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BIEEERR .

crm Y%
BAMNA—mSITHRE, ATREEZEMUITAHEEMNEEES., BXFHEE, BS
NESE "MEMEBEMBERE (F1T) ",
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1.3 LB

High Availability Extension FEI48R 2 32 & Linux RS BEE N — NS ETHIIEE (HA
HE) , EHEPITURFRERNSIRESBNINERRSZSSE L, TURRRLEE AELER
ZEMPEN BN TIER, NFNBNFIFEUA G EEN & LI,

High Availability Extension @i A RESTRAMY ., BN AREFIRESHIIEER
F&{KX T AL A, High Availability Extension R a]iLIGE R EIRBANEEFH AR ZRE B E R T
TR TEREER (XERFNBII THEN"THTEE") . RAFHEENSD (ML) T
RAHEE-MRAEM B TATHRA,

— M EEEMNFAREE LD T 1T RISMRSS iR B F R AP R A R AT IR
.

KB AR BIE:

. REAAK
o BEMELE
o PREIRIERLA
o FTfRLEE
o RIEWE
o BEIRIP
. BEBES
. fEFa

BT EHZWE T R4 ESC0HE RAID A B HEWE T,
AT 7 ZR1EBET High Availability Extension E&H—L{f =,

AN PRES

RIFIEEEE T — 1N ES=aRS[BIEE, AEHERANESERSB[LLRT Web RS533. 8
SRNBERS[EHBEEFRIMIE, FINWILREERRIE. EFF Web TTEASTEEFE—
ERIBETEARSBIHFUEFRA L, TERBTZRAKMEN,
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Wish B Web &2 Wab %3

P A M3 C M €
(- - (-
i B M3 D Mes F

LTl e, I

Foe A

1.1 ZaRSBIEE

FBHSENEETHERST, BERSFTSHEANWEMIRSR[IFLEEN, HMBEEMEY
SRR T E B B A8 CA RS AR =

{Ri Web ARS528 1 IREEAFEARAFERPE, THAREILE Web ARSS 23101 EHFM, & BB £ HR{4-A0
REUERRIAFAETERE, TEIHIET S Web BR55E8 1 HILEER, FROBINER,

mi:-_l_[l%ﬂﬂ S A Wb & 2 5 B Wab [ 3
Ei e C Ei‘ % E !i
i3 D {3k F

e
Ry N

M BT a0l 1

I E

1.2 ZaRS\BOEE (EF—aRS[LIMEFEST )
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Wik A 2 ZE Web AR5388 2, Wik B B ZE Web AR5328 3, IP HitFIUF Bt E Web AR 23 2
Web BR%528 3,

EREHEN, MATE TEHIKENEALT, 88 Web kS8 LM RERE, £ L4
i, WELERMIL A BE Web BRS383 2, 15MiL B BE Web ARS8 3, X1, EH Web AR
51 AENTEARHRSEFE BTN EARIRIBIEMS .

R Web BR5328 1 R4E#FE, M High Availability Extension 3R {F 1T R IIR(E:

o HEMBIENEE, F5 STONITH #fik Web Ak35528 1 #SKELIAFE. STONITH 2"Shoot The
Other Node In The Head” ( XAt = ) MIBEFBHES, ER—MXATHRET RN
A, AT RERE RS K,

* HFLARTZRRTE Web ARS52: 1 LR ZERIE B REMLRAE Web ARS528 2 7 Web AR5528 3
to
* 7£ Web Ar5528 2 70 Web AR5528 3 LERTIMURNEITT Web ARS538 1 LRINAERF.

oI5 IP bt {EX 2 Web AR3 28 2 #01 Web BRS38S 3,

EUEROIF, AEEBEERETN, RPELDHZARPIAZFHUIE Web IsRfEE, mMA
BELTEEMER.

ME, Rz Web BR5S383 1 WUMFEERR, EEMERIERE TIFRZE, Wik A FIMLG B 7JAE
HFEEIE (BE ) = Web ArS538 1, NEBEIRIAMENRSE L, XEUATEZWNME
EelARN, KRS IRE Web AR5525 1 15 S5 —FRASEIAARR, L High Availability
Extension 2 SRIFEFHIIBHEIR BIR MG NAIERMARS PRIAIRTER . X AMERE S HML
RS

High Availability Extension R HFTRIBINEE, PIMRBAAEENTRZRNAER. Mih
SRR BETNEMARSE.

g0, eI AFENRE MG A sMih B A Web ARS528 1 BEBEANEMEF—SRSE, LHE
ERIRGIRLE, 3 Web ARS8 1 1T RENEI4EF, & RS MIGRIERES AT IE)M,
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1.4 BERE: &R

High Availability Extension HIE#SEECE P REBBEH B FRE, olRRHINEE., HEHWE
FRGgFIBEFRALLTEE R, BEMNIRNERE, thr/iE AR iSCSI, MRARSELIME
fE, BEPHNS— M EERSBRENRAZAERERSSE LEANAZHUER R, XH#,
MEA PSS BRAZHEFRA LB R,

AR ZFREERIE. NAEFRMNERES, TRERT —MHEEFTEERERENSM,

L R A = Pl M 3R
kLR

mAEEO+E

| 1 (I st i+

WA FR#EE 4 R85

A EF i 4R

HEHE

1.3 HARTEERERE

SN TEBRMNMERERE, Etha]FEFSEECE NER iSCSI, iSCSI BRIy BEIMNI S
—MERE, PTRT IR ARIMETF XML (SAN), FTEIERT —EAREY iSCSI R E.
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EEET AEET

LIXm@aEsrx
M

Pl O+

RO+ 1 Lt

.- !
LikEAx

HF kS
1.4 BB ISCS] HERE
BARARSHHEHDERZUE TR, BEHIUCIBASHEEMBFAGNESE, TRER
TN EHEUEBTFRANEE,

LA b o ol R i 528

.\"H._

11!

EEEA EFEE 2 2 4 AREHES

FEHEOF

B 1.5 BENASHEMEFIHRELE
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1.5 KZREH

£8 High Availability Extension AR M, ERM TEXARREHAGNER, 7

n
LR RN AR TAFRY.

1.5.1 RREM=E
High Availability Extension SRR BERIARLEM . E 1.6 “ARLEM "R T NEREREHE XY
“HiF,
r—r————F-—F-—-—-"—"-""""""""""""""®"—"—"—"'—"¥—"— — — — — = |
| Il |
| |
|
® | ®
| ¥ =B @ I @ |
| = iR il
I #HiE ! [ |
| wEfRE || |
D i .
- || I
| At R —
| B N *émﬂﬁgf |
| & | |
©-0 - .
= | |
| % sEps | TE B CIB &
=< HRAR - I BEARE I
| & EEE w,gﬁ LA : k@ e I
L a0 Y |
| RESE || |
| ] |
| Il |
| 2 S . AT |
| 2 et |
| % Corosync I Corasyne I
| S | |
| |

1.6 . KRG

11

kK Ve -S4 ) T

|

KRR L
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1.5.1.1 EERBRMEMENE

FEVF-ERNBRMREMEME, B Corosync B, LEEBSTREZHETam
alive” (F#E% ) (ES K EMBEEMNSIANL,

1.5.1.2 ZFEDEE
T—ERABRNER. LEREZR, EBIUTEAF:

BHEZRFEEIES (CRM)
ERFEPEEPRITHENMMEBELIHERFEESE. IRFENEEMNEMAH
(ESEFHEG) FE2EN, Mel@IA CRM #1T, 8/ M T=L, CRME=
HIPEEREEE (CIB),

BEERE (CB)
HEERERBNHERENIINSEATRN XML TR, EESMBMHEEIN, T
. BR ARREZENXRZNEX, (B REEHRSIMEHETR. #EPE—
NE CIB, MEEIMER (DOHEITHIP, MEEMTRERSE CIB X,

TR E D iEZE (DC)
BEPH— (RM Ri£H DC, DC BEEFIE—FUREFTZEBNEFEMITENR (41
T REFERERIRZE) ) B, DC RN tLRA TR CIB XRIFHT =, FIBEEMT
REBM iR DCIRERMtAIMECEFFIR N ECERS . DC REMRARRE XA MNEEEIFET
RFIEHE,

SRESS|ZE (PE)
REREMRAREFFRHTEHETENEN (WH CBFHRA ) , RIESIZMSIREE
SMNSHFTASNRETEE T —MAS. PERER—NERE, B8R TRET /&
KSR (FRIR) BIFFRIINAYSIR, PE 18487 DC LiB1T,

AihFEEIEEE (LRM)
LRM &R CRM BAARMZRERIE (BFSNE 15130 FEE") ., RLERURITE
/B IE/ S IIRIEH IS ERIRE LS CRM, LRM 2E AT S _FFEEIRE XS 20NESK
R
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1.5.1.3 ®&HEE

RaEeRRE. ARBEEE— IS IMRRENIE RA), ARMEREEANARREB. FLE
MEAEMARS (FR) BEF CEBERIMNEHE) . FRAEMNA LRM IFA. 5=
MNECHREREXGRAETEXMMUE, XFEMHSERFRMA TIRBEREMN.

1.5.2 AIERIE

SUSE Linux Enterprise High Availability Extension f§8f3 Pacemaker fE5 CRM, CRM {ER5F1P
EFEHIT(crmd), EAESIMEBEET S LEBBE LA, Pacemaker i@id i — crmd LR
ZAYESXM, STRAMBEHERRFIENERNL, NREEHN crmd 72 (ERENT S ) HIM
BEE, MAFEN —MRIEIE,

EEIMTRLERET 1B, ERMTEENEENHETAERFENIRRS, (ABHAT
SEENBEEFBENRERS,

BEPHITIF SRR SHEBNEENER, XERESBERMMPREEERIR. BolE
BARES, THRIITIHENRENEEP2LENRARREEN,

fIan, FREEBRIN—NEEE IP AR, ALk, EeTAMER—Mm<SITIAS Web REXR
{8 CIB, &R witE DC EHITULIRME, AINEABEREFA TS EMERTE, WRFESEE
%2 DC £, A/E DCHIELL CIB BN ERIZIFTEEET =,

HRIE CIB FRIER, PE EiHEHENERRSRMNELARILEIRE, FHRIESTIREES

DC, DCBITEERR/BEMENER XGRS, XEHSIHHREMTI R LAY ormd WEHFFEIL,
B crmd EEAER LRM (fFJ9 Irmd 3531 ) FUTHIRIEIX, Irmd RNEEERIN, EEES
TRNIE (BX) RE,

FIBRET RIFRENERRES DC, —B DC RHABUFIREESHEPH S INMITIE
B, BERLRAZAREHSFEREES . MRBBRERRITLIMNIT, WEEXIER PE, CIB
PRCRIER.

EELERT, ARFEXATRURIPAZEIEN M IREMRE . ALk, Pacemaker fi
T— MRk F 5%, stonithd, STONITH £“Shoot The Other Node In The Head” ( XA & th
THR) NEFEHES., CE@FER(EA STONITH £EHRIGE. iTfEBERIGTIEERAF XMW
M9, AT FHEFER STONITH i%&, 7 Pacemaker FEENMERY BHFIR ( F1E (B hi{TH

B) . BR, stonithd R533 T ## STONITH $#afl, ILEFPRBERERENTR, MESUR
TEHRIIE,
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2 HRBENRFIEIN

TEINTIRET R4EEREA K SUSE® Linux Enterprise High Availability Extension
M—EESERF M, LI, ERMH THEXERIRENEIL,

2.1 REHEEX

AR 7RG H TETF SUSE® Linux Enterprise High Availability Extension FIBSERIREFEK,
XEERRAFMEGFIEE. RIBBHENAE, "TESFEZHMES,

ARS5

W} B

RTE 227 "NHZRPIEENIRMER 1 8l 32 & Linux fRS328.

RS 2EPILAZIRNL, tHrILAR BN, MEAZKEHENESG (R7F. MEZEF) ,
BIWNEBERNAREN, FZFEBETAEE,

£ pacemaker_remote ] FEEF&E(EZM 32 M RRIESI, BFE S/ Linux Bk
Fas,

EifliEE
BMEETRELERA TCP/IP BHRA, WEREUNZIHFEZATEHEBNIEN T
X SEIERBEE, BIIRANZHF 100 Mbit/s SKESHBBEERE, WFZ%
BWRRIRE, EXERMIUES IRENREEZ, XeLET KR

° MBZEHE (FiX) .
* Corosync Ry H—PMEIEIE,
o ERZEME (FIINEBREIERRR ) PRIMEEHE.
BXRET, BRANESNE 13 E "MBZGEHEMILE 43 EXTTRBNEE",

T3 = F#k/STONITH
ATERERETROR'NER, BEFTEETRERIE, ETRO2ROEALT, B
ST RSB TEGSRENEREMEERRAMSRENKES EREIRNA, mE
G 2EEFENENT R (BENHMEREIREZTREXAERBIR) . XthiFH

14 BEHER SLE HA 12 SP5



STONITH ( “Shoot the other node in the head”, XFAEHMT =) ., TaREEIGEIEIUR
YIRS (BIRFAX) , teJLAZ SBD (ki STONITH ) EVHIBEESKRER. FH
SBD EEBH=EF1E.

PRIE(EA T SBD, BNSFTAMBETNES N SEBUNEL B —1 STONITH i&&. &
PIBWB TR EB S/ STONITH ig&,

@ ==: TZHHE STONITH MEE
o BN REE T REFRAH,

o £FBEIAIN stonith-enabled 1 startup-fencing WIRE K
true , IRBERXLEIRD, BEXEZF.

'y =y v;
2.2 WHEEK
EREMBEENFIETR L, BWINERUTNRE,
* SUSE® Linux Enterprise Server 12 SP5 ( &Fr B =] BRVBXHLEF7 )

e SUSE Linux Enterprise High Availability Extension 12 SP5 ( &FT & 0] FHEVBAVIEFT )

e (Hi% ) XWF Geo % : Geo Clustering for SUSE Linux Enterprise High Availability
Extension 12 SP5 ( &FTEF] FREANEH7 )

2.3 fEFEX

BLURSFTEEAHLZMWE, NRERIMENFS HE, UAEBMAIERETRETTTRER
RIZP] IS EIZHE,

FBRRBIENSEIAYE, BNBNENBHRRERFUERS (EEFXIHMLL, &HFSAN) .
MREAHZFHMEFRE, BHERTSUTEK:

o RIEHISEHMNIAERREXLFUERAA BHFHER R ] IEWEIT,
s HEWBERAATESMWMENIE HERRMKRE RAID, RAXFHUERFIEMEEL.
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o MRESWHFMERFVICER ISCSI, NEMRRIEMECE T iSCSI BaNzE B R,

* {#F DRBD* LHETEM &1 E VB9 & BIEHIIRR RAID R4EAY, SRR 3l0) DRBD it
Mig&, t2hE&EMRE. EAMKEN NIC, ZEFATTR, T ERABEERIREGTER
FA#9MELRE] NIC,

SNIR{ER SBD fE75 STONITH ¥, WHEMFLFZREEMER, BXAT, B2
D% 11.3 75 "&X",

2.4 EHWERFEIN

ATEUZZFHFEHERANSTAMRE, FERMTEIN:

BHETRE
FHFEESFMIULTRNES, BMNENERAFERENSEETR, MEEEMHH. BX
REEVFRER, BSNE 6.2 T REFIE",

B 8] [E) 2>
BETRRIAETRNEFEIMI NTP lR5528, BXFAER, BSM https:/
documentation.suse.com/sles-12/html/SLES-all/cha-netz-xntp.html & ,
MBTRREE, BHEFIELEEREGE., I, BEXGENBEEREENHITESNE
SUNERMEHITO . MRERSISHAE, T NTP EREE, NAZZREES,

Mgz O+ (NIC) B&FR
WATERTE T = &R,

EN A IP it
o {EAFRE IP Hutlt,

° £ /etc/hosts XHFIHTHABEHET R, BEETERENENZFMEREEN
B, BEMRMIREBRBMMIXNELL, NRBMATAH, MWL EHITEERNIE
o
Bk Pacemaker SNEIFREX T R BFRRVA T, ES MW http://clusterlabs.org/doc/en-

US/Pacemaker/1.1/html/Pacemaker_Explained/s-node-name.html & ,
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SSH

17

FrERE™ /& W IaEEIE SSH #8510, crm report (AFTER ) FLAM Hawk2
E’Jl‘EEmE%,XJﬁ%% RERZEXRAEOS SSHIARIAR, BMNEMNRERHFITRE
IR

Q i1E: aMExX
WRFTOS SSH BRIARFTEEMER, EaJAMEAMNIFE D "7£28E root 15[8]iHY
B M TR SRS RINARTI® G ARIBIT crm report,

WFALILFANEEE, BRTRBEHEMARRIBRETOSER,
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3 Z%< High Availability Extension

WMREZEIR(EH SUSE® Linux Enterprise High Availability Extension 1R E& =] B4
HE, REENAEMENERNVNTLABEEARIZE., BHr]ERANT SBFER
BTN, 25, BER]{ER AutoYaST el BMEBETARRANES TS,
RENTREESZERERNE, ARESRAETRERNAKRFEE.
WMBEAHRKITITIRAKMR SUSE Linux Enterprise High Availability Extension #9315 &%
£, BENE S E “HLBENERRER",

3.1 FmhLE

(ZEFMEEWREANI]Y XERNABT FEIEE High Availability Extension BRYITFE,

3.2 {EH AutoYaST i#1THIELREFIE

TRABEVTREERE, EOJUAER AutoYaST RN BT RS =MD RIRINBIEEE, UE
T REE.

