 ¢ U7

OCFS21—5« 1) E{6R

54

debugfs.ocfs2 TNy 77O HW] T, Oracle Cluster File System 200 7 7 A
WY AT LORERZFHEL £7°,

fsck.ocfs2 T 7 AN AT AT T =Bl EF oy 7L, W
TR T —2BEL £7,

mkfs.ocfs2 FNA A FICOCES27 7 A IV AT LR L £,
WEL, EEVMGRIET + 27 Fox—F 4 25 I
YER% L i'ﬁ“

mounted.ocfs2 I IARE Y AT I DT RXTDOCFS2ARY = — L& M
. FRLET, OCES2FNA 2% <Y L TWh5
VAT EDOTRTO ) — ReMmi, fRT50, F
72T RTDOCES2TF NA AR FKoprn L £7,

tunefs.ocfs2 R)a—LI)p, J—Kz2ay ML TXCoJ —

Kzxay hoPy—F b A X, BLORY 2 —0H
A XY OCFS27 7 A VDY AT ININT A — X b2
HLET,

12.3 OCFS2H —E XA D&E

mTﬂTU; LEAERRT BDENC, ROV Y =A% 7T 2AFHNOY—E R L
ET@M%F%@i?ﬂlM%iOG&MEE%ﬂ%mM@Wb@??
xﬁxyﬂ—yy7%~ex%ﬁmb\%h%@%—azun—ﬁx&—z
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THEITENET, L=A- T, DLMEO2CBIE. 75 AX NDEK ) — RITFEE
TLHr7a—2 ) =2 LTCHETLLELRH 7,

FIE 12.1 DIMYV >/ —ZXE02CBY V/ — X% FET S

KOFIETIE, crm> = VEFHL T SAZ )Y — A H/ELET, 75
ZFNDIDD ) — RKIZDWT, KROFIEEZFEITL TS, JY—2AD
PEICIE, HeartbeatZ T2 b TEF,

1 iKY 4 ROEZHGT, rootERIFZFheEFoa—yF LTy
A LET,

2 DLM (Distributed Lock Manager)% ') ¥ — 2 & L CiBfNT %121, RoF
IHICfENE T

2a crmY = UV EEEIL . T L W EE &I SERL £7,

crm
cib new stack-glue

2b DLMY—E 2% L. 7 F9AXZHNDTRTCHA LY 2 —F TFELT
SHFET,

configure

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

dimZ H—2 U =AW, Ny 7 < 3x =Yy —2%HH L.
PG AFHNDTRTCD ) — R T2V —E2AnEETL LIl
7,

2c XENEFEMEER., Tho%2CBICa2Iy PLET,

cib diff
configure verify

2d REER VT AXICT vy A — KL, Yo VKT LET,

cib commit stack-glue
quit

3 O2CBEXEZIBMT Z1CiE. ROFIHICENE T,
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3a

3b

3c

3d

crmY = )VEHCEN L, HT L WREEZ AN SER L £7,

crm
cib new oracle-glue

O2CBY—bE A% 7 T AXZNDTRNTD ) — KCHHEBEIEET,

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

02CBY— b 2%, T CICFETHOAmY— 2D —%21F> ) —
RTCORBHBESELICIE. aayr—3 g ol ZEmL £7.

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

WEEITIANCT v TH—FL, Y=L 2T LET.

cib commit oracle-glue
quit

T2V TTFNA A FET LI, ROFIEICENE T,

4a

4b

4c

crmy =)V EREN L . T L WREZR R S ERL £,

crm
cib new fencing

external/sdbx 7=V VI TNA AL LTCHEL, /dev/sdb2
EHGANV -V EoNn—he—h e T2V U TEHON-T ¢
Ya LT,

configure

primitive sbd_stonith stonith:external/sbd \

meta target-role="Started"op monitor \

interval=15 timeout=15 start-delay=15 \
params sbd_device=/dev/sdb2

HELITAFICT v Ta—RL, Y= VERTLET,

cib commit fencing
quit
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12.4 OCFS27:R 1) 1 — LLDYERK

123/ TOCFS2Y — b 2D E] (163 X— ) TCHIASI N TS L 512, DLM
LO2CB% 7 AKX VY —AL L THELSH, VAT LWOCFS2% I T &
5HEIICHEL., OCES2RY = — L%z EikL £7,

FE T IV =307 ANET—8 T 7 AIVEADOCFS2KR Y 12— LA

—WC, 7TV =Y a Ty AN TF—2 T v A )i, B HOCFS2K
Ja—AMRIFETLZ 2L ET, 77V r—varR)a—LeT—
BRY 2 =Dy NEANEZR LA 0T, B RY 2 — A
TRIEL £7,

TFEZBD HH1IC, OCFS2R Y 22— BMET 5 71y 77 781 22 L
FI, TN AFZES RO F FITL TLZ S0,

K, FlE12.2 TOCFS2AR ) 22— L EAFiKL, 74—~y b5 (168 X—
)TCHIHSN TS L DIZ, mkfs.ocfs2T, OCFS27R Y = — L%/ L,
TA—=y hNLET, ZOaAX Y RORYOEELRNT XA —21F, K122 [HE
720CFS2/8T A — 4 | (166 X—INI—E SN TnET, FlERea~v o R
RIS OWTIE, mkfs.ocfs2D Y =a P R—YEBIHL T EE 0,

F#%12.2 FHIHLOCFS2/NF X — 4

OCFS2/85 A —#4 SRR L SR TE

R 2 — LT L(-1) WD ) — Ko<y MR, [EL 9T
55D —EobNYRXTVRY 2 —LF
PIRELET. SN EZEET LTI
tunefs.ocfs22—5 4 UT 4 L 7,

5 AH YA X(-C) DALY AL, T ANVICH D ETon
b, T A REMISORNRAITT, [fTE
LT q v EHEBEFIHIC O WL,
mkfs.ocfs2DX=a 7L R—=T 2 HIHL TL
728U,
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OCFS2/85 XA —4

A & HEBERRTE

J—Rz2my MI(-N)

Ty 7Y A X(-b)

HEMEED A > /7 7

(-—fs-features)

[HFFICAR) 2 =% N TEDLIRK/ — R
BEIFELET., &/ — KIZDWT, OCFS2i%
Ty —F N DYDY AT LT 7 A VA
RLET, RVa—Mil7 78295/ —FK
W20 UMV T4 7 UIERD ) — R(x86. x86-
64, BLWiabdn &) vy VT UF 4 7 U
D ) — R(ppc64=>s390x72 ENVMVRIE L T H A
FHA,

J—=REfFO7 7 A4 NVE, a—hv7rA)Le
LCBHINET, a—h7» AV
J—RKz2oy hEFMTmEShEd, i
%, journal:0000l%, Avy NEEF0ICHID
LTohiz—RidgLl 7,

BRY a—LkEFIc~Y > M Th e THIEH
%)= RFBUCHES T &R 2 — L fERkEF
IS, ZTDORY 2a—LDig K/ —RKR2aay M %
HELET, tunefs.ocfs2ax—5 4 UF 4 %
FHLC ZEICIECT/ — 2oy oz
WL ET, 2L, OIS T &IET
TFEHA,

Ty ANY AT LT R L Zu] GERR IR D i)\
B ZIFELET., Ty 79 A XL, R
Ja—LOFRRFFICIEEL £9, T 54
Tvoa v e HRHEIEICOW T, mkfs.ocfs2
DR =2 TN XR=VU kB TLZE0N,

H T 5T hEE7 77 A N ZIRETE
¥9. mkfs.ocfs2ld, ZDY A MNIfE- T,
ThoOkpEL y 2 ZL T 7 ANVY AT L%
EXZL LD & LET, BEEL A IcT 51
X, FOREEEZ Y A MICANE T, HaEx A4 7
12T AIC1E. ZOGRIORICnoZ T £,
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OCFS2/85 A —%4 SRR L HERERTE

FHTELTRCD T 5 7 OMFIC DT,
mkfs.ocfs2DV = a T INX—=TU % HBIHL TL
723Uy,

AT EFRERE FHHIEFR SN T 7 A VY AT LsGER v R

(-—fs-feature-level) HFERTEET, HTELA T 3 /ii>on
T, mkfs.ocfs2D~¥=a 7IVN—T & Bl
LTL7ZE0,

mkfs.ocfs2iC kB RY 2 —LDVERB L7+ —~< v MRFICHFEDREER
FREL WS ROBSEENS T 7 4+ )V E THINIRY £7,
backup-super. sparse, inline-data. unwritten, metaecc.
indexed-dirs., B I Uxattr,

FIE 12.2 OCFS2HKY 2 —LZ2{EkL, 74—~<v 75

252K ) — RDIDEF T, ROFIEZFEITLET,

10k Y 4> RIZENWT, root.2 LTI AL ET.

2 VS AIMF U IAVTHDLI  Zerm_mon CHERL £9°,

3 mkfs.ocfs2a2—F5 4 U4 ZHL T, R a2—LEB2ERKBLOT7 4 —
<~y hMLET, Zoavry RofFERANICOWTE, mkfs.ocfs2<
Za TN NR=UEHBIHL TSN,
e ZE K6t 7 A% ) — RediR— T 54 LWOCFS27 7

AN AT % /dev/sdbl FITHERRT 51213, (Roa~< > REHHL
£7,

mkfs.ocfs2 -N 16 /dev/sdbl
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12.5 OCFS27;R) a —L DIV b

OCES27R Y 2 —ALlE, FEITC U N TE0, VAR 2=V ¥ T
Y NTEETFIEIA 17528 <3 —Y % TOCFS2RY a—L%k < b
T 5] (169 X— )3,
FIE 12.3 OCFS2A Y 2 —LZFHI T~ 95

10K 4 > ROZBHWT, root. 2 LT r AL ET,

2 VI AINT U IA U THLZ L Ferm_ monTHER L £,

3avYy RIS, mountIAR Y REMfio TR a—LET ML
ESr

T FEFITH U ML BOCFS25F /81 R

OCFS27 7 A VY AT Lk T ANHINTFI~Y v ML E, 0774
W AT LIE Wolz AT 2 MERRL T 6, OpenAISTEL TL 72 &
Uy,

FlIE 124 7RI F—2 % TOCES2HR ) 2 —LHe~vo> N5

High Availability ¥ 7 | %7 = 7 COCES2R U = — A%< > 51218, 7
5 AH N TocfFile SystemV YV —AZHFHELET, KO TIETIE. crm
e VEMHLTYIAZ YY) —2EHELET, VY — 20K EICIL
HeartbeatZ i J 52 &b T F 7,

1 com? = VEEIL, HT L OBEELR RIS ERL £,

crm
cib new filesystem

2 OCFS27 7y ANV AT Lk I TG ATZADTNTD ) — RIZvT b5
& 912, PacemakerZ X EL £7,
configure
primitive fs ocf:heartbeat:Filesystem \

params device="/dev/sdbl" directory="/mnt/shared" fstype="ocfs2" \
op monitor interval=120s
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clone fs-clone fs meta interleave="true" ordered="true"

3 Pacemaker?. T CICFETH D2V —AD /A — 2 ®iFD> ) — KT
DI, fs7a—2 1)V —ARBHEELHI1ICE. Roaayr —3 g U
ZiBmL £9.,

colocation fs-with-o2cb INFINITY: fs-clone o2cb-clone
order start-fs-after-o2cb mandatory: o2cb-clone fs-clone

4 AEECIBICT v 70— KL, Y= VE&TLET,

cib commit filesystem
quit

12.6 FABIEH
OCFS2DFHMHIC DWW TUE, KDY 7 2 ZHHL TLEE W,

http://oss.oracle.com/projects/ocfs2/
Oracle" { MZHHOCFS27 1Y =7 h DR —LX—

http://oss.oracle.com/projects/ocfs2/documentation
TVl b RFa XAy hOKR—LX=VICH D TOCFS2 User's Guide)
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Distributed Replicated Block
Device (DRBD)

DRBDZ{§ifl T 5L, IPRry NT—ZND2ODE R LY A MIfUET H2O0D
Ty 7T NA ZADI T —EFIXTE £, OpenAlS & H ﬁWTék\mmD
uﬁﬁ%ﬂ%ﬁmMW5x&%#ﬁ~bLi?o:@%Tu\mmD@4y
Ah=vety b7y TDNEERLET,

13.1 2D E

DRBDIE, 7I9ARIVITNA A LDT =22 HFVFTNA A, T—FD
WOz —MnNE—ICfRknbd L) 2k cEML £9, Zhid, vy hU—
JMWDRAID 1 ZZ2CLZ&W, DRBDIZ, =% %2 U TNV HIALTIT—
Vo TLDT, TOLVFYr— g ddmiickez 9., 77U r—
Yavlt EBZOF—2NSESERT 4 AVIHREESNL VW) 2L E
HAHPEITEH Y ¥ A,

ERFA: BSftshanrT—4

RI-MoT—=2 74y 7EETFILENEEA, T I ARE R LI
LI BT I A R=hry hT=Z(VPN)V Y 2 —3 g v &l
AT LREBHY £7,

DRBDIZE, Linux ] =R NVET 2=V THY, MiiDIVOAYT V2 —F & LD
Ty ANY AT LORITHFEL T E (131 TLinux Y € ODRBD DAV & |
(172 X—)50H), DRBDEIEET 51CiE, L)V d < Rdrbdadm%
AL E9, iM% KKICT 5720, DRBDICIE, KLX)voy —)v
drbdsetupPffnTE £,
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X] 13.1 Linux/~ CDODRBD D/ [&

F—EZ

v
N=YFrvia

v

-

v
N=YFrvia

v

T7ANY AT A T7ANY AT A
v v

DRBD > AT HT A A > DRBD
""" Y T2y dy hT— s 2y T

v - : v

IO A Y a—7 IO A7 Y a—7
v v V v v

FAATREFA8 NCFFA

NICEZ 175 74 27 K543
v v v v
= —— = =

DRBD ClE, LinuxTHR— K ENMEEDO T Oy VTN, 2 HHTEET,
WEIIRDOTFNA AT,

s N=F 4 varFkiFTeen—K74 27

« V7 K~ = 7RAID

+ LVM (Logical Volume Manager)

+ EVMS (Enterprise Volume Management System)
DRBDIE, 7 7 4V h Tl DRBD/ — KR Dif {51 TCPAR — k77801 F % fiff
HLET., 7747 04—V TZOR— hOMWEIFFI SN TS 2 & &
ML TLEE 0,

F9. DRBDT A AZHEL TS, ZO EICT7 7 ANVY AT LEERT 5
PERHY FT, 2=V 5 =2 Wl T L2 1T TXRT, rawT A ATlEe
. /dev/drbd RTFNA AL TCORFITEINLZLERNHYET, Zh
. DRBDAS, A% F — % HICrawT N A A DIt D128MB% {fi 9 5756 T
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T, T AN AT LlE rawT A A F TR <, /dev/drbd<n>T /3 A A
FICDOBRERRT B L DIl TL 7230,

=& 2V, rawT A ZADY A ANN102dMBDI &, DRBDT /3 A A1, 896MB
LT — 2 I TEEEA, 128MBIFRES . 27 F—2HICTHISh
TWE T, 896MB~1024MBD AR — AND T 7 & AL, ZDAN— AH 2 —
YT =2 TR T, TRTEKL £7,

13.2 DRBDY—ERXDA VXA b—Jb

DRBDIZWE 2N r =V % A VAN —= VT 5121E, N—=h 4 A h—=)L
BIOEM] (1 X=I)TaIHIN 5 L H1C, High Availability Extension
7 KA v#l %2 xy MU —2 7 5 2% @l H DSUSE Linux Enterprise Server =
YEa—XIZA A RN—)VL £, High Availability Extension% { > A k — )l
45, DRBDVa V7S5 L7 7 A )b A A= )LENET,

TCRILT T AL ALy 71T E L, DRBDZHH L -2 oigaid, &
13.1 [DRBDRPM/Ny 7 — ] (173 X—)Z, DRBDD T X TDORPM/ X 77—
UM—EEINTHET, EHoNR—Y 3 0T, debd/Sy r —VlE, HO

Ny r=iintlshi L,

5% 13.1 DRBD RPM /Ny 7r—2

J7 ANV 48R

drbd WL ORISR Ny =

drbd-bash-completion 7 H7Z7 J< 7 )lbashffi5c®d ¥ AR — K (drbdadm
1)

drbd-heartbeat DRBDMHeartbeat) V — AL — = b
(Heartbeat 1 1Z O 25

drbd-kmp-default DRBDH /1 — % IVEY 2 — V(L)

drbd-kmp-xen DRBDHXen#) — R IVEY 2 — )b
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T7AIVE ShEA

drbd-udev DRBDH ®udeviit G A 27 V7 b, /dev/drbd/
by-res & /dev/drbd/by-disk TDRBDF /N
AANDY VR w7V EEL $9,

drbd-utils DRBDHEM 2 —F 1 U T ¢ (L)
drbd-pacemaker DRBDMPacemaker) V — AL — = b
drbd-xen DRBDH{Xen7 1 v 7 T34 ZEHA 7 1) T K
yast2-drbd YaST DRBDF I E (HELE)

drbdadmDIEE% 2107 5121E. RPM/Nw 7 — Ydrbd-bash-completion
\C®H HBashfifi5c R— 2 HL £9, Bfro =)l y > g TR~
NEFIMCT HICE. Koa~vy REefAL £7,

source /etc/bash_completion.d/drbdadm.sh

root HICAGIMICHE T 51ciE. 7 7 A )V /root/.bashrcZ{ERR L. FiC
DITHFAL £7.

13.3 DRBDH—E XA DHEFE

EEC

ROFINATIE, H—"% & L Cjupiter&venusz L, 77221V —2
L L Tro2 AL £, jupiterty, 794~V /) —R&LTHELET,
PP FIHEZZELC, ZHHO )~ KRG 77y ANVEEFHT L LI
LTLZa0y,

mmn@&i%%mém Z. Linux/ — RO Ty 7 F 0N, 2= EfFL, (X
TGN —=T 4 v a v NE L TBHTL S, ROFIETIL, jupiter
kvmm&b\OZDw/ R3%H V. F41 6 H5TCPAR— K 7780 % (Hifi 3% & A1
LET, 7794774V TZDHR—FBHNTWHS LHICLTLIEE 0,

DRBD % F# CHET HI1C1E. RoFIEICHEVE T,
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F|§ 13.1 DRBD % FH|TCiRET S
1 roote LTV AVLFET,
2 DRBDORIFHRTET v ANV EEHL £7,

2a 7 7 A{)V/etc/drbd.confZBHE, (ROTEHAL ET(ZNHD
IR,

include "drbd.d/global_common.conf";
include "drbd.d/*.res";

DRBD 83D}, BT T 7 A ML, HE D7 7 A VICHHE &
N. /etc/drbd.d7 4 L7 MVICRESNTHET,

2b /etc/drbd.d/global_common.conf”7 v A IIVEHEET, 2D
T AN, TTICOL O OFFIEREINSENTHET,
startupt® 7 ¥ g VICHEIL, (RO3TEIHAL £7,

startup {
# wfc-timeout degr-wfc-timeout outdated-wfc-timeout
# wait-after-sb;
wfc—-timeout 1;
degr-wfc-timeout 1;

}

DA T g E T NI A LTI NEks T 2Ol
L9, sFicODW T, http://www.drbd.org/
users—-guide—emb/re-drbdconf.htmlZZIHL T Z &0,

2c 77 A J)/etc/drbd.d/r0.resZEK L. WHICEhbE 72X
HL, 77 ANVEREFELET,

resource r0 { @
device /dev/drbd_r0 minor 0; @
disk /dev/sdal; ©
meta-disk internal; @
on jupiter { ©
address 192.168.1.10:7780; @
}
on venus { @ (page 175)
address 192.168.1.11:7780; @ (page 175)
}
syncer {
rate M; @
}
}
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® VJ—Z2DYH], ro. r1i D) Y — AL O L £
bg_O

® DRBDHTNA ZAH L ZDYAF—E5. /dev/drbd T,
VY =242 DG, rO)EMNNT 52 e 2 fEREL £7,

©  —FETEHEINLETANA A, 12720, Zoficit, 554
AFM D ) — RTRECTY ., HiRd TN ARG G
13, disk/8T A —HF&onk V> g VICHEIL $7.

O meta-disk/ X7 A —F2lE, H@E. fHinternal WEENF TN
A BT =B RFT DRI TN AR RET 5 2 & bl fE
T, FMICOWTIE, http://www.drbd.org/
users-guide-emb/ch-internals.html#s-metadata®
SIAL TS0,

©@ onzrZiaillE. J—ROKRANEIDWEENTET,

@ ThZTho/)—KRDOPYRLAEKR—- ET, VY—AT L
12, IEE. 778070 545 F D RIED R — M ST,
© [HLv—h, Colb—hrE ZHEHOERIEDINOUIFEL

9, Zhid mEEHIRT 2720 7T 25—V 7R
LEtA.

3 IR ET 7 ANOML T =y 7 LET, ROoavwy KBTI —%

BRI EE. 7y AVEMEEL £7,

drbdadm dump all

DRBDIRIGRE T 7 AINVE YD —HD /) —Kicae—-L$7,

scp /etc/drbd.conf venus:/etc/
scp /etc/drbd.d/* wvenus:/etc/drbd.d/

&)= RTROa<wy ReAJJT562 &2k, oy AT TR
55— L £,

drbdadm -- --ignore-sanity-checks create-md r0
rcdrbd start

T4 AT, PBEDRL I 512 T 7 ANV AT LT TICEENTH
LG ROAR Y RTCT v ANV AT LOMERIEL, 20
Ty TERVIRL T,

High Availability /71 K


http://www.drbd.org/users-guide-emb/ch-internals.html#s-metadata
http://www.drbd.org/users-guide-emb/ch-internals.html#s-metadata

dd if=/dev/zero of=/dev/sdbl count=10000

KDa<y Re% /) —RTANLT, DRBDAT—X A% F =y 7L
EC

rcdrbd status

KD E DI idorsh£7,

drbd driver loaded OK; device status:

version: 8.3.7 (api:88/proto:86-91)

GIT-hash: ea%e28dbff98e331la62bcbcc63a6135808fe2917 build by phil@fat-tyre, 2010-01-13
17:17:27

m:res cs ro ds p mounted fstype
0:xr0 Connected Secondary/Secondary Inconsistent/Inconsistent C

T4 VL0 — R(Z D5, jupiter) CHIE 71 & 2 %2
HBLET,

drbdadm -- --overwrite-data-of-peer primary r0

rcdrbd statusZ{HHL C. BORAT— X A2 F v 7 T5HE, X

D& D AR ENE T,

m:res cs ro ds p mounted fstype
0:r0 Connected Primary/Secondary UpToDate/UpToDate C

As{TDAT =5 A(T 4 AV AT =5 A)F, WD/ — FTUpToDate
THLRENDHY £,

9 jupiterk 77 A~ ) —R& L THELET,

10

1

drbdadm primary rO

DRBDFNA ZD FIZT 7 ANy A5 LEVERLET, 22 215 K
DEIIHFEL 7,

mkfs.ext3 /dev/drbd_r0

T AN AT LB N THEHL 9.

mount /dev/drbd_r0 /mnt/
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13.4 DRBDY—EXD T X b

A VAR N EHREOTOL -V v TPIEB Y OFEHR L 20 - =581,
DRBDWSEED FAM 707 A M2 FITTCEET, ZDF A ME DRDBY 7 b
T =7 OFSEELZ AT 5 ETU IR b £,
1 jupiter CDRBDY — b 2% 5 A ML 7,
1a jika >V — )VEBE, root L CaZz 4L ¥,
1b jupiterlc <7 > MR A > M(/srv/rOmount7t &) EFR L £ 7,

mkdir -p /srv/rOmount

1C drbdTFNAA 2% <Y ML ET.

mount -o rw /dev/drbd0 /srv/rOmount

1d 754U ) — K677 A IV EAERRL £,

touch /srv/rOmount/from_nodel

2 venus CDRBDY —bEZ2%F 2~ L 7,
2a ik — IV EBHE, root& LTI AL ET.