AutoYaST ER B ZZRINEERRENEEXH. BEEXHSZEH AutoYaST ELZRIIAF
RIFIREERRARR, URELRGE—NUNATANRLE. AR ERLEEXHNSMAR
(flEn, ZEABEETR) #HITKIKENRE,

O ==: HEEHY
IIF2 3.1 “ER AutoYaST sefERE 5T R BRI REHF SUSE Linux Enterprise High
Availability Extension 12 SP5 gRERNEHG I ET2EEN—HITEN L,
MREEZRREARMNEG LEBBEBRET R, S0 (SUSE Linux Enterprise 12 SP5
HEERE) "BRR —EFNETANNESNERE " —T,
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iTFE 3.1 ; {EH AUTOYAST TSfEBtET =

1. BREEMETRNEEZ=ENTS, BXAT, BSMN (SUSE Linux Enterprise High
Availability Extension Z&RFMIZERIEANIT) 8K5E 4 & “fE£A YaST B &EAER",

2. ¥%B8 (SUSE Linux Enterprise 12 SP5 Z3E15F) PIMERBFTERMNAMELZR., H
FEFEUTEERSRE:

a. BlE AutoYaST BBEE X4, fFH AutoYaST GUI BT E R AR E SIEFEEEX
4, 7£ AutoYaST HERE High Availability R H B E T2, IRFE, HEH
RPN E, FRIFERIIESI G SR XML 8RS,

WMREEEE DRBD, thEJUAZE AutoYaST GUI FEIRF sapetb &R,

b. #E AutoYaST FEE X fFHIRIRA M ZZ B BT R LR AIENS I,

c. FAZE SUSE Linux Enterprise Server [ SUSE Linux Enterprise High Availability
Extension &R IIFEHIKIE,

d. MEFREBNLKRGISHER.

e. BUFMRMSHEEIE info XK, B ITERBEIREKAIIE,

f. BoiF S BENERIHE,
MINEERRETRE, RITUTSRERETRIMARER:
Wiz 3.2 ;. FRETRLETERIVAS

1. %56 4.5 7 "BEEEZZ AT 2 "PAAER Csyn2 FEZHEREXFNEREN TR
REEEET A,

ETREY, BIRE 4.8 7 “FE ST PMAE R EN T = EB5) Pacemaker AR

=:5)
=
5

o

MIET T IS INAEEE, AR /etc/corosync/corosync.conf X Ei@it Csync2 R
FmEETS, (B REHRETSEBEMELS,
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4 {EF] YaST BHEEIRIR

YaST B SRR AL IGF NN LRI E RS, SUECEREEEERIEIN,

AN, MREFEXRABENANIRERE, BN (LRMZEREANTY XE, %
BN B TUNFRLZEMENEHSS | SECIBEARNNT REEE, Z#H#5EFEA ha-
cluster-bootstrap BIZ&IZEN,

AR EEERXAMIRERE, B, EA YaSTHERE—I TR, REERHE
A5 ERAERES TR (BRZ) .

4.1 RNEEN
TEENT YaST BHERRMAEZERFEHNZS N REAIE,

HEMLZHUE (bindnetaddr)
Corosync EIEE N 4PERIMLEHbE , RAEEFRERIAZEENMY, Corosync {ERAMLE
O MEBIERXFRk AT IEHMNEtit I, FIg0, NRAIEOR 192.168.5.92
FEMEHBIERE 255.255.255.0, M bindnetaddr #i&&H 192.168.5.0,
fIan, WMRAMIFOR: 192.168.5.92 FHEMLEMHIBE 255.255.255.192, M
bindnetaddr 1i2&7 192.168.5.64,

Q if: FET AN ME
HTFFBE T RIGERMERER Corosync iBE, BESZWMER bindnetaddr Z3EHIW
Lk, MARIFEMNEZO MU,

conntrack TH
AISAZAEEREARRE, LAMEN iptables BEEIKESEIM, High Availability
Extension FERALL T EXRESH#HET R/ ZEEERS, BXIFMER, BEMN http:/

conntrack-tools.netfilter.org/ @ ,
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Csync2
STRATFE#SPHAMBTRE (EZETE Geo 858 ) EFEENXHMNELS TR, Csync2
FIABRHEARZHNEEHRENEN., BIESEEBEECHMRENIIRLE B ES/HER
BN, BE/MHRERNEX TERTAEPNEZWLEXHE, FEFH. BFEMENENALU
REANMANBE/HBRAMMITE Csync2 BEXF /etc/csync2/csync2.cfg HFIEE,
S FERIIE, Csync2 /8 IP it F IR S AT EEZH, EEAENRSHEMN—
MR, FIREERIZIFMBEHEMR,
BX CGyn2 EZER, S M http://oss.linbit.com/csync2/paper.pdf 7,

MEHE
REMNEHEENEEFEEZEL I TRNEEE, WEHEEEE BB ENER
Corosync i2&, BEIA~A—EEBBERIREE.

E = I
—MATRER—ZBRKRAK, JTRATHEEN. Corosync XIS AP
&, IRSBBEATESLRE TR, N hERRET 1,

Q iE: THHAIS B I
ZERZ B BHTHEEN, BHERIMNFZ B,

SR 1B/ (mcastaddr)
Corosync EIH23fEFT IP 1T Z BRI &, IP Hutitw]BAJ9 IPv4 BY IPv6, 4NRfEF IPv6
Mg, MBFHEE TR ID, FICAEREBMARER S8 Eiit,

S 1&wO (mcastport)
AT @ENAIRO, Corosync ERAMMNRO: —MRATEISBIBEE
mcastport M—NAFRIXZZ I &R mcastport -1,

Redundant Ring Protocol (RRP)
ZIMNZFHERZ N TUREIEMR AR D ERBANEEERRE . X, RE—I WKz
1TIEE, BE@MFheI4k4E, Corosync 2#F Totem Redundant Ring Protocol, FiES
5T S EEEHISKEZE S REEMURRFEEEFMEDRER . REHESHENTS
ARG EHER.
£ Corosync FENX T UKIBIBERG, /A RRP S EWR{FEAXLEN, RRP 7JR
BE=MEZR (rrp_mode):
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o tNRIKEN active, M Corosync FEMFEAXHEMNMEOD, ER, WEAEFH.
° YNRIRE N passive, Corosync i§iE&F BT s HAMNELILER.,
o YNRIZEH none, BEEHRRP,

BRI 1E
—MRERRIXZ RN ME BRI AR, Corosync 252 EFRRRT &, &
Corosync 1, ERREI1E{E UDP ER&I 1% (UDPU) 3L,

4.2 YaST BfEEHEIR
JBzh YaST FhkFEErI At » 855, WAL ITRNER:
sudo yast2 cluster

THMFIRETRT YaST HERRPJARSNHL. EXEL TEEREEESAINREHEY
THBH, ESWRE L,

BIfEE (WE)
AFEEXBTFEREDT S ZEFTERNN— P ESFmNETNBEE, WFEathiy, BSER
S &S (UDP) S B2 E&[ 1% (UDPU), BXAT, BESIE 43 7 "EXEIEE",

O ==: TRBERBE
WFEFFNEHEIRE, EXERIUESTTRENEREZ. RIFEAMEIREH
E, W% 13 E "Wz S5 E"PmA,

MRAET1T, MIBFEZTE Corosync FEX FZ—MEREE,

T (IEERINER )
RIFEEXEBEHENESMNRILIRE . HMAC/SHAT SMRIEEZERA R ZNZRERIPFIRIE
B, BXAT, BBNE 44T EXSHEIEEE",

FE& Csync2 ( FIEBEIER )
Csync2 FEIEIRIRREE N, HEHSTAZEREXGRY ., BXAT, BS
ME 45T BEEGXEMETHR",.
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B2 & conntrackd ( BJi%E )
AlitiEEE B AP =8 conntrackd , fF conntrack TR % iptables #1TE KSR
M, BRET, BENE 4.6 7 "BETLEHED SEINERRE",

B (UE)
ARVFEIRERS NEHES AP, EXREELISHSH Pacemaker RS, URESE
B AR TR R BT ERIA O . XA, BENE 47 T EERS.

MRBERENESFRR, EBRANES, 5IREEMHTENREMBFNAESR. &
W, BFREEMER LR, BRSNS IRNECERE,

Q EE: YaST BERRPAGIRE
YaST B SRR — LR B ER T HAT R, Efttix &R LIBIT Csync2 Baf&iXZIFT
BTR. AIEU TS PHREBREEENIFAESR.

4.3 EXETEE

ARIMBEETRERIAINET, BEXEL—MBREE, WHERDIY, BRalikTiE 4.1
ST AE 4.2 REMAER Z 881 #& (UDP) SR B8 15 (UDPU), MNRZBEXZ— M AREE (1
£4.3), NXENBETEEXERERRIY.

YaST BB ERFREHPEXMFBIREESE AR /etc/corosync/corosync.conf A, /
usr/share/doc/packages/corosync/ gt T —LLS R IBFM B EHRERRAINX
.

WMRE(ERRR IPv4 ik, MT5= ID eTBAEIE, SNRERAMRZ IPV6 ik, MMFIEET R
ID, YaST B#ERREH T - BENABNEETSEMME— ID I, AFREEFNAEBANT
=IEE ID,

HiE 4.1 EXE—NENEE (BB 1E)

(EAZS® &, FXYAMERET SEMRMERR bindnetaddr, mcastaddr
mcastport ., EIEAMERMS R Eitlt, BETRAET SERFABREL, MFR
ERVEESE, BERAARMS I FEibit,

1. BT YaST B¥EEARIR, AFIHREETIEERS].
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2. FEEIDIGRA BERT &

3. EXGIEM L, FIERENBERATHES R BTN,
4. EX SB[ At

5. EXimH,

6. EREMEHETRBENEME—RIID, BIFEINEMT S ID R
7. EXBER,

8. MIATIEAIGZL, EIEBEE, Corosync FEAERDDXIIEIE
INBAT, BIMTEE 1 KBE, N EAUNSSEETHTS

9. HIAEN,

MRFE,

RELES,

10. BRIIE 43" EXTTRIE

E"HFARTE Corosync HE X TR iE

Bfe - AifidE
M (D -

BRHBRIRE.

HEEZEZH, A

s,

s

[ | A&iEEW
H17E PR bk (0) -

bE b
E P AIE () -

[192. 168.1.0

x|

LTI (S) - EF I ik

l‘ZG?. 255.1.1

| |

ERE-HEEEO MW - RO L

l5405

| |

RSB

e 1D

amw |[ mwo |[ w80 |

FEREIRC) - HAESES (0 -

rep FREL(P) -

I
A

[HUEI

JiE

d

v BEiERTES DG

) PE® || RE®

|| F—5w |

B 4.1 : YAST Bf%E - SI&[ 1B E
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NRBEMPIEE (MBS E) HITHEEW, BRI TAMRAERE,

Hi24.2 . EXFE—NENEE (BB E)

25

1.

2.

JE5 YaST B#5R1RIR, AGtNREIEIIEEZRS],

REwhiNiR S R HE .

- EXIEE,

. WFEREE BT, Corosync FEAMEHEFE TR IP ik, WHEEMARGFERN

BMUR, BERNFEAUTET:
e IP it
o T IP Hudik (IXEHTE Corosync RERATEZNMBNBENATEIEE )
° T ID (REBATEMNEMT = D EGNAFEETE )

Z{eoaekMFREESE AL RAVEItE, SR YRESMIFRIZH,

. BRABMEETSBEHMERE—RID, BRENEMT A ID REBRBRAKES.

EXEFERM,

AT R, WEFEEE, Corosync BERERAMDEMBHETELEZN, A

BT, 8N TRE 1 KRR, MEEEA0NSEEPHT RBLE,

. FRIAEN,

CAIRFE, BRTIE 43 E XN NUFETIEE"RAMATE Corosync FHE X TTREINEE,

E XEifiEiE SLE HA 12 SP5



& - EiEE
& (D -
g - |
b b1 || i W)
HPE PR L (W) 15 PR L (0) -
ZREI iR E(S) Ed
-;:E‘f 255.1.1 | ‘ ‘
SRrHHOW - £ B0 O -
5405 | ‘ ‘

IP v & P eI
192. 168. 2. 100

192.168. 2. 101
192.168.2. 103

ECTRETCET"E
BEER© - SIS (0 - rro BR®):
INUE | [3 |

¥ - |

v BE1ERlSS D@

#ED (1)  #i® || mE@ || F-sw |

4.2 1 YAST Bi& - B[ 1B E

MRBTFEFAREREEANEZZENE, EZNREEEFIE Corosync FEXTTRIBIHIE
B ORM) . XHEMEIERMMIE LD RIINEHTER ., NR—IMMELEE, BHED
RANELEE B —NNEHITER

Corosync FHI B —MNEHBER M S — N ShERIF, £ /etc/corosync/
corosync.conf #, BEEMNFE—MEEMEEN, HIARESH 0, FZMH (ARBE)
FIIARS A 1,

£ Corosync IENX T URBEINEES, {EFA RRP SEBFENAERXLEO, 7 RRP, #A]
AERR MR E S FAIIMEHITER, MR —AMNELENE, #ETRNTELS -1
L& TIE .

RRP B A =R\
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° MNRIREHN active, M Corosync FEoNERXTEMNEO, B, KEXEFH.
* YNERIEEJ passive, Corosync iFiEF i@ id eI ML L EZER .,
o YNRIZE R none, FEEF RRP,

0 EE: TTRIF /etc/hosts

R Corosync FEET SMA, WEMRMARESA IP itk ZHEBHEME
TEE /etc/hosts R RRHE,

1. 25 YaST B¥&EMRIR, SARIHREETIEERS],
2. FHETLRIEE, TTREBEVIERSIEXHE—METEERERIIDY,
3. NREMSEI &, BRANTSH: EEANGENSL, TTREBMS T Ei

hEFIR O,
WMRFERAREE, BEXUTESE: EEAMNYEMEHL KGO, BIABIMARBERN
Fr e =h IP ihdik,

4. BEHN Corosync tNfr] A R eI EEF ELfthimiE, BIEFEZE(FEAR rrp_mode:
e MBRAEXT —MNMEWEE, rrp_mode ¥EBTHEA (& none ) ,
o tNRIEEN active, M Corosync FEMEAXHENMEO, ER, WEAEFH.
* NRIZE N passive, Corosync {FikF BT TAMERIZES,

{&F3 RRP BY, High Availability Extension R HFIMFRVIRS, HELXEMIEEEMNER
BRETRIA,
&, {EM corosync-cfgtool FiMGEMIKRS, FERA -h EFFTRIED,

5. IAE,

4.4 TEXBHEILEZE

EEXNHENBMRILZE, EeJUAER HMAC/SHAT BRKIE, WARAEEFERAEENER
RIPFMEIENE, EENSMRIEZIAE (8 ) KATHERNAETR
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312 4.4 1 BRARSMHSHRBIE
1. JB5 YaST BRI, ARtNIRB|Z=1ERH1,

2. ERRZREE MR,

etc/corosync/authkey ,

4. HIAEK, YaST 2 ItEEES A\ /etc/corosync/corosync.conf,

B - =%

viBRReSHEIE R
FETENEEE TEANREATE A /etc/corosync/authkey.
EnA—TOAHE, HMETEFHNEH] /etc/corosync/authkey.

| R SHATNERASH © |

3. WFHEIENESE, BRELMSNBIEZANE, KEIESMEIEZHFEEBA /

MRAHLESFITTENNMAMBEE, WABEMMZRIANG, MER /etc/
corosync/authkey N\— T REHIZIZHFEITTEN (FahEkfEA Csync2 &7 ) ,

C wEWE L HE® || RE®

|| TEm |

El 4.3 : YAST 85 - L2t
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45 FEERRZMETR

MRANEFERNEEXHFNERZIRET R, °IER csync2 TREABFETMAMET K6
HITEH,
XFZUTESTREK:

1. f£F YaST B2 & Csync2,
2. {£A Csync2 EHEE G,
Csync2 FHEEIRIFICEE N, AEBHET R ZERFIXHERT,
o AIE XIHRIFEXEZNHEIIR,
o AIURERXLEXHAIER (WFEMBFETR)
* FAILMERBE NSRS EEENXMG,

* €A ~/.bash_logout FRM—NERITHIE, ERTUENRAEETHZARGERE
THIREE,

http://oss.linbit.com/csync2/ @ F http://oss.linbit.com/csync2/paper.pdf # EIRETHX
Csync2 BIi¥4HER .

451 {#A YaSTEE& Csync2

1. J25) YaST B¥ERARIR, ZAIFtI#RE Csync2 251,

2. ZITERTH, BERTEVAPRTHN, ARBABETETRNAMENS, X
FEATE, HTUEA hostname FFLIREIMFALIFESTE,

O BE: ENBMIA
MRENMERTEEEHITENREN, BOTUAENEETRIE
EENBRS IP B E, Aitk, BERFFE HOSTNAMEQIP , 30
alice@192.168.2.100, iX#¥, Csync2 GTEEZAI(ER 1P i,
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http://oss.linbit.com/csync2/
http://oss.linbit.com/csync2/paper.pdf

ANEIFEEIZR

Csync2:

8¥% - ACE Csync?
FHEH

bob

| EmE || RO | sEQ |

8. BV HEMRISIIIE, BHEE

alice

3. BHRAEMMAZZHACIRR S ANZAXMG, BHXHHFEA /etc/csync2/
key_hagroup . 8I&/5, “IREFNEHZIBFENIMEMRA.

4. BEEREEFEEMETNRBIRSHXMHRZERE S XHIIR, BRERINEINRISIE,
5. MREBENFRISHIXMHIIREE, AR, SEABNEE. DR ABNXEHE

6. WL BEEITH Csync2 & Csync2, FERSHITU TGRS, UESISHBEMREM

root # systemctl enable csync2.socket

7. MIAELR, YaST &4% Csync2 EEB A /etc/csync2/csync2.cfg,

4.5.2 75 “{FH Csync2 EHEXR,

SE2 453

fetc/corosync/corosync.conf

fetc/corosync/authkey
fetc/sysconfig/pacemaker
fetc/drbd.d
fetc/drbd.conf
fetc/lvm/lvm.conf
fetc/multipath.conf
fetc/ha.d/ldirectord.cf
fetc/ctdb/nodes
fetc/samba/smb.conf
fetc/booth
letc/sysconfig/sbd
letc/csync2/csync2.cfg
letc/csync2/key _hagroup

| EmO || #Be || 8850 || #Soegsree |

[ LA EER G

i SR csyno2 ) ]

#iEf ()

4.4 : YAST B%£ - CSYNC2

30
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45.2 (A Csyn2 S ENX

EMINER Csync2 A& X, UIHERUTEKR:
° F— Csync2 EEBEFTBEE T R L9 A,
° E— Csync2 SHKIFZREMBHET R L5,
° FTEEET R EHUIMIEEIZIT Csync2,

EE, fEERIBIT Csync2 Zal, EEMIFUTAES:

2 4.5 : {EF CSYNC2 E&EVIRES

1. N FARRERE, 18X /etc/csync2/csync2.cfgss 4.5.1 15 “{FEF YaST BLE Csync2” F5)
SHEMBED S,

2. BRITE 4510 D TR INE— MR LEAEMR /etc/csync2/key_hagroup X
SHEBEFNAETR, ER Cyn2 THITENRIENFEFERANXG. BE2EH
bR EEREMZXE, AAMETR ENXEGEUIERE,

3. EFMB TR LEMITU TGS, UEMEEIRS:

root # systemctl start csync2.socket

172 4.6 : {EF CSYNC2 B ERE X H

1. ENAEXHRIT-XYEEY, BEENTEFRENTEN LRITU TGS
root # csync2 -xv

R XAEEXREEMT R, AN—RXEATHEXHE. MRAEXHERINES, N
Csync2 #5ehk, NEIRE,

MRAEREMT R (MESTR) ENBEPH— MRS AIXEGEITTENR, W
Csync2 REHFR., BRBREMUTAENHEL:

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

Finished with 1 errors.
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2. NRBEHIT =R LHXERAR REMA, JNBET EGHIERLILEHENE T KE
P

root # csync2 -f /etc/corosync/corosync.conf

root # csync2 -x
BX Cyn2 TMEZER, HE1T

csync2 -help

Q itE: HEMENEEEAS
Csync2 UEEE N, ENSEITENZERELE L X,
BAEMFTZERSHIXMR, BoIEERHEER Hthit & EEHIT T BT EN
£iB1T csync2  -xv, MRWREAXXGHEFREMIHENSITIESRS, WASAT
ERIHRME,

—1 1= A -+ \J - = |-
4.6 EIZEETRERNERIRS
Z3t iptables BRERSEEN, BEEFEA conntrack TR, IFBUTERTRER:
1. {3 YaST BE2& conntrackd,

2. 3 conntrackd BB —1NEIRE (% ocf, BIHFEF: heartbeat ) . tNR{FEHA
Hawk2 iRIN:ER, B{EA Hawk2 EFRIERIAE.