2b jupiter C7 4 AV &~ MARL £7,

umount /srv/rOmount

2c jupiter CYRKO A~ > K& AJJT 5 2 21280, jupiter EODRBDY —
EZZEBL £,

drbdadm secondary r0

2d venus C. DRBDYV—bE 2% 75 4 < VICHEMKL 7,

drbdadm primary rO

2e venusC, venusM 7 I A UMEIIMF = 7 LET,

rcdrbd status
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2f venusT. /srv/rOmount/’2 &< hikA v MEVERL £7,

mkdir /srv/rOmount

2g venusC. DRBDT NA A%< T ML ET,

mount -o rw /dev/drbd0 /srv/rOmount

2h jupiter CIERX L 72 7 7 A WA FORTE H 2 & &l L £7°,

1s /srv/rOmount

/srv/rOmount/from_nodel” 7 A VMY A b ENBHILTTT,

P —E2NHE D ) — RTHEIL T, DRBDO R EITTE [ T,
%, jupiterk 7oA~ & L CHRELET.

da Roa< >y RuEvenus T AL T, venusDT 4 AT BT 4 AR T
cNLET,

umount /srv/rOmount

4b R 2= K#&Evenus T AL T, venus F ODRBDY — & 2 % [&A& L
£7,

drbdadm secondary r0

4c jupiter G, DRBDY —bE 2% TS5 A4 < VICHKL £7,

drbdadm primary r0

4d jupiter . jupiter’?3 T I A X UNPE I F =y 7 LET,

rcdrbd status

Y- 2 & HENMICEE) S, = NCRIENRE L ZEGE 7 =— b
F—=N—EE 57Dl OpenAISTDRBD % iSn MY — 2 & LT
HETE$ 7, OpenAlsS for SUSE Linux Enterprise 11D A > A b — )L & 1
AROFEMIE, X— NI [EEB L O] 35— B TS
Uy,
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13.5 DRBDDF 21— 4

DRBD# F 2 — = 7T 5IClE,. WO HEEH Y £7,

1. AT =2 HIIMNEET « A7 2L £7, 2hick-> T, Hhalsn
mELET,

2. DRBDT /N A ADSEERAiNE 2 EH T Hudev)V — )V EFRKL £, KT
757 A)/etc/udev/rules.d/82-dm-ra.ruleslCR{EFEL.
read_ahead kbfid % it OFFSRERICEE L £7°,

ACTION=="add", KERNEL=="dm-*", ATTR{bdi/read_ahead_kb}="4100"
Z OATIE. LVMOEHEF O FEREL F 47,

3.LinuxY 7 b 7 = PRAIDY 25 L CbmbvE 7 7 5 1 FICL £ 9, (RDIT
% DRBDFRIF % E D commondiskt 7 & g > (T, /etc/drbd.d/global
_common.confllH D) TCHHL 7,

disk {
use-bmbv;
}

13.6 DRBDD > J IV a— b

dibdt v R 7 v 712l ZRoOERLa R—x2 "M SN, oy —
AMSRENRET LB 9, Do sy g Tk, &Ry
FUFENLOIIRL, SFESELR Y a—2 g 0 2HREL 7,

13.6.1 XF

Wodrbdt v 87w I THIE BV ICKEEL e 0G5, B2 6 <, R
HTEICHERH Y £7,

BRI E DN REZ G T 51213

i

SN

10k —IVeRHE, rooteLTaZ A LET,
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2 drbdadmll-dF4 7> a U EIFEL C RIFEREZ 7 ANV ET AN L E
I, Koa<wry Rz AHLET,

drbdadm -d adjust r0

adjustA 7> a3 D RT3 45 TlE drbdadmid, DRBDY YV —Z D
KPROFE %2 Z{HH] ODRBDIRIEAE 7 7 A )V & HERL 9745 a2—)b
FEITLERA, HELE2—-L T 57DV — 2B X OEK %
LT ESn,

3 /etc/drbd.d/* 7 7 A )V &drbd.conf 7 7 A IWICTZ T =3B 555
lE. TOZ5—Z2EIEL Th6H Tl T IEE,

4 =547 qreFEMNELWERIE, drodadm% -d4 7 g 7L
T, BEFEITLET.

drbdadm adjust r0

Zoavwy RiE BIEREZ 7 A )V ZDRBDY V—AICHEHAL £,

13.6.2 RAPE

DRBDDIG &, BA ML TIERLFINLFZ MR L £ 972 & A1E, Nodeold,
node0 & IFELR LR A KT,

EHE Dy NT—=TFNAZRHY, HEHA Yy NI =T TN, ZA&HHL /-
WG, BZH L, RANGIIHRHSNZIPY FL 2RSS hERA, 2
Honld, NT X —HFdisable-ip-verificationZ{fHL £,

13.6.3 TCP7R— 7788

AT AMETICIHEM T ERWESIE. a—ANV T v A T4 — )VICHED
B 5HeREMS VY £ 97, DRBDIE, T7ﬁwhfi TCPAR— ~7788% i L
T 82 —HO ) —=RIZ7Z7®ALET, ZOR—b 2D/ —RKP67
TJRATELNEDDIERL TL &,
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13.6.4 DRBD 5 /\Af ANEHENZ (TR L 7=

DRBDH 73 25 LIFERRD & DF N A Xi)‘ﬁﬂzﬂ’f 4 ”81%?%%’@\6%)\38;‘
LCwianiga, A7 Yy NI LA UBcEESNE T, Zoa, 2h
%M®mmDﬁ7y2%Aﬂtﬂ/ﬁUabf%%éh A% %ﬁbiﬁ
Moo TOEE. (RDX v —IUM/var/log/messagesiCEH AT E T,

Split-Brain detected, dropping connection!

CORNE RS 1L, EHET LT -7 &>/ —RT, Koav s Rz
AL ET,

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

M OT —H &f§2 /) — KT, Koavwry ReAHLET.,

drbdadm connect r0

13.7 HABIEH
DRBDICOWTIE, (ROA—T =2V —2A&HHATEET,

s Juav =V Mik—ALX—=Thttp://www.drbd.org,

* http://clusterlabs.org/wiki/DRBD_HowTo_1.0(Linux Pacemaker
Cluster Stack ProjectiZ & %),

c T4 AN Ea2—Y 3 Y CTHHTESDRBDO Y =2 7L —VIFRD &
HBYTY, drbd(8). drbddisk(8). drbdsetup(8). drbdsetup (8).
drbdadm, (8). drbd.conf (5)

* a2 XY MNMTEDODRBDIRRAIAY, /usr/share/doc/packages/drbd/
drbd.confllHV £7,
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7 A5 LVM

2528 FOHFAN V-V EETLHE. ANV VYT U AT LTS
2EE R K ) — NI A S 0ENH Y £, Linux Volume Manager 2 (LVM2)
T =NV AN —=VOEHICEZHINTEBEY, 79 A7 LRDRY 2 —Ah
7 — 7031\7/1/\71//1\7&E¥E%247‘T NI H7z0IdikEN T E
T, VI AFALENTR) a— LT NV—Tk, a— ﬁkav velEta
< R TCEMTEET,

14.1 2 DOHE

7S AFIVMIE, SESFERY =)L EiEL 9,

THUH » 7 < % — ¥ ¥ (DLM:Distributed Lock Manager)
CLVMD=DIZT 4 AV 7 7w A% i L £7,

iR ) 2 — < — ¥ ¥ 2(LVM2: Logical Volume Manager2)
12DT 7 ANV AT LB DONDT 4 ATIZFMICHNT H 2 &3 T
XFJ, LVMIE. T4 AV AXR— 2D BT — )L 2124 $9,

2 I 2 GRIEAR Y 2 — L~ 32—V v (c LVM: Clustered Logical Volume Manager)
FTRTCDO ) = RPEELEHDLZEMTEDL LI, LVMAZ T —FAD
T v AL £, cLVMIE, T —F HEANO T Z 2 2THEL
iﬁAOZM%CUNﬁT%éij 2T HICUE OCES2 & DY S A
SHE7 7V =3 2 Y2 INGMOEHIRA b L —Y 0 FICEET 505
NHY ET,

72 AL LVM
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14.2 cLVMODIRIERTE

SO F AL s TUE, ROV ALY EMFL T, cLVMTRAID 15 /3
L AR T B LM TEFET,

c LVM 77 ANT AT DY A X LIZ0. WA N L — Y 2B
L7720, Z7 AN AT LDAT v T ay NeFKT 2581, B3
WA 2V ) 2 —3 9 0T, ZoHECO WL, 142108 T
F U7 - SAN | CiSCSIZ {9 % c LVM] (185 X — NI H Y ¥
7,

« DRBD RAIDO(ARTAEL)ERAIDI (2T —V U )DREIRAEL
9, ®EoHFRNICTOOTE, 14220 V)4 -DRBDZ T2
cLVM] (190 X—)IIANH Y £,

* MDF /3 A(Linux¥ 7 b = 7RAIDF fzldmdadm) Z OV VJa—3 3
Vi, TRTORAIDLV SV ERMEEL 948 7227 922139 HR—-bhL
TWERA,

IKOAHERME R G2 L T b 2 e 2HERL T &,

« A2 I L — Y531 A(Fibre Channel, FCoE. SCSI, iSCSISAN, DRBD
TIMEINTOWELE TN, A O)YBFHTEL 2 &

« DRBDOI &L, WD ) — RIS 4<1)ThdZ eI FIETH
i),

C LVM2D Wy I B A TR T AE RGBT o E D IS T o 2 &, Jete/
lvm/1lvm.conf NDF — 7 — Rlocking_ typellfl@3M T 7 # )V b TE&E
NTWLRENHY £, DERGGIE COREETNTDO /) — R I
aE—-L T,

AR mAICO SRS VY —REFKRT B

FI, 252X 1)) —2AZVERL THE, WWMARY 2 — L 2ERL TL /2
Iy, FHLBNE, BTRY a—LEHB$TExl T,
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KD F V) F Tl

cLVMIC J: BiSCSID ¥ v 7w 7
LG
|
VG
|
PV
|
| |
iISCSI ISCSI
SAN 1 SAN 2
5 T—Y1EKk
Do FIE2F19 58, T4 A7 FOTF—2I3TXTHIESINWET,

2L

F9. 1DDSANKR y 7 AT HEL £, &SANKR v 7 AL, Z DiSCSIZ —
7y R ZAR—= KT LLERHY £7, RoFIEICENET,
FIE 14.1

iSCSI % — 2"y NSAN F) % iRET 5
1 YaST%#FITL.

[Ry hU—=2H—EX] > [iSCSI% —7"w M] DIA
\CZ U w7 LCiSCSIV — NEY o — LB REd L 7,

72 AL LVM

14.2.1 > F Y # -SAN L TiSCSIZ{ERT %
c LVM

iSCSIZ — 7y bW DD T T4 72 MITZY AKR—
N H2DDSANRy 7 A% L £9, — MR 7 A 777, 141 TcLVM
1L BiSCSIot Yy b7 v 7] (185 X—I) TSN T E 7,
1 14.1
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2 22— AN T — T AHOICISCSIY — 7y kN ZfeE L 720 g EE.
[7— MNE] 23R L. 2o ChniEdid. [ FH#] 25R0 9,

3 779 AT7 I —INIFITHhOGEE. [ ZrA 70— TR~ NER
<] ZHMCL £,

4 [Z7a—rn] AU BRAET, B ERIGSIE. EELT
BB L NEZT oM O B ML £9., o<k [k
L] #iERL £9.

5 HrLWiSCSI¥ — 7'y h&iBL £,

Sa [Z—7Fw h] 2V EAET,
Sb [iEM] #2V)v 2 L%,

5c 7 =7y hOZHIE AL LT, #AAlE, KO LT 4=~y b
ShEd,

ign.DATE.DOMAIN

5d L OBARRAANCLIEWEGEIE, S8y —ry MET &
THNE, BT E2LETEET,

Se [iE/] Z7 Vv 7 L%,
5f [ NZ] ICFAA ZEGEATIL.  [Scsiid] #FHL £
5¢ [AN] Z2[1 27997 LET,

6 LE Ry 7 AT [IF] Z#ERL THERL £,

7 IRIRXE 7 7 f )V /etc/iscsi/iscsi.confZ IS, NI XA —%
node.startup%automaticlCZHL £,

RO FNEICHE > T, iSCSIA =3 = — ¥ 2% EL £7,
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FIE 14.2 iSCSIA => T — % 23ET D

1

10

YaST#EirL., [#v hv—2#—EX] > [SCSI{=>T—4]
DI V) 7 LET.

AL =N T = T L0, iSCSIA = T — 7 ZfcE) L 7z
e, [ 77— M 28R, 79 Trnwigaid, [ FF] 28R
L¥ET.

[#eidi] 2 WSO EA. ] Rr o220y 7 LET,

H2ADIPY KL A LiSCSI¥ — /7 v hdR— k&L £ 9 (FIE14.1
liSCSI¥ — 7"y M(SAN D)% XIET H1 (185 X—)ZH), WElL.
AR—=—rZ2EDEFICL., T7HINMEZFHTEET,

Wak Z 25 EE. KEBLICREHOaA -V EBLONZT —
REMALET., o Tamungald. IR L] 28R 7,

[AAN] 28R £, M ShicfEent—Rsh 7,
[E7] 220y 2 LThfrLET.

Y )VEE, roote LTI A U LET,

iSCSIA =¥ T — ZIMEFISEEEI L TWhE»EI T AL ET,

iscsiadm -m discovery -t st -p 192.168.3.100
192.168.3.100:3260,1 ign.2010-03.de.jupiter:sanl

Yy areiErL £,

iscsiadm -m node -1

Logging in to [iface: default, target: ign.2010-03.de.jupiter:san2,

portal: 192.168.3.100,3260]

Logging in to [iface: default, target: igqn.2010-03.de.venus:sanl,

portal: 192.168.3.101,3260]

Login to [iface: default, target: ign.2010-03.de.jupiter:san2, portal:
192.168.3.100,3260]: successful

Login to [iface: default, target: ign.2010-03.de.venus:sanl, portal:
192.168.3.101,3260]: successful

lsscsi TTINA AL EFRRLET,

7 A INVM
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[4:0:0:2] disk IET . 0 /dev/sdd
[5:0:0:1] disk IET ce 0 /dev/sde

3EHDOIICIETR STy N R L ET, 2 oiEa.
NA A, /dev/sdd & /dev/sde T,

FIE 143 DLM YV — X Z(Fkd 5
1 V= )VEEEIL, root& LT’ A4 LE7,
2 crm configureZFEITL 7,

3 Roa<wy REANLET,

primitive dlm ocf:pacemaker:controld
primitive clvm ocf:lvm2:clvmd \
params daemon_timeout="30"
group dlm-clvm dlm clvm
clone dlm-clvm-clone dlm-clvm \
meta interleave="true" ordered="true"

4 showCTEEHNFZLEa—LET,

s
IS
el
O¥
Ny

5 TXRTIELWESIE. commit® AJJL. exit Term®ZK T LT,

FIE 144 LVMAK ) 2 —L 7N — T 5 KT 5

1 FlE14.2 TiSCSIA =3 T— % % ZET 5] (187 ~— V)DiSCSIA =

T—H%FRTLE) —RDIDOT, rooty = VEBHETET,

2 54 A7 /dev/sddB LU /dev/sde TAY  RpvereateZ{ffH L T,

LVMAICYIEEAR Y = — L& i L £97,

pvcreate /dev/sdd
pvcreate /dev/sde

3 pvdisplayC. IXRTIELWWDP»E I MF=w 7 LET,

——— Physical volume ———

PV Name /dev/sdd

VG Name clustervg

PV Size 509,88 MB / not usable 1,88 MB
Allocatable yes

PE Size (KByte) 4096
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Total PE 127

Free PE 127

Allocated PE 0

PV UUID 520kH4-nv3z-2AUL-GhAN-8DAZ-GMtU-Xrn9Kh

——— Physical volume —--—-—

PV Name /dev/sde

VG Name clustervg

PV Size 509,84 MB / not usable 1,84 MB
Allocatable yes

PE Size (KByte) 4096

Total PE 127

Free PE 127

Allocated PE 0

PV UUID Ouj3Xm-AI58-1xBl-mWm2-xn51-agM2-0UuHFC

4 WHOF 4 A7 F T I AZNEDRY a—L 7NV —T2ERL £7,

vgcreate —--clustered y clustervg /dev/sdd /dev/sde

5 vgdisplay T, IXRXTIELWREIMF = I L ET,

—-—— Volume group ——-—

VG Name clustervg
System ID

Format lvm2
Metadata Areas 2

Metadata Sequence No 1

VG Access read/write
VG Status resizable
Clustered yes

Shared no

MAX LV 0

Cur LV 0

Open LV 0

Max PV 0

Cur PV 2

Act PV 2

VG Size 1016, 00 MB
PE Size 4,00 MB
Total PE 254

Alloc PE / Size 0/ 0

Free PE / Size 254 / 1016,00 MB
VG UUID UCyWw8-23jqV-enuT-KH4d-NXQI-JhH3-J24anD

6 VEICIEU T, wmliRY) 2 — L2 ERL £,

lvcreate --name clusterlv —--size 500M clustervg
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Y 2 —LEBERLTY Y —AZRENTL L, /dev/dm-0& WEFIOHT L
TFNA AW TETCHBIETTT, LVWMY Y — 2D FTr I 254{E N7 7
ANT AT AL ZE OCFS)Z T4 2 2Bl £7, iFficon
CTlE. #12% Oracle Cluster File System 2 (161 X — )2 S L TL 72 &0y,

14.2.2 5+ # -DRBDZ AT % c LVM

. B, R KBEOSANCT -2 2L ChLIEEE. IRosF
U EFHTEET,

FIE 14.5 DRBD T2 7 A ZHIIA Y 2 — LTI — T LT S
1 794<VYU/754<VUDRBDV VYV — A Z{EKT 5
1a £9. TlE13.1 DRBD% Tl C&HET L] (175 3— D) DIt
T. DRBDTNNA A2 T4/ hoFZ)e LTy 7y 7L
F9, T4 A7 ORENM D ) — K Tup-to-date THbH I & %&

W2 L £9, Zhid. cat /proc/drbd ¥ /zl¥rcdrbd status™T
hER L £9°,

b XA 7 a v ERRIFERET v A )VOEFEX, /etc/drbd.d/r0
.res)ITIBL £,

resource r0 {
startup {
become-primary-on both;

}

net
allow-two-primaries;
}
}

TIc HRELIZHKET 7 ANVELD) —HO ) —Ricabe—-LET, &R
WX, KD EHITHFEL £7,

scp /etc/drbd.d/r0.res venus:/etc/drbd.d/

d @50 — KT, Roavwy ReEFRITLET,
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drbdadm disconnect r0
drbdadm connect r0
drbdadm primary r0

le /—ROAT—H A %F v I LFET,
cat /proc/drbd

0: cs:Connected ro:Primary/Primary ds:UpToDate/UpToDate C r——--—

cvmdV YV — A% X —ZARXA = —DFRFERETCra— > & L TREL.

DLMZ vt —> 1Y —ZIRfF S E7, FFliconWTiE FlF143 [DLM
)Y — 2% AERT 5] (188 X— )& B L TL 728wy, KICHESHIC,

TJIAATINGED) Y —=ZWNELKENL Tnhb 2 &2l L TL 72
SV, crm_monFE LIFGUIZMEAL T, EfTHhoV —v A2l TE
R

pvcreate2 <2 KT, LVMHICYIHEARY 2 — L2 Ef{fL £7, 7z %
¥, /dev/drbd_r07 WA ATlE, a2 RIKRD LI 7,

pvcreate /dev/drbd_r0

752 IEDRY 2 — LT )V —T2ERL £7,

vgcreate —--clustered y myclusterfs /dev/drbd_r0

PELZIEC T, AR 2 — L% kL £7, WA Y) 2 -9 A X
WBEFETEET, 22 KRoa<xy KT, 4X A hoighiR
Ja—L%wFRL E7,

lvcreate —--name testlv -L 4G myclusterfs

R 2= LT IN—TMNI TG ABLIKTT 7T 4 TLENb L HICT HIC
&, LVMYU Y —=ZAERDEHITHEL T,

primitive vgl ocf:heartbeat:LVM \

params volgrpname="myclusterfs"
clone vgl-clone vgl \

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

7 A INVM
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7 RYa—LZV—T%1)— REF TS T 77 ¢ 7L enigé
I, RofEdHL £, 2ot 7722 {shTnnry 7y
= a VREOIBITHK E LT dLVMIZVGH DT RTORIEAR Y 2 —
L) — RCTT7 774 LS L ICfREL £,
primitive vgl ocf:heartbeat:LVM \

params volgrpname="myclusterfs" exclusive="yes"

colocation colo-vgl inf: vgl dlm-clvm-clone
order order-vgl inf: dlm-clvm-clone vgl

8 VGHDHIARY o —Lld, 77 ANV AT LDy bFE/zlFraw &
LTHTCEL L9120 E L iR a—L%[HL ThbH—
vRicanlr—3 g 00O L WKREFEWDH D Z L REERL. VG
27074 AL 2 SRR Y 2 — LADEFAT T 21T ET,

CDOEIRBETFIHEEZXTTHE., LVM2OFREEZElZfho 22 > Rya v
J— A5 —3 g v e AMICITAET,

14.3 HRHRLVM2T /A R DIFRE) 74

ERDOFNA ZWEICYFERY) 2 — L0BLEHEL T3 LB LI5S
(RIVFNATNA ZARdbd7e £ D K D 12), LVM2WSPVEEER T 557 /81 2%
PRINMCREL THBL 2 e BEOL T,

7z ZFa~y RvgereateII T —T 1y 7 534 20 0 IZYFET AN
A 2 %95 &, DRBDIFIEGLL CTL £v>, DRBDOA T YU v b 7L A ik
REINRET LG H Y 7,

LVM2H D E—DF A A %IET 75 4 TALT 5121, Ko FIEICENE T,

1 77 A4)V/etc/lvm/lvm.confZimbe L. filterP B E HITR2ME
LET,

2 FIICEEEHEINTW AR — VFIEHERE L WU S hET, Bio
la) \TFEBICTNA ANE = ANDLZ %, BiHD Ir) 137
DFNAANE =V DFNA ALRIEET LI 2 EHR L $T.
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3 /dev/sdbl& W) ZRIOTNA ZZHIRT B121%, (RoKHE 7 1)V
H)V—)VIZiBnL £9,

"r|~/dev/sdblS$|"
TERIRT 4 VAATIFRD L9127 £7,

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

DRBD & MPIOT /N A AT AT, ZOMOTRXToOFTNA ZAHHEL
LT 4 INWHFATIFRD L D127 £7°,

filter = [ "al|/dev/drbd.*|", "a|/dev/.*/by-id/dm-uuid-mpath-.*|", "r/. */"
]

4 BIHET 7 AV EBEAR, TRTOr 2% ) —Ricae—L&
7.

14.4 SHHANEER

ST, http://www.clusterlabs.org/wiki/Help:Contents
\2& b Pacemaker XA — U 7 U A I HIETEET,

cCLVMDOFAQDH 7 4 ¥ % Y A Mdhttp://sources.redhat.com/
cluster/wiki/FAQ/CLVMTTY,

7 A INVM
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A b L—T4R5E 1

High Availability” 5 A% 2% v 7 Cld, 7 — 7 ORGMEOREDRIETES
¥9, 2hE. F—F AL —VUNORFABDERTY 7 A %[ET L2 L
ko TERENET, LexlE ext37 7 AL, 7 I AFIC—ET~<Y
v REN, OCFS2ARY 2 —AlE, o5 2% ) — R e oFanalgRicin b
FCevryhENFERA, IEFEICKEET 527 9 2% Tl Pacemakeril & -
T, VY =2 ZN 6 DR THOHIREZHACT 754 T THLNE D
MM S, BICOSBHBREhE T, 61, ZToRV Y- oI UnEh
S5OHIREZHA AL LITRLTHY T A,

7L, Ry hT—=2 D=5 4 ¥ q AERY T v =7 OFBEIFIC LY
W DbDaA—T 4 x—IMNEIRES NN E b0l fEERHV T, 2o
WhWB ATy NI LA v FUANREL IS F— 2R T 5
CEMBVET, LENST, COYRTERIHRT D20, VIR ATy
ZC1E, WO L DIRGEL A VP SEMM SN T E T,

COHMIEMT A2 —naryiR—% > M 107 = 7/STONITHT
9, Zhicky, Ak — /7774A*/5/U%®@®T«T@79ﬂ
AMERIFA T SN TT, Zofho X h=XLe LT EHESLT T
VIr—3 g ORI L Ty AT L% RET L LVM2DTIIN 7 27 5 ¢ X —
g YROCFS20 7 7 A Ny ¥ 7Y R— 3BV T, 2ho I
Dy N7y AICHET D EIICHHAGEDbESL . 2AT Yy b T LA VTS
DA OB L ERICHIETE 7,

ZOETIH, ANV—VHNKEEHTAI07 = U ZICOWTERIAL, R
I, T A N L= 7 7 2 2R ERT 21BMREEL A VIOV TR L £
T, INE2DDAN = AL EHAGOESL . JVEERRELRIITE
7,

Z KL — Uik
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151 A MNL—R—=20DT7 08

SBD (Split Brain Detector), watchdog¥i— &, ¥k Wexternal/sbd
STONITHT-— ¥ = > hOfEHIC LD, ATV h T LA o F U A 2HEKIC
[EETEET,

15.1.1 1=

TXRTCD ) = KPHEFA RNV =V ANDT7 7B AR FFORIET, N&7e =54
a3 Y(IMB)%SBD T TE 5 L DIC 7+ — v/bbiﬁ SBDIX. 7o
F =T VDRER, VIAZ AL v 7ot a v R— 3 > kANEE] & S
WK ) — R T IA4 12V E£T, SBDTF—FE VL hoTXTor I
&:/f IRy NIRRT T ESNET, LS T
52BN = AMSBDOREIL L CT VT 4 b2 iddHh FHA,

CoOF—FE, HEMNC, N=F g4 varltoxyt—y20y hDlo%E
HAHFICEH D YT, HAND Ay 2 —=IDR0MmEI D, TDOAy M
MATEBL ST, T E, Av—VEETL L, LEBICESRIC
WNEIT(T =Py 70720 OEFIKR U 7 — A 7 )V oRlR% &),

F—F L ANl — /T/\%X/\O)Tﬁ AR TR L, =T 4 g v
MEERBRICR S G EE. T EHEETLET, 2ok, 5—%F

VMT =T TR /Jz TrstlifrEnscelIH D FRA, L Y

FGALT =AW DON—=T 4 v gy FOR U=y MIH LG, 1B

hmf4/b Wb 2 EHVERA, ANV Uik AZE v—2rna—
RIZIET L 7,

fRi&1L. watchdog¥Vh— Mk THARKL T, RIITDS AT LTI
hardware watchdogZ#HR— KL TWET, ZOFEL V7 ho=7 2
FTAT Y ML TEHSNLGVLERH Y, FHINRWIEEE N—KNT=
TINY AT AOfREZEH L £, 2 of%EEIE. SBDY a2 [k [EE
(A0 T =TT L 72T AL v 7T LN T L RaE 212 L £,
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15.1.2 AP L= R—ADRFREDEY b7 v
7
ARV =V R= 2R FHET HICUE. ROFIEICHE Y RESH Y £T,
1 SBD/N—F ¢ ¥ 3 Y DEAK (197 X —7)
2 V7 NI U v F Ry TZOy 7w T (199 X—Y)
3 SBDF — & Dt (199 X — )
4 SBDDOF A k (200 X—)
5 7= 3y 7)Y —ADHIE (200 X—)

ROFNEIE, TR, root& LTRITTHRENH Y £7. FIHEZHIET 2
ANS. ROBFM2 SN THLEE D AL TLE S0,

ETRA: B

« RENICTARTO ) = FPFAETELHAA N U= UDMHET 508N
HYET,

c HEA ML=V T AL IAY RARR—ZADRAID, clVM2, DRBD%*
AL T3y £2A,

o 272U, MR Foolz®, AR L —YR—ZDRAID & <)L F N ADf
FllESE S £ 9,

SBD/S\—F 1 ¥ 3 » DYERK;

FNA A DFHENEFICIMBD /N —F 1 & 3 /%Vﬁﬁm”é CRHEREL £9°, SBD
FNA ARV FNAT )N —F FICH H5E1E. MPIOD S 2 X 7 U tgiHiC

F o TRIENRAET L2 B L DT, ﬁm#ﬁ%?é&%b?ﬁh%ﬁ%
TLLERHY £T, msgwait ¥ A LT T ML, Xv—=IN ) — NIClHE
Shiz-eMEShET, 2oL < VF NN 2ADHE. MPIOAS/S A DREE
R L. RONZTH D ERZ B 720 1B R, 2hid, o

Z KL — Uik
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1§85 Tfﬂbﬁ‘%fﬁ\%ﬁf%éﬁ\%bhiﬁh =K YAy F Ry Ty
A B TCHEAT L 2 S e el — RAERMSEATLET, Ty
F Ry 72 A4 L7 7 ML msgwaltéM’L\?'?%i@?ﬁ<’9‘él&%fa>3@@i
T, FASHVOfEAEE T,

ROFNETIE. ZDSBD/N—F 1 ¥ 3 % /dev/SBDCTHBIAL £9, Zhix
CHHORBEDONAZ TESIEZA TSNz AL /dev/sdcl),

ERRR:BFET -0 LESE

SBDAICi T 57 /84 A2, T — 2720k HIc L TL7E &0y,
sdba < ¥ Nid, S HICHERZERETIC, N1 2% FESLET,

1 Koa< KT, SBDFNAA Z2AIMMLL £9.

sbd -d /dev/SBD create

ko T, TS RN TR ESATFN, 74V DE A IV
TTEDTFNA A HHTLIEKR25) — Rozay hAMERESNE T,

2 SBDTFNNA AMRIVFNAT )V —T FICH L5 E1E. SBDOMEH T 5 #
4A7b%%ﬁﬂbi?o:h@\%D7A41@%ﬂﬁﬁ ICTRETCE
FT(TRTDOE A L7 7 MMIFEALTIRIE).

/usr/sbin/sbd -d /dev/SBD -4 S$msgwait -1 S$Swatchdogtimeout create

3 Koavy KT, AL APESIAETN00HELL 7,

sbd -d /dev/SBD dump

Header version : 2
Number of slots : 255
Sector size : 512
Timeout (watchdog) : 5
Timeout (allocate) : 2
Timeout (loop) : 1
Timeout (msgwait) : 10

CEDLEIIC, AALT T RNy FICURESH, ZNHICEHT 59X
OBM ) — ROGEVPHERINET,
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VIMND 27Oy F Ry Ty b7y T

CMHHDLinuxY 27 LT v F Ry ZEMHTL L OICKTET L 2 & 2hf
CHEREL £, chiCld, Y AF AT — MHCEL WY 49 F Ry VRS54
Nhea— RT L0088 H D 7,

*s HPAN— R =7 Tk, Zhid hpwdtEY 2= )V TITWET,

* Intel TCO% ey A5 L TClE, iTCO_wdt# I TE £ 7, softdogh’ix
NI RIANTIN, BEDON— R =2 T7HE0HDL KT A NDM
Mzl £77,

ERY 2 MIDWTE, =Ny r— YN dDdrivers/watchdog® ZIH
LTS 0,

SBDF — & » DJCE)

SBDT —E L 7 IAZ AL v I DRI RIgAL R hTT, DT —
EBNE TTAI AL T DFRATHR. HOWNET TAZAY v 7 O—E81
7Ty vallze&ETH, FTL TR ERHVET., ZoTHE 75
ABAR g Do T2 TTEET,

1 OpenAlS init2 7 U 7 MZSDBZ Bita/{F 1 & 2121d, (Roa<x o R
% [etc/sysconfig/sbdIZiEMI L £ 9,

SBD_DEVICE="/dev/SBD"
# The next line enables the watchdog support:
SBD_OPTS="-W"

SBDT /N\A AT U 2 ARNEER G G, SBDT —E VAT E 2 e
. OpenAISOEENZ AL £7,

EEC

SBDT/NA AN ) — RO T7 IR ATER Ll s E%. / — K2
ROV T— R A VI ALZEHY £T. Zhid, FHcir
LWEERTIA, SHHOEHARY Y =12k TUE, M@ 2 Eh
2BV ET, T LD WGEIE 7 — MEICOpenAlS%E H ]
IEEEIL 72722 e £9°,

Z KL — Uik
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2 JEICHESAIC, rcopenaisrestartZFE{TL T, SBDMWTXTD ) —

RETCHHBELTHWDL EIICLET,

SBDD 7 A b

1 Roavwy Refifdse, J—RK20y heZNo60BFEDO Xy 2 —

UMSBDTF A AMB A T ENET,

sbd -d /dev/SBD list

ZZIZ, SBDE & HICHEI SN T R T T2 ) — K&,
Ayt—=I280y MlldclearDFoRENDITTTT,
)= RDIDICT AR Ay 2=V EREEL THET,

sbd -d /dev/SBD message nodea test

)= KRBy 25207l Ay =Y 0GRl L 7,

Aug 29 14:10:00 nodea sbd: [13412]: info: Received command test from
nodeb

ZHiCk 5T, SBDAY — K FCHEBRICHKEEL, Av -V EXZETE
L2 EMMERINET,

21T )Y —ADHEE

1 SBDDOXKEZTE [T HI1ClE. (KD L H1Z. SBDZCIBH CSTONITH/ 7 =

VYU RANEZALE LTI T4 TICTELENRHY £,

crm configure

crm(live)configure# property stonith-enabled="true"
crm(live)configure# property stonith-timeout="30s"
crm(live)configure# primitive stonith:external/sbd params
sbd_device="/dev/SBD"

crm(live)configure# commit

crm(live)configure# quit

J—R2Z\y MIHIFNCEY S TondoT, Fijly U ANEE
FRILLEEFIHY FEA,

VIR EL ftho 7 = o> Vo 7PFNRA 228N L £9. BIE. 20k
BEICIISBD A H = X LM SN L6 T,
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—F) Y =AM T L, 2o AARF I B AN L -V T2 Y RIS
FHRICKRESNTWET, 759221, J—ROoT7=22> y IB0EICh S
L. CONFERFHLET.

15.2 IR N L= 77O 54 RN—
a3 VDR

2ok varTiE, HEANV—-UANOT7 I AEZTIDD ) — RIS
Ty 7T EERURVDIBINA N = ALTH Dsfex ML ET., 72720, sfex
£, STONITHICIE E{fb 57200 THEEL TL 7230, sfexiiIHEH AN L —
PR DT, PR T L /zexternal/sbd7 = > ¥ VT A K = AL,
AN =YW DN—=FT 4 g AT E2BEOL £T.

PEt b osfextd, [AIFFATMEZ VLE L 57— 2 11— KOCFS27% &) & & bl
FHTAHZLIFTEERAD, RO T = — A —N—=ZAX A )VDT— /11—
RoOMREL A v & L THEEL £7°, Zhid, EBUCIESCSI2 T e v £
THL Lo & —RITT,

15.2.1 =

HEZRNL—=UREITCIE. ANV —V/NER N "—F 13 g o120 o
Ty 7 DRFERICHER SN E T,

J =R, RESNZZY Y —2A2WETLHANS. £7. Kign vy 7 2INET
LENRH Y £, IEFFIE. Pacemakerlc k- Tl &3, sfexa >R — % >
NlZ. Pacemaker’ A7 v KT LA VFRIFICHIFI SN TYH, Ty 7h20E D
5 ashinwe e 2Rl £7.

J—=RoX Y ohvkgiicay 727y 783, fiho ) — RASTTtE %
EIola, cheoay 7 EMINCER SN LENH Y 7,
15.2.2 XFE

ROFIETIE, sfex THHT 2 G N—5 1 > g > ofEik /7 &. CIB Csfex
Ty ZHIC) Y = A RET L HEEFELET, 1DDsfex/N\—F 4 ¥ 3~

Z KL — Uik
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Mgy 7 Z2KIFTEETA, T 74N MINIHESNTHET,
Hy 7 ZEICIKBO AR L — Y ANR—2%2E ) Y THPERH Y F7°,

ETREAE: B

s sfex O =7 1 v a ik RETLT—-F LA Uimtlla=y MC
HLVEHY £,

o SN zsfexN—F 4 > 3 ViE, R A M X—ZDRAIDX°DRBD % {ii
LT3 FEA,

o cLVM2BTERY o — Lo FIEa]ETT,

FIE 15.1 sfex’'N—F 1 > 3 > 2 1FiKT 5

1 sfex CHHAT2HEENN—=F 4> a V0 2ERLET, ZONXN=F 1> 3
DA ESED, DUBoOTIED /dev/sfext Z ORI TE 1A F
ES

2 Roa< >y KT, sfex A ¥ T —2Z2ER L £,

sfex_init -1 1 /dev/sfex

3 A5 F—HWEL AR NEDE I DIEL £

sfex_stats -1 1 /dev/sfex ; echo $7?

B{E, oy 72030 s ThRnwao T, Zoa<y R 2217139
7,

FIE 15.2 sfex2y 21U Y — X 2ET S

1 sfextty 7%, CIBHNDOU Y —2%& L TRELEN, KD X HICHES
N7,

primitive sfex_1 ocf:heartbeat:sfex \

# params device="/dev/sfex" index="1" collision_timeout="1" \
lock_timeout="70" monitor_interval="10" \

# op monitor interval="10s" timeout="30s" on_fail="fence"
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2 sfexP2y 712k >TY Y —AZRET LI KRBTSR LsfexV V — A
M OVHDIEFAN T & E OHIR Z/FR L £9. RiETZRDO U Y — AN
filesysteml & WO IDZFFOH AL, RO L IR £,

# order order-sfex-1 inf: sfex_1 filesysteml
# colocation colo-sfex-1 inf: filesysteml sfex_1

3 V)NV —THEEHERT LGS, sfexV YV —RABEFOV Y —2E LT
7 —AIBML £,

# group LAMP sfex_1 filesysteml apache ipaddr
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SambaZ S X&) o

7 A AL IEOSambat — N\E, B S v N7 — 2 |CHigh Availability »/
Ja—v g rEEftL £7, \_ODETEE =N & 7 9 A A 7 ] ESamba
Y= NOBRIEHFZHL £,

16.1 {2 DIE

TDB (Trivial Databas)l&, KF12E > T, Samball k> THHINTEE L 72,
TDBTlX, BO7 7V r—v g v ERFFICES AL e TEEd, IR
TOFZARBELIEEICHEITL, WISl S ERn/zo, TDBIX, WEL
Oy XV AN AL EHHL ThE T,

CTDB(Cluster Trivial Database)l3:. FE{FTDBO/NAMZAGR T, CTDBIL,
0y =27 MEHHFHICE ST, [—FF =% DR{FEDZHIZ, Samba’s & 71
YVl Ml THHEINATDBT — ¥ RX— 2D 7 T A5 FEE] & L A
INTHET,

&7 S5 2% ) —RliE, a—HIVCIDBF —E > 2 FK{TL £, Sambald. 7D
TDBICEEH X AL O TIIR L., ZOHa—H)LCTDBF —E > LiHfEL £7.
TNHDF—FNE, Ry hT =7 %N L TAYTFT—F 25540 £90, E
FR e ANV /3 S AR, mﬁzhv vTtu—hilat— FTirbhn
%9, CTDBOHE&IE. [X16.1 TCTDBZ 5 2 ¥ O] (206 X — V)NIHK RS
nNTnEd,

SambaZ 5 A% ) 7
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J¥50: SambaZ A CTDB

CTDBY V=2 —Y =¥ b OBIFEDFELETIL, Sambad EH D= 121)12
CTDBZHEL £7. {LOKEEIPT = — VA — N—72 E)NETRXT, Pacemaker
TRETHVENHY £,

& 612, CTDBIE. E&lcaffin 7 5 2 ZICH L ToHYR—hEhET,
e RE. 7I9AZDTRTCD ) — KBEILTY —F 5 7 F v 2FFO0ED
HY., i5862x86 64 O TEEHA,

X1 16.1 CTIDBZ” = % % Dfiir

7747 2N
(AZR4E)
i Sambay i Sambay i Sambag
é %774«#@ %774«~b
I thy b7z T (ES A D .
CTDB m— CTDB — CTDB
v vy
J7ARITTANT AT A

79 A A3 IESamba — NE, —EOT — A 2 HFITLLENH Y £,

o Unix® 2 —H# & 7' )L — FID% Windows D =L —H & 7' )L — 7| {11 A

< TTF—T),

e A—HF—FR=2%TXRTCD ) — RCRET20ENH Y 7,
« Windows R X A > ND A U N —N"OBNIERETXTD ) — RTCHHT

ELRENHY ET,

c AXF=A(T VT4 TSMBt v g, HAEREEG SHEoy 2 e T

NTCD/ = FCHHTE 2 0E R HY £7,
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N+1/ — RZ2§>2 27 5 A& i JiSambat — /33N J — K72 oH— N L Y Sl
b2 eRHMELTHWET, 12D — Rk, 79 2 & IEIEDSambat —
NEVEL 25213 A,

16.2 ERH)RERE

AR EEINRET AN

CTDBY YV —ZAL—Y =¥ MM, HEHNIZ, /etc/sysconfig/ctdb& /etc/
samba/smb.conf#ZHE L £9 . crminfo CTDBZMIH L C. CTDBV vV —
HEFETELTXRTCONT A= T TS0,

75 A5 ISambat — N2y b7y T 5121, (ROTFIHICENE T,
1 79 A% BHEfHL 7,

la AEDN— NI IFREBLOEM] 35 X—I) TSI Tnd &
IS, 7T AR & HIE L £ (OpenAlS, Pacemaker, OCFS27% &' fiff
).

1b0@m&a®ﬁﬁ774w/27A HEL, v MLET(zE
AL, /sharediZ~< 7 M),

1c POSIX ACLZ A T A551E. ThE2 ML £7.,

« ITLWOCFES27 7 A IV AT L&, IRoa<y K&
L¥Ed,

mkfs.ocfs2 —--fs-features=xattr ...

e [H{FDOCFES27 7 A IV AT LS., IRoa<y K&
L¥ET,

tunefs.ocfs2 --fs-feature=xattr DEVICE

T ANY AT LYY —AiE, T, aclA T g yEIFEL
F9, KX, crm/::]l/%:ﬁﬁqbi'fo

crm(live)configure# primary ocfs2-3 ocf:heartbeat:Filesystem
options="acl"

SambaZ 5 A% ) 7
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1d ctdb. smb., nmb, winbind®&H —E AN/ S EHICL £
bg_‘O

chkconfig ctdb off
chkconfig smb off
chkconfig nmb off
chkconfig winbind off

2 HH 77 A4 )V 25 LICCTDBR v 7 & SambalkBEDF 1+ L 7 kU % AE

L £,

mkdir -p /shared/samba/private

/etc/ctdb/nodesll, 7 TAZHNDE ) — RDLT T A X—=KPY R
L2 EGLTRTD ) — REHAL £,

192.168.1.10
192.168.1.11

CTDBV V— A% 7 52X 2Bl £7,

crm configure
crm(live)configure# primitive ctdb ocf:heartbeat:CTDB params \
ctdb_recovery_lock="/shared/samba/ctdb.lock" \
smb_private_dir="/shared/samba/private" \
op monitor timeout=20 interval=10
crm(live)configure# clone ctdb-clone ctdb \
meta globally-unique="false" interleave="true"
crm(live)configure# colocation ctdb-with-fs inf: ctdb-clone fs-clone
crm(live)configure# order start-ctdb-after-fs inf: fs-clone ctdb-clone
crm(live)configure# commit

75 ZANIEDIPTY KLU A &iBNL £7,

crm(live)configure# primitive ip ocf:heartbeat:IPaddr2 params
ip=192.168.2.222 \

clusterip_hash="sourceip-sourceport" op monitor interval=60s
crm(live)configure# clone ip-clone ip meta globally-unique="true"
crm(live)configure# colocation ip-with-ctdb inf: ip-clone ctdb-clone
crm(live)configure# order start-ip-after-ctdb inf: ctdb-clone ip-clone
crm(live)configure# commit

ToREMEAL £,

crm status
Clone Set: dlm-clone
Started: [ hex-14 hex-13 ]
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Clone Set: o2cb-clone

Started: [ hex-14 hex-13 ]
Clone Set: c-ocfs2-3
Started: [ hex-14 hex-13 ]
Clone Set: ctdb-clone
Started: [ hex-14 hex-13 ]
Clone Set: ip-clone (unique)
ip:0 (ocf::heartbeat:IPaddr2): Started hex-13
ip:1 (ocf::heartbeat:IPaddr2) : Started hex-14

7 7947 barvEa—206 5 AMETWET, (KO~ K%Linux
IAT Y RTETLT, VAT LDS Ty A )VEab— L7, v
FLIT 7 AN A —TCXLNE I DHERL 7,

smbclient //192.168.2.222/myshare

— L —_— >
16.3 U S A A fILbSambadF/\y 7 &
T A B
7 A7 v hxdlESambatr — ND TNy FIIE, (ROY — )V EHHTE £,
chooy =) U, SESERUVVTEMEL $£77,

ctdb_diagnostics
OV —=NVEFRTLT, 7T AZESambat — N EBRTL £, Zhic
o T MHEOBEMR T DZRDT Ny Ay 2=V RRENET,

ctdb_diagnosticsaA~ Y Nl&, ROT7 7 A NVEMELET, ZhoHo
Ty ANVE, TARTD /) — RTHHTESL2RLERH Y £7°,

/etc/krb5.conf
/etc/hosts
/etc/ctdb/nodes
/etc/sysconfig/ctdb
/etc/resolv.conf
/etc/nsswitch.conf
/etc/sysctl.conf
/etc/samba/smb.conf
/etc/fstab
/etc/multipath.conf
/etc/pam.d/system—auth
/etc/sysconfig/nfs
/etc/exports
/etc/vsftpd/vsftpd.conf
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/etc/ctdb/public_addresses” 7 f )V & /etc/ctdb/

static-routes” v A VWFEET D GIE. ThobF=v 7 3N F
’g‘o

ping_pong
ping_pong TlE, 77 A IV AT LMCTDBICHG L TWA MM E I M TF = v
JCEFET, Zoav s Rt ZIRE Ty ANV AT LD —EDT A
(Ae—LV Y ARNRT 5 =R VAR EDT A N eFITL TUhttp: //wiki
.samba.org/index.php/Ping_pongZ ). mEH ORI MBI 5
7528 QEWEE R IEREIZIEL £ 7,

DAL T 7 AN AT LOFFEOEEZ T A N T HI1CiE, (ROFIEISHEN
EC I

FIE16.1 7 F5XZ Tr AN ATFLDAL —L > RAENTF—F > AET
2 N7 5

112? /) — R Tping_ponga <> REZRIKBL £7. 7L — ARV FNIE
)= RBHITCEEMAET., 774V &E HEA N V=Y CRIHAT
BB DT, §XRTCD ) —RTT7 I ATEET,

ping_pong data.txt N

120 = RTCRETEITLTWLEDT, 2y X7 L— MIFEFEIZEN:
ETHLTLES Y, 7arsrssa’ay X7 L— N2H L nigE
5, 29 RAZ Ty ANV AT LEESIMAET,

2 [(CANTG A= EMHL T, §o /) — K Tping_pong?d2OHD AL —
AR L £,

Oy X7 L— MDSKIEIC I AZ 2 THLTLESY, FHoZ S
2HT 7 ANY AT LICROENDPNYTCTEALEETE. VI9AX T
ANV AT LB ET,

* ping_ponglH vy ¥ 7 U — MFPEAN)ZAINL ¥ A,

e 2ODAVAF L ADAy X7 L — MBNRFERELCTIEH Y FHA,

« 2OHDA U AH VADBKBKRICO Yy X 7L — RS FRAT
L 7=,
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3 ping_pong®3DoHD Akt —%FEL £, 51>/ — R&ZiBML,
Hy X7 V- boZAUTERL £,

4 ping_pongaA Y RERMEINIGK T LET, B~/ — NOIKREEICRE S
FT. By X7 V- hoWMPBERSNLIET T, THEEED Off

EASEEZ B> 12 EIE. VI AY T 7 ANV AT LB SRA F
‘gAO

16.4 FFHHI53

* http://linux-ha.org/wiki/CTDB_ (resource_agent)
* http://wiki.samba.org/index.php/CTDB_Setup
* http://ctdb.samba.org

* http://wiki.samba.org/index.php/Samba_%26_Clustering
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MHVET, COFETIH, SESEFLRVYVa—v a2 fERELET,

171 4 VA M—ILDEE

NWNolr =V DA VARN=IVRT FTAFTDF A ALTlE. Rd kD ICHE
R INva—RLET,

HAN Y r =3 A Y A=) EnTnh b
75 AH DR & EHICWE TR Ny /- — P14, High Availability Extension
THEMTE LA VAR =8y = ffEL T E T,

High Availability Extension23 &7 & A% /) — RIZ7 K7 > & L CSUSE Linux
Enterprise Server 11 SP1IC A >~ A b — )L ENTW572, e/ ] <% —
> H33.1JH [High Availability Extensiond® A > A b —)L] (21 X— )Tl
HT 2 LS8 VIS VAR =V ENT D, ERL 7.

WHARER ST RTC D7 T 2% ) — Kz al—»
MHICHEET 2720, 320 (7525209l y b7 v 7] (22X—=2)
T T 5 E91C, [MEZ I AZIIETHTRXTD /) — NiE[E L
bindnetaddr, mcastaddr, mcastport%ﬁﬁﬁ@‘éﬂ\?iﬁﬁ)@ £9,
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/etc/corosync/corosync.conf CiXESNTWLIHET v 2L &
T arviSTRTOy I AL 7 — RIZE L Tal—2 &9 Mifad L £,

Ha e 2T 2% G138, /etc/corosync/authkey 7 7 A VST
RNCDYFTAE ) — I\TﬁﬂﬂT EnE D el £,

FXTDcorosync. confiXE(nodeid INM[E—T, §XCH /) — KD
authkey 7 7 A VMG — T NiFe ) FEA.

77 AT 74— )V Cmcastportil X AIBENFF0] SN TH 5
75 A% ) — REOEEICHEH & S meastport’h¥ 7 7 4 77 4 — )V T
nvﬁ%hf%é%é\/~Fuwﬁ:ﬁﬁf%iﬁh:ME lHigh
Availability Extension® A{ > Ak —)l'| (21 X—Y)T/RT L D12, YaST T
Ay 87y TERERL Thb & X2, 77 A4 70 4 — VEILIRF,
HEFCHB S h E T,

meastport?2¥ 7 7 £ 7 A — )V TTHy 7 SN EDITT LI &/ —
R /etc/sysconfig/SuSEfirewall2 DX EZMEAL £9, F/2ld.
&V TAH )= ROYaST7 7 A T4 —)VEY a— V&L £9., [iF
afdhsY—bex] > [ %27V v 7 LT, mcastport% iTu] 7z
[UDPAR—F] o U A NMIBEML, ZEEZEEL £,

OpenAISHYE& 7 T A4 ) — KT ST
&Y TAE ) — F‘@OpenAIS@ﬂiiE\%/etc/lnlt d/openais status
THhERL £9°, OpenAISEIT SN TR WG, /ete/init.d/openais
start K T L CGEEIL £7,

17.2 HAO S A8 D [5F/8y 5]

Koa<y KL, UV — 2@ (-0t 7> a NEIET 254 TV Y —
A(-r)e R L7,

crm_mon —-oO -Ir

FRNRFE AT =20 L 0L e, FHINET(IhEFr oIV T I
I Ctrl+CEL 7)., KicflZzRL £
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#17.1 (FiLSh/) Y —X
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)

¥9. J—KREAF T4 L ETATIE QRIS N—I) e BH), TDk., Y
V= AR R L £,

I Configuration Explained) ®PDF(http://clusterlabs.org/wiki/
Documentation)TlE. [How Does the Cluster Interpret the OCF Return Codes? |
V7Y arTC3DDERLEITLY A TR HIHL THET,
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17.3 FAQ

DI ARFTED LD LIKRETL & O
75 AH OFIEDIRRER TR T A1, crm_monMcrmstatusD & H 6
MEMHLET, 2hick-> T, BifEoDCce., Biffo / — RiZidi s h
TWLTXRTDO /) —RE )Y —=AMKREINET,

7‘37\5@/%]‘“@ ﬁ)E‘I\ LuL,r:rjiL/i't":/\/
ZhiZiInL o oMENEZ S NE T,

s FPHIET 7 1)V /etc/corosync/corosync.conf - NTC, < I)LF
FrY AT RVRWSI TG AZADTXTD ) — RTlA— LD s L
F9(F—mcastaddr& Z&rinterface V7 ¥ g U EFHNTLZE W),

« T AT T F—IVNERIREL £7,
« AL TP F XY AT KLU AZYR— KL TWOIDHERL 7,

o ) — N OIS N T AP E IR LET. Zhiz7 747
7 A —IVORERRIIE L {72 E K FDHINTT, 2, ZhiEx 7
Dy N7 >0MAICb2), 75 2A2WNN—F 4> g 1bEnF
7,

B{EDL)» > Tnb U Y — 2% —ERopR Lz,

a2 Rerm_resource -LEHHL T, BIEDVU VYV — 2D EREZIE T
=FE7,

) — 2% FERRL £ LN M“)%%E&Li'f
OCERAZ V) 7 M &R 212lE. 728 2. KDocf-testera~v >y K&
FHLET,

ocf-tester -n ipl -o ip=YOUR_IP_ADDRESS \
/usr/lib/ocf/resource.d/heartbeat/IPaddr

NI A=F 2R TICE, —oZ BB L £, WEANTA—-FEF
70/ GYNTA—=FZDY ARNIF, crmrainfo AGENTDOFIRITIC &k - THX
BTEFET, LA KRokIITLET,

crm ra info ocf:heartbeat:IPaddr
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ocf-testerZ 1T T L5155 E1E. ZORIC. UV =AW S A2 TEHEINT
YA AN a%%ﬂb1<tém

ITT— Ay —U BTN £ L7z, FHEREIETEE T,
a<y RiZlE, WO TYH, ——verbose XTI A—ZZIBINTEET, oh
EEIEATO &0 Ty ZHTIoNRES L £7. 1% /var/log/
messagesil, XV MHY £T,

VY= AT EDEHITT =0Ty T LETH,
RDAZY REMHL TL7Z30,

crm resource list
crm resource cleanup rscid [node]

J—=RZFELRVWE, §XRXTO/)—=RTYY—=2ZANI =27y T3h
F9, OV TE 642H Uy =207 U =27 v 7] (116 X—
NEBIL TLIZS 0,

ocfS27 NA A N TEERA,
/var/log/messagell{KDITIH LM E I MR L TL &N,
Jan 12 09:58:55 clusternode2 lrmd: [3487]: info: RA output:
(o2cb:1l:start:stderr) 2009/01/12_09:58:55
ERROR: Could not load ocfs2_stackglue

Jan 12 16:04:22 clusternode2 modprobe: FATAL: Module ocfs2_stackglue not
found.