B2 E conntrack TREfG, B Linux EIARSZESBERXLET R, BES I nE T,

1172 4.7 : {EH YASTEEE& conntrackd

£/ YaST B RREEEA =8 conntrackd , XIFERATFEHMBRBEN T HMLE
#Z0O, TR EETFRNIERN.

1. JBB) YaST BHEEEIR, SABNRFIEZE conntrackd 251,

2. EETRAERELERRS. 2ENMENATERE O IPv4 thtH 8 7R YaST ., izt
W NEZEEF BN S M &,
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3. EXERTRSERIRSHZ B EHtE,
4. HHEER, EXEBERASESAEHPMANEZF ID,
5. Bd4RY /etc/conntrackd/conntrackd.conf 3613 conntrackd BYECE .

6. WRECK T MBRERIEIEIN, BRRIAE S XARGFEIRR,

7. BRE—CHERE, BRG N OHBEFE 47 T LERS",

B4 - BCE conntrackd

Conntrackd =— T PHPI2RF, FIRENTERIEET w2 BIEHIM SR
YaST ATELFEENACE conntrackd MR EEKGE .
R E{E A ocf:heartbeat :conntrackd EEE=].

EFAEOD:
( 1 IP: 10.161. 11,176
|e'th0 -

SEEr-REAL 0D -
1239.180. 93. 156 |

GERETOR
! |

| 4 RE /etc/conntrackd/conntrackd. conf |

| mme | @ | FRO | Fosw |

4.5 : YAST 8#£ - conntrackd

4.7 BEERS

£ YaST BERRP, EXREBAESISTRNENE LMWHERS . e]ERRRFINEHNFIE
IEARSS . MERET REVABHEERREESE, Pacemaker B UF RARSZIBIT,
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iT72 4.8 : J2H PACEMAKER

34

1.

2.

£ YaST B#ERARIRA, tHRBIARS 351,

BESKXS|SIHEEET STE5E) Pacemaker, BES| SAEPERBAIE, WNRES|ISAH
FRIEEx, MIESRE| ST =S FE/E56) Pacemaker, EF&/35) Pacemaker,
BEAUTHS:

root # systemctl start pacemaker

B 7ENBEE{E 1 Pacemaker, BHEEHEMNIEHE,

. BEMAERITARENR O AR EN LR TEEEN, SRETAR SRR

O, ZBEESAN /etc/sysconfig/SuSEfirewall2.d/services/cluster,

CHIANEN, FEE, ZEENNATIHRUEN, MARMEHETR.
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Bk - IR

519
(o) FF — S|EHAEEBEN Pacemaker (N)

[ % — FENBT) Pacemaker (A)

FTFRSCH
LHRMRES:  EEET

| v BB pacemaker (5) | |ﬁﬂns.|t pacemaker (T) |

SusEfirewal 12 MBS AHEIGE _
Y AIFBIOERNROQ | BAEEEQ... |

EEMBRED 3T A O

| wEe |

4.6 : YAST B%5 - IR%S

4.8 (ERFEREAVL

TRWIREERER, A8 #BET R LB Pacemaker RS5, UAEHEREXHL:

1172 4.9 : 35 PACEMAKER H& EIRES

1. ERIWEN S,

35

COmEO | | mRE |
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root # systemctl status pacemaker

MNREARBE, MEIBEN Pacemaker:

root # systemctl start pacemaker

3. B MHETREE LIRATR,

4. EEANT AL, A crm status BEOMBERBERS, NIRABET EPBNL, NiGH N
EUFOTRE:

root # crm status

Last updated: Thu Jul 3 11:07:10 2014

Last change: Thu Jul 3 10:58:43 2014

Current DC: alice (175704363) - partition with quorum
2 Nodes configured

0 Resources configured

Online: [ alice bob ]

b RRHEZTREERERD, AJUERRRT.

EREAREHEDT SATERVURESRE, SIAAREEERERE, FREMBEESIETE, A
40 crm 9h5% (crmsh) 3 HA Web Konsole, BXEZERE, BENE 7 & "FH Hawk2 EEEF]
%IEE$§E<T}'S/)$"_E% 8 E = “EE§$DEIEE$7NJ\IJ$ ( ap ?TT ) !
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5 FrREFEFEFIRGE

RENBHMAB SR BFEEEFF I SUSE Linux Enterprise High Availability
Extension 93— NMRAE ( EBRAERSZE ) , UREFHETSRLNENE., &
S0E 52 T "RHEEARINSHTRRE"S5E 5.3 7 "ERBEETR LHRER",
MREBEFARRE, BEFABARZAEERS 5.2.1 T "SLE HA F SLE HA Geo 32F5#9
FHREE1ZFNEE 5.2.2 T “FREIDIH BRI RFZMHF,

5.1 K15
TENBAEZERFERNREEERNENEX
FERSE,

IEXN& T (GA) b4

SUSE Linux Enterprise ( SRR 47 fm ) WEZBREZ —MThRE, HERS5IA—LH
eI R, ERZmFAMANS, FHIT - EREERENEN.

AR
MR RBREESTEARRENERENR, WEEEIBRIIBRAREE: BFE
BB T RN, FAREINEE, ARTEREMETNREHBI.

RINFHR
ERNAFRIRREF, BRAEAR—ITHETR, ERNBEETREREEITIRES: BFE
BE IR, SERAK, BREEHBIINIAGEE, AR, FEZIMNERTR

B8 tididiE, BERfERETREBARNEZRE,

AR5 €L (SP)
BINMEWNEFSHAETZRREHMEN —NMRART, RZERERSHFAEEEER
MR, B FREEFEE.

i
TRENEFXZRE,

Tt
TREFDRBWEHLEZRSE, 5IAHIIE, ZBESUHRIIZE R,
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5.2 FEEFARR AT mRAE

E T HFMAR A RERZ A ANEIRITH R, BURTHEI=mARE, UREETHBEIFIB IRk
=x,

o REVRNFRAE, REAFERIRA GARNFHRET—ARSE, WRA—RSEE
HFEE T RS,

o N—PNEEBREAAREN T —NEERRA (140, M SLEHA 11 HHKE|ISLEHA12) , EH
MEF—NEEREMRSBHRE T —NEEZIRA (180, M SLE HA 11 SP3 FH4KZ|
SLEHA12) , EERITRVERE.

BRFRERZ L (SUSE Linux Enterprise Server) BE 2, BESILEEHKEIN B IRRAL
{SUSE Linux Enterprise Server Z3&Em) . https://documentat|on.suse.com/#sles/ 2 kiR
" T Z¥EmE,

5 5.2.1 THEIRT SLE HA (Geo) SZFRIF R ER1Z, FHRME THMNEMIESE,

O ==: ARETRZIFRERHEMYIE

* RZ#H1E SUSE Linux Enterprise High Availability Extension 11/SUSE Linux
Enterprise High Availability Extension 12 bizfT/ESEE,

o TR MARE 12 ARSER, MFHBEREFEERE 11,
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https://documentation.suse.com/#sles/

5.2.1 SLE HA 0 SLE HA Geo #5094 iE&1Z

FHRBEIARAFMBIRAR  FrEsiZ
ZiS

M SLEHA 11 SP3 #  BH#ITR
4531 SLE HA (Geo) 12

M BAER
SLE HA (Geo) 11 SP4

FrRE
SLE HA (Geo) 12 SP1

39

BXRATHBESN

o ERHZAL: (SUSE Linux Enterprise

Server 12 E8EfEr) RV EFANFAL

SUSE Linux Enterprise”&84%>
SLE HA: #iTESESCRERIBNIER

SLE HA Geo: {Geo Clustering for
SUSE Linux Enterprise High Availability
Extension 12 Geo &R IRIEAIT)
FRREY“M SLE HA (Geo) 11 SP3 H 4
SLE HA Geo 12"—75

EREZR%: (SUSE Linux Enterprise
Server 12 SP1 gRE+5rm ) PHIEIHFFA LK

SUSE Linux Enterprise”&8453
SLE HA: HiTEESSSEERIRLNIER

SLE HA Geo: {Geo Clustering for
SUSE Linux Enterprise High Availability
Extension 12 SP1 Geo Bf&EHUERAIT])
MR B R AR A — T

SLE HA 0 SLE HA Geo Z#3M9FH K E&1Z SLE HA 12 SP5



FHRAEIARAFMBIRR  FrRE8IZ
ZiS

M SLE HA (Geo) 12 RENFH
F+ R E|
SLE HA (Geo) 12 SP1

N RINFHE
SLE HA (Geo) 12 SP1

paR el

SLE HA (Geo) 12 SP2

M RENTFTR
SLE HA (Geo) 12 SP2
FHRE|

SLE HA (Geo) 12 SP3

40

BXRATHBESN

o HRtiR#4: (SUSE Linux Enterprise

Server 12 SP1 #RZ15rF) HEVEHAALK

SUSE Linux Enterprise”&84%>
SLE HA: M1TEESSCREIRIRINFR

SLE HA Geo: {Geo Clustering for
SUSE Linux Enterprise High Availability
Extension 12 SP1 Geo B¥&EHLRAIT) H
R T+ R B R AR A — T

ERiZA4: (SUSE Linux Enterprise
Server 12 SP2 gRE18r) HFKI"EFAFAL

SUSE Linux Enterprise”&84>
SLE HA: MITEESSCEIRIRINFAR

SLE HA Geo: {Geo Clustering for
SUSE Linux Enterprise High Availability
Extension 12 SP2 Geo Bf&EHUERA(T])
R FH R B R - AR A — T

DRBD 8 Z| DRBD 9: A\ DRBD 8 1722l
DRBD 9

ERtiZ4: (SUSE Linux Enterprise
Server 12 SP3 EREFEFa) PRV EMAMALR

SUSE Linux Enterprise”&84%>
SLE HA: M1TEESSCREIRIRTNFAR

SLE HA Geo: {Geo Clustering for

SUSE Linux Enterprise High Availability
Extension 12 SP3 Geo B¥£5E$ER) HAY"F
BB RAVERITARA"—T5

SLE HA 0 SLE HA Geo Z#3M9FH K E&1Z SLE HA 12 SP5



FHRAEIARAFMBIRR  FrRE8IZ
ZiS

2N RENFHR
SLE HA (Geo) 12 SP3
FHRE|

SLE HA (Geo) 12 SP4

M RENFHER
SLE HA (Geo) 12 SP4

FHeRE

SLE HA (Geo) 12 SP5

BXRATHBESN

o ERHZAY: (SUSE Linux Enterprise

Server 12 SP4 5RE18Rg) RV EFNTF

SUSE Linux Enterprise”&B%y
SLE HA: M1TEESSCREIRIRINFR

SLE HA Geo: {Geo Clustering for

SUSE Linux Enterprise High Availability
Extension 12 SP4 Geo ##5%18r/) HEY“F
REN = AR IRA"—T5

BEhtiz4%: (SUSE Linux Enterprise
Server 12 SP5 EREFERE) PHY'EFMAMAR

SUSE Linux Enterprise”aB%>
SLE HA: HiTEEESEERRINFAR

SLE HA Geo: {Geo Clustering for

SUSE Linux Enterprise High Availability
Extension 12 SP5 Geo B#£5EERI) HRAY"F
BB RAV R ARA"—T

W

https://documentation.suse.com 7 £ THE XA TES IR LI,

5.2.2 FremEIWIE BRI FTRF

BRAEHEIRENIESEA EMNEARIE, ARBELEFIMERRITIZIRE,
X, SER]AMEE LA EAFENAEER, XA TNAMERATESHANERAE

&1

WRRAEN hEAEIRE.
Azt

bhal,
4
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https://documentation.suse.com

5.2.3 BiNERR
KTATERTFUTAR:
e M SLE HA 11 SP3 H%%Z! SLE HA 12

® M SLE HA 11 SP4 F+£% % SLE HA 12 SP1

MREMBENIBET R RRAMAR LEFTIIRIARA, BB EFALRE SUSE Linux
Enterprise Server #1 SUSE Linux Enterprise High Availability Extension BIE/MNRZA, ZhRZA @

e] BE AR BN FT R B ARhR ARV,

High Availability Extension 12 B¥&E#ERH S MAGEIES TEKRENR (190 /etc/corosync/
corosync.conf, OCFS2 MRZEMET ) . EUL, ANBEMIE] SUSE Linux Enterprise
High Availability Extension 11 hRARENFARKRENZIRAS, HIIGFIEREET SN,
FRIBILE 5.1 "BUTE SSSEEIR LI RATiR T B BN

0F2 5.1 ¢ PITESESEEMRNIER

1. ERIEGIEETS, FHEAUTHSEILEEERK:
root # rcopenais stop

2. BEANEETREFLZ SUSE Linux Enterprise Server 1 SUSE Linux Enterprise High
Availability Extension BJFfZE BARRAS , WIREBIMER Geo BHEIREABARE, &
&l {Geo Clustering for SUSE Linux Enterprise High Availability Extension Geo &5
PIEANTY REMIINES . ETHRSNALRIENAT, ES0UE 5.2.1 7 “SLE HA F
SLE HA Geo Z#HIFAKERIZ",

3. SERFAREIERE, BES|S2%E SUSE Linux Enterprise Server #1 SUSE Linux Enterprise
High Availability Extension F+{RhREIEAN T

4. NREBHEIREPFEAT OCFS2, BEMITUTHRLUEINEE LML
root # o2cluster --update PATH_TO_DEVICE

Zas SR EMERINMIINAISEL, SUSE Linux Enterprise High Availability Extension 12
#0112 SPx FEM{HY OCFS12 EEHIRATEXLSH,

5. ZE# Corosync 2 89 /etc/corosync/corosync.conf , BEMITUTIRME:
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43

a. ERINEANT =, ASB6N YaST BEEIRIR,

b. tNREETEELFNFMAUTHSHE: HESMMMAKLELN, BXHED,
BAANENERE 41 "EXE—MBEEE (S ) "SudizE 4.2 "EXE—MET
BiE (RERCE) .

YNER YaST #&MZIXTF Corosync 2 BRI EREHERMEMED, ERIRRIEHITE
('8

c. TAIATE YaST FRFTMIELR, YaST 2¥ECEE AN /etc/corosync/
corosync.conf,

d. MNRPBERET Csync2, BEAUTHSEEHNE Corosync EEE X E HithEf

-+ .
%T’ nne

root # csync2 -xv

BX Csync2 BIATs, BENE 4.5 7 “FREEEZFETS",
&, tAILL@EiEYE /etc/corosync/corosync.conf FHIEHIRIFAEHED
=, REIPCEHR Corosync EBE

FEBITR, AERUT GRS ENEEHERK:

k¢

root # systemctl start pacemaker

. {EFH crm status 3 Hawk2 18 BB EIRS,

. FATRSEE TSI SHE:

root # systemctl enable pacemaker
root # systemctl enable hawk

root # systemctl enable sbd

IR F4 CIB iBiERRA

WRic (ATFNHRIRESE) FIELE ACL HEE(UER T pacemaker-2.0 skESH) CIB iB/%
FRAs (B ERA, BfEA cibadmin -Q |grep validate-with &%) , tRE
& M SUSE Linux Enterprise High Availability Extension 11 SPx F+4x#J, CIB hRZASEXIAN
EFR, BFNFRIISH CIB IrA, BEAUNTHSZ—:
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root # cibadmin --upgrade --force
BE

root # crm configure upgrade force

5.24 RDNFER
ATABTERTUTAR:
* JA SLE HA 12 4% %l SLE HA 12 SP1
* JA SLE HA 12 SP1 %% SLE HA 12 SP2
* A SLE HA (Geo) 12 SP2 F+4% 2! SLE HA (Geo) 12 SP3
* JA SLE HA (Geo) 12 SP3 F#4Z!l SLE HA (Geo) 12 SP4

* M SLE HA (Geo) 12 SP4 4% %! SLE HA (Geo) 12 SP5

() & EN0BEEE
EFEARENTRZA, BELLZT S ERBEEEK.
MBERGENHE, BEFZREEBAETRATENRT, FJESSHAIMARGS
R, FIUNEMNET SRR .

032 5.2 ¢ MITEHEEERRNAR
1. A root AFBMEREARNTR, FELILEEMEK:
root # systemctl stop pacemaker

2. F£ZI SUSE Linux Enterprise Server 1 SUSE Linux Enterprise High Availability
Extension BIFFFEBIFhRAE . BT RENFEIREMNAET, BSNEE 5.2.1 75 "SLEHA
SLE HA Geo SZ¥FRIFHRERIZ",
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3. AARENT R LERME RN, 2T REMIMARE:

root # systemctl start pacemaker

4. EF TP RETHRIVRE, ARLETRES LARTE,

5. £ crm status 3 Hawk2 18 BB IR,

© == FENFHRIR BRI
REERMERETREALRIENTmREZE, RH=RERERENFHINETTA,
ST RABESRANRESE, HERNARIBRZSIGHNNEEEEE, BE—RARTMR
ENF R

MREMBEHEBETRBAREN CRM FRAE, Hawk2 KERBEERER—%F

g

H
Ho

53 EFEETRLNEE

() B EmEEEE
BHETSHNEHZA, BEFLLZT s CRBEEER, ST RETHPIEDN, BRE
RTHEMREDEEM. BXFRESR, BSUIR 1,

NRAERHENRHE, BEFZREERMET RAETENIRT, AJEISEAATMARIE
R, FIUNEMNET R R

1. BN R EZREMBEH 2R, BEMIAATEI:

o XMEIFEASEMET SUSE Linux Enterprise High Availability Extension 3% Geo
Clustering Extension F{EfAIEl ? SR 2 , BEED S LIFIEESEHEM, AEBAR
W

root # systemctl stop pacemaker

c BEMRFREFESSISHEN MR 2, BEATRLELLEEER, ARE
FHRRIFE
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root # systemctl stop pacemaker

* MRABET LEREF—MER, WAFE
RETHIPELD, AEBARRKEER:

2. {68 YaST 8§ Zypper RZZEBEH,
3. ERINEREHG:

° BEMENT R LREFSHER (MRERITS

root # systemctl start pacemaker

root # crm node ready NODE_NAME

4. fEF crm status I Hawk2 BB LIRS,

5 4 §91I:I/L..\

BRIEEFREIN - mEEFIE LI INEERIF MRS

https://www.suse.com/releasenotes/ @,

46

BFILREEN, EXMBERT, BEET

root # crm node maintenance NODE NAME

BRBPIRINNES AT, ESUE 16.2 T "ATFEPESHIAEED",

TR NERERL) :

o REFRMEIFTE, ETRIREESERN:

4

2, BEWHEARITIHE, FTEMLLH
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11
12
13
14
15

16

FCEFEE

FOEFZIREM 48

M Hawk2 BEMBEHERIR 83
MEMBEMHERR (H21T) 132
RINSIERFTIRIE 166

BEREF0 STONITH 170

fiE7F R0 SBD 180

iBElEEIFIR 199

LRI EHE 208

E & 214
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6 ECEFMEIEERM

HA BEMNFEZENIEEAF RS . Apache Web FRSZ 83 EUIBEER —FE A
FRS . NAFPRERE, REMEBEZTFHNERTRITRLERE, EXEER,
RS RAR AT ABIEELENRIR, EXRSHETX.