Z WG, N—FRIVEY a2—)locfs2_stackglue.koMH Y FHA, A
VARN=NVEINTZH = XIVIZIEE T, Ny I —Yocfs2-kmp-default,
ocfs2-kmp-pae. ¥ /ldocfs2-kmp-xenZ A Y AN—J)LL £7,

17.4 Z DD IEH

Linux$ & O'Heartbeat?®d, 7 5 A% 1)V — ZADeXE, B & U'Heartbeat” 7 A 4
DEME N AT~ A X0 & Gl YIS T 2 € oo W T,
http://clusterlabs.org/wiki/DocumentationZZH{L T 723y,
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95 AIEIEY — I

High Availability ExtensionlZ 1%, 7 527 &< Ko A4 6 EHT HERIC
Ry o, Ay — vty RAMIEL ThE T, Zo=ETIE, CIBB LYY
FAZNY) = ATDY T AR EENT 520120 FE Y — )V EFANL £
T, VATV NeEHTLMOa~ > RIA4 Y=L, £y b
Ty TDFNRy F(BELONT TN a—F 4 YOI T 5 Y —)zonT
W, B17E I IN S a—T7 1 QRIS N TSN T E T,

KDY A ML, 77 AZEMICHEET L0 DD F A7 R LTEY, &
NOEDOE 27 ZFTATTHI2OIMHHT 5 = )V ZFICEIAL ThET,

25 AH DIRREDEEWL

crm_mon3aA <Y RTlE, 7 I A7 DIREEL {2 Bl CE 9, HAIC
¥, / — F¥ uname. uuid. IKEE 7 I 2% CHkshiz) vV —2, %
NEFNOTEDREREENE T, crm monOHE /L. T3>V —)VIcE
RL720, HTMLYZ 7 A VIS JL 720 TE £9, statust 7 & g > Dig
W T ARIET 7 AINDHEE S NG, crm_monld 7 7 A VITIRE
SNz = R& VY —2DOMELFRL £9. 20V — Voffiflke =
< 2 RSO MO WU, crm_mon(8) (244 N — )& BIHL TL F &
Uy,

CIBOETH
cibadmina <> Rl¥. Heartbeat CIBZE/FT 7200 DKL )L E o<
Y RTY, CIBOITXRTEE G0 > 7, CIBOTXTEIE—58D
BT, TARNTE TG0 E, CIBRAKOHIE. F oo CIBE HE/E
WICHHTEET, 2oV —VofffHhEks 2~ 2 REXOFMICONT
l%. cibadmin(8) (224 X — )2 BIHL TL 2 &0,

7T A EHY — )1
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XEDEHDOE
cmuhﬁSV/%ijmﬂﬂ/%wﬁﬁaL%%%T NLET, 75
HED2DODIN— g U DFER %?%T@‘%) F72l i1¢<'(01badm1n(8)
(nwvma%ﬁ%LTLﬁf%éio 2 R{F I 2 EICHTT,
DY =)ol e a< r KL OWTi\mqmm&
(236 X—)EBIHL TL2E W0,

CIBJgEME DA
crm_attributea <> KT, CIBCHHENTWS ) — REHEBLU”
FAXRERA T a v EBOWEDETTMETESET, 2oV — Vol
Fea<y FESCOFMICOWTIL, om attribute(8) (233 X — V)2 ZBIH L
TLZEn,

75 AL KK DIk
crm_verifya < RiX, WKT — 7 X—Z(CIB)OE LMD L O Z ot
@FEJEE%?E%D LT, WRESL 77 ANERERLIZY, Frdhor A
Wil 720 TE 9, 2MHoOMEZHRE L £9. =713 kL
732 U & Heartbeat 2N IEF ICHERE T &7, BH o MIETEEHL L £77,
cm_verifylIFlE 7213 E S N-MROERE SEL £9, Firdho
I AFDCIBOBR—H)abt—%{Flkl., L. crm_verifyZ{fiff]
L ChEEL . HMEK%Z cibadminZ T HL CHHATEE9, 2oV —)L
O < RO OO TE, om_verify(8) (272 X — V) %
ZHHL TL7E S0,

U — AR DO E Y
crm_resourced XY Nt 752X FTCUY—AHHBEOIEIERTY
7y aryEFRITLET, RSN Y —ADEFROELH, ‘/v—X@F’fﬁ
%aﬁm VY —2DHIMB LT — R COMITHFITTEET.,
Y = IVOiTE e < 2 RS OFFIIC DWW TE, om resource(8)
(248 X—NEBIL TL 72 &0,

) — 2D KM o &
crm_failcount A< K&, ATED /) — KDY Y — AT & ORI %
MngbeEd., Zov— ud KlEEo) 2y MUl ts, 1
/ — ANHBNRIL 72 ) — R ETHEEITTELLIICLET., 2o
V= )VOMIG T L A~ 2 RHESLOFEMIC DWW T, crm_failcount(8)
(230 X— )R BIAL T,
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crm_standby I~ KX, /= ROAZ UNA[@MEEIRIEL£9, 24
UNNAET=RD ) = NIZTXRTC, VY—ALRANTLHI W TET, £
D)= RIZH2B) Y —ZAFHIRT L0ERH Y £, 27 A, E— R
H—=IVT v TTF— Mo EDIRFZ AT ICHEMTY, J—REHBOIZ T A
B DTELEIT VT 4 TIRAUN=ITT DL, = Ko AZ oA gk

ZHIFRL £9, 2oy —NVoffiflJike a< » RO D0,
crm_standby(8) (269 X — )& ZHHL TL 7280y,
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cibadmin (8)

cibadmin — Provides direct access to the cluster configuration

Synopsis

Allows the configuration, or sections of it, to be queried, modified, replaced and/or

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

cibadmin --erase (-E)

cibadmin —--bump (-B)

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

cibadmin —--help (-7?)
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Description

The cibadmin command is the low-level administrative command for manipulating
the Heartbeat CIB. Use it to dump all or part of the CIB, update all or part of it, modify
all or part of it, delete the entire CIB, or perform miscellaneous CIB administrative
operations.

cibadmin operates on the XML trees of the CIB, largely without knowledge of the
purpose of the updates or queries performed. This means that shortcuts that seem natural
to users who understand the meaning of the elements in the XML tree are impossible
to use with cibadmin. It requires a complete lack of ambiguity and can only deal
with valid XML subtrees (tags and elements) for both input and output.

W

o
ad

cibadmin should always be used in preference to editing the cib.xml file
by hand—especially if the cluster is active. The cluster goes to great lengths to
detect and discourage this practice so that your data is not lost or corrupted.

Options

—--obj_type object-type, -0 object-type
Specify the type of object on which to operate. Valid values are nodes,
resources, constraints, crm_status, and status.

—-—verbose, -V
Turn on debug mode. Additional —V options increase the detail and frequency of
the output.

—--help, -7
Obtain a help message from cibadmin.

-—-xpath PATHSPEC, -A PATHSPEC
Supply a valid XPath to use instead of an obj_type.
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Commands

——bump, -B
Increase the epoch version counter in the CIB. Normally this value is increased
automatically by the cluster when a new leader is elected. Manually increasing it
can be useful if you want to make an older configuration obsolete (such as one
stored on inactive cluster nodes).

—-—-create, -C
Create a new CIB from the XML content of the argument.

——delete, -D
Delete the first object matching the supplied criteria, for example, <op
id="rscl_opl" name="monitor"/>.The tagname and all attributes must
match in order for the element to be deleted

——erase, -E
Erase the contents of the entire CIB.

——ismaster, -m
Print a message indicating whether or not the local instance of the CIB software is
the master instance or not. Exits with return code 0 if it is the master instance or
35 if not.

--modify, -M
Find the object somewhere in the CIB's XML tree and update it.

--query, -Q
Query a portion of the CIB.

--replace, -R
Recursively replace an XML object in the CIB.

—-—-sync, —-S
Force a resync of all nodes with the CIB on the specified host (if —h is used) or
with the DC (if no —h option is used).
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XML Data

—--xml-text string,-X string
Specify an XML tag or fragment on which crmadmin should operate. It must be a
complete tag or XML fragment.

——xml-file filename,-x filename
Specify the XML from a file on which cibadmin should operate. It must be a
complete tag or an XML fragment.

—-—xml_pipe, —-p

Specify that the XML on which cibadmin should operate comes from standard
input. It must be a complete tag or an XML fragment.

Advanced Options

—-—host hostname, -h hostname
Send command to specified host. Applies to query and sync commands only.

——local, -1
Let a command take effect locally (rarely used, advanced option).

—-—-no-bcast, -b
Command will not be broadcast even if it altered the CIB.

ETFEA

Use this option with care to avoid ending up with a divergent cluster.

-—-sync-call, -s
Wait for call to complete before returning.

Examples

To get a copy of the entire active CIB (including status section, etc.) delivered to stdout,
issue this command:

cibadmin -Q
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To add an IPaddr2 resource to the resources section, first create a file £oo with the
following contents:

<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>

Then issue the following command:

cibadmin —--obj_type resources -U -x foo

To change the IP address of the [Paddr2 resource previously added, issue the command
below:

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

ca=

JEEC

This does not change the resource name to match the new IP address. To do
that, delete then re-add the resource with a new ID tag.

To stop (disable) the IP address resource added previously, and without removing it,
create a file called bar with the following content in it:

<primitive i1id="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>

Then issue the following command:

cibadmin --obj_type resources -U -x bar

To restart the IP address resource stopped by the previous step, issue:

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

To completely remove the IP address resource from the CIB, issue this command:

228 High Availability /71 K



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

To replace the CIB with a new manually-edited version of the CIB, use the following
command:

cibadmin -R -x $HOME/cib.xml

Files

/var/lib/heartbeat/crm/cib.xml—the CIB (minus status section) on disk.

See Also

crm_resource(8) (248 X — ), crmadmin(8) (230 ~X— ), Irmadmin(8), heartbeat(8)

Caveats

Avoid working on the automatically maintained copy of the CIB on the local disk.
Whenever anything in the cluster changes, the CIB is updated. Therefore using an
outdated backup copy of the CIB to propagate your configuration changes might result
in an inconsistent cluster.
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crmadmin (8)

crmadmin — controls the Cluster Resource Manager

Synopsis

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

crmadmin [-V|-q] -D

crmadmin -v

crmadmin -7

Description

crmadmin was originally designed to control most of the actions of the CRM daemon.
However, the largest part of its functionality has been made obsolete by other tools,
suchas crm_attribute and crm_resource. Its remaining functionality is mostly
related to testing and the status of the crmd process.

g

=
O

Some crmadmin options are geared towards testing and cause trouble if used
incorrectly. In particular, do not use the ——-kil1l or ——election options
unless you know exactly what you are doing.

Options

—--help, -7
Print the help text.

—-—version, -v
Print version details for HA, CRM, and CIB feature set.

—-—-verbose, -V
Turn on command debug information.

High Availability /71 K



VEED

Increase the level of verbosity by providing additional instances.

—-—quiet, —gq
Do not provide any debug information at all and reduce the output to a minimum.

--bash-export, -B
Create bash export entries of the form export uname=uuid. This applies only
to the crmadmin -N node command.

A

The -B functionality is rarely useful and may be removed in future versions.

Commands

—-—debug_inc node, -1 node
Incrementally increase the CRM daemon's debug level on the specified node. This
can also be achieved by sending the USR1 signal to the crmd process.

—-—debug_dec node, -d node
Incrementally decrease the CRM daemon's debug level on the specified node. This
can also be achieved by sending the USR2 signal to the crmd process.

——-kill node, -K node
Shut down the CRM daemon on the specified node.

gk

ora=—2
O

Use this with extreme caution. This action should normally only be issued
by Heartbeat and may have unintended side effects.

—-—status node, -S node
Query the status of the CRM daemon on the specified node.

The output includes a general heath indicator and the internal FSM state of the
crmd process. This can be helpful when determining what the cluster is doing.
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—-—election node, -E node
Initiate an election from the specified node.

gt

pre=—2
O

Use this with extreme caution. This action is normally initiated internally
and may have unintended side effects.

——dc_lookup, -D
Query the uname of the current DC.

The location of the DC is only of significance to the crmd internally and is rarely
useful to administrators except when deciding on which node to examine the logs.

——nodes, —N
Query the uname of all member nodes. The results of this query may include nodes
in of £ 1ine mode.

A

The -1, -d, -K, and -E options are rarely used and may be removed in future
versions.

See Also

crm_attribute(8) (233 X — ), crm_resource(8) (248 ~~— )
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crm_attribute (8)

crm_attribute — Allows node attributes and cluster options to be queried, modified and
deleted

Synopsis
crm_attribute [options]
Description

The crm_attribute command queries and manipulates node attributes and cluster
configuration options that are used in the CIB.

Options

—--help, -7
Print a help message.

—-—verbose, -V
Turn on debug information.

VEED

Increase the level of verbosity by providing additional instances.

-—quiet, -Q
When doing an attribute query using —G, print just the value to stdout. Use this
option with —G.

-—get-value, -G
Retrieve, rather than set, the preference.

——delete-attr, -D
Delete, rather than set, the attribute.

7T A EHY — )1

233



—-—attr-id string,-i string
For advanced users only. Identifies the id attribute.

—-—attr-value string,-v string
Value to set. This is ignored when used with —G.

——node node_name, -N node_name
The uname of the node to change

—--set—-name string,-s string
Specify the set of attributes in which to read or write the attribute.

—-—attr-name string,-n string
Specify the attribute to set or query.

-—type string, -t type
Determine to which section of the CIB the attribute should be set or to which section
of the CIB the attribute that is queried belongs. Possible values are nodes,
status,or crm_config.

Examples

Query the value of the 1 ocat ion attribute in the nodes section for the host myhost
in the CIB:

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

Query the value of the cluster—-delay attribute in the crm_conf ig section in the
CIB:

crm_attribute -G -t crm_config -n cluster-delay

Query the value of the cluster—delay attribute in the crm_conf ig section in the
CIB. Print just the value:

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

Delete the 1 ocation attribute for the host myhost from the nodes section of the
CIB:

crm_attribute -D -t nodes -U myhost —-n location
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Add a new attribute called 1 ocat ion with the value of o £ £ i ce to the set subsection
of the nodes section in the CIB (settings applied to the host myhost):

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

Change the value of the 1ocation attribute in the nodes section for the myhost
host:

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

Files

/var/lib/heartbeat/crm/cib.xml—the CIB (minus status section) on disk.
Editing this file directly is strongly discouraged.

See Also

cibadmin(8) (224 X —7Y)
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crm_diff (8)

crm_diff — identify changes to the cluster configuration and apply patches to the
configuration files

Synopsis

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

The crm_diff command assists in creating and applying XML patches. This can be
useful for visualizing the changes between two versions of the cluster configuration or
saving changes so they can be applied at a later time using cibadmin.

Options

—--help, -7
Print a help message.

—--original filename,-o filename
Specify the original file against which to diff or apply patches.

—-—-new filename,-n filename
Specify the name of the new file.

—--original-string string, -0 string
Specify the original string against which to diff or apply patches.

—-—new-string string, -N string
Specify the new string.

——-patch filename,-p filename
Apply a patch to the original XML. Always use with —o.
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——cib, —c
Compare or patch the inputs as a CIB. Always specify the base version with —o
and provide either the patch file or the second version with —p or —n, respectively.

—-—-stdin, -s
Read the inputs from stdin.

Examples

Use crm_diff to determine the differences between various CIB configuration files and
to create patches. By means of patches, easily reuse configuration parts without having
to use the cibadmin command on every single one of them.

1

Obtain the two different configuration files by running cibadmin on the two
cluster setups to compare:

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

Determine whether to diff the entire files against each other or compare just a
subset of the configurations.

To print the difference between the files to stdout, use the following command:

crm_diff -o cibl.xml -n cib2.xml

To print the difference between the files to a file and create a patch, use the
following command:

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

Apply the patch to the original file:

crm_diff -o cibl.xml -p patch.xml

Files

/var/lib/heartbeat/crm/cib.xml—the CIB (minus status section) on disk.
Editing this file directly is strongly discouraged.
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See Also

cibadmin(8) (224 X —7Y)
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crm_failcount (8)

crm_failcount — Manage the counter recording each resource's failures

Synopsis

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
Description

Heartbeat implements a sophisticated method to compute and force failover of a resource
to another node in case that resource tends to fail on the current node. A resource carries
aresource-stickiness attribute to determine how much it prefers to run on a
certain node. It also carriesamigration—-threshold that determines the threshold
at which the resource should failover to another node.

The failcount attribute is added to the resource and increased on resource monitoring
failure. The value of failcount multiplied by the value of

migration-threshold determines the failover score of this resource. If this
number exceeds the preference set for this resource, the resource is moved to another
node and not run again on the original node until the failure count is reset.

The crm_failcount command queries the number of failures per resource on a

given node. This tool can also be used to reset the failcount, allowing the resource to
run again on nodes where it had previously failed too many times.

Options

——help, -7
Print a help message.

—-—-verbose, -V
Turn on debug information.
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Increase the level of verbosity by providing additional instances.

—-—quiet, -Q
When doing an attribute query using —G, print just the value to stdout. Use this
option with —G.

-—get-value, -G
Retrieve rather than set the preference.

——delete-attr, -D
Specify the attribute to delete.

-—attr-id string,-i string
For advanced users only. Identifies the id attribute.

—-—attr-value string, -v string
Specify the value to use. This option is ignored when used with —G.

——node node_uname, -U node_uname
Specify the uname of the node to change.

—--resource-id resource name,-r resource name
Specify the name of the resource on which to operate.

Examples

Reset the failcount for the resource myrsc on the node nodel:

crm_failcount -D -U nodel -r my_rsc

Query the current failcount for the resource myr sc on the node node1:

crm_failcount -G -U nodel -r my_rsc
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Files

/var/lib/heartbeat/crm/cib.xml—the CIB (minus status section) on disk.
Editing this file directly is strongly discouraged.

See Also

crm_attribute(8) (233 <X — ), cibadmin(8) (224 <X — ), and the Linux High Availability
FAQ Web site [http://www.linux-ha.org/v2/faq/forced_failover]
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crm_master (8)

crm_master — Manage a master/slave resource's preference for being promoted on a
given node

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

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

Description

crm_master is called from inside the resource agent scripts to determine which
resource instance should be promoted to master mode. It should never be used from
the command line and is just a helper utility for the resource agents. RAs use
crm_master to promote a particular instance to master mode or to remove this
preference from it. By assigning a lifetime, determine whether this setting should survive
areboot of the node (set lifetime to f orever) or whether it should not survive a reboot
(set lifetime to reboot).

A resource agent needs to determine on which resource crm_master should operate.
These queries must be handled inside the resource agent script. The actual calls of
crm_master follow a syntax similar to those of the crm_attribute command.

Options

——help, -?
Print a help message.

——verbose, -V
Turn on debug information.
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Increase the level of verbosity by providing additional instances.

—-—quiet, -Q
When doing an attribute query using —G, print just the value to stdout. Use this
option with —G.

-—get-value, -G
Retrieve rather than set the preference to be promoted.

——delete-attr, -D
Delete rather than set the attribute.

-—attr-id string,-i string
For advanced users only. Identifies the id attribute.

—-—attr-value string, -v string
Value to set. This is ignored when used with —G.

——lifetime string,-1 string
Specify how long the preference lasts. Possible values are reboot or forever.

Environment Variables

OCF_RESOURCE_ INSTANCE—the name of the resource instance

Files

/var/lib/heartbeat/crm/cib.xml—the CIB (minus status section) on disk.

See Also

cibadmin(8) (224 X — ), crm_attribute(8) (233 X — )
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crm_mon (8)

crm_mon — monitor the cluster's status

Synopsis

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 -?

Description

The crm_mon command allows you to monitor your cluster's status and configuration.
Its output includes the number of nodes, uname, uuid, status, the resources configured

in your cluster, and the current status of each. The output of crm_mon can be displayed
at the console or printed into an HTML file. When provided with a cluster configuration
file without the status section, crm_mon creates an overview of nodes and resources
as specified in the file.

Options

——help, -7
Provide help.

—-—verbose, -V
Increase the debug output.

——interval seconds, -1 seconds

Determine the update frequency. If —1 is not specified, the default of 15 seconds
is assumed.
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—-—group-by-node, -n
Group resources by node.

——inactive, -r
Display inactive resources.

—-—-simple-status, —-s
Display the cluster status once as a simple one line output (suitable for nagios).

——one-shot, -1
Display the cluster status once on the console then exit (does not use ncurses).

——as—html filename,-h filename
Write the cluster's status to the specified file.

—--web-cgi, —w
‘Web mode with output suitable for CGI.

——daemonize, -d
Run in the background as a daemon.

—--pid-file filename,-p filename
Specify the daemon's pid file.

Examples

Display your cluster's status and get an updated listing every 15 seconds:

crm_mon

Display your cluster's status and get an updated listing after an interval specified by
—1i.If -1 is not given, the default refresh interval of 15 seconds is assumed:

crm_mon —-i interval/[s]
Display your cluster's status on the console:

crm_mon -cC

Display your cluster's status on the console just once then exit:

crm_mon -1
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Display your cluster's status and group resources by node:

crm_mon -n
Display your cluster's status, group resources by node, and include inactive resources
in the list:

crm_mon —-n -—-r

Write your cluster's status to an HTML file:

crm_mon —-h filename
Run crm_mon as a daemon in the background, specify the daemon's pid file for easier
control of the daemon process, and create HTML output. This option allows you to

constantly create HTML output that can be easily processed by other monitoring
applications:

crm_mon -d -p filename -h filename
Display the cluster configuration laid out in an existing cluster configuration file
(filename), group the resources by node, and include inactive resources. This

command can be used for dry runs of a cluster configuration before rolling it out to a
live cluster.

crm_mon -r —-n —-X filename

Files

/var/lib/heartbeat/crm/cib.xml—the CIB (minus status section) on disk.
Editing this file directly is strongly discouraged.
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crm_node (8)

crm_node — Lists the members of a cluster

Synopsis

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

Description

Lists the members of a cluster.

Options

-V
be verbose

—-—partition, -p
print the members of this partition

—-—epoch, —e
print the epoch this node joined the partition

——quorum, —q
print a 1 if our partition has quorum
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crm_resource (8)

crm_resource — Perform tasks related to cluster resources

Synopsis

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

Description

The crm_resource command performs various resource-related actions on the
cluster. It can modify the definition of configured resources, start and stop resources,
and delete and migrate resources between nodes.

—--help, -7
Print the help message.

—-—verbose, -V
Turn on debug information.

VEED

Increase the level of verbosity by providing additional instances.

-—quiet, -Q
Print only the value on stdout (for use with —w).

Commands

——list,-L
List all resources.

—-—query-xml, —-x
Query a resource.

Requires: —r
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——locate, -W
Locate a resource.

Requires: —r

--migrate, -M
Migrate a resource from its current location. Use —N to specify a destination.

If —N is not specified, the resource is forced to move by creating a rule for the
current location and a score of —-INFINITY.

AR

This prevents the resource from running on this node until the constraint
is removed with -U.

Requires: —r, Optional: -N, —f

—-—-un-migrate, -U
Remove all constraints created by —M

Requires: —r

——delete, -D
Delete a resource from the CIB.

Requires: -r, -t

—-—cleanup, -C
Delete a resource from the LRM.

Requires: —r. Optional: -H

—-—-reprobe, -P
Recheck for resources started outside the CRM.

Optional: —H

——refresh, R
Refresh the CIB from the LRM.
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Optional: -H

—-—-set-parameter string,-p string
Set the named parameter for a resource.

Requires: —-r, —v. Optional: -1, —s, and ——meta

—-—get-parameter string,-g string
Get the named parameter for a resource.

Requires: —r. Optional: -1, —s, and ——meta

—-—delete-parameter string,-d string
Delete the named parameter for a resource.

Requires: —r. Optional: -1, and ——meta

——-list-operations string , -O string
List the active resource operations. Optionally filtered by resource, node, or both.
Optional: -N, —r

—--list-all-operations string , —o string
List all resource operations. Optionally filtered by resource, node, or both. Optional:
=N, —r

Options

—--resource string,-r string
Specify the resource ID.

—--resource-type string,-t string
Specify the resource type (primitive, clone, group, etc.).

—-—property-value string,-v string
Specify the property value.

—--node string,-N string
Specify the hostname.

250 High Availability /71 K



—-—-meta
Modify a resource's configuration option rather than one which is passed to the
resouce agent script. For use with —p, —g and —d.

—-lifetime string,-u string
Lifespan of migration constraints.

—-—force, -f
Force the resource to move by creating a rule for the current location and a score
of —-INFINITY

This should be used if the resource's stickiness and constraint scores total more
than INFINITY (currently 100,000).

VEED

This prevents the resource from running on this node until the constraint
is removed with -U.

-s string
(Advanced Use Only) Specify the ID of the instance_attributes objectto
change.

-i string
(Advanced Use Only) Specify the ID of the nvpair object to change or delete.

Examples

Listing all resources:

crm_resource -L

Checking where a resource is running (and if it is):

crm_resource -W -r my_first_ip

Ifthe my_first_ip resource is running, the output of this command reveals the
node on which it is running. If it is not running, the output shows this.
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Start or stop a resource:
crm_resource -r my_first_ip -p target_role -v started

crm_resource -r my_first_ip -p target_role -v stopped
Query the definition of a resource:

crm_resource -Q -r my_first_ip
Migrate a resource away from its current location:

crm_resource -M -r my_first_ip

Migrate a resource to a specific location:

crm_resource -M -r my_first_ip -H c001n02

Allow a resource to return to its normal location:

crm_resource -U -r my_first_ip

AR

The values of resource_stickiness and
default_resource_stickiness may mean that it does not move
back. In such cases, you should use —M to move it back before running this
command.

Delete a resource from the CRM:

crm_resource -D -r my_first_ip -t primitive
Delete a resource group from the CRM:

crm_resource -D -r my_first_group -t group
Disable resource management for a resource in the CRM:

crm_resource -p is-managed -r my_first_ip -t primitive -v off
Enable resource management for a resource in the CRM:

crm_resource —-p is-managed -r my_first_ip -t primitive -v on

Reset a failed resource after having been manually cleaned up:

crm_resource —-C -H c001ln02 -r my_first_ip
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Recheck all nodes for resources started outside the CRM:

crm_resource -P

Recheck one node for resources started outside the CRM:

crm_resource —-P -H c001n02

Files

/var/lib/heartbeat/crm/cib.xml—the CIB (minus status section) on disk.
Editing this file directly is strongly discouraged.

See Also

cibadmin(8) (224 X — ), crmadmin(8) (230 X — ), Irmadmin(8), heartbeat(8)
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crm_shadow (8)

crm_shadow — Perform Configuration Changes in a Sandbox Before Updating The
Live Cluster

Synopsis

crm_shadow [-V] [-pl-el-q]

Description

Sets up an environment in which configuration tools (cibadmin, crm_resource,
etc) work offline instead of against a live cluster, allowing changes to be previewed
and tested for side-effects.

Options

—-—verbose, -V
turn on debug info. additional instance increase verbosity

——which, -w
indicate the active shadow copy

—-—display, —p
display the contents of the shadow copy

——diff, -d
display the changes in the shadow copy

——create—-empty, —~eNAME
create the named shadow copy with an empty cluster configuration

——create, ~-cNAME
create the named shadow copy of the active cluster configuration
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--reset, ~-rNAME
recreate the named shadow copy from the active cluster configuration

——commit, ~-cNAME
upload the contents of the named shadow copy to the cluster

——delete, ~-dNAME
delete the contents of the named shadow copy

-—edit, ~-eNAME
Edit the contents of the named shadow copy with your favorite editor

——batch, -b
do not spawn a new shell

—-—force, -
do not spawn a new shell

——switch, -s
switch to the named shadow copy

Internal Commands

To work with a shadow configuration, you need to create one first:

crm_shadow --create-empty YOUR_NAME

It gives you an internal shell like the one from the crm tool. Use help to get an
overview of all internal commands, or help subcommand for a specific command.

Z 18.1 Overview of Internal Commands

Command Syntax/Description

alias alias [-p] [name[=value] ... ]

alias with no arguments or with the -p option prints the list of aliases
in the form alias NAME=VALUE on standard output. Otherwise, an
alias is defined for each NAME whose VALUE is given. A trailing
space in VALUE causes the next word to be checked for alias
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Command

Syntax/Description

bg

bind

break

builtin

caller

case

substitution when the alias is expanded. Alias returns true unless a
NAME is given for which no alias has been defined.

bg [JOB_SPEC ...]

Place each JOB_SPEC in the background, as if it had been started with
&. If JOB_SPEC is not present, the shell's notion of the current job is
used.

bind [-1lpvsPVS] [-m keymap] [-f filename]
[-g name] [-u name] [-r keyseq]
[-x keyseqg:shell-command]
[keyseg:readline-function or readline-command]

Bind a key sequence to a Readline function or a macro, or set a
Readline variable. The non-option argument syntax is equivalent to
that found in ~/ . inputrc, but must be passed as a single argument:
bind "\C-x\C-r": re-read-init-file.

break [N]

Exit from within a for, while or until loop. If N is specified,
break N levels.

builtin [shell-builtin [arg ...]]

Run a shell builtin. This is useful when you wish to rename a shell
builtin to be a function, but need the functionality of the builtin within
the function itself.

caller [EXPR]

Returns the context of the current subroutine call. Without EXPR,
returns $1ine $filename. With EXPR, returns $1ine
Ssubroutine $filename; this extra information can be used to
provide a stack trace.

case WORD in [PATTERN [| PATTERN] [COMMANDS;;] ... esac
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Command

Syntax/Description

cd

command

compgen

complete

continue

Selectively execute COMMANDS based upon WORD matching PATTERN.
The °|' is used to separate multiple patterns.

cd [-L|-P] [dir]

Change the current directory to DIR.

command [-pVv]
command [arg ...]

Runs COMMAND with ARGS ignoring shell functions. If you have a
shell function called "ls', and you wish to call the command Is', you
can say "command Is". If the -p option is given, a default value is used
for PATH that is guaranteed to find all of the standard utilities. If the
-V or -v option is given, a string is printed describing COMMAND.
The -V option produces a more verbose description.

compgen [-abcdefgjksuv] [-o option] [-A action]
[-G globpat] [-W wordlist] [-P prefix]
[-S suffix] [-X filterpat] [-F function]
[-C command] [WORD]

Display the possible completions depending on the options. Intended
to be used from within a shell function generating possible completions.
If the optional WORD argument is supplied, matches against WORD are
generated.

complete [-abcdefgjksuv] [-pr] [-o option]
[-A action] [-G globpat] [-W wordlist] [-P prefix]
[-S suffix] [-X filterpat] [-F function] [-C command]
[name ...]

For each NAME, specify how arguments are to be completed. If the —-p
option is supplied, or if no options are supplied, existing completion
specifications are printed in a way that allows them to be reused as
input. The —r option removes a completion specification for each
NAME, or, if no NAMESs are supplied, all completion specifications.

continue [N]
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Command

Syntax/Description

declare

dirs

disown

echo

Resume the next iteration of the enclosing FOR, WHILE or UNTIL
loop. If N is specified, resume at the N-th enclosing loop.

declare [-afFirtx] [-p] [name[=value] ...]

Declare variables and/or give them attributes. If no NAMEs are given,
then display the values of variables instead. The —p option will display
the attributes and values of each NAME.

dirs [-clpv] [+N] [-N]

Display the list of currently remembered directories. Directories find
their way onto the list with the pushd command; you can get back
up through the list with the popd command.

disown [-h] [-ar] [JOBSPEC ...]

By default, removes each JOBSPEC argument from the table of active
jobs. If the —h option is given, the job is not removed from the table,
but is marked so that SIGHUP is not sent to the job if the shell receives
a SIGHUP. The —a option, when JOBSPEC is not supplied, means to
remove all jobs from the job table; the —r option means to remove
only running jobs.

echo [-neE] [arg ...]

Output the ARGs. If -n is specified, the trailing newline is suppressed.
If the -e option is given, interpretation of the following backslash-
escaped characters is turned on:

\a (alert, bell)

\b (backspace)

\ ¢ (suppress trailing newline)
\E (escape character)

\f (form feed)

\n (new line)
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Command

Syntax/Description

enable

eval

exec

\r (carriage return)

\ 't (horizontal tab)

\v (vertical tab)

\\ (backslash)

\ Onnn (the character whose ASCII code is NNN (octal). NNN can
be 0 to 3 octal digits)

You can turn off the interpretation of the above characters with the
—E option.

enable [-pnds] [-a] [-f filename] [name...]

Enable and disable builtin shell commands. This allows you to use a
disk command which has the same name as a shell builtin without

specifying a full pathname. If —n is used, the NAMESs become disabled;
otherwise NAMEs are enabled. For example, to use the test found in
S$PATH instead of the shell builtin version, type enable —n test.
On systems supporting dynamic loading, the —f option may be used
to load new builtins from the shared object FTLENAME. The —d option
will delete a builtin previously loaded with —f. If no non-option names
are given, or the —p option is supplied, a list of builtins is printed. The
—a option means to print every builtin with an indication of whether
or not it is enabled. The —s option restricts the output to the POSIX.2
“special builtins. The —n option displays a list of all disabled builtins.

eval [ARG ...]

Read ARGs as input to the shell and execute the resulting command(s).
exec [-cl] [-a name] file [redirection ...]

Exec FILE, replacing this shell with the specified program. If FTLE
is not specified, the redirections take effect in this shell. If the first
argument is —1, then place a dash in the zeroth arg passed to FTLE,
as login does. If the —c option is supplied, FILE is executed with a
null environment. The —a option means to make set argv[0] of the
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Command

Syntax/Description

exit

export

false

fc

fg

for

executed process to NAME. If the file cannot be executed and the shell
is not interactive, then the shell exits, unless the shell option
execfail is set.

exit [N]

Exit the shell with a status of N. If N is omitted, the exit status is that
of the last command executed.

export [-nf] [NAME[=value] ...]
export -p

NAMEs are marked for automatic export to the environment of
subsequently executed commands. If the — £ option is given, the NAMES
refer to functions. If no NAMEs are given, or if —p is given, a list of all
names that are exported in this shell is printed. An argument of —n
says to remove the export property from subsequent NAMESs. An
argument of —— disables further option processing.

false

Return an unsuccessful result.

fc [-e ename] [-nlr] [FIRST] [LAST]
fc -s [pat=rep] [cmd]

fc is used to list or edit and re-execute commands from the history list.
FIRSTand LAST can be numbers specifying the range, or FTRST
can be a string, which means the most recent command beginning with
that string.

fg [JOB_SPEC]

Place JOB_SPEC in the foreground, and make it the current job. If
JOB_SPEC is not present, the shell's notion of the current job is used.

for NAME [in WORDS ... ;] do COMMANDS; done
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Command

Syntax/Description

function

getopts

hash

history

The for loop executes a sequence of commands for each member in
alist of items. [f in WORDS .. .; isnotpresent,then in "$@" is
assumed. For each element in WORDS, NAME is set to that element,
and the COMMANDS are executed.

function NAME { COMMANDS ; }
function NAME () { COMMANDS ; }

Create a simple command invoked by NAME which runs COMMANDS.
Arguments on the command line along with NAME are passed to the
function as $0 .. $n.

getopts OPTSTRING NAME [arg]

Getopts is used by shell procedures to parse positional parameters.

hash [-1r] [-p PATHNAME] [-dt] [NAME...]

For each NAME, the full pathname of the command is determined and
remembered. If the —p option is supplied, PATHNAME is used as the
full pathname of NAME, and no path search is performed. The —r
option causes the shell to forget all remembered locations. The —d
option causes the shell to forget the remembered location of each
NAME. If the —t option is supplied the full pathname to which each
NAME corresponds is printed. If multiple NAME arguments are supplied
with —t, the NAME is printed before the hashed full pathname. The

—1 option causes output to be displayed in a format that may be reused
as input. If no arguments are given, information about remembered
commands is displayed.

history [-c] [-d OFFSET] [n]
history -ps arg [arg...]
history -awrm [filename]

Display the history list with line numbers. Lines listed with with a *
have been modified. Argument of N says to list only the last N lines.
The —c option causes the history list to be cleared by deleting all of
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Command

Syntax/Description

jobs

kill

let

the entries. The —d option deletes the history entry at offset OFFSET.
The —w option writes out the current history to the history file; —r
means to read the file and append the contents to the history list instead.
—a means to append history lines from this session to the history file.
Argument —n means to read all history lines not already read from the
history file and append them to the history list.

jobs [-lnprs] [JOBSPEC ...]
job -x COMMAND [ARGS]

Lists the active jobs. The —1 option lists process id's in addition to the
normal information; the —p option lists process id's only. If —n is given,
only processes that have changed status since the last notification are
printed. JOBSPEC restricts output to that job. The —r and —s options
restrict output to running and stopped jobs only, respectively. Without
options, the status of all active jobs is printed. If —x is given, COMMAND
is run after all job specifications that appear in ARGS have been
replaced with the process ID of that job's process group leader.

kill [-s sigspec | -n signum | -sigspec] pid | JOBSPEC ...
kill -1 [sigspec]

Send the processes named by PID (or JOBSPEC) the signal SIGSPEC.
If SIGSPEC is not present, then SIGTERM is assumed. An argument
of -1 lists the signal names; if arguments follow -1 they are assumed
to be signal numbers for which names should be listed. Kill is a shell
builtin for two reasons: it allows job IDs to be used instead of process
IDs, and, if you have reached the limit on processes that you can create,
you don't have to start a process to kill another one.

let ARG [ARG ...]

Each ARG is a mathematical expression to be evaluated. Evaluation is
done in fixed-width integers with no check for overflow, though
division by 0 is trapped and flagged as an error. The following list of
operators is grouped into levels of equal-precedence operators. The
levels are listed in order of decreasing precedence.
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Syntax/Description

local

logout

popd

printf

pushd

pwd

local NAME [=VALUE]

Create a local variable called NAME, and give it VALUE. 1ocal can
only be used within a function; it makes the variable NAME have a
visible scope restricted to that function and its children.

logout
Logout of a login shell.
popd [+N | -N] [-n]

Removes entries from the directory stack. With no arguments, removes
the top directory from the stack, and cd's to the new top directory.

printf [-v var] format [ARGUMENTS]

printf formats and prints ARGUMENTS under control of the FORMAT.
FORMAT is a character string which contains three types of objects:
plain characters, which are simply copied to standard output, character
escape sequences which are converted and copied to the standard
output, and format specifications, each of which causes printing of the
next successive argument. In addition to the standard printf(1) formats,
%$b means to expand backslash escape sequences in the corresponding
argument, and $g means to quote the argument in a way that can be
reused as shell input. If the —v option is supplied, the output is placed
into the value of the shell variable VAR rather than being sent to the
standard output.

pushd [dir | +N | -N] [-n]

Adds a directory to the top of the directory stack, or rotates the stack,
making the new top of the stack the current working directory. With
no arguments, exchanges the top two directories.

pwd [-LP]
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Command

Syntax/Description

read

readonly

return

select

Print the current working directory. With the —P option, pwd prints
the physical directory, without any symbolic links; the —L option makes
pwd follow symbolic links.

read [-ers] [-u fd] [-t timeout] [-p prompt] [-a array] [-n
nchars] [-d delim] [NAME ...]

The given NAMEs are marked readonly and the values of these NAMES
may not be changed by subsequent assignment. If the — £ option is
given, then functions corresponding to the NAMEs are so marked. If
no arguments are given, or if —p is given, a list of all readonly names
is printed. The —a option means to treat each NAME as an array
variable. An argument of —— disables further option processing.

readonly [-af] [NAME[=VALUE] ...]
readonly -p

The given NAMESs are marked readonly and the values of these NAMES
may not be changed by subsequent assignment. If the —f option is
given, then functions corresponding to the NAMEs are so marked. If
no arguments are given, or if —p is given, a list of all readonly names
is printed. The —a option means to treat each NAME as an array variable.
An argument of —— disables further option processing.

return [N]

Causes a function to exit with the return value specified by N. If N is
omitted, the return status is that of the last command.

select NAME [in WORDS ... ;] do COMMANDS; done

The WORDS are expanded, generating a list of words. The set of
expanded words is printed on the standard error, each preceded by a
number. If in WORDS isnot present, in "$@" isassumed. The PS3
prompt is then displayed and a line read from the standard input. If
the line consists of the number corresponding to one of the displayed
words, then NAME is set to that word. If the line is empty, WORDS and
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Syntax/Description

set

shift

shopt

source

suspend

the prompt are redisplayed. If EOF is read, the command completes.
Any other value read causes NAME to be set to null. The line read is
saved in the variable REPLY. COMMANDS are executed after each
selection until a break command is executed.

set [-—-abefhkmnptuvxBCHP] [-o OPTION] [ARG...]
Sets internal shell options.
shift [n]

The positional parameters from $N+1 ... are renamedto $1
If N is not given, it is assumed to be 1.

shopt [-pgsu] [-o long-option] OPTNAME [OPTNAME...]

Toggle the values of variables controlling optional behavior. The —s
flag means to enable (set) each OP TNAME; the —u flag unsets each
OPTNAME. The —q flag suppresses output; the exit status indicates
whether each OP TNAME is set or unset. The —o option restricts the
OPTNAMES to those defined for use with set —o. With no options,
or with the —p option, a list of all settable options is displayed, with
an indication of whether or not each is set.

source FILENAME [ARGS]

Read and execute commands from FFTLENAME and return. The
pathnames in $PATH are used to find the directory containing
FILENAME. If any ARGS are supplied, they become the positional
parameters when F'TLENAME is executed.

suspend [-f]

Suspend the execution of this shell until it receives a SIGCONT signal.
The - £ if specified says not to complain about this being a login shell
if it is; just suspend anyway.

7T A EHY — )1

265



266

Command

Syntax/Description

test

time

times

trap

test [expr]

Exits with a status of 0 (true) or 1 (false) depending on the evaluation

of EXPR. Expressions may be unary or binary. Unary expressions are
often used to examine the status of a file. There are string operators
as well, and numeric comparison operators.

time [-p] PIPELINE

Execute PTPELINE and print a summary of the real time, user CPU
time, and system CPU time spent executing P TPELTNE when it
terminates. The return status is the return status of PIPELINE. The —p
option prints the timing summary in a slightly different format. This
uses the value of the TIMEFORMAT variable as the output format.

times

Print the accumulated user and system times for processes run from
the shell.

trap [-1p] [ARG SIGNAL_SPEC ...]

The command ARG is to be read and executed when the shell receives
signal(s) SIGNAI_SPEC. If ARG is absent (and a single

SIGNAIL SPEC is supplied) or —, each specified signal is reset to its
original value. If ARG is the null string each STGNAL_SPEC s ignored
by the shell and by the commands it invokes. If a STGNAIL_ SPEC is
EXIT (0) the command ARG is executed on exit from the shell. If a
SIGNAL_SPEC is DEBUG, ARG is executed after every simple
command. If the —p option is supplied then the trap commands
associated with each SIGNAL_SPEC are displayed. If no arguments
are supplied or if only —p is given, trap prints the list of commands
associated with each signal. Each STGNAI,_ SPEC is either a signal
name in signal.h or a signal number. Signal names are case
insensitive and the SIG prefix is optional. trap -1 prints a list of
signal names and their corresponding numbers. Note that a signal can
be sent to the shell withkill -signal $S.
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Syntax/Description

true

type

typeset

ulimit

umask

unalias

unset

true

Return a successful result.

type [-afptP] NAME [NAME ...]
Obsolete, see declare.

typeset [-afFirtx] [-p] name[=value]
Obsolete, see declare.

ulimit [-SHacdfilmnpgstuvx] [limit

Ulimit provides control over the resources available to processes started
by the shell, on systems that allow such control.

umask [-p] [-S] [MODE]

The user file-creation mask is set to MODE. If MODE is omitted, or if
-8 is supplied, the current value of the mask is printed. The —S option
makes the output symbolic; otherwise an octal number is output. If
—p is supplied, and MODE is omitted, the output is in a form that may
be used as input. If MODE begins with a digit, it is interpreted as an
octal number, otherwise it is a symbolic mode string like that accepted
by chmod(1).

unalias [-a] NAME [NAME ...]

Remove NAMESs from the list of defined aliases. If the —a option is
given, then remove all alias definitions.

unset [-f] [-v] [NAME ...]

For each NAME, remove the corresponding variable or function. Given
the —v, unset will only act on variables. Given the - flag, unset will
only act on functions. With neither flag, unset first tries to unset a
variable. If that fails, it then tries to unset a function. Some variables
cannot be unset; also see readonly.
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Command

Syntax/Description

until

wait

while

until COMMANDS; do COMMANDS; done

Expand and execute COMMANDS as long as the final command in the
until COMMANDS has an exit status which is not zero.

wait [N]

Wait for the specified process and report its termination status. If N is
not given, all currently active child processes are waited for, and the
return code is zero. N may be a process ID or a job specification; if a
job spec is given, all processes in the job's pipeline are waited for.

while COMMANDS; do COMMANDS; done

Expand and execute COMMANDS as long as the final command in the
while COMMANDS has an exit status of zero.
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crm_standby (8)

crm_standby — manipulate a node's standby attribute to determine whether resources
can be run on this node

Synopsis

crm_standby [-?|-V] -D -ul|-U node -r resource

crm_standby [-?]-V] -G -ul|-U node -r resource

crm_standby [-?|-V] -v string —-ul|-U node -r resource [-1 string]
Description

The crm_standby command manipulates a node's standby attribute. Any node in
standby mode is no longer eligible to host resources and any resources that are there
must be moved. Standby mode can be useful for performing maintenance tasks, such
as kernel updates. Remove the standby attribute from the node when it needs to become
a fully active member of the cluster again.

By assigning a lifetime to the st andby attribute, determine whether the standby setting
should survive a reboot of the node (set lifetime to forever) or should be reset with

reboot (set lifetime to reboot). Alternatively, remove the st andby attribute and
bring the node back from standby manually.

Options

——help, -7
Print a help message.

—-—verbose, -V
Turn on debug information.

VEEC

Increase the level of verbosity by providing additional instances.
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-—quiet, -Q
When doing an attribute query using —G, print just the value to stdout. Use this
option with —G.

-—-get-value, -G
Retrieve rather than set the preference.

—-—delete-attr,-D
Specify the attribute to delete.

—-—attr-value string,-v string
Specify the value to use. This option is ignored when used with —G.

-—attr-id string,-i string
For advanced users only. Identifies the id attribute..

——node node_uname, -u node_uname
Specify the uname of the node to change.

——-lifetime string,-1 string
Determine how long this preference lasts. Possible values are reboot or forever.

EEC

If a forever value exists, it is always used by the CRM instead of any
reboot value.

Examples

Have a local node go to standby:

crm_standby -v true

Have a node (nodel) go to standby:

crm_standby -v true -U nodel

Query the standby status of a node:

crm_standby -G -U nodel
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Remove the standby property from a node:

crm_standby -D -U nodel

Have a node go to standby for an indefinite period of time:

crm_standby -v true -1 forever -U nodel

Have a node go to standby until the next reboot of this node:

crm_standby -v true -1 reboot -U nodel

Files

/var/lib/heartbeat/crm/cib.xml—the CIB (minus status section) on disk.
Editing this file directly is strongly discouraged.

See Also

cibadmin(8) (224 ~X— ), crm_attribute(8) (233 << — )

7T AREHY — )L 271



272

crm_verify (8)

crm_verify — check the CIB for consistency

Synopsis
crm_verify [-V] -x file
crm_verify [-V] -X string
crm_verify [-V] -L|-p

crm_verify [-7]

Description

crm_ver ify checks the configuration database (CIB) for consistency and other
problems. It can be used to check a file containing the configuration or can it can connect
to a running cluster. It reports two classes of problems, errors and warnings. Errors
must be fixed before High Availability can work properly. However, it is left up to the
administrator to decide if the warnings should also be fixed.

crm_ver ify assists in creating new or modified configurations. You can take a local
copy of a CIB in the running cluster, edit it, validate it using crm_verify, then put
the new configuration into effect using cibadmin.

Options

——help, -h
Print a help message.

——-verbose, -V
Turn on debug information.

EEC

Increase the level of verbosity by providing additional instances.
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—-—-live-check, -L
Connect to the running cluster and check the CIB.

——crm_xml string, -X string
Check the configuration in the supplied string. Pass complete CIBs only.

—-—xml-file file,-x file
Check the configuration in the named file.

——xml-pipe, —p

Use the configuration piped in via stdin. Pass complete CIBs only.

Examples

Check the consistency of the configuration in the running cluster and produce verbose
output:

crm_verify -VL

Check the consistency of the configuration in a given file and produce verbose output:

crm_verify -Vx filel

Pipe a configuration into crm_verify and produce verbose output:

cat filel.xml | crm_verify -Vp

Files

/var/lib/heartbeat/crm/cib.xml—the CIB (minus status section) on disk.
Editing this file directly is strongly discouraged.

See Also

cibadmin(8) (224 X — )
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HA OCF Agents

All OCF agents require several parameters to be set when they are started. The following
overview shows how to manually operate these agents. The data that is available in this
appendix is directly taken from the met a—data invocation of the respective RA. Find
all these agents in /usr/lib/ocf/resource.d/heartbeat/.

When configuring an RA, omit the OCF_RESKEY__ prefix to the parameter name.
Parameters that are in square brackets may be omitted in the configuration.
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ocf:anything (7)

ocf:anything — Manages an arbitrary service

Synopsis

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] [OCF_RESKEY_stop_timeout=string]
anything [start | stop | monitor | meta-data | validate-all]

Description

This is a generic OCF RA to manage almost anything.

Supported Parameters

OCF_RESKEY_binfile=Full path name of the binary to be executed
The full name of the binary to be executed. This is expected to keep running with
the same pid and not just do something and exit.