EERER, BIENELEEZFNESEHENZTETHENELRES, ATFTEDN
BYN{I{EFA High Availability Extension Rt SMEETERITEEENSIEES.

6.1 RBIHZE
B — MR A T AL
. WEABE
- BARALETANME, KESERT BT,
KRR AT SR EAG. TERE NI
T — IS B
BE: FCSAN SUEBVRETE, 52 ERA.

EABR: BRADNESE, TERSHSTAN, MARIMEAETRRETERESS.
o, IERIRERTATLARE ARECETLIZHIEE.

UFAMIBRINT REFE (AR Z)
ME: NMAIEEREE, FCSAN, URBHMIBENSE 2 EMLE,

ERAR: HANERES, TERSHSTAMMABRIETTR, BTRIEENRIL R
BRI, SERFRFAITINREZ —,

UF="MIBNFBHENTR
BE: 2xN+1 M=, FCSAN BERANEZUEF=MEBb=A28ZE FCSAN, ME7
HZRPEHE., 5 2 ENZEVERNEEMUE,

(EARGR: HAREMRRE, TERSHSUTRAMHMBIETR, IENSIEEMEZIR
18
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6.2 fhFFIZE

H— PSS REFHENRRTRZENETANE, ISLEHEIX, IETRARES
TR

E—HXPHEMTREN, HRMERFEANTRFE, IREESIXKEESHTSR (X
SR), WRHEEXAEEHE (R"ERZERHRY") . Bl hEITERRBILER, BXW

FERR, MMMEBHRE,

SUSE Linux Enterprise High Availability Extension 11 5 SUSE Linux Enterprise High
Availability Extension 12 B)R&ETHEHS VB AE, £ SUSE Linux Enterprise High Availability
Extension 11 B, {h#&H Pacemaker it&, M SUSE Linux Enterprise High Availability
Extension 12 74, Corosync B]LAEIZALIEXN T B ERAVIPEL, MAFE X Pacemaker iLE .,

hETELNZ U TERIND:

BT A
PERSRIFETRS, BAHIU LT ROBERREERR (SRER) REABE
HKE, BEUTARK, SN EREERETABRORNTESSHE:

N>C/2 + 1

minimum number of operational nodes

number of cluster nodes

N, ATRBEEELFE=ALTFTS (AN ASEEBITR)
BATRZEBNERNT AEENRIFRBENHEET R, WHREEESHER ML RV F
RE, FTETRENFTENEETUMETENAS L, BRAIMSBE= R ZIE,

Corosync ic&
Corosync @ — MBI RHIEE, BERBESIE 6.2.4 75 W7 =E$5407 Corosync
FEE"FfSE 6.2.5 19 “N 7T = B¥&H#Y Corosync BEE&",

6.2.1 ZFAFIEI

ERBREEIEFBRETEBERARMITAAN, e mETH, "l@Edg Hawk2 0
crm SMRZENBEEETHEREFNEN,

BEIMREBMENE, BEATEHEMNXBENGEEETE, EEEHTEAREEREGIHEU
TESH#:
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e 2/FEIN no-quorum-policy

o ©Fi%kIN stonith-enabled

6.2.2 £FED no-quorum-policy

WEFENEXERENXAETEERR (DETEBSHTR/RE ) HERITHERE,
RFRER:

ignore
¥ no-quorum-policy I®&H ignore s[EBEEMNTAHANBEREMREHE—H. NS
HITHRIREIE,
TESLES 11 1, BTN SBEEEALIRE . LRI SLES 12 AHAEERT, Corosync
KRIBEEEMFZG ABEET REENTREHRPE" — B RNRMBMPH,
WMFWTREE, BE—BEXNITHAMBARLZGEAEMHE —ERBERE., F—NSEA
LR ZRERERERNT R,

freeze
MBEEZEEY, BESXBRELE, HEHTRREE: FESITHREEBERAAEL
(ErJgeERNUAMIN S ) , EARRBHMEEMS XPEREMZTIER,
MRBEFHRE LR FRB T SEMT SRER (F10, OCFS2 BEA) , BT E
{FALNRE., EXMIBERT, BIARE no-quorum-policy=stop &BEMER, BEh
ERSBUTEL: ENEFNTSANIAMNEEEELLILERER, R, BilELEXESE
BRLIGBIRFASH stop failure, #HMmEHARREFFR.

stop (EKIAME)
MREEEZEELN, IEMBESIXPHIABRFEHEUA—MEFHNARZFL,

suicide
NREEFEEEN

ERH, REMBESXTHMET SEFHRER, EHREES SBD £51E
A, BiFEEN

% 11 & "fi§7={RIPF0 SBD",
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6.2.3 <£FiEIN stonith-enabled

eBEEMEX BSEENARFRK, UL STONITH & X AREMBEH T AUKRTEEIER
FEMT S, BRABAT, LLBETHIEER true, RANTEMMNEEIRE, BVLEFEH
STONITH i&& ., RIBBENIAE, INRKENX STONITH FiR, MEEEIFIELBNERZE,
MRETFEMNREEMESLARERK, 518 stonith-enabled & H false, BEEE, X
LM RIS, o, 7£ stonith-enabled="false" MIERT, PHNBIEIEE
(DLM) FZFIRAR MK T DLM BIFRBERRSS (140 cLVM, GFS2 #1 OCFS2) & TiE/RE0.

@ E==: TXI5F STONITH MEE
AZ#HT STONITH FRHEIE.

6.2.4 XTmEFER Corosync BB &

ERAS|SMIAR, Corosync BE®R— quorum EEE, HERERLATED:

#16.1 : W =BFERI COROSYNC ECE 5%

quorum {
# Enable and configure quorum subsystem (default: off)
# see also corosync.conf.5 and votequorum.5
provider: corosync_votequorum
expected_votes: 2

two_node: 1

5 SUSE Linux Enterprise 11 #8EE, SUSE Linux Enterprise 12 FR#Y votequorum FRAE T
Corosync fRA 2.x, XRIRAEER no-quorum-policy=ignore &I,

HigE T two_node: 1 B, BRIARBHNEA wait_for_all &, WRKEHA
wait_for_all, MBENEFR MR LFTE. &N, B HTRENRENE-ITR
WITRENER .
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6.2.5 N T=B$5HRY Corosync BB &

MRNMEANT REEE, BATERMNBWEAFTRHENTSRMMA N TREE, EFEEETR
H, FICAERIDATREIR:

° £ ha-cluster-join MLARMESMTH R, =
* FI)1iF% Corosync iEE.,

WMREFHNFE /etc/corosync/corosync.conf , BFEAUTIRE:

5 6.2 : N T =BEER COROSYNC IR E =

quorum {
provider: corosync_votequorum @
expected_votes: N @
wait_for_all: 1 ©

{#F Corosync B EARSS

FHAIR R 4%, BTUATE quorum EFEFRIRMIESE, HEERMT nodelist EEERHZR
HENITELESE,

© RFER'EEMBETR"(WFA) IR, NREBHAT WFA, REEMBTRAINLZE, #EAR
BREEEEEYN . EREENNENELFFEEAER, ¥ wait_for_all 88Kk 1
SIREEEE, O, ERATREER, BANTRE—MMEE, ALk, expected_votes

BER S5, MIR=EAHESATRIBLEIN, WBEEFIKIGEGEEELN, STUHARKIE

®

FRBEEER, SEEAHET MRSV LETHENTRBNAREFEIERESR, #E
REATABIEMS, BFEbFARSSEE. BURE. XAERA, EUVAEMEGET RS [HN
R SRR B AP ER AT ARIARSS .
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6.3.1 HEREEIE
WMIFREBETNER, REAEERE. O, ZEH Apache IREZBIERNEERR, BE
1% E Apache fREZE3H TR Apache IR &, AR BEEESE P BINENAZEIE,

MRFBRBHEMEENK, FHERILEEKREFIHEHBEMBERET R EIYHEE. XMEC
&7 High Availability Extension B2, EMNBITERE,

Q i REREHBEEENRS
f§F High Availability Extension B2 IR, NSUEMAIX (EB#EINN, BHIONFNE
5| SHREES| S ) BaIEiFLIEE—#IR. High Availability Extension B4 1 5RFTE
AR 55 B BTN ES LEHRAF
MRHRBEEBHEEH P ETREFTENITIAEF IS, BRRERHAR. TR
BABEETHIMER, AEBHTFIRIE, BXET, BSLE 162 7 "BHTHP
ESHAEER",

ERERETNRRRE, BERBEEETAEFNED. FIE BE. HFRERER. XU
EAEEHEEIE T ERITICRFRMATS

e Hawk2: 2 7 Z “(FH Hawk2 e EFIESIEEBEZE"

e crmsh: 5 8 E“MEMNBIEBMERRE (HE1T)”

6.3.2 ZIHHIRIRMNIER

WNFRMINBNEEERR, SEEEXHRRREEZETHNINE, ZENERRNENRHNRSH
ERHENABRES, UEBRENESENZEMERE ., BERHTRRERETEVREIEE.
(SIS M A S B E N R B,
BE, BEREBOERDINEHIZA, High Availability Extension 235 UA T 23 EBRRIE:
Open Cluster Framework (OCF) &R I
OCFRARIERESATSFIAN, 51l ISEFES RERIRSIFIALMINGER, XLt
RIBBEEAMLTF /usr/lib/ocf/resource.d/provider/ #, BEINAES LSB BIAR
IgetBMh, (B2, WRAERIMETEHITERE, XHFIENEZTGIESH, OCF A5E
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(HFESHFENRIEMEX ) BI7E https://github.com/ClusterLabs/OCF-spec/blob/master/
ra/1.0/resource-agent-api.md 2 H3%E|, OCF FISEBE=EMHNENX, EFSERIENTIR
ERHE, BFENE 9.3 T "OCF REMEHHNERE", BFEMEEEXLENE,

ERFTE OCF RIERIBEVBESIRME start, stop. status. monitor #1 meta-
data, meta-data BIEEIMRBXRIMAEENIENER. FlM, MRETRIEMIER
heartbeat #) IPaddr RIEEMNEZER, BERAUTHS:

OCF_ROOT=/usr/1lib/ocf /usr/lib/ocf/resource.d/heartbeat/IPaddr meta-data

WmHE XMLBANER, 8E2S1 8 (RENENHEL, TRASKBHTREE) .
&, WAICAER armsh REBEB X OCF ZRRIENER ., BXRAT, BEUFE 813D
"EREX OCF ZRNEIER",

Linux Standards Base (LSB) B4~
LSB FIRMIE—MRARIFR K/ R BIRM, HFIE /etc/init.d FHE|, EFAT
5, ENWUIUEST LSB init BIANSE, B, ENMRIEET S MEE, ELVEE
start. stop. restart. reload. force-reload # status, BXiFHE
g, B& MW http://refspecs.linuxbase.org/LSB_4.1.0/LSB-Core-generic/LSB-Core-generic/
iniscrptact.html &,
XERSZMERE S EIREL ., NREF LSB MIAHT High Availability, S#RE T #F0
AIEEEMEXHA, 8%, ERJUE /usr/share/doc/packages/PACKAGENAME ARy
HEXEXEPHREEE L EMAER,

Systemd
M SUSE Linux Enterprise 12 &, systemd BUX T &R System V init PP
7. Pacemaker RJLAEIE systemd BR$Z (WARE ) . systemd AEA init A, m2{EM
BN, B8, RS (RBExTXH) ARMERERME . MREZERIER init 7,
a]iA18] http://Opointer.de/blog/projects/systemd-for-admins-3.html 2 B ESEE,

&
HEIRNEE TS EBR LN A LIRS : LSB (BT System Vinit) . systemd F1
(ERLD KL IRFIRMA ) upstart , Bk, Pacemaker SZ35{EAYEIARIR, XHE0TE
REIRAIZR M RSB AL EMBET R, HEFETRS(ER systemd, upstart #1 LSB
ARS5ET, WINEELHBHA . Pacemaker B ZHIRUTIIFEIXKIEERSS : LSB (SYS-V) init
B4, Systemd BT E% Upstart {EML,
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Nagios
EREMEAG ( ARIFR A Nagios ffifd ) TLAMGHLZEFEEMN EAVARSS . Pacemaker B]AfE
RGNS (NRE) RMITERBM., BXFMEES, BEWE 6.6.1 7 “(ERABIESF
HAEFEEN EBIRRS" .

STONITH ( FFitk ) RIRICIE
LERRATFERBEXNZR. BXRIFAER

\\\}t

10 & “BFFEF0 STONITH",

B High Availability Extension 2K IEE S A OCF #l5E,

AJRIECA T EEMFTIR:

[RIRFIR
EnABRRRERNHFRELR,
TN EASEEHEEETREEBRBEIR:

e Hawk2: 13f2 7.5° /,J“D[U_ﬁé‘ﬁﬁ"

e crmsh: 28 8.4.2 T “BlIBBERR"

‘H
HEZHFTERE—E. RINFEINEERINFELNER. BXEZER, B8
M 6.3.5.1 75 "4A",

PEHIR

EEZFIUEZ N EN LA FENRSHNEIR, RSN FBRNIEXR, WERFIFESR]
?EB% ﬁa&%f1n/u ’ 1ﬁ8m%‘— 6.3.5. 2T T ;EB%T\/J?

ZNREHR (CARIFRAE/NFIR)
SNREARER—MEARLENEREZR, M TREESMEX, BXEZER, B2
D% 6.3.5.3 11 "BIRERIR".
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6.3.4 FIRIEIR

MRAECIBEREMUEENZSINHR, WEXTFEERZBRERNAN, EXE, MAIMUE
B AR ERBNARPSI AZER, BBUE 6.5.3 T "FHIRERILIR",
NREFERAFRHSIATENR, WiZRIAFRFRRERRTEXWFAEERE. LOEY (&
#2) . TEMNNBREN, L, Ea]UARIBFRE XEFEMREREME. MRERRM
FRIARBHREEX T ERE, WERIEFIRTEXMERLETRIRBPEXE.,
TRRNFEREEHERE T BE XFRRR

e Hawk2: iT78 7.6 “/RINEIRIRIR"

e crmsh: £ 8.4.3 T “BI& & RIEIR"

6.3.5 SHRFRRKE

EXxARRREEN—MIR, ZTEE, TINTHEEE, BrRlEFEESSRARE
B, . RRERFERSREHR.

6.3.5.1 4

REREFRRHTEMAAFNRIR, SNEXENTAGRFREBIZREEINT BNFHER—HR
SR L5 EMRENRIR—RiaT, ZEtLEE, JMEREERRA,

5l 6.3 : WEB fR% 28HRIRLE

RIBERFIFIAR TR IP UEFIX ARG Web RS3 85, EALITR, BN AGEZHEMN
BHEZRAEN—INRREFR, ZREATE-—SNSERSBBFELIET. ERERGES
B, RRASHHAERBIBFETNS —ERSERE, I—RERENMEFERREM,
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Web A 55 25¢R RilR

OO0

IP ot
< (192.168.1.180)

X &G
2 (XFS)

Q Web Bk 5528304
(Apache)

HEBLUATEMY:

BaifiELE
RFRERRINFBNHEERIAFEL,

iEES ¢
MRAPENFREERTIFIET, WiZEPUTFHZ EHEFRZRERRIFIET.

AE
AN B —EREBERE, AVINEEEL—1MER, BNERELN., E5|HAER
BRFER, BERFEID MARAEID,

PRl
REFELRFAICASIBARF, BEEMETERBNRN,
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ot
FIETELEARILAZEI, BANEIRIAR R BIG E R EZRMEIAN 29, Bk, N8R
resource-stickiness HIZKIAER 100, BEFE 7 MR (HA 5 MR TE
HIRES) , BBABMAERESEIME (250 500 ),

RIREEN
ERERARBRSEN, UDHARNEREIEBENNTRD HIEEKN.

TRENEREEREEETREIEA:
e Hawk2: 1372 7.9 “/RINFIRA"

e crmsh: 26 8.4.10 T “ECEBEEE R R4H"

6.3.5.2 RERFEIR

B REREFRERENZ M TR LENETT. hit, IR FFEEEHZEFIR, TG
EENRENZFEROIBERFEXXHZRS (91 O0CFS2) . sJUSMERMMEFFIERE, RIRENE
BRRIEFFILRFE., RRARNEEEZREAE, BFBRTHRRIBMNTR,

RIREPEE =LA
ERxRE

XRRERMFEEER, XMeERREMBNE LMIETAEER, AL, 8a1HE
M ERGEE - ERESLFIZENN,

EEE—RE
XEFRERAEE., — MR LETHREXAS S -1 1S LETHEARE, F—1
TR LEBTHEAENSLEIEARE,

W= (ZREHFR)
XEFTRIVENSLG 2 AFFATS: EIFEE), B0 EZMEED, HEFM, K
SR URERZEUINRERE =R, BIFENE 6353 T "SREHR",

REFRVAEFEE—HN—NENHER,
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REFREMHLREN, ZEFRESEHEZREEBAENEKR, BXHAT, SN http:/
www.clusterlabs.org/doc/ 2 EBY (Pacemaker Explained) ( Pacemaker BEBEi#EE) . 58S
M*“Clones - Resources That Get Active on Multiple Hosts” ( %R - S FEN LE&TFIEDN
REHFR) — 1

TRRAFIEREREHEEIET HelE=MERIR:

® HaWkZ: ﬂ*% 710 “//J\\jJDE'EBi

e crmsh: 5 8.4.11 T "ICEB =& FR".

6.3.5.3 BSNREAIR

SRERRREENERERN . ENAITFEAIATRMIZERNFAI—M (B] master 5
slave, MTELFILREBE CHEERGRAXERN ) . SRSFRIAEEE —PMEHE—
EMFIR.