OCF_RESKEY_cmdline_options=Command line options
Command line options to pass to the binary

OCF_RESKEY_pidfile=File to write STDOUT to
File to read/write the PID from/to.

OCF_RESKEY_ logfile=File to write STDOUT to
File to write STDOUT to

OCF_RESKEY_errlogfile=File to write STDERR to
File to write STDERR to
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OCF_RESKEY_user=User to run the command as
User to run the command as

OCF_RESKEY_monitor_hook=Command to run in monitor operation
Command to run in monitor operation

OCF_RESKEY_ stop_timeout=Seconds to wait after having sent SIGTERM before
sending SIGKILL in stop operation
In the stop operation: Seconds to wait for kill -TERM to succeed before sending
kill -SIGKILL. Defaults to 2/3 of the stop operation timeout.
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ocf:AoEtarget (7)

ocf:AoEtarget — Manages ATA-over-Ethernet (AoE) target exports

Synopsis

[OCF_RESKEY_device=string] [OCF_RESKEY_nic=string]
[OCF_RESKEY_shel f=integer]| [OCF_RESKEY_slot=integer]
OCF_RESKEY_pid=string [OCF_RESKEY_binary=string] AcEtarget [start|
stop | monitor | reload | meta-data | validate-all]

Description

This resource agent manages an ATA-over-Ethernet (AoE) target using vblade. It
exports any block device, or file, as an AoE target using the specified Ethernet device,
shelf, and slot number.

Supported Parameters

OCF_RESKEY_device=Device to export
The local block device (or file) to export as an AoE target.

OCF_RESKEY_ nic=Ethernet interface
The local Ethernet interface to use for exporting this AoE target.

OCF_RESKEY_shelf=AoE shelf number
The AoE shelf number to use when exporting this target.

OCF_RESKEY_slot=Ao0E slot number
The AoE slot number to use when exporting this target.

OCF_RESKEY_pid=Daemon pid file
The file to record the daemon pid to.

OCF_RESKEY_binary=vblade binary
Location of the vblade binary.
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ocf:apache (7)

ocf:apache — Manages an Apache web server instance

Synopsis

OCF_RESKEY_configfile=string [OCF_RESKEY_ht tpd=string]
[OCF_RESKEY_port=integer] [OCF_RESKEY_statusurl=string]
[OCF_RESKEY_testregex=string] [OCF_RESKEY_client=string]
[OCF_RESKEY_testurl=string] [OCF_RESKEY_testregexl0=string]
[OCF_RESKEY_testconffile=string] [OCF_RESKEY_testname=string]
[OCF_RESKEY_options=string] [OCF_RESKEY_envfiles=string] apache
[start | stop | status | monitor | meta-data | validate-all]

Description

This is the resource agent for the Apache web server. Thie resource agent operates both
version 1.x and version 2.x Apache servers. The start operation ends with a loop in
which monitor is repeatedly called to make sure that the server started and that it is
operational. Hence, if the monitor operation does not succeed within the start operation
timeout, the apache resource will end with an error status. The monitor operation by
default loads the server status page which depends on the mod_status module and the
corresponding configuration file (usually /etc/apache2/mod_status.conf). Make sure
that the server status page works and that the access is allowed *only* from localhost
(address 127.0.0.1). See the statusurl and testregex attributes for more details. See also
http://httpd.apache.org/

Supported Parameters

OCF_RESKEY_configfile=configuration file path
The full pathname of the Apache configuration file. This file is parsed to provide
defaults for various other resource agent parameters.

OCF_RESKEY_httpd=httpd binary path
The full pathname of the httpd binary (optional).
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OCF_RESKEY_port=httpd port
A port number that we can probe for status information using the statusurl. This
will default to the port number found in the configuration file, or 80, if none can
be found in the configuration file.

OCF_RESKEY_statusurl=url name
The URL to monitor (the apache server status page by default). If left unspecified,
it will be inferred from the apache configuration file. If you set this, make sure that
it succeeds *only* from the localhost (127.0.0.1). Otherwise, it may happen that
the cluster complains about the resource being active on multiple nodes.

OCF_RESKEY_testregex=monitor regular expression
Regular expression to match in the output of statusurl. Case insensitive.

OCF_RESKEY_client=http client
Client to use to query to Apache. If not specified, the RA will try to find one on
the system. Currently, wget and curl are supported. For example, you can set this
paramter to "curl" if you prefer that to wget.

OCF_RESKEY_testurl=testurl
URL to test. If it does not start with "http", then it's considered to be relative to the
Listen address.

OCF_RESKEY_testregex10=extended monitor regular expression
Regular expression to match in the output of testurl. Case insensitive.

OCF_RESKEY_testconffile=test configuration file
A file which contains test configuration. Could be useful if you have to check more
than one web application or in case sensitive info should be passed as arguments
(passwords). Furthermore, using a config file is the only way to specify certain
parameters. Please see README.webapps for examples and file description.

OCF_RESKEY_testname=test name
Name of the test within the test configuration file.

OCF_RESKEY_options=command line options
Extra options to apply when starting apache. See man httpd(8).
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OCF_RESKEY_envfiles=environment settings files
Files (one or more) which contain extra environment variables. If you want to
prevent script from reading the default file, set this parameter to empty string.
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ocf:AudibleAlarm (7)

ocf:AudibleAlarm — Emits audible beeps at a configurable interval

Synopsis

[OCF_RESKEY_nodelist=string] AudibleAlarm [start | stop | restart | status |
monitor | meta-data | validate-all]

Description

Resource script for AudibleAlarm. It sets an audible alarm running by beeping at a set
interval.

Supported Parameters

OCF_RESKEY_nodelist=Node list
The node list that should never sound the alarm.
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ocf:ClusterMon (7)

ocf:ClusterMon — Runs crm_mon in the background, recording the cluster status to
an HTML file

Synopsis

[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]

Description

This is a ClusterMon Resource Agent. It outputs current cluster status to the html.

Supported Parameters

OCF_RESKEY_user=The user we want to run crm_mon as
The user we want to run crm_mon as

OCF_RESKEY_update=Update interval
How frequently should we update the cluster status

OCF_RESKEY_extra_options=Extra options
Additional options to pass to crm_mon. Eg. -n -r

OCF_RESKEY_pidfile=PID file
PID file location to ensure only one instance is running

OCF_RESKEY_htmlfile=HTML output
Location to write HTML output to.
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ocf:CTDB (7)

ocf:CTDB — CTDB Resource Agent

Synopsis

OCF_RESKEY_ctdb_recovery_lock=string
OCF_RESKEY_smb_private_dir=string
[OCF_RESKEY_ctdb_config_dir=string]
[OCF_RESKEY_ctdb_binary=string] [OCF_RESKEY_ctdbd_binary=string]
[OCF_RESKEY_ctdb_socket=string] [OCF_RESKEY_ctdb_dbdir=string]
[OCF_RESKEY_ctdb_logfile=string]
[OCF_RESKEY_ctdb_debuglevel=integer] [OCF_RESKEY_smb_conf=string]
CTDB [start | stop | monitor | meta-data | validate-all]

Description

This resource agent manages CTDB, allowing one to use Clustered Samba in a Linux-
HA/Pacemaker cluster. You need a shared filesystem (e.g. OCFS2) on which CTDB
lock and Samba state will be stored. Configure shares in smb.conf on all nodes, and
create /etc/ctdb/nodes containing a list of private IP addresses of each node in the cluster.
Configure this RA as a clone, and it will take care of the rest. For more information see
http://linux-ha.org/wiki/CTDB_(resource agent)

Supported Parameters

OCF_RESKEY_ctdb_recovery_lock=CTDB shared lock file
The location of a shared lock file, common across all nodes. This must be on shared
storage, e.g.: /shared-fs/samba/ctdb.lock

OCF_RESKEY_smb_private_dir=Samba private dir
The directory for smbd to use for storing such files as smbpasswd and secrets.tdb.
This must be on shared storage, e.g.: /shared-fs/samba/private
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OCF_RESKEY_ctdb_config_dir=CTDB config file directory
The directory containing various CTDB configuration files. The "nodes" and
"notify.sh" scripts are expected to be in this directory, as is the "events.d"
subdirectory.

OCF_RESKEY_ctdb_binary=CTDB binary path
Full path to the CTDB binary.

OCF_RESKEY_ctdbd_binary=CTDB Daemon binary path
Full path to the CTDB cluster daemon binary.

OCF_RESKEY_ctdb_socket=CTDB socket location
Full path to the domain socket that ctdbd will create, used for local clients to attach
and communicate with the ctdb daemon.

OCF_RESKEY_ctdb_dbdir=CTDB database directory
The directory to put the local CTDB database files in. Persistent database files will
be put in ctdb_dbdir/persistent.

OCF_RESKEY_ctdb_logfile=CTDB log file location
Full path to log file. To log to syslog instead, use the value "syslog".

OCF_RESKEY_ctdb_debuglevel=CTDB debug level
What debug level to run at (0-10). Higher means more verbose.

OCF_RESKEY_ smb_ conf=Path to smb.conf
Path to default samba config file.
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ocf:db2 (7)

ocf:db2 — Manages an IBM DB2 Universal Database instance

Synopsis

[OCF_RESKEY_instances=string] [OCF_RESKEY_admin=string] db2 [start | stop
| status | monitor | validate-all | meta-data | methods]

Description

Resource script for db2. It manages a DB2 Universal Database instance as an HA
resource.

Supported Parameters

OCF_RESKEY_instance=instance
The instance of database.

OCF_RESKEY_admin=admin
The admin user of the instance.
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ocf:Delay (7)

ocf:Delay — Waits for a defined timespan

Synopsis

[OCF_RESKEY_startdelay=integer] [OCF_RESKEY_stopdelay=integer]
[OCF_RESKEY_mondelay=integer] Delay [start | stop | status | monitor | meta-data
| validate-all]

Description

This script is a test resource for introducing delay.

Supported Parameters

OCF_RESKEY_startdelay=Start delay
How long in seconds to delay on start operation.

OCF_RESKEY_stopdelay=Stop delay
How long in seconds to delay on stop operation. Defaults to "startdelay" if
unspecified.

OCF_RESKEY_mondelay=Monitor delay
How long in seconds to delay on monitor operation. Defaults to "startdelay" if
unspecified.
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ocf:drbd (7)

ocf:drbd — Manages a DRBD resource (deprecated)

Synopsis

OCF_RESKEY_drbd_resources=string [OCF_RESKEY_drbdconf=string]
[OCF_RESKEY_clone_overrides_hostname=boolean]
[OCF_RESKEY_ignore_deprecation=boolean] drbd [start | promote | demote
| notify | stop | monitor | monitor | meta-data | validate-all]

Description

Deprecation warning: This agent is deprecated and may be removed from a future
release. See the ocf:linbit:drbd resource agent for a supported alternative. -- This resource
agent manages a Distributed Replicated Block Device (DRBD) object as a master/slave
resource. DRBD is a mechanism for replicating storage; please see the documentation
for setup details.

Supported Parameters

OCF_RESKEY_drbd_resource=drbd resource name
The name of the drbd resource from the drbd.conf file.

OCF_RESKEY_drbdconf=Path to drbd.conf
Full path to the drbd.conf file.

OCF_RESKEY_clone_overrides_hostname=0verride drbd hostname
Whether or not to override the hostname with the clone number. This can be used
to create floating peer configurations; drbd will be told to use node <cloneno> as
the hostname instead of the real uname, which can then be used in drbd.conf.

OCF_RESKEY_ignore_deprecation=Suppress deprecation warning
If set to true, suppresses the deprecation warning for this agent.
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ocf:Dummy (7)

ocf:Dummy — Example stateless resource agent

Synopsis

OCF_RESKEY_ state=string Dummy [start | stop | monitor | reload | migrate to |
migrate from | meta-data | validate-all]

Description

This is a Dummy Resource Agent. It does absolutely nothing except keep track of
whether its running or not. Its purpose in life is for testing and to serve as a template
for RA writers.

Supported Parameters

OCF_RESKEY_state=State file
Location to store the resource state in.
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ocf:eDir88 (7)

ocf:eDir88 — Manages a Novell eDirectory directory server

Synopsis

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]

Description

Resource script for managing an eDirectory instance. Manages a single instance of
eDirectory as an HA resource. The "multiple instances" feature or eDirectory has been
added in version 8.8. This script will not work for any version of eDirectory prior to
8.8. This RA can be used to load multiple eDirectory instances on the same host. It is
very strongly recommended to put eDir configuration files (as per the eDir_config_file
parameter) on local storage on each node. This is necessary for this RA to be able to
handle situations where the shared storage has become unavailable. If the eDir
configuration file is not available, this RA will fail, and heartbeat will be unable to
manage the resource. Side effects include STONITH actions, unmanageable resources,
etc... Setting a high action timeout value is _very _strongly recommended. eDir with
IDM can take in excess of 10 minutes to start. If heartbeat times out before eDir has
had a chance to start properly, mayhem WILL ENSUE . The LDAP module seems
to be one of the very last to start. So this script will take even longer to start on
installations with IDM and LDAP if the monitoring of IDM and/or LDAP is enabled,
as the start command will wait for IDM and LDAP to be available.
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Supported Parameters

OCF_RESKEY_eDir_config_file=eDir config file
Path to configuration file for eDirectory instance.

OCF_RESKEY_eDir_monitor_ldap=eDir monitor Idap
Should we monitor if LDAP is running for the eDirectory instance?

OCF_RESKEY_eDir_monitor_idm=eDir monitor IDM
Should we monitor if IDM is running for the eDirectory instance?

OCF_RESKEY_eDir_jvm_initial_heap=DHOST_ INITIAL HEAP value
Value for the DHOST INITIAL HEAP java environment variable. If unset, java
defaults will be used.

OCF_RESKEY_eDir_jvm_max_heap=DHOST MAX HEAP value
Value for the DHOST MAX HEAP java environment variable. If unset, java
defaults will be used.

OCF_RESKEY_eDir_jvm_options=DHOST OPTIONS value
Value for the DHOST OPTIONS java environment variable. If unset, original
values will be used.
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ocf:Evmsd (7)

ocf:Evmsd — Controls clustered EVMS volume management (deprecated)

Synopsis

[OCF_RESKEY_ignore_deprecation=boolean] Evmsd [start | stop | monitor |
meta-data]

Description

Deprecation warning: EVMS is no longer actively maintained and should not be used.
This agent is deprecated and may be removed from a future release. -- This is a Evmsd
Resource Agent.

Supported Parameters

OCF_RESKEY_ignore_deprecation=Suppress deprecation warning
If set to true, suppresses the deprecation warning for this agent.
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ocf:EvmsSCC (7)

ocf:EvmsSCC — Manages EVMS Shared Cluster Containers (SCCs) (deprecated)

Synopsis

[OCF_RESKEY_ignore_deprecation=boolean] EvmsSCC [start | stop | notify
| status | monitor | meta-data]

Description
Deprecation warning: EVMS is no longer actively maintained and should not be used.

This agent is deprecated and may be removed from a future release. -- Resource script
for EVMS shared cluster container. It runs evms_activate on one node in the cluster.

Supported Parameters

OCF_RESKEY_ignore_deprecation=Suppress deprecation warning
If set to true, suppresses the deprecation warning for this agent.
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ocf:Filesystem (7)

ocf:Filesystem — Manages filesystem mounts

Synopsis

[OCF_RESKEY_device=string] [OCF_RESKEY_directory=string]
[OCF_RESKEY_ fstype=string] [OCF_RESKEY_options=string]
[OCF_RESKEY_statusfile_prefix=string] Filesystem [start | stop | notify
| monitor | validate-all | meta-data]

Description

Resource script for Filesystem. It manages a Filesystem on a shared storage medium.
The standard monitor operation of depth 0 (also known as probe) checks if the filesystem
is mounted. If you want deeper tests, set OCF_CHECK_ LEVEL to one of the following
values: 10: read first 16 blocks of the device (raw read) This doesn't exercise the
filesystem at all, but the device on which the filesystem lives. This is noop for non-
block devices such as NFS, SMBES, or bind mounts. 20: test if a status file can be
written and read The status file must be writable by root. This is not always the case
with an NFS mount, as NFS exports usually have the "root_squash" option set. In such
a setup, you must either use read-only monitoring (depth=10), export with
"no_root_squash" on your NFS server, or grant world write permissions on the directory
where the status file is to be placed.

Supported Parameters

OCF_RESKEY_device=block device
The name of block device for the filesystem, or -U, -L options for mount, or NFS
mount specification.

OCF_RESKEY_directory=mount point
The mount point for the filesystem.
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OCF_RESKEY_ fstype=filesystem type
The optional type of filesystem to be mounted.

OCF_RESKEY_options=options
Any extra options to be given as -0 options to mount. For bind mounts, add "bind"
here and set fstype to "none". We will do the right thing for options such as
"bind,ro".

OCF_RESKEY_statusfile_prefix=status file prefix

The prefix to be used for a status file for resource monitoring with depth 20. If you
don't specify this parameter, all status files will be created in a separate directory.
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ocf:ICP (7)

ocf:ICP — Manages an ICP Vortex clustered host drive

Synopsis

[OCF_RESKEY_driveid=string] [OCF_RESKEY_device=string] ICP [start|stop
| status | monitor | validate-all | meta-data]

Description

Resource script for ICP. It Manages an ICP Vortex clustered host drive as an HA
resource.

Supported Parameters

OCF_RESKEY_driveid=ICP cluster drive ID
The ICP cluster drive ID.

OCF_RESKEY_ device=device
The device name.
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ocf:ids (7)

ocfiids — Manages an Informix Dynamic Server (IDS) instance

Synopsis

[OCF_RESKEY_informixdir=string] [OCF_RESKEY_informixserver=string]
[OCF_RESKEY_onconfig=string] [OCF_RESKEY_dbname=string]
[OCF_RESKEY_sqgltestquery=string] ids [start | stop | status | monitor | validate-
all | meta-data | methods | usage]

Description

OCEF resource agent to manage an IBM Informix Dynamic Server (IDS) instance as an
High-Availability resource.

Supported Parameters

OCF_RESKEY_informixdir=INFORMIXDIR environment variable
The value the environment variable INFORMIXDIR has after a typical installation
of IDS. Or in other words: the path (without trailing /') where IDS was installed
to. If this parameter is unspecified the script will try to get the value from the shell
environment.

OCF_RESKEY_informixserver=INFORMIXSERVER environment variable
The value the environment variable INFORMIXSERVER has after a typical
installation of IDS. Or in other words: the name of the IDS server instance to
manage. If this parameter is unspecified the script will try to get the value from the
shell environment.

OCF_RESKEY_onconfig= ONCONFIG environment variable
The value the environment variable ONCONFIG has after a typical installation of
IDS. Or in other words: the name of the configuration file for the IDS instance
specified in INFORMIXSERVER. The specified configuration file will be searched
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at '/etc/'. If this parameter is unspecified the script will try to get the value from the
shell environment.

OCF_RESKEY_dbname= database to use for monitoring, defaults to 'sysmaster'
This parameter defines which database to use in order to monitor the IDS instance.
If this parameter is unspecified the script will use the 'sysmaster' database as a
default.

OCF_RESKEY_sgltestquery= SQL test query to use for monitoring, defaults to
'SELECT COUNT(*) FROM systables;'
SQL test query to run on the database specified by the parameter 'dbname' in order
to monitor the IDS instance and determine if it's functional or not. If this parameter
is unspecified the script will use 'SELECT COUNT(*) FROM systables;' as a
default.
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ocf:IPaddr2 (7)

ocf:IPaddr2 — Manages virtual IPv4 addresses (Linux specific version)

Synopsis

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]

Description

This Linux-specific resource manages IP alias IP addresses. It can add an IP alias, or
remove one. In addition, it can implement Cluster Alias IP functionality if invoked as
a clone resource.

Supported Parameters

OCF_RESKEY_ ip=IPv4 address
The IPv4 address to be configured in dotted quad notation, for example
"192.168.1.1".

OCF_RESKEY_nic=Network interface
The base network interface on which the IP address will be brought online. If left
empty, the script will try and determine this from the routing table. Do NOT specify
an alias interface in the form ethO:1 or anything here; rather, specify the base
interface only.
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OCF_RESKEY_cidr_netmask=CIDR netmask
The netmask for the interface in CIDR format (e.g., 24 and not 255.255.255.0) If
unspecified, the script will also try to determine this from the routing table.

OCF_RESKEY_broadcast=Broadcast address
Broadcast address associated with the IP. If left empty, the script will determine
this from the netmask.

OCF_RESKEY_ iflabel=Interface label
You can specify an additional label for your IP address here. This label is appended
to your interface name. If a label is specified in nic name, this parameter has no
effect.

OCF_RESKEY_1vs_support=Enable support for LVS DR
Enable support for LVS Direct Routing configurations. In case a IP address is
stopped, only move it to the loopback device to allow the local node to continue
to service requests, but no longer advertise it on the network.

OCF_RESKEY_mac=Cluster I[P MAC address
Set the interface MAC address explicitly. Currently only used in case of the Cluster
IP Alias. Leave empty to chose automatically.

OCF_RESKEY_clusterip_hash=Cluster IP hashing function
Specify the hashing algorithm used for the Cluster IP functionality.

OCF_RESKEY_unique_clone_address=Create a unique address for cloned
instances
If true, add the clone ID to the supplied value of ip to create a unique address to
manage

OCF_RESKEY_arp_interval=ARP packet interval in ms
Specify the interval between unsolicited ARP packets in milliseconds.

OCF_RESKEY_arp_count=ARP packet count
Number of unsolicited ARP packets to send.

OCF_RESKEY_arp_bg=ARP from background
Whether or not to send the arp packets in the background.
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OCF_RESKEY_arp_mac=ARP MAC
MAC address to send the ARP packets too. You really shouldn't be touching this.
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ocf:IPaddr (7)

ocf:IPaddr — Manages virtual IPv4 addresses (portable version)

Synopsis

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]

Description

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

Supported Parameters

OCF_RESKEY_ ip=IPv4 address
The IPv4 address to be configured in dotted quad notation, for example
"192.168.1.1".

OCF_RESKEY_nic=Network interface
The base network interface on which the IP address will be brought online. If left
empty, the script will try and determine this from the routing table. Do NOT specify
an alias interface in the form ethQ:1 or anything here; rather, specify the base
interface only.
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OCF_RESKEY_cidr_netmask=Netmask
The netmask for the interface in CIDR format. (ie, 24), or in dotted quad notation
255.255.255.0). If unspecified, the script will also try to determine this from the
routing table.

OCF_RESKEY_broadcast=Broadcast address
Broadcast address associated with the IP. If left empty, the script will determine
this from the netmask.

OCF_RESKEY_iflabel=Interface label
You can specify an additional label for your IP address here.

OCF_RESKEY_ 1lvs_support=Enable support for LVS DR
Enable support for LVS Direct Routing configurations. In case a IP address is
stopped, only move it to the loopback device to allow the local node to continue
to service requests, but no longer advertise it on the network.

OCF_RESKEY_local_stop_script=Script called when the IP is released
Script called when the IP is released

OCF_RESKEY_local_start_script=Script called when the IP is added
Script called when the IP is added

OCF_RESKEY_ARP_ INTERVAL_MS=milliseconds between gratuitous ARPs
milliseconds between ARPs

OCF_RESKEY_ARP_REPEAT=repeat count
How many gratuitous ARPs to send out when bringing up a new address

OCF_RESKEY_ARP_BACKGROUND=run in background
run in background (no longer any reason to do this)

OCF_RESKEY_ARP_ NETMASK=netmask for ARP
netmask for ARP - in nonstandard hexadecimal format.
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ocf:IPsrcaddr (7)

ocf:IPsrcaddr — Manages the preferred source address for outgoing IP packets

Synopsis

[OCF_RESKEY_ipaddress=string] IPsrcaddr [start | stop | stop | monitor |
validate-all | meta-data]

Description

Resource script for IPsrcaddr. It manages the preferred source address modification.

Supported Parameters

OCF_RESKEY_ipaddress=IP address
The IP address.
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ocf:IPv6eaddr (7)

ocf:IPvbaddr — Manages IPv6 aliases

Synopsis

[OCF_RESKEY_ipv6addr=string] [OCF_RESKEY_cidr_netmask=string]
[OCF_RESKEY_nic=string] IPv6addr [start | stop | status | monitor | validate-all |
meta-data]

Description

This script manages IPv6 alias [Pv6 addresses,It can add an IP6 alias, or remove one.

Supported Parameters

OCF_RESKEY_ipv6addr=IPv6 address
The IPv6 address this RA will manage

OCF_RESKEY_cidr_netmask=Netmask
The netmask for the interface in CIDR format. (ie, 24). The value of this parameter

overwrites the value of prefix of ipv6addr parameter.

OCF_RESKEY_ nic=Network interface
The base network interface on which the IPv6 address will be brought online.
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ocf:iSCSILogicalUnit (7)

ocf:iSCSILogicalUnit — Manages iSCSI Logical Units (LUs)

Synopsis

[OCF_RESKEY_implementation=string] [OCF_RESKEY_target_iqgn=string]
[OCF_RESKEY_ lun=integer| [OCF_RESKEY_path=string]
OCF_RESKEY_scsi_id=string OCF_RESKEY_scsi_sn=string
[OCF_RESKEY_vendor_id=string] [OCF_RESKEY_product_id=string]
[OCF_RESKEY_additional_parameters=string] 1SCSILogicalUnit [start
| stop | monitor | meta-data | validate-all]

Description

Manages iSCSI Logical Unit. An iSCSI Logical unit is a subdivision of an SCSI Target,
exported via a daemon that speaks the iSCSI protocol.

Supported Parameters

OCF_RESKEY_implementation=iSCSI target daemon implementation
The iSCSI target daemon implementation. Must be one of "iet", "tgt", or "lio". If
unspecified, an implementation is selected based on the availability of management
utilities, with "iet" being tried first, then "tgt", then "lio".

OCF_RESKEY_target_1iqgn=iSCSI target IQN
The iSCSI Qualified Name (IQN) that this Logical Unit belongs to.

OCF_RESKEY_ lun=Logical Unit number (LUN)
The Logical Unit number (LUN) exposed to initiators.

OCF_RESKEY_path=Block device (or file) path
The path to the block device exposed. Some implementations allow this to be a
regular file, too.
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OCF_RESKEY_ scsi_i1d=SCSIID
The SCSI ID to be configured for this Logical Unit. The default is the resource
name, truncated to 24 bytes.

OCF_RESKEY_scsi_sn=SCSI serial number
The SCSI serial number to be configured for this Logical Unit. The default is a
hash of the resource name, truncated to 8 bytes.

OCF_RESKEY_vendor_1d=SCSI vendor ID
The SCSI vendor ID to be configured for this Logical Unit.

OCF_RESKEY_product_1id=SCSI product ID
The SCSI product ID to be configured for this Logical Unit.

OCF_RESKEY_additional_parameters=List of iSCSI LU parameters
Additional LU parameters. A space-separated list of "name=value" pairs which
will be passed through to the iSCSI daemon's management interface. The supported
parameters are implementation dependent. Neither the name nor the value may
contain whitespace.
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ocf:iSCSITarget (7)

ocf:iSCSITarget — iSCSI target export agent

Synopsis

[OCF_RESKEY_implementation=string] OCF_RESKEY_ign=string
OCF_RESKEY_ tid=integer [OCF_RESKEY_portals=string]
[OCF_RESKEY_allowed_initiators=string]
OCF_RESKEY_incoming_username=string
[OCF_RESKEY_incoming_password=string]
[OCF_RESKEY_additional_parameters=string] 1iSCSITarget [start | stop
| monitor | meta-data | validate-all]

Description

Manages iSCSI targets. An iSCSI target is a collection of SCSI Logical Units (LUs)
exported via a daemon that speaks the iSCSI protocol.

Supported Parameters

OCF_RESKEY_implementation=Manages an iSCSI target export
The iSCSI target daemon implementation. Must be one of "iet", "tgt", or "lio". If
unspecified, an implementation is selected based on the availability of management
utilities, with "iet" being tried first, then "tgt", then "lio".

OCF_RESKEY_ 1gn=iSCSI target IQN
The target iSCSI Qualified Name (IQN). Should follow the conventional "ign.yyyy-
mm.<reversed domain name>[:identifier]" syntax.

OCF_RESKEY_ t 1d=iSCSI target ID
The iSCSI target ID. Required for tgt.
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OCF_RESKEY_portals=iSCSI portal addresses
iSCSI network portal addresses. Not supported by all implementations. If unset,
the default is to create one portal that listens on .

OCF_RESKEY_allowed_initiators=List of iSCSI initiators allowed to connect
to this target
Allowed initiators. A space-separated list of initiators allowed to connect to this
target. Initiators may be listed in any syntax the target implementation allows. If
this parameter is empty or not set, access to this target will be allowed from any
initiator.

OCF_RESKEY_incoming_username=Incoming account username
A username used for incoming initiator authentication. If unspecified, allowed
initiators will be able to log in without authentication.

OCF_RESKEY_incoming_password=Incoming account password
A password used for incoming initiator authentication.

OCF_RESKEY_additional_parameters=List of iSCSI target parameters
Additional target parameters. A space-separated list of "name=value" pairs which
will be passed through to the iSCSI daemon's management interface. The supported
parameters are implementation dependent. Neither the name nor the value may
contain whitespace.
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ocf:iscsi (7)

ocfiiscsi — Manages a local iSCSI initiator and its connections to iSCSI targets

Synopsis

[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]

Description

OCEF Resource Agent for iSCSI. Add (start) or remove (stop) iSCSI targets.

Supported Parameters

OCF_RESKEY_portal=portal
The iSCSI portal address in the form: {ip_address/hostname}[":"port]

OCF_RESKEY_target=target
The iSCSI target.

OCF_RESKEY_discovery_type=discovery type
Discovery type. Currently, with open-iscsi, only the sendtargets type is supported.

OCF_RESKEY_ iscsiadm=iscsiadm
iscsiadm program path.

OCF_RESKEY_udev=udev
If the next resource depends on the udev creating a device then we wait until it is
finished. On a normally loaded host this should be done quickly, but you may be
unlucky. If you are not using udev set this to "no", otherwise we will spin in a loop
until a timeout occurs.
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ocf:ldirectord (7)

ocf:ldirectord — Wrapper OCF Resource Agent for ldirectord

Synopsis

OCF_RESKEY_configfile=string [OCF_RESKEY_ldirectord=string]
ldirectord [start | stop | monitor | meta-data | validate-all]

Description
It's a simple OCF RA wrapper for ldirectord and uses the ldirectord interface to create

the OCF compliant interface. You win monitoring of Idirectord. Be warned: Asking
Idirectord status is an expensive action.

Supported Parameters

OCF_RESKEY_configfile=configuration file path
The full pathname of the ldirectord configuration file.

OCF_RESKEY_ ldirectord=ldirectord binary path
The full pathname of the ldirectord.
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ocf:LinuxSCSI (7)

ocf:LinuxSCSI— Enables and disables SCSI devices through the kernel SCSI hot-plug
subsystem (deprecated)

Synopsis

[OCF_RESKEY_scsi=string] [OCF_RESKEY_ignore_deprecation=boolean]
LinuxSCSI [start | stop | methods | status | monitor | meta-data | validate-all]

Description

Deprecation warning: This agent makes use of Linux SCSI hot-plug functionality which
has been superseded by SCSI reservations. It is deprecated and may be removed from
a future release. See the scsi2reservation and sfex agents for alternatives. -- This is a
resource agent for LinuxSCSI. It manages the availability of a SCSI device from the
point of view of the linux kernel. It make Linux believe the device has gone away, and
it can make it come back again.

Supported Parameters

OCF_RESKEY_ scsi=SCSI instance
The SCSI instance to be managed.

OCF_RESKEY_ignore_deprecation=Suppress deprecation warning
If set to true, suppresses the deprecation warning for this agent.
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ocf:LVM (7)

ocf:LVM — Controls the availability of an LVM Volume Group

Synopsis

[OCF_RESKEY_volgrpname=string] [OCF_RESKEY_exclusive=string] LVM
[start | stop | status | monitor | methods | meta-data | validate-all]

Description

Resource script for LVM. It manages an Linux Volume Manager volume (LVM) as an
HA resource.

Supported Parameters

OCF_RESKEY_volgrpn ame=Volume group name
The name of volume group.

OCF_RESKEY_exclusive=Exclusive activation
If set, the volume group will be activated exclusively.
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ocf:MailTo (7)

ocf:MailTo — Notifies recipients by email in the event of resource takeover

Synopsis

[OCF_RESKEY_email=string] [OCF_RESKEY_subject=string] MailTo [start |
stop | status | monitor | meta-data | validate-all]

Description

This is a resource agent for MailTo. It sends email to a sysadmin whenever a takeover
occurs.

Supported Parameters

OCF_RESKEY_email=FEmail address
The email address of sysadmin.

OCF_RESKEY_subject=Subject
The subject of the email.
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ocf:ManageRAID (7)

ocf:ManageRAID — Manages RAID devices

Synopsis

[OCF_RESKEY_raidname=string] ManageRAID [start | stop | status | monitor |
validate-all | meta-data]

Description

Manages starting, stopping and monitoring of RAID devices which are preconfigured
in /etc/conf.d/HB-ManageRAID.

Supported Parameters

OCF_RESKEY_raidname=RAID name
Name (case sensitive) of RAID to manage. (preconfigured in /etc/conf.d/HB-
ManageRAID)
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ocf:ManageVE (7)

ocf:ManageVE — Manages an OpenVZ Virtual Environment (VE)

Synopsis

[OCF_RESKEY_veid=integer]| ManageVE [start | stop | status | monitor | validate-all
| meta-data]

Description

This OCF complaint resource agent manages OpenVZ VEs and thus requires a proper
OpenVZ installation including a recent vzctl util.

Supported Parameters

OCF_RESKEY_veid=0OpenVZ ID of VE
OpenVZ ID of virtual environment (see output of vzlist -a for all assigned IDs)
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ocf:mysql-proxy (7)

ocf:mysql-proxy — Manages a MySQL Proxy daemon

Synopsis

[OCF_RESKEY_binary=string] OCF_RESKEY_defaults_file=string
[OCF_RESKEY_proxy_backend_addresses=string]
[OCF_RESKEY_proxy_read_only_backend_addresses=string]
[OCF_RESKEY_proxy_address=string] [OCF_RESKEY_log_level=string]
[OCF_RESKEY_keepalive=string] [OCF_RESKEY_admin_address=string]
[OCF_RESKEY_admin_username=string]
[OCF_RESKEY_admin_password=string]
[OCF_RESKEY_admin_lua_script=string]
[OCF_RESKEY_parameters=string] OCF_RESKEY_pidfile=string
mysqgl-proxy [start | stop | reload | monitor | validate-all | meta-data]

Description

This script manages MySQL Proxy as an OCF resource in a high-availability setup.
Tested with MySQL Proxy 0.7.0 on Debian 5.0.

Supported Parameters

OCF_RESKEY_binary=Full path to MySQL Proxy binary
Full path to the MySQL Proxy binary. For example, "/usr/sbin/mysql-proxy".

OCF_RESKEY_defaults_f1ile=Full path to configuration file
Full path to a MySQL Proxy configuration file. For example, "/etc/mysql-
proxy.conf".

OCF_RESKEY_proxy_backend_addresses=MySQL Proxy backend-servers
Address:port of the remote backend-servers (default: 127.0.0.1:3306).
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OCF_RESKEY_proxy_read_only_backend_addresses=MySql Proxy read
only backend-servers
Address:port of the remote (read only) slave-server (default: ).

OCF_RESKEY_proxy_address=MySQL Proxy listening address
Listening address:port of the proxy-server (default: :4040). You can also specify
a socket like "/tmp/mysql-proxy.sock”.

OCF_RESKEY_log_level=MySQL Proxy log level.
Log all messages of level (error|warning|infojmessage|debug|) or higher. An empty
value disables logging.

OCF_RESKEY_keepalive=Use keepalive option
Try to restart the proxy if it crashed (default: ). Valid values: true or false. An empty
value equals "false".

OCF_RESKEY_admin_address=MySQL Proxy admin-server address
Listening address:port of the admin-server (default: 127.0.0.1:4041).

OCF_RESKEY_admin_username=MySQL Proxy admin-server username
Username to allow to log in (default: ).

OCF_RESKEY_admin_password=MySQL Proxy admin-server password
Password to allow to log in (default: ).

OCF_RESKEY_admin_lua_script=MySQL Proxy admin-server lua script
Script to execute by the admin plugin.

OCF_RESKEY_parameter s=MySQL Proxy additional parameters
The MySQL Proxy daemon may be called with additional parameters. Specify any
of them here.

OCF_RESKEY_pidfile=PID file
PID file

High Availability /71 K



ocf:mysql (7)

ocf:mysql — Manages a MySQL database instance

Synopsis

OCF_RESKEY_binary=string] [OCF_RESKEY_config=string]
OCF_RESKEY_datadir=string] [OCF_RESKEY_user=string]
OCF_RESKEY_group=string] [OCF_RESKEY_ 1 og=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=string]
OCF_RESKEY_replication_user=string]
OCF_RESKEY_replication_passwd=string] mysql [start|stop | status | monitor
| monitor | monitor | notify | promote | demote | validate-all | meta-data]

[
[
[
[
[
[
[
[
[
[

Description

Resource script for MySQL. It manages a MySQL Database instance as an HA resource.

Supported Parameters

OCF_RESKEY_binary=MySQL binary
Location of the MySQL binary

OCF_RESKEY_conf ig=MySQL config
Configuration file

OCF_RESKEY_datadir=MySQL datadir
Directory containing databases

OCF_RESKEY_user=MySQL user
User running MySQL daemon
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OCF_RESKEY_group=MySQL group
Group running MySQL daemon (for logfile and directory permissions)

OCF_RESKEY_ 1og=MySQL log file
The logfile to be used for mysqld.

OCF_RESKEY_pid=MySQL pid file
The pidfile to be used for mysqld.

OCF_RESKEY_socket=MySQL socket
The socket to be used for mysqld.

OCF_RESKEY_test_table=MySQL test table
Table to be tested in monitor statement (in database.table notation)

OCF_RESKEY_test_user=MySQL test user
MySQL test user

OCF_RESKEY_test_passwd=MySQL test user password
MySQL test user password

OCF_RESKEY_enable_creation=Create the database if it does not exist
If the MySQL database does not exist, it will be created

OCF_RESKEY_additional_parameter s=Additional parameters to pass to
mysqld
Additional parameters which are passed to the mysqld on startup. (e.g. --skip-
external-locking or --skip-grant-tables)

OCF_RESKEY_replication_user=MySQL replication user
MySQL replication user. Used for replication client and slave.

OCF_RESKEY_replication_passwd=MySQL replication user password
MySQL replication password. Used for replication client and slave.

High Availability /71 K



ocf:nfsserver (7)

ocf:nfsserver — Manages an NFS server

Synopsis

[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]

Description

Nfsserver helps to manage the Linux nfs server as a failover-able resource in Linux-
HA. It depends on Linux specific NFS implementation details, so is considered not
portable to other platforms yet.

Supported Parameters

OCF_RESKEY_nfs_init_script= Init script for nfsserver
The default init script shipped with the Linux distro. The nfsserver resource agent
offloads the start/stop/monitor work to the init script because the procedure to
start/stop/monitor nfsserver varies on different Linux distro.

OCF_RESKEY_nfs_notify_cmd= The tool to send out notification.
The tool to send out NSM reboot notification. Failover of nfsserver can be
considered as rebooting to different machines. The nfsserver resource agent use
this command to notify all clients about the happening of failover.

OCF_RESKEY_nfs_shared_infodir= Directory to store nfs server related
information.
The nfsserver resource agent will save nfs related information in this specific
directory. And this directory must be able to fail-over before nfsserver itself.
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OCF_RESKEY_nfs_ip=IP address.
The floating IP address used to access the nfs service
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ocf:oracle (7)

ocfioracle — Manages an Oracle Database instance

Synopsis

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]

Description

Resource script for oracle. Manages an Oracle Database instance as an HA resource.

Supported Parameters

OCF_RESKEY_ sid=sid
The Oracle SID (aka ORACLE_SID).

OCF_RESKEY_home=home
The Oracle home directory (aka ORACLE_HOME). If not specified, then the SID
along with its home should be listed in /etc/oratab.

OCF_RESKEY_user=user
The Oracle owner (aka ORACLE_OWNER). If not specified, then it is set to the
owner of file SORACLE_HOME/dbs/*${ORACLE_SID}.ora. If this does not
work for you, just set it explicitely.

OCF_RESKEY_ ipcrm=ipcrm
Sometimes IPC objects (shared memory segments and semaphores) belonging to
an Oracle instance might be left behind which prevents the instance from starting.
It is not easy to figure out which shared segments belong to which instance, in
particular when more instances are running as same user. What we use here is the
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"oradebug" feature and its "ipc" trace utility. It is not optimal to parse the debugging
information, but I am not aware of any other way to find out about the IPC
information. In case the format or wording of the trace report changes, parsing
might fail. There are some precautions, however, to prevent stepping on other
peoples toes. There is also a dumpinstipc option which will make us print the IPC
objects which belong to the instance. Use it to see if we parse the trace file correctly.
Three settings are possible: - none: don't mess with IPC and hope for the best
(beware: you'll probably be out of luck, sooner or later) - instance: try to figure out
the IPC stuff which belongs to the instance and remove only those (default; should
be safe) - orauser: remove all IPC belonging to the user which runs the instance
(don't use this if you run more than one instance as same user or if other apps
running as this user use IPC) The default setting "instance" should be safe to use,
but in that case we cannot guarantee that the instance will start. In case IPC objects
were already left around, because, for instance, someone mercilessly killing Oracle
processes, there is no way any more to find out which IPC objects should be
removed. In that case, human intervention is necessary, and probably all instances
running as same user will have to be stopped. The third setting, "orauser", guarantees
IPC objects removal, but it does that based only on IPC objects ownership, so you
should use that only if every instance runs as separate user. Please report any
problems. Suggestions/fixes welcome.

OCF_RESKEY_clear_backupmode=clear backupmode

The clear of the backup mode of ORACLE.

OCF_RESKEY_shutdown_method=shutdown method

How to stop Oracle is a matter of taste it seems. The default method
("checkpoint/abort") is: alter system checkpoint; shutdown abort; This should be
the fastest safe way bring the instance down. If you find "shutdown abort"
distasteful, set this attribute to "immediate" in which case we will shutdown
immediate; If you still think that there's even better way to shutdown an Oracle
instance we are willing to listen.
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ocf:oralsnr (7)

ocfioralsnr — Manages an Oracle TNS listener

Synopsis

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]

Description

Resource script for Oracle Listener. It manages an Oracle Listener instance as an HA
resource.

Supported Parameters

OCF_RESKEY_sid=sid
The Oracle SID (aka ORACLE_SID). Necessary for the monitor op, i.e. to do
tnsping SID.

OCF_RESKEY_home=home
The Oracle home directory (aka ORACLE_HOME). If not specified, then the SID
should be listed in /etc/oratab.

OCF_RESKEY__user=user
Run the listener as this user.

OCF_RESKEY_1listener=listener
Listener instance to be started (as defined in listener.ora). Defaults to LISTENER.
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ocf:pgsql (7)

ocf:pgsql — Manages a PostgreSQL database instance

Synopsis

[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]

Description

Resource script for PostgreSQL. It manages a PostgreSQL as an HA resource.

Supported Parameters

OCF_RESKEY_pgct 1=pgctl
Path to pg_ctl command.

OCF_RESKEY_start_opt=start opt
Start options (-o start_opt in pgi_ctl). "-i -p 5432" for example.

OCF_RESKEY_ctl_opt=ctl opt
Additional pg_ctl options (-w, -W etc..). Default is

"

OCF_RESKEY_psqgl=psql
Path to psql command.

OCF_RESKEY_pgdata=pgdata
Path PostgreSQL data directory.
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OCF_RESKEY_pgdba=pgdba
User that owns PostgreSQL.

OCF_RESKEY_pghost=pghost
Hostname/IP Addreess where PosrgeSQL is listening

OCF_RESKEY_pgport=pgport
Port where PosrgeSQL is listening

OCF_RESKEY_pgdb=pgdb
Database that will be used for monitoring.

OCF_RESKEY_logfile=logfile
Path to PostgreSQL server log output file.

OCF_RESKEY_stop_escalate=stop escalation

Number of retries (using -m fast) before resorting to -m immediate
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ocf:pingd (7)

ocf:pingd — Monitors connectivity to specific hosts or IP addresses ("ping nodes")
(deprecated)

Synopsis

[OCF_RESKEY_pidfile=string] [OCF_RESKEY_user=string]
[OCF_RESKEY_dampen=integer] [OCF_RESKEY_ set=integer]
[OCF_RESKEY_name=integer] [OCF_RESKEY_sect ion=integer]
[OCF_RESKEY_multiplier=integer] [OCF_RESKEY_host_1ist=integer]
[OCF_RESKEY_ignore_deprecation=boolean] pingd [start | stop | monitor |
meta-data | validate-all]

Description

Deprecation warning: This agent is deprecated and may be removed from a future
release. See the ocf:pacemaker:pingd resource agent for a supported alternative. -- This
is a pingd Resource Agent. It records (in the CIB) the current number of ping nodes a
node can connect to.

Supported Parameters

OCF_RESKEY_pidfile=PID file
PID file

OCF_RESKEY_user=The user we want to run pingd as
The user we want to run pingd as

OCF_RESKEY_dampen=Dampening interval
The time to wait (dampening) further changes occur

OCF_RESKEY_ set=Set name
The name of the instance_attributes set to place the value in. Rarely needs to be
specified.
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OCF_RESKEY_name=Attribute name
The name of the attributes to set. This is the name to be used in the constraints.

OCF_RESKEY_section=Section name
The section place the value in. Rarely needs to be specified.

OCF_RESKEY_multiplier=Value multiplier
The number by which to multiply the number of connected ping nodes by

OCF_RESKEY_host_1ist=Host list
The list of ping nodes to count. Defaults to all configured ping nodes. Rarely needs
to be specified.

OCF_RESKEY_ignore_deprecation=Suppress deprecation warning
If set to true, suppresses the deprecation warning for this agent.
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ocf:portblock (7)

ocf:portblock — Block and unblocks access to TCP and UDP ports

Synopsis

[OCF_RESKEY_protocol=string] [OCF_RESKEY_portno=integer]
[OCF_RESKEY_action=string] [OCF_RESKEY_ ip=string]
[OCF_RESKEY_tickle_dir=string] [OCF_RESKEY_sync_script=string]
portblock [start | stop | status | monitor | meta-data | validate-all]

Description

Resource script for portblock. It is used to temporarily block ports using iptables. In
addition, it may allow for faster TCP reconnects for clients on failover. Use that if there
are long lived TCP connections to an HA service. This feature is enabled by setting the
tickle dir parameter and only in concert with action set to unblock. Note that the tickle
ACK function is new as of version 3.0.2 and hasn't yet seen widespread use.

Supported Parameters

OCF_RESKEY_protocol=protocol
The protocol used to be blocked/unblocked.

OCF_RESKEY_portno=portno
The port number used to be blocked/unblocked.

OCF_RESKEY_ action=action
The action (block/unblock) to be done on the protocol::portno.

OCF_RESKEY_ ip=ip
The IP address used to be blocked/unblocked.

High Availability /71 K



OCF_RESKEY_tickle_dir=Tickle directory
The shared or local directory (_must_ be absolute path) which stores the established
TCP connections.

OCF_RESKEY_sync_script=Connection state file synchronization script
If the tickle dir is a local directory, then the TCP connection state file has to be
replicated to other nodes in the cluster. It can be csync2 (default), some wrapper
of rsync, or whatever. It takes the file name as a single argument. For csync2, set
it to "csync2 -xv".
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ocf:proftpd (7)

ocf:proftpd — OCF Resource Agent compliant FTP script.

Synopsis

[OCF_RESKEY_binary=string] [OCF_RESKEY_conffile=string]
[OCF_RESKEY_pidfile=string] [OCF_RESKEY_curl_binary=string]
[OCF_RESKEY_curl_url=string] [OCF_RESKEY_test_user=string]
[OCF_RESKEY_test_pass=string] proftpd [start | stop | monitor | monitor |
validate-all | meta-data]

Description

This script manages Proftpd in an Active-Passive setup

Supported Parameters

OCF_RESKEY_binary=The Proftpd binary
The Proftpd binary

OCF_RESKEY_conffile=Configuration file name with full path
The Proftpd configuration file name with full path. For example, "/etc/proftpd.conf"

OCF_RESKEY_pidfile=PID file
The Proftpd PID file. The location of the PID file is configured in the Proftpd
configuration file.

OCF_RESKEY_curl_binary=The absolut path to the curl binary
The absolut path to the curl binary for monitoring with OCF_CHECK_LEVEL
greater zero.

OCF_RESKEY_curl_ur1=The URL which is checked by curl
The URL which is checked by curl with OCF_CHECK LEVEL greater zero.
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OCF_RESKEY_test_user=The name of the ftp user
The name of the ftp user for monitoring with OCF_CHECK_LEVEL greater zero.

OCF_RESKEY_test_pass=The password of the ftp user

The password of the ftp user for monitoring with OCF_CHECK_ LEVEL greater
Zero.
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ocf:Pure-FTPd (7)

ocf:Pure-FTPd — Manages a Pure-FTPd FTP server instance

Synopsis

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]

Description

This script manages Pure-FTPd in an Active-Passive setup

Supported Parameters

OCF_RESKEY_script=Script name with full path
The full path to the Pure-FTPd startup script. For example, "/sbin/pure-config.pl"

OCF_RESKEY_conffile=Configuration file name with full path
The Pure-FTPd configuration file name with full path. For example, "/etc/pure-
ftpd/pure-ftpd.conf

OCF_RESKEY_daemon_type=Configuration file name with full path
The Pure-FTPd daemon to be called by pure-ftpd-wrapper. Valid options are "" for
pure-ftpd, "mysql" for pure-ftpd-mysql, "postgresql" for pure-ftpd-postgresql and
"ldap" for pure-ftpd-ldap

OCF_RESKEY_pidfile=PID file
PID file
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ocf:Raid1 (7)

ocf:Raidl — Manages a software RAID1 device on shared storage

Synopsis

[OCF_RESKEY_raidconf=string] [OCF_RESKEY_raiddev=string]
[OCF_RESKEY_homehost=string] Raidl [start | stop | status | monitor | validate-
all | meta-data]

Description

Resource script for RAID1. It manages a software Raidl device on a shared storage
medium.

Supported Parameters

OCF_RESKEY_raidconf=RAID config file
The RAID configuration file. e.g. /etc/raidtab or /etc/mdadm.conf.

OCF_RESKEY_raiddev=Dblock device
The block device to use.

OCF_RESKEY_homehost=Homehost for mdadm
The value for the homehost directive; this is an mdadm feature to protect RAIDs
against being activated by accident. It is recommended to create RAIDs managed
by the cluster with "homehost" set to a special value, so they are not accidentially
auto-assembled by nodes not supposed to own them.
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ocf:Route (7)

ocf:Route — Manages network routes

Synopsis

OCF_RESKEY_destination=string OCF_RESKEY_device=string
OCF_RESKEY_gat eway=st1‘ing OCF_RESKEY_sour ce=string
[OCF_RESKEY_table=string] Route [start | stop | monitor | reload | meta-data |
validate-all]

Description

Enables and disables network routes. Supports host and net routes, routes via a gateway
address, and routes using specific source addresses. This resource agent is useful if a
node's routing table needs to be manipulated based on node role assignment. Consider
the following example use case: - One cluster node serves as an IPsec tunnel endpoint.
- All other nodes use the IPsec tunnel to reach hosts in a specific remote network. Then,
here is how you would implement this scheme making use of the Route resource agent:
- Configure an ipsec LSB resource. - Configure a cloned Route OCF resource. - Create
an order constraint to ensure that ipsec is started before Route. - Create a colocation
constraint between the ipsec and Route resources, to make sure no instance of your
cloned Route resource is started on the tunnel endpoint itself.