RERXRENHAIRE, SREFRESERFREEAENEK, BXMET, ESN http/
www.clusterlabs.org/doc/ @ ERY {Pacemaker Explained) ( Pacemaker BBEi%EH) , BS
M“Multi-state - Resources That Have Multiple Modes” ( BIRES - BEEZSAMTEMNER) —

6.3.6 FTWIFIEIN (JTTEM)

BT AR ENRIRE XIEIN, BEFERAXEETRRAERRENITAAR, EII1SEH
CRM q{aI 1S E MBI, FILMER crm_resource --meta fpdEREfRTIE 7.5 “AINEEA
7R R FTIRE R Hawk2 Ri& & RIFIED,

FT6.1: FRIRAFFEDR
priA U iAE
priority MRAARFAMBHFRELTF 0

BT, BEREFELEMRER
RIBOFTRAEILMLTRERS
M FRAETIEIRE
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HEIT

target-role

is-managed

maintenance

resource-stickiness

migration-threshold

60

E[BU

BENAEMMIRST
ﬁﬁa%ﬁﬁ?ﬁﬁ%ﬁ
B: stopped. started.
master ,

EERVFEERM

S LEZRIR ? 721FAY

{E: true., false, Ul

RizEigE R false,

MZFRIR N AZEM,

FEHRBHIRAS TR
T (XE5RAEFRZER

maintenance="true" B

FTARE)

BRI UFLIBEIR ? RiF
A{E: true. false, %0l
RiIRER true, NFBEHR
BT RAAZEIR: HERE
IFEMIXLEERIR, FELEARE1E
XEESHRAIRTS . IREI ARE
S EEINERMNEERR,
EESEEHESRERIE

§1§H|i>“4

1l

REBEMECUENBREE
gnfa 2

**I‘—"'J:E’Jlttﬁﬁfhkiy" 3
PR BEME Z T RRB RS
FEUFIR ?

AAAE

started

true

false

calculated

INFINITY (B2

HIRE (FTTEM)

)

SLE HA 12 SP5



HEIT

multiple-active

failure-timeout

allow-migrate

remote-node

61

E[BU AAAE

MRBEERNFZRES stop_start
MR EATFIERE,

NHITH ARE ? RVFRY

{E: block (EZHIRIRIEH

AZE). stop_only

stop_start,

EmERNNEREENRE—F 0 (EEA)
EETHE (FRAFTFFRREE
REMENTR) Z8l, TR

FELDH?

AVFIZ$F migrate_to false
/migrate_from #{EHE
RHITRIREERE,

LEFREXMNEET REYE  none (ERA)

Mo, X RBERNLTIETR
BA, ENEXME—REMA
FHRRIZIZE TR, WRRIR
BEHMSE, MILELESER
ERE remote-port if
O EEFINENSE,

Z2E: (FHAE—
ID

IHER R SEMAMBERA
BRIDHTRIDEE,

HIRE (FTTEM)
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EIN E[BU AAAE

remote-port guest 5 pacemaker_remote 3121
BIE R ERNBE Xif
He

remote-addr HITEETRRMARZ guest  remote-node ( AIEENR
MENBRZEZZ P #9E)
W FENA,

remote-connect- 3% guest EEHEEIT ZHIAY  60s
timeout F1FAIE],

6.3.7 SLPIEM (&%)

S ARMEREENMAIEESH, XLESHETHERNANT AR NMATEHIARS G, R
FRBEREZIFSH, WolEA crm_resource s EkiTiE 7.5 A NNEREE R RETRE R
Hawk2 SRRINXLESE, £ crm &L {TSLARER Hawk2 B, SLAIEMS BIFRA params
# Parameter , BILA root BMMITU TS, FIHEI OCF MIASZ HHISLAIEMTIZR:

root # crm ra info [class:[provider:]]resource_agent
3y, (FLFNEERSY ) -

root # crm ra info resource_agent

BMEIH T BB REREMEIME,
fian, &<

root # crm ra info IPaddr

R E AT i

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.
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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, [eth0]): 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 eth0:1 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
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

6 KPIBIE (B8)  SLEHA125P5



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_0 interval=5s timeout=20s

Q iiE: . FIEWSRAEFRHSEOIRE

BER, H RENSRKSHRLEXGEN, B2, ESKOIBHEEEFHA,. =hEs)
9’{*'LAJ~IJ§E’J¥—&2L7¥(O

6.3.8 HHIRIEMF

RABEAT, BEBASMRBHNTR—ELER . BERTEENTIERE, SEREMRER
MBFREX R, FJRAMBERFRNIEBRINEMNRIE, BEXESER, BENFE 647 "HR
%?EIJ”O

\
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R 6.2 RRRIEEM

1RE R

1D BHIRIERIR, WIIRE—M, (FA2ER
ID),

name BERITHIRIE, EW{E: monitor., start
#0 stop.,

interval MATIRERYINZR, B4 7

timeout EESHSATERBBIRIELM,

requires FEREMLERG ALK EUERE, RITH

{8: nothing. quorum #1 fencing ., #K
INMERURTFREEARRINFRNERS R
stonith , ¥F STONITH &R, EKiAMER

nothing,
on-fail LEIRIF RGBT ATHYIRIE . SVFRYME:

° ignore: RERAFRLBERM,

* block : RYZFREHRITEME—T &
€.

* stop: RIEFBFEABFEEMAMUES

* restart: RIEHEH (CJEEARREL
mRLE) BER,

e fence: XFREHFENT =
(STONITH),

e standby : ¥ERERBRNAFREBEIT
REBE,
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R ETBUN

enabled MNRERN false, BIREMIOREFE, RIF
#{E: true. false,

role REFREBILABNAIGITIRE,
record-pending A 2FIRERNBRMFRIRE, (£ (1B RIRT

iR B IEFE TR IR ERRTS,

description BRFHEIR

6.3.9 #BEE
RRNERESZ U TSR M:
e op_defaults (IREMILFEE) ,
o ERIFIERPE XHEFEBAHE,
o HRIRE XM EBRE,
Q iiE: EMRER
MRAFREX THEME, WNZERLSTEERME. ZREMNFEEBAETERRER
HRE XHIE,
REMREDRIEEEE., BEMNREGNKNRERAE (TYEN) FkiRE, FRMT:

1. MRFRSITER, EFERN, HEFZUEFLE.

2. NRFPLUEFRBEK (FIN, BFEFELEEHMERESK]) , BEEERZTR. K&
KRBT RF A DB R EE.

ReJBAER crmsh A Hawk2 {BRIZRFR 2 BEVAEFREEMISENBRE, WEMREBN
ERRIESSERIN T AR:
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072 6.1 . FAEEMNE

1. REFFRRIAELLE (EREIRLT ) FFERIE,

2. MNRFE, BRI op_defaults SHHMERIMIZE (FXIA) BIHE:
a. lgn, 4% default-action-timeout iREH 60 F:

crm(live)configure# op_defaults timeout=60

b. WFHEEEKAEHAMRMIZIR, NiEXRBAVEBE,

3. ARBEEIRIERN, RINEMAY start F1 stop E{E. A Hawk2 B EIRIERT,
X R FIR B AR EIY,

6!1 ,mjﬁnk

MREBWHRFREMEEIT, BDANEEEFTREN.
NRFRENIZFANENEIE, FFREATIE

* IR#E /etc/corosync/corosync.conf A logging ZRNIEEMBEE LR BEX A

Y

o WIEREBESIETH (Hawk2, crm status ) 1 CIB IRZASERD RERH K,

c BEVENEENRERMF, JEEFLFRUEEHNERSURES AR MT <L
EENRR. RRLAIRARERD], BREURTEEMESENRTS.

MBEAEEFTBFEN, WASEHMAINENNRRE, BERRLERTRINALER,

B EFLEMFIR
BE, REFZREET, AREEEN. B2, ATHENARES, TFHELEMHFIR
FCEMM. fan:

primitive dummy1 ocf:heartbeat:Dummy \
op monitor interval="300s" role="Stopped" timeout="10s" \

op monitor interval="30s" timeout="10s"

SHHIE dummy1 &F role="Stopped" IKEH, EEMSE 300 Mit& —IX3i%
RIRAIEMIRE, EEiTh, FXNEMERERR 30 #,
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ol
CRM &8N R EMSFNFEMITYGRED, R RN, BEREZEHERITR
M, MNBAFEENX T STUEIEIE, N CRM &£ R (B)FF B & /N\K —TTURIE, FHAFE
FREBMEEDIRMNFEIABNE, NRREETFEWERE, MERAEANEEEMNIIA
B, ZNMER 20 7 (MNBEKRE\EIRE op_defaults SERIEEHMEIAE) . IR
BB BENITEDS op_defaults B, BEALZFRIIFNE X EEIEMIRE, B
Lt, sTBURIN—MNEIIRIEHIE interval 18EH 0, flE0:

crm(live)configure# primitive rscl1 ocf:pacemaker :Dummy \

op monitor interval="0" timeout="60"

rscl BRMNIGTE 60 ¥ /FE8RY, MAE op_defaults FE XK 2FENHELEN
R EMIRIEBEINME, MNRKIZE interval="0" UIEEBMZIFRMIRM, CRM BB
NMERBRNZRIREX TIEFAEMEMIRIE, FHR EmA Tt ERNEVEBRE,

THRRUNFIE A E R EEIE T BRI IR IEMERIE:
° Hawk2: iT72 7.13 “/RINFIMELIRE"

e crmsh: 26 8.4.9 T “BEE & RIAM”

6.5 TIRLR

REFMBERRRRTM T ZESH—87, MERERSHELTEIRR, EAURELEHRT
IERRIE, FRARATEREEMERHET R LBITRIR. MAMIAFRIZIR, UREE
RIRMRE T LR M TR,

6.5.1 #4zRER
RE=MREILIR:

RIRNE
UELIREXFIRAI A, AR ASEIREML T = LiE1T.

REHE
HELREMBFEMLEZ IR AT A — N R E—i#EiET.
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HIRITE
295K TE SARIERIIRFE

O == YRSHERREEAIRS

* REHIHFREWMMFARELENR, MENXEEROBNTRANHENR, H
P B R AMLAIRA R AT RIRARIALS

* A"EWEESRRRARNENAT SNERRWFREREMIR, HRUVIANAT
RREZRNSNREHTR, NENATFHRR.

6.5.1.1.1 (FERARBFEEENXLE

FJUAER ZFREFREXME., HESINFAIRNEABR, ERXEER, ExRREHS2E
SRR —ANEEF., BAET, ATSRIMLEBER, APFIUEX —MHRIRE (R—ELEEERRIA
RITER) , BN XREXABENIR, EERRMESHBEEN, FEIMEE
S2ERIRIER K, BIFREHITREAN TSRV EREZE, BESTIEMALEF,
NBA R RBIRATR

il 6.4 : AFMRELIRIZRS

f5Ian, BILAfE crmsh R{ERMRIRSE (loc-alice) WBATFECE, HAMEM IP ( vip1
M vip2 ) EFE—1T = alice:

crm(live)configure# primitive vipl1 ocf:heartbeat:IPaddr2 params
ip=192.168.1.5
crm(live)configure# primitive vip1 ocf:heartbeat:IPaddr2 params
ip=192.168.1.6
crm(live)configure# location loc-alice { vip1 vip2 } inf: alice

ZEAREERBREENRNEE, BEEBUATHNRA:

Bl 6.5: HEFIRHE

<constraints>
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<rsc_colocation id="coloc-1" rsc="B" with-rsc="A" score="INFINITY"/>
<rsc_colocation id="coloc-2" rsc="C" with-rsc="B" score="INFINITY"/>
<rsc_colocation id="coloc-3" rsc="D" with-rsc="C" score="INFINITY"/>

</constraints>
RBEERRWERLEE

<constraints>

<rsc_colocation id="coloc-1" score="INFINITY" >
<resource_set id="colocated-set-example" sequential="true">
<resource_ref id="A"/>
<resource_ref id="B"/>
<resource_ref id="C"/>
<resource_ref id="D"/>

</resource_set>

</rsc_colocation>

</constraints>
NREFERARBEERBRINFARVEE, BEELATEANRA:
5l 6.6 : EFARER

<constraints>
<rsc_order id="order-1" first="A" then="B" />
<rsc_order id="order-2" first="B" then="C" />
<rsc_order id="order-3" first="C" then="D" />

</constraints>

AJfERE B FARNGREREMABERB:
#16.7 . URBRERTNEFHZ R

<constraints>
<rsc_order id="order-1">
<resource_set id="ordered-set-example" sequential="true">
<resource_ref id="A"/>
<resource_ref id="B"/>
<resource_ref id="C"/>
<resource_ref id="D"/>
</resource_set>
</rsc_order>

</constraints>
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RRERTURBEFM (sequential=true), HeJUARTLFHI (sequential=Ffalse), It
9h, BTLAEA require-all EM7 AND 5 OR ZiEZEItNik,

6.5.1.1.2 AHEERMINKIHEBLROFRE

B, B—HRAEREER 1T RL (EXHENR) 2EBEH, EBRERXEREZEAR
EFEERSMT, fll, SEEER— M LERERNSE, EFNFEHEEEPR—IMNERR
SWENERN S — N EIE, PJCATE crm 4hER{ER weak bond SFSSEIULEER,

TR S RHEEIE T iR E XL "S54 E "

e crmsh: 35 8.4.5.3 77 "HEGBIREHIERHRIRE"

6.5.1.2 BEZEER
THRRUNM(ERAEEMHESIET ARMSMHLR:
e Hawk2: £ 7.6 T “EBEXHFR"

e crmsh: 28 8.4.5 1 “BBE&RAFR"

o

BREENRNESERURINFNEEEATSMNIEFAERER, BESRUTE, FTUMN
http://www.clusterlabs.org/doc/ 2 ifj[a)iX 34 :

\

e (Pacemaker Explained) (Pacemaker BE2E1%PE ) , “Resource Constraints” ( ZIRLY
R)—E
e (Colocation Explained) ($t&1i%FR)

e (Ordering Explained) (AR )

6.5.2 HWHTLIRIE

EXARE, ERBREDY ., SMOBRRHELFAINERAMSD . HE, NIBHR
FREECHELBFEPELMLERRBMIEREI ARG NBRNTBEREIN, 28I
BIRBRUE, ZRDBANNWEATRELZETZHER, TEZRNSEE, BERIE

BENBESNTR,
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INFINITY (E35K) BRIEX R 1,000,000, RESHEERSEFEB/UT =1 SN
o EAE + TFHFK =FLFHK
o EE - EHK =-EFHK
* EHFK-EFHK=-TFHFK

EXRBARE, FABMIREBE M. TBRRREFRAGLEFRARNE. 78BS
MILIRFENA, DHRENLARENA. BLERANRNS B ABRERREZESMELIR,
A B E R REMELER ZER B AR = BI0F

6.5.3 ZFIREIRFNLIR

MRENTHFRR (BEUE 6.3.4 7 "FFRER") , WAIENTEEMLRPS|BIZER:
° lRF£95R
o HELE
* rsc_ticket £9R (AT Geo %K) .

BR, HEHNRTFEISIWNRIRSIA, ZRENSESHRIRSIA,

FEARPS| ANRRERARIRKEB ZERWAERERR. XEKRE, HRENATSIAA
BRI BRIEHE R, EORPEIAZTEEREFZFERNEAHN, EUEZHLEFEE
B, BXRARENET, BSNLE 717 "RORERAFRE"

6.5.4 ME¥XBTR

FFEELISENSBNERI, MRESATR ETELILRE, BELREEIRTSR
EXRWT N R, EREAHNEESIEMT S, SXF RN, EXWIHHRESIEM, &q]
MAZ IR E X RIRRIESFE X2 ( migration-threshold ) , AiZEZERBESITIRIFT S,
MRBEPFEFR MU LT R, WIFEZRKFEEZIT B High Availability #R{#4EE,
BrefEd HFREREE —PHBMIELRI— migration-threshold RIETE LEFIFIG
HEEB RN R,
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TN EHEEE T REENEERE TR

* Hawk2: 55 7.6.6 7 “lEE AR FELEB T A"
e crmsh: 38 8.4.6 T "“IEEARMFEEBZ TR

5l 6.8 : TBEHE - RiZ

fBgn, RIREBELR rscl FRES T —MEEAE alice THREGITHUELNR, MR
MEBEMT, RAESME migration-threshold #EESIBEVI';&J&ﬁttixo WNEREFE T
£ >= migration-threshold, 2FHFRIBEIT—1EIE

—BiREEME, TREBABEEITAMER, BERFIZERIFR failcount A1k, XBIEA
HBEHSEEERFINITHETIZRERIEN failure-timeout EIHIT,

flan, &E migration-threshold=2 1 failure-timeout=60s E@SHERE
EERMANERIBIFTR, AIFZRFEE—2HERE (BARBUR TR
#) .

IRHEMSERNRE, REERFEBNELNIS LMK :
o BINLMIFEMITEIZEE D INFINITY, B2 E24ERIETR.

o BIFHNEAERF#K ( stonith-enabled i8&3 true B, XEEIARE) .
WMRARTE N STONITH =B (3¢ stonith-enabled i&&%H false ), MiZZFBRAAIT
%,

BEXEeEEHEEET AERAIBAENEEMETRNFRER, BEL:

e Hawk2: 3 7.6.6 7 46 E R ENEEB T =

e crmsh: %5 8.4.6 17 “lEE R EMEEBE T ="

6.5.5 WEMNETS

SRETRIREBN AT EERN, FRUESNENERZTR. AFLEFRKER SR
ZEIBTEMNT R, HEBRELZARMEOEINEMT R, FEREZRIEME, TUE
IR AR 2[RI E R IR

EEABMMEEREEEMNTEX:
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R 0:
XEHINEN, BEHNEERAPIRESMUE., IBKREHOHEN"RIF HIRENT
RLETTANAEZBRR, WENMNER/LFERTENNERE, RRARIGESER
BEZENEMI TSR L,

BEXF 0:
REEBREBESAMUE, BERINREEGENT RHANSBH, EHSRANZREHE
BEEEIHgIMUE,

BE/NF 0:
REEBEBREIRMUE, N EHSRAABHUEBEEESAIIUE.

B INFINITY :
MRARENTRAESBITRR (TREV. TAFL. 1A% migration-threshold
SEEEEN ) MamRiRER, RRSSBEIFMUE. ILEMMERNLFERETRLE
FRBEMERE .,

B -INFINITY :
RRSEBEIRME.

6.5.6 MFEAFBFRNFFMHNEZIR

FHIEFEREEBEE, FLER (90 Xen guest) EEHRECINT S REEBTEER, NERAR
REHZBEHNSEREBE TRENEE, MNHRFEEERZEE (EEEXK) .
ZEEBILER, TI{ERA High Availability Extension 38 E M F244:

1. BETREHRNEE,

il

2. RERRTEZNETE.
3. HIFMERIRRES,
THRNEEAEEREEE T A EXEIRE:
e Hawk2: 55 7.6.8 7 "IRIBET HFMECE FRMNE"

e crmsh: 5 8.4.8 11 "IRIFEH AT M ER RNE"

74 RIFRFRAHZMRER IR SLE HA 12 SP5



MEHRERENTHATERBERZFER, METHSEHEAALFZENERTR. 20
Faxt High Availability Extension ME T2 LXEE; ERRHAFRERZERITALZEIHAE
REMFEEEEK,

EFNEERFERNTSRENTE, BERINAXEY., TREMNAEFHRZIAEXRE
t, HREEEFTEENSNEM/MEN., B2, BHEELTREH,
MRFEBINARXREMNZNZRASHIRELELIR, M High Availability Extension £&&
tbiER. BRI, BREHMERFINHEMEREERNTR L,

Q iE: EMFIAREN
TEERMARBRENAREL., B, hTECANEE, "JAERERMERIRM
FHEEERMNAXRENL,

High Availability Extension &8t 7 A/ ERBGMNANEE T REENMHZREK:
NodeUtilization FREREKRETRNEE (5 CPUMRAM BX) . ZEEEEBNEGN, B
BIERE, REEFMEIIMTAEESIR: ocf:pacemaker:NodeUtilization , BN TR
BB EEXAIEET. SKOIBE, FARIBIRRMET S CBEETR,

AT BEMENERNRIEER (5 RAMFI CPU BEX ), Xen BFEREEBEINE. Ba) Xen
#HiEfE, EXNRER RAM I CPU MEAER . FARBMHZERNEZREER.