Supported Parameters

OCF_RESKEY_destination=Destination network
The destination network (or host) to be configured for the route. Specify the netmask
suffix in CIDR notation (e.g. "/24"). If no suffix is given, a host route will be
created. Specify "0.0.0.0/0" or "default" if you want this resource to set the system
default route.

OCF_RESKEY_device=0utgoing network device
The outgoing network device to use for this route.
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OCF_RESKEY_gateway=Gateway IP address
The gateway IP address to use for this route.

OCF_RESKEY_source=Source IP address

The source IP address to be configured for the route.

OCF_RESKEY_table=Routing table
The routing table to be configured for the route.
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ocf:rsyncd (7)

ocfirsyncd — Manages an rsync daemon

Synopsis

[OCF_RESKEY_binpath=string] [OCF_RESKEY_conffile=string]
[OCF_RESKEY_bwlimit=string] r syncd [start | stop | monitor | validate-all | meta-
data]

Description

This script manages rsync daemon

Supported Parameters

OCF_RESKEY_binpath=Full path to the rsync binary
The rsync binary path. For example, "/ust/bin/rsync"

OCF_RESKEY_conffile=Configuration file name with full path
The rsync daemon configuration file name with full path. For example,
"/etc/rsyncd.conf™

OCF_RESKEY_bwlimit=limit I/O bandwidth, KBytes per second
This option allows you to specify a maximum transfer rate in kilobytes per second.
This option is most effective when using rsync with large files (several megabytes
and up). Due to the nature of rsync transfers, blocks of data are sent, then if rsync
determines the transfer was too fast, it will wait before sending the next data block.
The result is an average transfer rate equaling the specified limit. A value of zero
specifies no limit.
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ocf:SAPDatabase (7)

ocf:SAPDatabase — Manages any SAP database (based on Oracle, MaxDB, or DB2)

Synopsis

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]

Description

Resource script for SAP databases. It manages a SAP database of any type as an HA
resource.

Supported Parameters

OCF_RESKEY_SID=SAP system ID
The unique SAP system identifier. e.g. PO1

OCF_RESKEY_DIR_EXECUTABLE=path of sapstartsrv and sapcontrol
The full qualified path where to find sapstartsrv and sapcontrol.

OCF_RESKEY_DBTYPE=database vendor
The name of the database vendor you use. Set either: ORA,DB6,ADA
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OCF_RESKEY NETSERVICENAME=listener name
The Oracle TNS listener name.

OCF_RESKEY_DBJ2EE_ONLY=only JAVA stack installed
If you do not have a ABAP stack installed in the SAP database, set this to TRUE

OCF_RESKEY_JAVA_HOME=Path to Java SDK
This is only needed if the DBJ2EE_ONLY parameter is set to true. Enter the path
to the Java SDK which is used by the SAP WebAS Java

OCF_RESKEY_STRICT_MONITORING=Activates application level monitoring
This controls how the resource agent monitors the database. If set to true, it will
use SAP tools to test the connect to the database. Do not use with Oracle, because
it will result in unwanted failovers in case of an archiver stuck

OCF_RESKEY_AUTOMATIC_RECOVER=Enable or disable automatic startup recovery
The SAPDatabase resource agent tries to recover a failed start attempt automaticaly
one time. This is done by running a forced abort of the RDBMS and/or executing
recovery commands.

OCF_RESKEY_DIR_BOOTSTRAP=path to j2ee bootstrap directory
The full qualified path where to find the J2EE instance bootstrap directory. e.g.
/ust/sap/P01/J00/j2ee/cluster/bootstrap

OCF_RESKEY_DIR_SECSTORE=path to j2ee secure store directory
The full qualified path where to find the J2EE security store directory. e.g.
/usr/sap/P01/SY S/global/security/lib/tools

OCF_RESKEY_DB_JARS=file name of the jdbc driver
The full qualified filename of the jdbc driver for the database connection test. It
will be automaticaly read from the bootstrap.properties file in Java engine 6.40 and
7.00. For Java engine 7.10 the parameter is mandatory.

OCF_RESKEY_PRE_START_USEREXIT=path to a pre-start script
The full qualified path where to find a script or program which should be executed
before this resource gets started.

OCF_RESKEY_POST_START_USEREXIT=path to a post-start script

The full qualified path where to find a script or program which should be executed
after this resource got started.
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OCF_RESKEY_PRE_STOP_USEREXIT=path to a pre-start script
The full qualified path where to find a script or program which should be executed
before this resource gets stopped.

OCF_RESKEY_POST_STOP_USEREXIT=path to a post-start script
The full qualified path where to find a script or program which should be executed
after this resource got stopped.
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ocf:SAPInstance (7)

ocf:SAPInstance — Manages a SAP instance

Synopsis

OCF_RESKEY_InstanceName=string OCF_RESKEY_DIR_EXECUTABLE=Sstring
OCF_RESKEY_DIR_PROFILE=ﬁﬂngOCF_RESKEY_START_PROFILE:ﬁﬁng
OCF_RESKEY_START_WAITTIME=string
OCF_RESKEY_AUTOMATIC_RECOVER=boolean
OCF_RESKEY_MONITOR_SERVICES=string

OCF_RESKEY_ERS_ InstanceName=string
OCF_RESKEY_ERS_START_PROF ILE=string
OCF_RESKEY_PRE_START_USEREXIT=ﬁﬂng
OCF_RESKEY_POST_START_USEREXIT=string
OCF_RESKEY_PRE_STOP_USEREXIT=string
OCF_RESKEY_POST_STOP_USEREXIT=string SAPTInstance [start | stop | status
| monitor | promote | demote | validate-all | meta-data | methods]

Description

Resource script for SAP. It manages a SAP Instance as an HA resource.

Supported Parameters

OCF_RESKEY_ InstanceName=instance name: SID INSTANCE VIR-HOSTNAME
The full qualified SAP instance name. e.g. P01 DVEBMGSO00_sappOlci

OCF_RESKEY_DIR_EXECUTABLE=path of sapstartsrv and sapcontrol
The full qualified path where to find sapstartsrv and sapcontrol.

OCF_RESKEY_DIR_PROFILE=path of start profile
The full qualified path where to find the SAP START profile.
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OCF_RESKEY_START_PROFILE=start profile name
The name of the SAP START profile.

OCF_RESKEY_START_WAITTIME=Check the successful start after that time (do not
wait for J2EE-Addin)
After that time in seconds a monitor operation is executed by the resource agent.
Does the monitor return SUCCESS, the start is handled as SUCCESS. This is useful
to resolve timing problems with e.g. the J2EE-Addin instance.

OCF_RESKEY_AUTOMATIC_RECOVER=Enable or disable automatic startup recovery
The SAPInstance resource agent tries to recover a failed start attempt automaticaly
one time. This is done by killing runing instance processes and executing cleanipc.

OCF_RESKEY_MONITOR_SERVICES=
OCF_RESKEY_ERS_InstanceName=
OCF_RESKEY_ERS_START_PROFILE=

OCF_RESKEY_PRE_START_USEREXIT=path to a pre-start script
The full qualified path where to find a script or program which should be executed
before this resource gets started.

OCF_RESKEY_POST_START_USEREXIT=path to a post-start script
The full qualified path where to find a script or program which should be executed
after this resource got started.

OCF_RESKEY_PRE_STOP_USEREXIT=path to a pre-start script
The full qualified path where to find a script or program which should be executed
before this resource gets stopped.

OCF_RESKEY_POST_STOP_USEREXIT=path to a post-start script
The full qualified path where to find a script or program which should be executed
after this resource got stopped.
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ocf:scsi2reservation (7)

ocf:scsi2reservation — scsi-2 reservation

Synopsis

[OCF_RESKEY_scsi_reserve=string] [OCF_RESKEY_sharedisk=string]
[OCF_RESKEY_start_loop=string] scsi2reservation [start | stop | monitor
| meta-data | validate-all]

Description

The scsi-2-reserve resource agent is a place holder for SCSI-2 reservation. A healthy
instance of scsi-2-reserve resource, indicates the own of the specified SCSI device.
This resource agent depends on the scsi_reserve from scsires package, which is Linux
specific.

Supported Parameters

OCF_RESKEY_scsi_reserve=Manages exclusive access to shared storage media
thrugh SCSI-2 reservations
The scsi_reserve is a command from scsires package. It helps to issue SCSI-2
reservation on SCSI devices.

OCF_RESKEY_ sharedisk= Shared disk.
The shared disk that can be reserved.

OCF_RESKEY_start_loop= Times to re-try before giving up.
We are going to try several times before giving up. Start_loop indicates how many
times we are going to re-try.
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ocf:SendArp (7)

ocf:SendArp — Broadcasts unsolicited ARP announcements

Synopsis

[OCF_RESKEY_ ip=string] [OCF_RESKEY_nic=string] SendArp [start | stop |
monitor | meta-data | validate-all]

Description

This script send out gratuitous Arp for an IP address

Supported Parameters

OCF_RESKEY_ ip=IP address
The IP address for sending arp package.

OCF_RESKEY_nic=NIC
The nic for sending arp package.
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ocf:ServeRAID (7)

ocf:ServeRAID — Enables and disables shared ServeRAID merge groups

Synopsis

[OCF_RESKEY_serveraid=integer] [OCF_RESKEY_mergegroup=integer]
ServeRAID [start | stop | status | monitor | validate-all | meta-data | methods]

Description

Resource script for ServeRAID. It enables/disables shared ServeRAID merge groups.

Supported Parameters

OCF_RESKEY_serveraid=serveraid
The adapter number of the ServeRAID adapter.

OCF_RESKEY_mergegroup=mergegroup
The logical drive under consideration.
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ocf:sfex (7)

ocf:sfex — Manages exclusive acess to shared storage using Shared Disk File
EXclusiveness (SF-EX)

Synopsis

[OCF_RESKEY_device=string] [OCF_RESKEY_ i ndex=integer]
[OCF_RESKEY_collision_timeout=integer]
[OCF_RESKEY_monitor_interval=integer]
[OCF_RESKEY_lock_timeout=integer] sfex [start | stop | monitor | meta-data]

Description

Resource script for SF-EX. It manages a shared storage medium exclusively .

Supported Parameters

OCF_RESKEY_device=block device
Block device path that stores exclusive control data.

OCF_RESKEY_index=index
Location in block device where exclusive control data is stored. 1 or more is
specified. Default is 1.

OCF_RESKEY_collision_timeout=waiting time for lock acquisition
Waiting time when a collision of lock acquisition is detected. Default is 1 second.

OCF_RESKEY_monitor_interval=monitor interval
Monitor interval(sec). Default is 10 seconds

OCF_RESKEY_ lock_timeout=Valid term of lock
Valid term of lock(sec). Default is 20 seconds.
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ocf:SphinxSearchDaemon (7)

ocf:SphinxSearchDaemon — Manages the Sphinx search daemon.

Synopsis

OCF_RESKEY_config=string [OCF_RESKEY_searchd=string]
[OCF_RESKEY_search=string] [OCF_RESKEY_testQuery=string]
SphinxSearchDaemon [start | stop | monitor | meta-data | validate-all]

Description

This is a searchd Resource Agent. It manages the Sphinx Search Daemon.

Supported Parameters

OCF_RESKEY_conf ig=Configuration file
searchd configuration file

OCF_RESKEY_ searchd=searchd binary
searchd binary

OCF_RESKEY_search=search binary
Search binary for functional testing in the monitor action.

OCF_RESKEY_testQuery=test query
Test query for functional testing in the monitor action. The query does not need to
match any documents in the index. The purpose is merely to test whether the search
daemon is is able to query its indices and respond properly.
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ocf:Squid (7)

ocf:Squid — Manages a Squid proxy server instance

Synopsis

[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]

Description

The resource agent of Squid. This manages a Squid instance as an HA resource.

Supported Parameters

OCF_RESKEY_ squid_exe=Executable file
This is a required parameter. This parameter specifies squid's executable file.

OCF_RESKEY_squid_conf=Configuration file
This is a required parameter. This parameter specifies a configuration file for a
squid instance managed by this RA.

OCF_RESKEY_squid_pidfile=Pidfile
This is a required parameter. This parameter specifies a process id file for a squid
instance managed by this RA.

OCF_RESKEY_ squid_port=Port number
This is a required parameter. This parameter specifies a port number for a squid
instance managed by this RA. If plural ports are used, you must specifiy the only
one of them.
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OCF_RESKEY_squid_stop_timeout=Number of seconds to await to confirm a
normal stop method
This is an omittable parameter. On a stop action, a normal stop method is firstly
used. and then the confirmation of its completion is awaited for the specified seconds
by this parameter. The default value is 10.

OCF_RESKEY_debug_mode=Debug mode
This is an optional parameter. This RA runs in debug mode when this parameter
includes 'x' or 'v'. If 'X' is included, both of STDOUT and STDERR redirect to the
logfile specified by "debug log", and then the builtin shell option X' is turned on.
It is similar about 'v'".

OCF_RESKEY_debug_log=A destination of the debug log
This is an optional and omittable parameter. This parameter specifies a destination
file for debug logs and works only if this RA run in debug mode. Refer to
"debug_mode" about debug mode. If no value is given but it's requied, it's made
by the following rules: "/var/log/" as a directory part, the basename of the
configuration file given by "syslog_ng_conf" as a basename part, ".log" as a suffix.
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ocf:Stateful (7)

ocf:Stateful — Example stateful resource agent

Synopsis

OCF_RESKEY_state=string Stateful [start | stop | monitor | meta-data | validate-
all]

Description

This is an example resource agent that impliments two states

Supported Parameters

OCF_RESKEY_state=State file
Location to store the resource state in
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ocf:Sysinfo (7)

ocf:SysInfo — Records various node attributes in the CIB

Synopsis

[OCF_RESKEY_pidfile=string] [OCF_RESKEY_delay=string] SysInfo [start
| stop | monitor | meta-data | validate-all]

Description

This is a SysInfo Resource Agent. It records (in the CIB) various attributes of a node
Sample Linux output: 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: 1386 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

Supported Parameters

OCF_RESKEY_pidfile=PID file
PID file

OCF_RESKEY_delay=Dampening Delay
Interval to allow values to stabilize
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ocf:syslog-ng (7)

ocf:syslog-ng — Syslog-ng resource agent

Synopsis

[OCF_RESKEY_configfile=string]
[OCF_RESKEY_syslog_ng_binary=string]
[OCF_RESKEY_start_opts=string]
[OCF_RESKEY_kill_term_timeout=integer] syslog—ng [start | stop | status
| monitor | meta-data | validate-all]

Description

This script manages a syslog-ng instance as an HA resource.

Supported Parameters

OCF_RESKEY_configfile=Configuration file
This parameter specifies a configuration file for a syslog-ng instance managed by
this RA.

OCF_RESKEY_syslog_ng_binary=syslog-ng executable
This parameter specifies syslog-ng's executable file.

OCF_RESKEY_start_opts=Start options
This parameter specifies startup options for a syslog-ng instance managed by this
RA. When no value is given, no startup options is used. Don't use option '-F'. It
causes a stuck of a start action.

OCF_RESKEY_kill_term_timeout=Number of seconds to await to confirm a
normal stop method
On a stop action, a normal stop method(pkill -TERM) is firstly used. And then the
confirmation of its completion is waited for the specified seconds by this parameter.
The default value is 10.
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ocf:tomcat (7)

ocfitomcat — Manages a Tomcat servlet environment instance

Synopsis

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]

Description

Resource script for tomcat. It manages a Tomcat instance as an HA resource.

Supported Parameters

OCF_RESKEY_tomcat_name=The name of the resource
The name of the resource

OCF_RESKEY_script_log=A destination of the log of this script
A destination of the log of this script

OCF_RESKEY_tomcat_stop_timeout=Time-out at the time of the stop
Time-out at the time of the stop
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OCF_RESKEY_tomcat_suspend_trialcount=The re-try number of times
awaiting a stop
The re-try number of times awaiting a stop

OCF_RESKEY_tomcat_user=A user name to start a resource
A user name to start a resource

OCF_RESKEY_statusurl=URL for state confirmation
URL for state confirmation

OCF_RESKEY_ java_home=Home directory of the Java
Home directory of the Java

OCF_RESKEY_catalina_home=Home directory of Tomcat
Home directory of Tomcat

OCF_RESKEY_catalina_pid=A PID file name of Tomcat
A PID file name of Tomcat

OCF_RESKEY_tomcat_start_opts=Tomcat start options
Tomcat start options

OCF_RESKEY_catalina_opts=Catalina options
Catalina options

OCF_RESKEY_catalina_rotate_log=Rotate catalina.out flag
Rotate catalina.out flag

OCF_RESKEY_catalina_rotatetime=Time span of the rotate catalina.out
Time span of the rotate catalina.out
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ocf:VIPArip (7)

ocf:VIPArip — Manages a virtual IP address through RIP2

Synopsis

OCF_RESKEY_ ip=string [OCF_RESKEY_nic=string]
[OCF_RESKEY_zebra_binary=string] [OCF_RESKEY_ripd_binary=string]
VIPArip [start | stop | monitor | validate-all | meta-data]

Description

Virtual IP Address by RIP2 protocol. This script manages IP alias in different subnet
with quagga/ripd. It can add an IP alias, or remove one.

Supported Parameters

OCF_RESKEY_ ip=The IP address in different subnet
The IPv4 address in different subnet, for example "192.168.1.1".

OCF_RESKEY_nic=The nic for broadcast the route information
The nic for broadcast the route information. The ripd uses this nic to broadcast the
route informaton to others

OCF_RESKEY_zebra_binary=zebra binary
Absolute path to the zebra binary.

OCF_RESKEY_ripd_binary=ripd binary
Absolute path to the ripd binary.
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ocf:VirtualDomain (7)

ocf:VirtualDomain — Manages virtual domains through the libvirt virtualization
framework

Synopsis

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]

Description

Resource agent for a virtual domain (a.k.a. domU, virtual machine, virtual environment
etc., depending on context) managed by libvirtd.

Supported Parameters

OCF_RESKEY_ conf ig=Virtual domain configuration file
Absolute path to the libvirt configuration file, for this virtual domain.

OCF_RESKEY_hypervisor=Hypervisor URI
Hypervisor URI to connect to. See the libvirt documentation for details on supported
URI formats. The default is system dependent.

OCF_RESKEY_force_stop=Always force shutdown on stop
Always forcefully shut down ("destroy") the domain on stop. The default behavior
is to resort to a forceful shutdown only after a graceful shutdown attempt has failed.
You should only set this to true if your virtual domain (or your virtualization
backend) does not support graceful shutdown.
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OCF_RESKEY_migration_transport=Remote hypervisor transport
Transport used to connect to the remote hypervisor while migrating. Please refer
to the libvirt documentation for details on transports available. If this parameter is
omitted, the resource will use libvirt's default transport to connect to the remote
hypervisor.

OCF_RESKEY_monitor_scripts=space-separated list of monitor scripts
To additionally monitor services within the virtual domain, add this parameter with
a list of scripts to monitor. Note: when monitor scripts are used, the start and
migrate from operations will complete only when all monitor scripts have completed
successfully. Be sure to set the timeout of these operations to accommodate this
delay.
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ocf:vmware (7)

ocf:vmware — Manages VM Ware Server 2.0 virtual machines

Synopsis

[OCF_RESKEY_vmxpath=string] [OCF_RESKEY_vimshbin=string] vmware
[start | stop | monitor | meta-data]

Description

OCF compliant script to control vmware server 2.0 virtual machines.

Supported Parameters

OCF_RESKEY_vmxpath=VMX file path
VMX configuration file path

OCF_RESKEY_vimshbin=vmware-vim-cmd path
vmware-vim-cmd executable path

HA OCF Agents

359



ocf:WASG6 (7)

ocf:WAS6 — Manages a WebSphere Application Server 6 instance

Synopsis

[OCF_RESKEY_profile=string] WAS6 [start | stop | status | monitor | validate-all |
meta-data | methods]

Description

Resource script for WAS6. It manages a Websphere Application Server (WAS6) as an
HA resource.

Supported Parameters

OCF_RESKEY_profile=profile name
The WAS profile name.
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ocf:WAS (7)

ocf:WAS — Manages a WebSphere Application Server instance

Synopsis

[OCF_RESKEY_config=string] [OCF_RESKEY_port=integer] WAS [start | stop |
status | monitor | validate-all | meta-data | methods]

Description

Resource script for WAS. It manages a Websphere Application Server (WAS) as an
HA resource.

Supported Parameters

OCF_RESKEY_ conf ig=configration file
The WAS-configuration file.

OCF_RESKEY_port=port
The WAS-(snoop)-port-number.
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ocf:WinPopup (7)
ocf:WinPopup — Sends an SMB notification message to selected hosts

Synopsis

[OCF_RESKEY_hostfile=string] WinPopup [start|stop | status | monitor | validate-
all | meta-data]

Description

Resource script for WinPopup. It sends WinPopups message to a sysadmin's workstation
whenever a takeover occurs.

Supported Parameters

OCF_RESKEY_hostfile=Host file
The file containing the hosts to send WinPopup messages to.
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ocf:Xen (7)

ocf:Xen — Manages Xen unprivileged domains (DomUs)

Synopsis

[OCF_RESKEY_xmfile=string] [OCF_RESKEY_name=string]
[OCF_RESKEY_shutdown_timeout=boolean]
[OCF_RESKEY_allow_mem_management=boolean]
[OCF_RESKEY_reserved_Dom0_memory=string]
[OCF_RESKEY_monitor_scripts=string] Xen [start | stop | migrate from |
migrate to | monitor | meta-data | validate-all]

Description

Resource Agent for the Xen Hypervisor. Manages Xen virtual machine instances by
mapping cluster resource start and stop, to Xen create and shutdown, respectively. A
note on names We will try to extract the name from the config file (the xmfile attribute).
If you use a simple assignment statement, then you should be fine. Otherwise, if there's
some python acrobacy involved such as dynamically assigning names depending on
other variables, and we will try to detect this, then please set the name attribute. You
should also do that if there is any chance of a pathological situation where a config file
might be missing, for example if it resides on a shared storage. If all fails, we finally
fall back to the instance id to preserve backward compatibility. Para-virtualized guests
can also be migrated by enabling the meta_attribute allow-migrate.

Supported Parameters

OCF_RESKEY_xmfile=Xen control file
Absolute path to the Xen control file, for this virtual machine.

OCF_RESKEY_ name=Xen DomU name
Name of the virtual machine.
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OCF_RESKEY_shutdown_timeout=Shutdown escalation timeout
The Xen agent will first try an orderly shutdown using xm shutdown. Should this
not succeed within this timeout, the agent will escalate to xm destroy, forcibly
killing the node. If this is not set, it will default to two-third of the stop action
timeout. Setting this value to 0 forces an immediate destroy.

OCF_RESKEY_allow_mem_management=Use dynamic memory management
This parameter enables dynamic adjustment of memory for start and stop actions
used for Dom0 and the DomUs. The default is to not adjust memory dynamically.

OCF_RESKEY_reserved_Dom0_memor y=Minimum Dom0 memory
In case memory management is used, this parameter defines the minimum amount
of memory to be reserved for the dom0. The default minimum memory is 512MB.

OCF_RESKEY_monitor_scripts=list of space separated monitor scripts
To additionally monitor services within the unprivileged domain, add this parameter
with a list of scripts to monitor. NB: In this case make sure to set the start-delay of
the monitor operation to at least the time it takes for the DomU to start all services.
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ocf:Xinetd (7)

ocf:Xinetd — Manages an Xinetd service

Synopsis

[OCF_RESKEY_services=string] Xinetd [start | stop | restart | status | monitor |
validate-all | meta-data]

Description

Resource script for Xinetd. It starts/stops services managed by xinetd. Note that the
xinetd daemon itself must be running: we are not going to start it or stop it ourselves.
Important: in case the services managed by the cluster are the only ones enabled, you
should specify the -stayalive option for xinetd or it will exit on Heartbeat stop.
Alternatively, you may enable some internal service such as echo.

Supported Parameters

OCF_RESKEY_service=service name
The service name managed by xinetd.
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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.



390

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, anda [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 lany 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 signa copyright disclaimer] for the program, if necessary.
Here is a sample; alter the names:

Yoyodyne, Inc., hereby disclaims all copyright
interest in the program °Gnomovision’

(which makes passes at compilers) written

by James Hacker.

signature of Ty Coon, 1 April 1989
Ty Coon, President of Vice

This General Public License does not permit incorporating your program into proprietary programs. If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with the library. If this is what you want to do, use the GNU Lesser General Public
License [http://www.fsf.org/licenses/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 TSecondary 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 [lInvariant 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 I'Hisloryj ) To IPreserve 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.  Forany section Entitled I 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 lor
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:

GNURJ T4 &

395



Copyright (c) YEAR YOUR NAME.

Permission is granted to copy, distribute and/or modify this document
under the terms of the GNU Free Documentation License, Version 1.2
only as published by the Free Software Foundation;

with the Invariant Section being this copyright notice and license.

A copy of the license is included in the section entitled “GNU

Free Documentation License”.

If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts, replace the “with...Texts.” line with this:

with the Invariant Sections being LIST THEIR TITLES, with the
Front-Cover Texts being LIST, and with the Back-Cover Texts being LIST.

If you have Invariant Sections without Cover Texts, or some other combination of the three, merge those two alternatives to suit the situation.

If your document contains nontrivial examples of program code, we recommend releasing these examples in parallel under your choice of free software
license, such as the GNU General Public License, to permit their use in free software.
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