Q EE: EAT Xen F libvirt RREFIRAIE
ocf:heartbeat:Xen FFEREBANS libvirt BEEA, Bl libvirt FE4E
BAZCLT ENR A,

YfF libvirt, i&{EHA ocf:heartbeat:VirtualDomain #HEIE,

PR T HMSRRERSS, High Availability Extension & f81F&id VirtualDomain &FRMKIE

B EHFIR AR, SENELINAEY CPU F1 RAM ER1ER ., EEALLINEE, EREEE. 8
HIZFFRBGNTAIEIE: ocf:heartbeat:VirtualDomain , BJCA{EALA T LGB M :
autoset_utilization_cpu #0 autoset_utilization_hv_memory , FEEEKIAA
true , IBPESNEMEHPRER CIB FHRIARE,

SFNNENERETENERLR, NERBLINER placement-strategy Bl (2B
BERIF ) $BE, PIAEWNT:
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default (ZKiME)
AEBEINAERE, REMUESIHESRE, RSP FEE, ZEEBHEIPHET=F,

utilization
EHEPT RO B RBN T AFEXRAEREERNEBEFNBEE, BNBIES
REFFEBITRE T E,

minimal
?’H%E TRELERBITTATERFERRERNEBENARE, 2R EEPEIR
EELHTRE (UMTEERTREREER)

balanced
EHEPTRELBREBN I ATEXRHEREERNEZENBZEE, 2RI HEIR,
ML ZEIRTEEE .

Q iiE: BEARMLER
JRAMNNERBRRERE - ENNNMERE RN B A NENIEFE T RL SN RES RS
R, BWEREWMREFZTRMAEE, MEEZRAEREENTR,

6.9 : HHTFEHERERA
UFREERTREEMNEEUN., TREESEN=T#HSE

node alice utilization memory="4000"

node bob utilization memory="4000"

node charlie utilization memory="4000"

primitive xenA ocf:heartbeat:Xen utilization hv_memory="3500" \
params xmfile="/etc/xen/shared-vm/vm1"
meta priority="10"

primitive xenB ocf:heartbeat:Xen utilization hv_memory="2000" \
params xmfile="/etc/xen/shared-vm/vm2"
meta priority="1"

primitive xenC ocf:heartbeat:Xen utilization hv_memory="2000" \
params xmfile="/etc/xen/shared-vm/vm3"
meta priority="1"

primitive xenD ocf:heartbeat:Xen utilization hv_memory="1000" \

params xmfile="/etc/xen/shared-vm/vm4"
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meta priority="5"

property placement-strategy="minimal"

MR=ATSELETEEIRS, BLEE xenA BHEKER —1MNPaL, AER
xenD , xenB # xenC FREE—EFEEPF—IS xenD HEEE—I.

MR M EHIE, TANEAEELRAEUMRERMEARR., BHERIE

xenA, xenD [E#u0ltt, B2, REBHERSKRAIRE xenB f xenC AH—4, HF
ENNRERER, ERRE, BEMRAIHARENE, EELEFT I FHFEREEFESHM
%R,

6.5.7 {ERIMCHERIR

tR1CRE Pacemaker RERIAFIBIINGE, ERAMRICAIA—XMSIAHZNRIR, MATEXLRIR
ZEIRIEEAAERINT R R, LI+ ERTNHES EEXMFRAITHE, Fi, MR
BENAREENBIEERX, BrIUEIE—NEHR databases BIHRIE, FHIFEZEBUIERER
REPTERFERINFILEARC, X, AFBEA—FHTHEFLENFEXLER.
WCtE AT LA TR, #lg1, loc-db-prefer MELFREMNARIFIET databases B9—4A
RiR:

location loc-db-prefer databases 100: alice
THRUNFIEREEREEIET BEIERC:
e Hawk2: 1172 7.12 “ARp0tric”

e crmsh: 28 8.5.6 T “4¢A/ARICERIR"

6.6 EIEiEEN LRIARSS

ERE/LER, SEEBEMAMBTETREIN LIRS EZF[ERKMESE, SUSE Linux
Enterprise High Availability Extension 11 SP3 B[iLF i@ MG R T MR FE EM
EBIBRSS . RERINAEY pacemaker_remote BRSZELTEFLF SUSE Linux Enterprise High
Availability Extension 12 SP5 2HEEMEMITIZEN LRIZTIR, MUNEXLSREEELAIBE
ETR—1, AEXTFAFPELETEN L RREEEMK,
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6.6.1 {EM R+ IEIZiz EV LRIARSS

FEFUNLAEE L P T BAEIE VM IER AL ( REEBREIEIZF P LI guest B =[iE#E VM £

I2), s&F@LM VirtualDomain 5§ Xen {CIBIBFASMRIAR TR ., EEIMAERLE, HR

HE RN PN E o] AR HIT R 2IRE A SESINEALAIE

BT RN MG ( BARTFR /0 Nagios #fF ) B9Z#5, High Availability Extension IR7EIEE]
ISR EN ERIARS . IEATCAUREE guest LRISMERIRZS, MEEIEDX guest Br%R, 41

9, VM guest FIBERIBITH Z BT 150IAY Web FRE KB HEIIMLEZIR, WE, BT Nagios &

RIE, BELCTLAMEM guest ERY Web BRSZB ML HFIR, MNRXLRSBHILIEIAR, High

Availability Extension 13 ft& 5 guest FE B IEBIRE.

ANERIRAY guest MREGTEIARSS (FIU0, guest ZfEF NFS BR5528 ) , MXMARSZFILARHEFE
BIEMEBRIR, tLrIARER Nagios FiREITEMAVIMNTRARSS

ZRCE Nagios BiR, DAEEN LLRUTE
® monitoring-plugins
* monitoring-plugins-metadata

WERY, YaST 8k Zypper 15 ##R N f7 £ BLHE IR 14 o] &L

REMEHEENBETRRER (BER VM) NRREREP—MAEAG, NMRERHEE
MFBREENE, WFERZERE. BXREERM, BFSL06.10 "HENEHFLEESR" . 3
&, WREERA Nagios FIRNIEEIMEE M EN MRS, TrFXERIEEE N ZBRIR,

#16.10 . HBEMBEHEESRIR

primitive vm1 ocf:heartbeat:VirtualDomain \
params hypervisor="qgemu:///system" config="/etc/libvirt/gemu/vm1.xml" \
op start interval="0" timeout="90" \
op stop interval="0" timeout="90" \
op monitor interval="10" timeout="30"
primitive vm1-sshd nagios:check_tcp \
params hostname="vm1" port="22" \ @
op start interval="0" timeout="120" \ @
op monitor interval="10"
group g-vmil-and-services vm1 vmil-sshd \

meta container="vmi1" @
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0 ZHEMNSHEBMBEKETERE, HEMEHEISE hostname S5ARSZEE.,
EEE R E AU F] ARATHY EA A EK IP ikt

© ENEH guest BRIFRAHILERSETEE—RIE, FANRIZERBKILN
RiRBENEERT

©® ocf:heartbeat:Xen., ocf:heartbeat:VirtualDomain &k
ocf:heartbeat:1lxc EEMBEFEZRFEESE. TR VM 5 Linux FE:.

N ERBAMREZERTF check_tcp EHH— FIR, EHRIUE X RNEREHEEEE

BEZ/ RIRE (H8 check_http =X check_udp ) .

MRRZBENRBERE, ErIURLEIEE hostname S, MEZFAZIETHE——

RINZSEW. Hlan:

group g-vml-and-services vm1l vmil-sshd vm1-httpd \

meta container="vm1" \

params hostname="vm1"
MR BB EMAVERIRSE VM RREHE, WEESENEZBEAAFERETRAIR
(VM), FTLABITIEERRS MMIRIER) on-fail BHMREEEXME R T ERITHIRE.
ZXiA{EJ restart-container,
EEE VM B migration-threshold BY, SIFARZAIHFETTRERER .,

6.6.2 {£HH pacemaker_remote Bz = ERIARS
M pacemaker_remote FRZBEIIGESIAMEET RAIENT SSEERVIITTEN, XLE
T RBOR R RN T I TR SR T BE R B EERIRL R .
High Availability Extension SRfER] AR ZNREHIALE ( KVM FI LXC ) AR IF BB X L E IR
MZEIR, MAHEIIFFIEIT Pacemaker Y Corosync,
W FENEEIEAEREZRNENIARL VM FITEBRSRIAE, SIMETUER TR
=

o "EH" (#7¥ ) B¥E T IB1T High Availability Extension,

* EHMMIETT pacemaker_remote S5 (JLFAFRRE VM It TEMEKE ) .

o "BII'BET A LB SEN VM FiEEE VM LiB1THY pacemaker_remote AR
%, B VM fERIZFE T RS R B BE &R,
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MATFIZET R EREREEEK, BHILXEKRE:

o mIETRASEMHHE,

* mIETREIEM A DC,

o IEETRAZEREEMEPRE ( Corosync 1Ry SAEABREI R 32 MR ) BILIR,
IZBJLATE http://www.clusterlabs.org/doc/ 2 LRY {Pacemaker Remote—Extending High

Availability into Virtual Nodes) ( Pacemaker iZ#2 - S rTAMT RAIENT =) PIRAEX
remote_pacemaker lRBHEZER, EFEZSNRAGIFIFMAIIRE A,

S sS= 4=

6.7 BURFABITINA
HNERTRERMES EMESRAL EZEEE NES1Z T SIVERZEIE, High Availability
Extension 12t T —MEIBRNRIE ocf:pacemaker:SysInfo , ERLLRIBETIAM T SEHIE D
XHEJIR . Sysinfo RA 2BIE—1NE R #health_disk WP mEM, MNREMIFHMHEEN
SR ERFIEERS], MSKHIZEER red,
ZE X CRM £ AIRARNA IR SRS NI R N, SEREEH#EIRIN node-health-
strategy,
02 6.2 . BERZIZITIRTEN

ZEENMNTREREEZ BN ZT SBMNBRAIR, BMITUTERE:
1. BB& ocf:pacemaker:SysInfo HiR:

primitive sysinfo ocf:pacemaker:SysInfo \

params disks="/tmp /var" @ min_disk_free="100M"@ disk_unit="M"@ \

op monitor interval="15s"

0 EZSUNMESX, FlW, /tmp. /usr. /var F /dev. BEESITOIXER
BlEE, BUSEEITIR.

Q iiE: BAUM / XHFRG

BT disks FIEERSEX (/). EHXEINFIRLEZE EN.
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@ XLENXFNR/NFIAMEZE, Sthe]MEEEERM (ELFFP, M RRE
F) . MRKIEE, min_disk_free EINRFER disk_unit SHAEXKE

© REMEZEIFTERIRNL,

2. EXMRIBRE, BeIE ocf:pacemaker:Sysinfo MeEHEENEET S LB
Lt5epE,

3. ¥4 node-health-strategy 1&E&X} migrate-on-red:
property node-health-strategy="migrate-on-red"

gNR #health_disk BHIREN red, MRIESIZESF -INF RINFIZT RBFRD
B, LSS SBIRFTEEIR. STONITH BRERRE— MEELILENEIR, BENE
STONITH FFiEABiETT, NrRIFRIZTR. FiY (B BEZILEINBRFHEREFRA,

STRIRAEMN red RERE, BRRSHEEINNL, AEBRK red IR, ETREBHRX
BITHAR. ERIBETSRHERTINEFR—MTE:

* MITUF&GRS
root # crm node status-attr NODE delete #health_disk

o EiZT &= EE 25 Pacemaker,
e B5|BZTR

TREMRERSHIIBREBITRR.

6.8 EZER

http://crmsh.github.io/ 2
AT S AMREEENSRESITRE crm 4M% (crmsh) BIEDT,
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http://crmsh.github.io/documentation @
REEX om SPEMSHXNY, BEFER amsh TREAEEIZENAIHIE, UKk
crm ARG EM T, FERITE http://crmsh.github.io/man-2.0/ 2 EifE], http://
crmsh.github.io/start-guide/ 2 IR THEXEIE,

http://clusterlabs.org/ @
Pacemaker 71, F# High Availability Extension 2 tHIBtE R RETERE,

http://www.clusterlabs.org/doc/ @

REHANEEMTFMH, Uk —EEE—MRESrEE A, f1:
e (Pacemaker Explained) (Pacemaker i%fR) : B&<Mm. FRMSEEFE,

e (Configuring Fencing with crmsh) ({£R crmsh BEEEF# ) : B EMER
STONITH &%,

e (Colocation Explained) (H#E1i%ER)
e (Ordering Explained) (%8R )

https://clusterlabs.org
=AM Linux IBREDT,
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https://clusterlabs.org

3

7 {EMA Hawk2 EEETIEEEFERIR

C

ERENEIEHE LR, B5FH HA Web Konsole (Hawk2) B crm 4h5% (crmsh)
SOITSEARER ., NREBMEET Hawk BIERIEAR SUSE® Linux Enterprise High
Availability Extension 74, ZE5E AR IRA Hawk2,

Hawk2 9 Web FAFP RETRFMIE Linux i EHAMINEIR Linux B¥5E, B4, 0
RAGNEHRB/NWERFRE, EHSERMNMNEENBRRAER.

7.1 Hawk2 &3k
NERGZHEATEKG, AFRPAEE R Hawk2:
e Hawk2 BIMMEZETEE(ER Hawk2 EEMNFRESEET S .

o EE(FER Hawk2 if)BET ST ENIE, EELRBRAT JavaScript F Cookie 8 (
f2) Web JIST28 A BEBIE .

o E{FF Hawk2, HMEEEIT Web FRENZEZZIT = _ EEEIHERMNEY Web BRS . iBERIT
12 7.1 B3 Hawk2 BRS",
WMRIEZER ha-cluster-bootstrap BFMIMAIRERFER, MILEAYT Hawk2 FREZE
BA.

* Hawk2 P W12 haclient ARIRR ., TRIEFFEIEEHR hacluster A9 Linux A
F, ZBAFPEARNE haclient A, {#H ha-cluster-init BIA#HITIRER, 1§
7 hacluster AFIRERIAOL,
fE/235) Hawk2 Z g, {BIREE hacluster HFHIO%, @&, IBRET
haclient AM9EF.,

BEZER Hawk2 EENATE T R EMITIRE,

iTF2 7.1 B HAWK2 RS
1. EEEEIINT S L, STHMEHL root AFREMER.

2. BEMAMNTGS, RERSIVRE
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root # systemctl status hawk
3. MRBSBKREET, BERAUTHSBMNRS
root # systemctl start hawk
INRAHE Hawk2 5| SR BEEED, BRITA TGS

root # systemctl enable hawk

7.2 E3X

Hawk2 Web SREf§EFH HTTPS t#HiXFix O 7630,

BEFEEA Hawk2 ERMANBFET R, MEFTLUFE—ANZNRIEHL IP ik ( IPaddr 3%
IPaddr2 ) BEMNS#ERR, ZMUEFEAIFHEE., MLk, Tt Hawk RRSZEMMIET
= FiEtT, B imERe] IERERZARS .

7Ef£H ha-cluster-bootstrap MIAIREEERN, RAKBCEEBEERM P LA T
58,

itFg 7.2 . HEF HAWK2 WEB &

1. EE—BITEN L, B5hWeb XI5T2EH 8 AT URL:

https://HAWKSERVER:7630/

{£F1z1T Hawk Web BRSZRV{EMEFSET =09 IP it s EN 2% HAWKSERVER ,
MREEEBREN IP Ut UAEA Hawk2 #{TEEESIE, SEMZEN IP it ik
HAWKSERVER ,

Q irE: IHES
HEEXREIR0E URL HNRERERES, WRREATERZRIES, MG
nF, BREREBANEARTELES.
BRBUES, BERREBFEEFSIREUEBAT .,
BYpez, RIEXSIRRARMEIIN, URIES,
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BXRNEFERZRIEPERNERDIEPMAIBERMEBNER, BENER
BERIES.

2. £ Hawk2 BRREE L, #A hacluster B (EETF haclient BREREMAEF, ) B9 A
FPEMO% .,

3. BRER,

7.3 Hawk2 #iz: £Z27TH

EX Hawk2 [, EMSBR—1EME, GMSER—MTET, EREIETHE,

Q EE: Hawk2 =] FALNAE
EIABEART, B root 5% hacluster BHERMWAFPNMEHEEEXSEETRE
SihmiR, Ad, EREETTIER (ACL) BTLAE CAYAIAEIAER
YNETE CRM HFEFA T ACL, Hawk2 FREYe] BINEEEUA T A F AETEIRA X LRENS
[E)AXPR ., Hawk2 FR#Y[AEICFAE2EREEHAF hacluster KM1T,

7.3.1 ENSi=
&g

o R —BTAMERIRMEFEIRS (5 amsh £#Y crm status fEFAE
) . BXREFEMAER, BSNE 781 7 BB EHE", NRBEEES guest T
= (1517 pacemaker_remote SFHFEFNTR) , WHEERXET R, FEM
MR A SCAY IR . R mER SRR AR S AV BB C R JL T2 BI e L

o (UFEMR: FIATFHRMSNEE (NRBIRET Geo #E, TRMUTFSANAEG
=), BXEFEAGEE, BBNE 782 T "BUS 1 EE, NREEES guest T
= (1BfT pacemaker_remote SFHFREFHTR) , WHEERIET =, FREA
FM R A SCAT R . R mER R IRAR S AV BB CER L 32BN =T L,

o [ARIEFE: FTHAALIEFENEEE, BeIUMPEREERS. BXAT, BS
MEE7.10 71 "BE#EMEIER",
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=
o RNFR: HIARFREFRRE. BXHAT, BENFE 757 "LEHEAR,
° RINLIR: FTANREEER=, BXAT, BENE 7.6 7 "LELIR",

° (5 AILEABIRSPFERE -, UESISEEMAENLERR (FIW, E
/> DRBD #Rig& ) IR RIAIE. BXAT, BENE 752 7 ERRSHINA

o JRiEECE: PJATHRERR. IR, TRAMMEM. Fic. ERNFEEAT.

o HELE: TRATENEEHEEINMNRFRMIEEIRNME, BXAT, B8
WEE 7.4 7 "EEEEFREEI,

e 55 HE: FH Hawk2 SEHITHY crmsh 55,
V5le)3=

o i FEEIEERRIFENIEHEITIR (BNATHEARY CIB BIiAE)NPRAIINIE ) &l
BREMNREE, BXRAT, BSITE 12.2 EH Hawk2 70 Monitor ",

o Hir: fIAERIEER RIGERIFIREZBR (RERF) FHAXLEEMERAE
MREE, BXAT, BSNIE 123 EH Hawk2 @ BIFEIRBE",

7.3.2 TNE1T
Hawk2 BITNEITERATEBE:

o flb: BEANIREIHRN . TATRIUASMETITENA BT RRESNMAXLEENY,
BXREW, BBUE 7.9 T ERAAEL,

* AFP# : FIATIRE Hawk2 FYEIEIN (90, Web REMIES, =EREHE STONITH

HFEARSHERES)

e #5B/): 1418] SUSE Linux Enterprise High Availability Extension X4, [EiZ&1TiREsIRS
Bug,

o EtH: BEHEEH,
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74 EEEEZFREEIN

ERMREEIEFBREDEIBERARMITARNIN, ENRamETH, Al@d Hawk2 0
crmsh ZZEMBEEE T HEREFNEN, BERMREIEXE, BER T HREEENREINEE
EETHE, FRERTEARFRERREN TS

e 2/FEIN no-quorum-policy
e £/FEIN stonith-enabled
012 7.3 (B EHEIRIN
1. &% Hawk2:

https://HAWKSERVER:7630/

2. NEMSH=R, EFEFELE.
HELERRNRITA. FRPERERHEENLESFE,
ZEFRENERENSRWEERELR, BREMEFEEZSRLT.

SUSE Hawk V) EEEEED D hacluster & ? -

& BERE BRE
SRE R R RIS B RERT .
stonith-enabled 2 j - ﬁﬂﬁ#ﬂfi{’ﬁﬁ%{é
placement-strategy balanced j - ELEAES AT REMFEER , BRI EER-rRMEE TR .
no-guorom-policy stop j =
R
HRBARE ~
resource-stickiness 1 z -
migration-threshold 3 z -
R
RIFRAR ~
timeout 600 =
record-pending 2 j =
-+
Copyright 09-2017
SUSE, LLC il

7.1 : HAWK2 - B¥EEfCE

3. #& no-quorum-policy # stonith-enabled F{EHIRIEEEHITIHE,
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a. 1 no-quorum-policy IREATENE., BXIFMER, BE8NE 6.2.2 7 "2FEDN

no-quorum-policy”,

b. NMRHFRELERREZZHER, 1515 stonith-enabled I8E& 7 no ., EKiIANERAT,
ZESHIZE R true, ERPITENBSREVINEER STONITH i2& ., RIEE
NME, SNRAKREE STONITH BiR, BEEBIESLEINEMZIE,

@ ==: TZHHE STONITH MR E
o WP REE T RUFIRALEH

o 2FBEEIN stonith-enabled 1 startup-fencing WIiRE
A true , NREEHRILERD, KREEZF.

. ZENBREERERENSY, BRTZSUEARRSER, WRHRTENS
#, NEFENRIAAMBZSBRAMAME—F,

. ERBKEERIFSH, BN TAEFEE-ISH.
4. RIEF/EERXAFIOMETRERNME, BRITUT IR
a. BIFBEME, BN THEREE-—ITRNE, HEERREXE.

b. ERMMEVFIRINESIRERANE, BNETREFEE—IN, ARWAE. W
RBEXIAME, Hawk2 2ETNEIUXLE/E,

¢ BEREANSH, BREHZSHBANAESENR. MRLBERFRINNMEFIEER
IMERBREME, BERERS 6.3.6 T "HIFIEN (JTEM) "M 6.3.8 T "HiRE
TE" TR BB IAE

5. BIAE,

88 B2 FREEIN SLE HA 12 SP5



75 EEEHBERER

BESHRESABETRSE LETNEN T ENNAREF RN ESE, HEAETRE

Pk, EREEARSSEE. MUREE. MR EMWAITEAEMETRS BN ARF N EER

B &R ET FAROAR S

E*TﬂLMﬁﬁ*i%ﬁL,%?A%6KH?%ﬁ§ﬂuﬁﬁﬁiﬁﬁg$ﬁﬁ(m\
. IBHFEFEF%E ) 5, Hawk2 2B R FHE:

S (LBIEM)
MERBRIZEGINRSSEA, BXEZSER, BESIE 637 T LpEME (28) 7,
SRR, Hawk2 SEMEREMNENSH, WXLLSHHITHRE, MEREEXNN
RIFEE,

1R1E
FHEMBRAE. BRESER, BENE 6381 "HREFE",
SIEFERN, Hawk2 RERREEMFIFIRIE ( monitor, start # stop ).,

TR
=0 CRM WGBS ERIR, BXESER, BENE 6.3.6 T "HFED (TEME) 7,
SIERTTIREY, Hawk2 2B#IIHZZRENEEZTEMN, O, X EIEVRIRSH
target-role B, HKIABERT, ZBMIRE RN Stopped, HLFREAKIZENZH,

MAx
EH CRM ENFRFENTRIKNNETE. BXESER, BENFE 768 T "RIENHZ
mEcEFIRME" .

Ee] AR R SRR ERB] 2X < fE iR X L S8 5 R Y INAL(E

7.5.1 ERIFIBERE (CIB)

HEEEAENEEERERLE. Hawk2 ATB crm 4hRiEiE. XML IEIRE D RS AR
E. B85 om HMRIEFREIANBEERE, FEEMSMERERFELCEARTER, BiX
FARIE XML ERECE, BRE XML, BETREESRUERER CIB FEEMNTRHFR, ©
ERBREFRZENXRR,
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7.5.2 {ERRSHRNFIR

Hawk2 @IS 2IRE B R AR (WEEH IP Hihksyk SBD STONITH iR ) KBRS, WTFESS
MNERIEZEE (190 DRBD HRi&&F5K Apache Web FRFZ2EMFIREE ) M5, XFAET
THER. ASR5ISETENMBEES R, FRHEFEZWANSHHIEXER.

W2 74 ERAERDS
1. &3 Hawk2:

https://HAWKSERVER:7630/

2. EEMSHU=R, EEES,
3. BEEMNEFZANE FELERGERA, ARERMFENES

4. REFEESNITIRE, TRREMNEETREE, RREMEmANE.,
Hawk2 £ EREEHITRIRIFUREENRLRE., BIREE, KBl REKE
A root O%AgENFARE.,

SUSE Hawk ¥ EEnEST D haclusterd ? »

7 Apache Web fFs5se Apache Webserver
EEEEE—HEHL IP HtibFn—4> Apache Web fR55 BB HIATEE
o 2 3 4
EELEFIRE G E Web TRISER SRR NS ARG,
B Apache Web JRS5ERLH AL RE — METEEAPIE X (HRSEZ S |, B7E Web RS EE512/
BRI R

EEREEET A e EER install
/S H mod_status, AR E SREHTIE Apache

7 blkzﬂ Apache FLE {4
B , #H Apache £

install &5

FEHFALE Apache

% A

Copyright ® 2009-2017 ] miRE | =%
SUSE, LLC

7.2 : HAWK2 - F§F APACHE WEB BREZ 2B E

90 1§ﬁﬁrﬁj E/lj\\buﬁ/ﬁ SLE HA 12 SPS



7.5.3 //J\\jJDIETJ%;I}IE;J?\

ZRBREARLBEMFR, BRITUTERE:

J‘I%E 75: /J\\ﬂm_yum/ﬁ

91

. B& Hawk2:

https://HAWKSERVER:7630/

. NEMSHER, EERINFR > RIEEIR,
HAME—BZFIR 1D,

. IRHEFE ﬂ%‘é?" HEM NREFRREEENFFRER, BERENIER, BXREERRE

MY, BEITIE 7.6 RINFIFEER",

 EREFEAMZRNREZE: Isb, ocf., service. stonith = systemd, Bxi¥

MER, BBNE 6.3.2 7 "SZHINHEIFLIEE

CINERERT ocf fEAE, WIEE OCF FRNREMEMHZF . OCF HTEAWS MENE#

MAERRFIRNE,

. MERIBIRP, EEFEFEANFIENXIE (190 [Paddr 8% Filesystem ) , FR2RIZZFIRNK

BREEHA,
gnitt, FRESSDEIEETTH

Q =
KRB RAPFHANEEUR FEERRZE (3F OCF FIREBURFIR M2 7 ik
HRE) .
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SUSE Hawk v SEEEEAT 3 hacluster & ?

D IgmasE IR
AR R AR EHRER,
——— Bl BN D, FHEE LB, BN, (IRHE ) A,
A RIEEMAYGI FIERE ocf :heartbeat: IPaddr , BB TFREMBIERET
&1 IP jodt,
s |
# ot ‘ I NFS fR5ER
- NFS fR$EEaanT445 Linux NFS BRESEE(FH Linux-HA shi ) siBEierea o
BE hasribeal _‘ iir‘.iLEE. BT Linux F1209 NFS SRIENEFER | BEaHBASTEEE
— Hitt=F&,
gl nffsserver ‘ £
HIRERBE R
£ v
1 v
TohmiE hd
FlrR=E v

SUSE, LLC

7.3 1 HAWK2 — [RIAFEIR

8. BRE Hawk2 BIWKIZ . BIENTEY, BRGCIETHEE, NREEND), BRE
M2 ER—FAE,
ZRBSH. BENTEY, BSWE 755 1 ENAF, EREZRNIBEEM,
BEN ﬁ&72ﬁ%§ﬁﬁ%%%§§%

7.5.4 //J\\jm /ﬁ*ﬁ*&

SIBXRERBRMUEENRR, EXFRRREBKEENAN, EXE, BrAIEETIHE
KEMARPSIBE, BXRMERERZFRERMFAER, BSNE 6.53 T "HIRERL

”
o

L]

A

72 7.6 © RINFIRIER
FEERFERAMINPEERIAZR—#.

1. && Hawk2:
https://HAWKSERVER:7630/

2. NEMSHEZR, EERINFIR > 2R,
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7.

3. WAME—RIZFIR ID,

4. FRERITIE 7.5 "ARINRIG IR HREVIES MU 5 FHA.

55 {2XFIR
MREZFOIRT — AR, TURHREEE

WIE 7.7 . BRFRNSH. RIFNTEMN

93

1. &3X Hawk2:

https://HAWKSERVER:7630/

2. £ Hawk2 BPIASRERS, #2FRIIR,

HESW. BIFTRMERmEBEEE.

3. EEFIIR, BEEERNFIRAEZAGE FELER, ARERRE,
RREERFNZITH,

SUSE Hawk

) ERERET

[ fiEFAEIR

R ID
Rt
24
1AF
JUlE
target-role
allsies

SUSE, LLC

& 7.4 :

[mp=t.]

heartbeat

nifsserver

B

ARwE

@ s

Ra%ER

AR R AR,

)

hacluster & ? =

WEY— D, FHEE—8H, Gl (JRMHF ) FoxR,

B FFER ocf:heartbeat: IPaddr , BTGB SRET

ETE NFS [R5E3
NFS fi#S R THEIF Linux NFS FRSEE(EX Linux-HA sReTRiERFERs A RuRIE

{TEE. EHERT Linux F7EAY NFS SCHE.

R,

*E

FEHRCEER.

SR

i . L FATEA A eI R

HAWK2 — iﬁ&HJ— Dm/}?

fi

52

=

IR
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4. ZRMFHSE. BIFNTEY, BAETREREE—II,

5. BYRIBIFFRANPHEME, BREENTINHEERR, HZBRFRATENE, ARE
TR A,

6. STThLRT, BLFRRERBSTINARAWANSH, BIESTEMEHEEN,
INRBFEMRD), FRIMHBZER—FNI.

756 //J\\j][] STONITH /ﬁ

@ ==: FXIHFL STONITH MEE
o ST RNBSRECE T R BFRRALE

o 2FBFELEEIN stonith-enabled # startup-fencing MAURER true,
NRIGERXLEEN, FRREXH,

HINERT, £BE&ERIN stonith-enabled i8&J true , WRKRTE XAE STONITH
#niR, BERELBNMEMRER, BE—1EKZ4 STONITH HFIEATTEAL STONITH I8 &, &

73 SBD. libvirt (KYM/Xen) 8k vCenter/ESX AR55 28700 STONITH #FiR, RERMNAXMZIER
Hawk2 @& (BEE0%E 7.5.2 7 “ERESHRINZEIR") . 2 STONITH FiRIVEETZSHith
FIREM, BEMTHERESEEMAE., BXHAT, 505 10.3 7 "STONITH ZEF
RE"

iT#2 7.8 : 70 STONITH &E
1. B3R Hawk2:

https://HAWKSERVER:7630/

2. NEMSHEER, EERINFIR > [RIEHR,
3. FMIAME—EIZFIR ID,

4. WEYFR, EEFEZFRIRNKIESE stonith,

94 00 STONITH &ZB SLE HA 12 SP5



5. MERLFIRA, EERTFE
o
6. HaWkZAEEjJ;LIL/-.R J'gll\’ \ E"Jé—%

| STONITH i&&H#9 STONITH 38,

ZiEF R EEERESE

X, hBISTHENE,

7. Hawk2 2B REEZMNFRIZFHEINEIAME, NRELLNESEMIRE, Hawk2 &
e IN=RVA VAT FE RIS EININ =8

8. MMLEIWE, BHREKUNNTEMERE,

SUSE Hawk

¥ EERSGT

0O el msaER
@A ID tonith-1
1R
# 1
R
E3 t
8K
ioaddr 10.161.15.43
login tonithmast
password TRONE_PA
1R
TRt
9 e
FR=E
SUSE, LLC

7.5

9. FRAIAE X CABIEE STONITH FilR,
INRFEML), FRIABZER—

HAWK2 — STONITH #&f;

FHEEEaY, G0 (1R ) fkE,
AT AT EHIETSRACE T IP M.

APC MasterSwitch

APC MasterSwitch (it Telnet ) i : APC MasterSwitch —R REES— ( Telnet ) HEIIEIE, 4B
j FEIRILIER | FrEIEE MasterSwitch (/SEREARE 0.

BT ER STONITH @EHAFE

SSWORD -

B, -

m'\lﬂ%\ o

EEMFEREIEE, BRNLAR, BXRIFEHAEE, BSWE 10 Z "FEF STONITHY,

7.

5.7 //J\\HDE$§|§<BE/

REREFT KB T EMABAAFRFIR, |
2= L

— kS5 23

BT,

H,
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RRABE—AFERE—EARINF BNNEBERIFELENGR, BXFRERITROINR
BREBMNEZER, BBNE 63511 A",

=z, =g
Q = =4

HPPBZEL—IRIR, SUWEELY, BIZEERN, Hawk2 RIFEEIES MNRIARIR
FRENRNBIEF, EXAT, BENE7.7.1 7 REFEMAE",

WFE 7.9 1 ARINFIRA

96

1.

&3 Hawk2:

https://HAWKSERVER: 7630/

. NEMSAER, EERINEE> 48,
. HMIAME—RYZE 1D,

 BEXAEMS, BEETFIIIRPH—MES T, @3 EAEMEFR BT AN 5

BABZWIRF EHITERHF.

. IRIBEFZENERINTE,

BEHCIEUTMREER, IREFENMD, FREMHSER—FNE.
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SUSE Hawk Y sEmwEs D haclusterd ? »

o alEE ff'

41D g-intranat HERE | EEN D ID , HisFEmaE
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3. REFBFENRIR, EIRIFIF, BEETFELREA RS ez, BIRIAEREY
HR.
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| HNLLENSMIT crm resource cleanup S HEMET & LEBIZEIE.

7.74 MIFREEZRIR
MRFENEEFRRZR, BEBEUATIREURENEERR:
032 7.25 : MIBREFEHRIR
1. &% Hawk2:
https://HAWKSERVER: 7630/
2. $RidH2 724 EE S R RATA BB T R EARIR.
3. (FLEHEIR:
a. EEMSAUER, ERIRE, FFRINIRESERIAE,
b. FEIRFIIR, BEFRZLMIE IR,

. B4, BWIAERIER,

RIRFLLR, REFEERIRULETE,
4. MIFRZFIR:
a. EEMEM=R, ERRELE,
b. HHIRIIRA, REENFIR. EEFEIR, BRHFRZDHIMIRER,

. B, BWAETRIER,

7.75 IBREERR

gNZE 7.6.6 T IEE AIRMIEEEE T 2 RATA, MRRGHEFRENE, BHEIREITEEX
WRESH (HIE, TREESRFFEME) , B TRREMERR (I8 ) . EERUFE)
BHRFEIBIBHEFNEMT R, &, INFEBLITR, FIBSEREEHEHREE!
WAIE,
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T8 7.26 1 FNEREIR
1. B3R Hawk2:

https://HAWKSERVER:7630/

2. EEMSMEER, EEIRE, FRINRERERINE,
3. EHFIRIIRP, EEBNZFIR,
4. FEIEFIIR, BEETFELFEFERITE,

5. fEEFTARE QP RIRA A TEIR:

Bt

BRI R RN N REIB— N8R -INFINITY U ELIR,

o E, BUAIUBEAREBE S — TRl WETUEABEFRTSEIERE R
INFINITY BIMIEBLIR,

6. FRIAGRIERE,
ZERREMBE, BRI TEE:
WiE 7.27 : BUBERHIR

1. &% Hawk2:

https://HAWKSERVER:7630/

2. EEMSMEER, ‘RIS, FRINRERERINE,
3. EHFIRYIRP, REBENFIR,

4. EIREHIPR, BHEETESLIRHEFEVETE, BE4E, BHIABRIEBEER,
Hawk2 ¥4{&MH crm_resource -U &%, mﬁ—IU\%@EUEJ—ﬂ“u% e ABBES
gIUE (BURTZIERME) .

BXRIEFEMER, BB MW http://www.clusterlabs.org/doc/ # £ {Pacemaker Explained)
( Pacemaker EE&15%AR ) . 155 I"Resource Migration” ( RIFEEB ) — 13,
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7.8 ISWBEEE

Hawk2 RHARNFEFATHABPHENS VEE: NEHNUERRER.

7.8.1 BIBENEE

ZHENBENEE, BEAKSER. 28ER Hawk2 G, BMIARERKESER. A LANER
ZBTHAMEREENRS. MFESHT, BEBUFEL:

THix

MBRETHiIR, FB/RETIENE.

RIR
EREENRR, SFEEIRVAS. B/ (D), & (EITRRENT S ) MFRAEZE
A, FEIRETIR, ERICABHEIELERIR, MAS MIMENERAT ., PJUMLHEREER
ERRRIREREIFEN (REREPRD) | BHIBIEMT S, BFERE EXME
ARIENSEH, HRERR.

ERBTEERNBRUERNTR, BETRIVRSMEM, EEFPFRENIIR, o7l
AT RIREHER 1P 5 F G, REFTTATEETRNRIESHNESHT: f
WM, EEEENENTSIRET utilization, standby E maintenance Eif,

NEEBEETERMNBEATAETR (BTE Geo BHERSER) .
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SUSE Hawk ® == D haclusterd ? »

STONITH BEXH. BERENTEIERE , |WESH STONITH

ks BiF {555 xE 124
+ & apache ocfheartbeat:Dummy o - Q
+ [ ] database kemter-3 ocfheartbeat:Dummy m - Q
+ [ ] dmil-control kemter-3 ocfheartbeat:Dummy |~ Q
+ e g-db-service 4 (2) - a
+ [-] google-pinger ocfheartbeat:Dummy >~ Q
+ [-] nfs ocfheartbeat:nfsserver > rQ
+ [-] stonith stonith:external/ipmi >~ Q
+ -] virtual-ip ocfheartbeat:Dummy b - Q

7.15 : HAWK?2 - BfEEIR 7S

782 HUSIMEE

£33

ETRZEZFATREER (NREEEFHETKRZEIMNELO S SSH IR ) . BXIFARE
g, B8WE D2 "EELOS SSHIKF", A, BT Hawk2 Wit ENEZEAFTERETIEM
HEMPIIMZEN, EFJURTEXRMNBIIZRE,

BRT —HREY Hawk2 ZR2Z29h, EFBHRE AT RRFFT BE(ER Hawk2 A S M EFER:

TERFMH

o ZiBiT Hawk5 Ry FE RIS MAIPT B B E W J1E 1T SUSE Linux Enterprise High Availability
Extension 12 SP2,

s MRBZAMARAEBNMHET S LABCHILES (NEHIEHMAVMEZRIIES ) Bik
Hawk2 BB ERIER, BMITUTERE: £ #HENE T TREEVER Hawk2 —
Ko BUEIER (BRAENSIRRRMAIINAGRTES ) . BN, Hawk2 FLEEZZIEE,

T2 7.28 : (A NRIRBEMS EEE

1. B3R Hawk2:
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120

2. EEMSHI=ZH,

https://HAWKSERVER:7630/

BEFRIUERIR
Hawk2 & E R A0EF

ID, BEEZEXSERMAB (ID), EREETRBET 5

/|\ —-rlll.,\ ﬁlﬁj o

SUSE Hawk ¥ =EnsET

e

amsterdam o

I admin-ip

| g-booth

SUSE, LLC

7.16 . BIE—EE
ERMNRR, BMT
a. BEHRMNEEE,

b. AR TAEMNERPIRRZ

. MABABENEP—

FIh R B ST IR T R BVEEA
KESERAMWERE, IFEXUEREFFRARRNESR, BREED,

BEMEER,

. L4, EXERERBEENS Geo Bt

ERRIFIR
Ny 1ﬁﬁﬁh;ln\ﬁ$ﬁ#ﬁ;§_
hacluster & ? »

+ FingesE
B -
g a T %
132 o # Fe
[ ]

U= (amsterdam) B9 HAWK2 (X FRIR

TATHERE:

fBlgn, berlin,

I RITEREENR, FIE0, charlie,
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EisER berlin

BEP T ENS charlie.example.com

BiEEMREREO 7630

d. BEARMN. Hawk2 2 RFTRMMBERERERS —MED+, HPRF|HIZEF5EL
R RFAFIRAER

Q ixE: EE®iER
MRRABGRREMAOSKERIT S, WRPAETTREREEEZTREXRE
ERERIUES, EEAT, BMEEAAONSZE, EEtEEAN, FEXR
BAFiRE:

Error connecting to server. Retrying every 5 seconds..
B, BENEREZRIES,

4, EEEHEINSNESATHREREILS, BREIESMED < F 8 85 ER,
Hawk2 STEFBYF T EEE OSUEIN T AL S AR ESME, ELREA, EeIbE
Geo BEMXEB AR,

5. ENURIRPERENEE, BREZHEEATDEMN x EIFR,
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7.9 ERMRT

Hawk2 RIEEMIRT, BUREFSIRNES . ZARNATA T A TRIE:

BN

o WEHEHITOMEBRENFBIRAESNAXLEENR, MARILEIERMZEEN.
o RIERFNBEFESM, FIA0, THERTRERMAIIELR,

a0, ERIEMEMRMGIRAR, FICAERMRI, BT ERAHERIN, ErTRE ST HIEEK
NEBIWEENARIRE,

ERMEINGE, Ee]URINEmERIRMLIR, HENEEREE., LI, TR ARIIEFEHHY
S, BEEHENSBRINT R, FREE, ULERTFRBENRRE. BXIFRER, &
SNTE 7.30 “BATR. RRXFRESH.

HERNESAEBAERREMET, AEAFPRELEREANR, #0MS, ITEEKRE
SEEMEANTELERESEREN, AFRPRELSBERRERANERELE, BXiRE, ZHFRNDE

BITH,

O ==: ELEFGHESHEY
REMSEIFRABERLE NIIMNIEMIRE, AHBEATERAILDSH, BHELENMI
AR B fth B ERIF L BN AR E L R 4

Elt, FE root MEHIRSTAEMEN FHRIT,

g 7.29 : (EAMEI

1. &3X Hawk2:
https://HAWKSERVER:7630/

2. BEUEIMARL, BATNEITER’
METTHNEAIER—1=, BHMRALTENRT, BESERETEMRI TR
1THYRIERYBEZ,
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SUSE Hawk .gigfggm‘ﬁ # @ haclusterd

A fikEstiEs & B5 o EH v Rif
#®E
iR
TONITH E£F. BIERNTESRE , MBS STONITH

(-] TR @ Ef

e & {4 £ 12
+ F pach ocfheartbeat:D © - a
+ [ ] database kemter-3 ocfheartbeat:Dummy m-Q
+ [ ] dmi-control kemter-3 ocfheartbeat:Dummy [ ] Q
+ (-] g-db-service Ei: el > - Q
+ ] google-pinger ocfheartbeat:D > -Q
+ ) I ocfheartt f; > - Q
+ -] tonith tonith I/if - Q
+ -] rtual-ip fif P - Q

SUSE, LLC

7.7 : HAWK2 ISR B35S

3. SR TEINER, WEERITEREN, FIANRNmERIRILIR, ywiaRE
KECE,
RPBFRINEN, AREEREREFRS L,

4. ZEEMMHMERIIAET, BAMRVEFRREER, MRIEOMNSITH.
WFEFREEENR, ZBRAKRU cormsh EBEERAELNRNSERIUERZENESR: B -
FRFRMITRARIIRE, M + FLBTUNERE RS,

5. EMABHREFTESHT, BEWTE 730, BMBEXAEQ,

6. IEREF L ARMMEN, FAWINEMER, HIRMEFESEFEAMERN, EEROEIEEE
o

AEHENTZITH, Hawk2 ERFIBBAT RSHMFRSM.

TREH
AR E R T RIS, FTRIRSEEN., BRAFATE,
RIREH
AR ERFRN— LB, 10, BeTNRERE (9
start. stop. monitor )., HENAZIMNTH, UKEELTHIER,

SRS
AL IR FHRUERTE (AT Geo 85 ) HIRAT,
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072 7.30 : AT R, ZRIRESH

1. &% Hawk2:
https://HAWKSERVER: 7630/

2. MNRMRARED, BFREMEIT LA IREARL,
3. EMRIVI=AR, BEERITAMENEO,
4. BEMT RBRSEN:
a. BEHEA > TREHF.
b. IEEFBRFNT =, REEFEBNAE,
C. RIAENR., BHEAHEIRMNBMEIHEEFRIIBSEHAHIIF,
5. HRINFIREME:
a. BHEA > RREM.
b. EFRBRIRIFHIFT RFZIRMAYIRE,
C. WIRWE, BENXEF,

d. EREETRENT A RERER., ENEHESRINEEIIHEERRIINS
FBAZIRR,

e. MIAE,
6. ZIRMERIRE, BMITUTEE:
a. BEiEA > RIESEM,
b. HORERZIRMENEZREMERIURIEE,
C. HRIAEN, BHSHESRMNBIMIEIHEE RIS HEHATIF,

7. SWARIUIERE (& 7.18) SR MEANSHE RN —1T. LA HRMBESEAERIL
BRI A RRERSFER L.
MRIETRIT TEMEEEDN, ELRSHENENRZBNERSEREMBASHNT
7‘3_0
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'g' ‘]:H:‘TEJ_ZE hacluster

o RIS LN

node alice unclean x

op monitor: 0 nfs-prim 0 alice ®

TR B,

*H

7.18 : HAWK2 #1183 - IEABSHFEEE X
8. EERIEANEY, BRFZEHEZLMERENR, Hawk2 SN EFRASER.
9. EEERIGITMES AT, FRGENSEFERUTEN Z—:

mE
ERFANEE,

CIB (%A ) /CIB (%)
CIB (@A) 2B RVITAH CIB RS, CIB (it ) 2R RERIG CIB 1ER,

RIRE
BRERERRTA

AT
BRI XML RRFER .

10. MNREEFFDRIBIER, BXRAMEIEO,

11. BRHMRRN, BUAREFRUNENL,

7.10 EFREMNLEICK

Hawk2 Z#t T A FRTEEBHE LU EEH (AR ARREFHIZE ) BITIEE:
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* £7.10.1 T "EBENRAARNRIEEMH"

e 5 7.10.2 17 “ERA LIS EIFRSEERS"

i

* £ 7.103 T "ENEICRMNERPEBLIRAET"

pu)

7.10.1 EBFTRRFERNSIOEH
1. &% Hawk2:
https://HAWKSERVER:7630/
2. EEMEME=R, EERS, ERFIHFFENT =,
3. EEEARNRAEM:
a. BEAFRFERENIZIR,

b. ARIREFTIR, BERATELBEFERZITNSEN,
Hawk2 23T —MEO, ERGESHNRME.

a. BEHTRAERBNET S,

b. AT RKIEFIIR, EREENEN,
Hawk2 RfTH—MEQ, BR&GESHHRMAE.

D BTG ¢ alice

RC R 18E LRy K& WA aTEE R
0 dumrmiy1 dummyl_start_0 2016-10-25 ( JEZ ) 18:10:49  EEzh 18 20ms v
] durmmy L dummy1l_monitor_10000 2016-10-25 (JEZ ) 18:10:49 BB 19 26ms v
0 durnrmy2 durnmy2_stop 0 2016-10-25 ( = ) 18:10:08  DELE (TEE) 15 23ms v
0 dummy2 dummy2_monitor_10000 2016-10-25 ( JAZ ) 18:09:51 B (E2EH) 13 19ms v
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7.10.2 ERKEBICRNEIZIRSEHERS

MEMSEM=FERHLICHE, CApEAEICFEAEEE, [HEICFEN EEEEeZIFAaE:
EREAEBEHRER . ERHUTIEN

"

£k
IR ER BB ERE . Hawk2 2R crm report @< REMMRSE

F#
RFE EHEEFER crm SVEEIBISAI T AREFE LRI crm report 74,

EEE‘EL*HE*':F ENESBRERSTH., EREIRY, BJUBRIRSENAT, THN
R

SUSE Hawk v mEmmaT D hacluster & ? "

O FRiCHRNEER
& =

F#2017-08-14 16:23:51 +0200 — 2017-08-24 17:23:51 +0200~

s
o
&P . M ] =
hawk 2017-08-14 09:21:34 UTC 2017-08-14 15:21:34 UTC Q & @
hawk_2017_08_14T09_21_34_00_00_2017_08_14T15_21_34_00_00 2017-08-14 15:24:53 UTC Q & @
hawk_2016_11_02T13_15_.00_00_00_2016_11_02T13_41_41_00_00 2017-08-14 15:25:57 UTC Q & @
BTN 1-3F (2375) 50 50 FAB e« o | »

SUSE, LLC

7.19 : HAWK2 - [ARigRzNEeE 0 E
T2 7.31 ;. £z EEBEERS
1. &3 Hawk2:

https://HAWKSERVER:7630/

2. EEMSHMI=H, EEFHLICE,
FEIEFN G EFRRELEMMRERITH, FAEAT, RENEINEEEAEE 1 /)
B,
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3. BRIESERE:
a. B EEHRE, BREEMN.

b. é‘éﬂ%EﬁE%E’\JEB‘I‘EﬂEﬁ, BREEN E‘JIETJE:LE’JE,J_LEJ‘-’F}}CF?MEEFii?%%—/l\ii
N, BERICADAMAEEXWAIRBE. SREBRN, ZEHRE, &
TEM .
BELERREERERS A,

4. ELHBERS, crm report FHEWITEREET Hawk2 (RIS RAF . 1%
TR RS

a. tI#3 Lk

b. M BFEREFEARET L,
HE LHERERERS T,

5. ETHEMMRRS, BEEFIIPRELRESAHIBEMERR.,
6. BEEFNHTICFNEEHEFIIRSEHT, BREIRENBM, SARFEIPIERETR,

SUSE Hawk ¥ smmews T hacluster& ? "
. —
[o);iESRE S ] =
## hawk_2017_08_14T09_21_34_00_00_2017_08_14T15_21_34_00_00 Qo
M 2017-08-14 09:23:18 UTC
B 2017-08-14 15:21:31 UTC
iE 18
ae a a8 a a [}
[ ] a a8
[ ] a a
a
a
a
09:3 10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00 14:30 15:00
017-08-1

BRE

2017-08-14T11:23:19,465929+02:00 kemter-2 lrmd[1892]: notice: executing - rscinfs action:stop call_id:113
2017-05-14T11:23:19.907638+02:00 kemter-2 nfsserver(nfs)[2441]: TNFO: Stopping NFS server
2017-08-14T11:23:19.942108+02:00 kemter-2 nfsserver(nfs)[2441]: INFO: Stop: threads
2017-08-14T11:23:19.460195+02:00 kemter-3 crmd[1894]: notice: Initiating stop operation nfs_stop_@ on kemter-2
2017-08-14T11:23:19.959297+02:00 kemter-2 nfsserver(nfs)[2441]: INFO: Stop: rpc-statd
2017-08-14T11:23:19.978677+02:00 kemter-2 nfsserver(nfs)[2441]: INFO: Stop: nfs-idmapd

2017-08-14T11:23:20,076367+02:00 kemter-3 crmd[1894]: notice: Initiating start operation nfs_start_® locally on kemter-3
Copyright © 2008-2017 2017-08-14T11:23:20.133732402:00 kemter-3 Lrmd[1891]: motice: executing - rsc:nfs action:start call ic:94
SUSE, LLC 2017-08-14T11:23:20.011716+02:00 kemter-2 nfsserver(nfs)[2441]: INFO: Stop: nfs muuntd

9A17_AR_AATIY 9990 SARERALAS AR Lambar 2 nfecaruarinfel[1&7EAT . FDOAD: rnnl nat rinnina

7. BRERSHHRERREIIR,
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ALIEFNEEFRPEVIREAT
o WEMIRAM,
o IRERIFIRRTIE,
o IRERILERETE,

o MEMRASHBETHRIRBUALFABRRNER, ETRINMEERRNESH
T, BEIE 71031,

* TREH.
* RREM,

7.103 TENERIEFRNEF[IHFEBIERAT

SFEMER, BESSREFEMEHRIVIASEIR, FRHWRIESIZE (PE) BA. SICRILEF
HEIER1Z. FIE pe-input* XHERSTEIRENIERS (DC) L&, BTSRRI DCAJRERE
%, ELFIEEFERBZAMTRM pe-input* X4, £— pe-input* XHEBRETR PE it
RIFATHIIRAE,

£ Hawk2 /1, fZe]ARREA pe-input* XHRIRHFR, SUERATIE AR BIE S SXHAFENT

o UEAh, FIRIEFN T2 T BAMRIBMEMNAY pe-input* XHUMBEHH LB RUATAT:

LB TN B 2R P RYAE IR TS

iiRE]
ERBTERIATICRBERER. BERUNTH<mEE (BRFRRENATRR) :

crm history transition peinput

EREIE pe-input* XHRHEFERE,

BRIEE pe-input* XHESFT—IMXEZEIMNEETIRESER.

BRETHBRNASICRBIEHER. ERU T aR<mEH:

crm history transition log peinput
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HAEIE pengine. crmd #1 1rmd B4R,

S
BRERNER RN, MRBEER, HEHER PE (£ERA pe-input* XH) F#
EMEEIRIIEIR R R,

IIF2 7.32 : EEERET
1. &5 Hawk2:

https://HAWKSERVER:7630/

2. EEMSMIZR, EEHLICF,
MRMECEM LR, ENEERERSIIRFA. M, BFTE 7.31 PEREM
J:ikj:ﬁmo

3. BERENRMEMIEETRER TR AFT A 210 F M 52 PR ST,

4. Zi[o)RRET, BFREAE T EHSRAVERI ERPEE MRS, ERLE—1FMTF—
NARTEARFN GG NERRE RIS R B R EE IR

5. BE7R pe-input* XHHIBIR, SIEREFMEIZBZXEMENT R, BHEERIFMEHER
Rt RIS L,

6. BEEFNHTICFNEEEFRVEHRAT, BREHE 7THREIFAERNERS,

7. BETRHAT, BE, £F. HESREE, BREEMMREU R R 105 5EEEHH
IR TR AR,

8. BiRMEIREIIR, BFREMEHHE.

711 RIEMERS

Hawk2 2t Tl EFNEEFENDRNES . SH5ME, Hawk2 REIZBSESHAT
MEFERE. ERBBESEINSHEMRS, Hawk2 FEREBETRZEIFHITEOS SSH 15(a)#Y
PPR, BN, ERENIRTRIRERE. MRESEA ha-cluster-bootstrap B HHY
SISHAIRERSE, WEAOS SSH URIREREYTF . MREFEFINRKE, BENFED2 T
“EEEFZO< SSH tKkF",
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1. &X Hawk2:
https://HAWKSERVER: 7630/

2. EEMEMmE=ER, EEOS,

3. RAEARZES,

4, JEERWASHEERS,

5. BERIGHEITHIA,

6. HIABFER root 0<%, ABBRLNA, Hawk2 HEMIRS,
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8 EEMEEMEARR (W21T)

EREMTBIEHERIR, JLAER crm 4bE (crmsh) S {TSCAREFET Web 89
A F5mE HA Web Konsole (Hawk2),

AENATHSITLE crm, HESILtTEMELAURNEERENR, EENAUW
MEEENSEHERR: CIEEANSEERMNRRE (EMN=MERE) . BELR,
BEMNEEETRMWMERNE TR, BEXERAURFHNEE. FIE. BERFITEE
RiIR o

Q iE: AP
TERBIIN A EBIEHE., crm MO REFHSEMEZEL root AP CRM BB
EHPF (BEH hacluster AF) HWBHFKIEIT,
B2, user EIMAWFEIEREE (FHEN) AFEBIT crm REFHS, MEAVEREE
{£F sudo ERE ID, a0, EUT&HSH, crm EER hacluster EAEFNAF
ID:

root # crm options user hacluster

BIE, BMEEY /etc/sudoers BB F sudo FERIZHZRD,

8.1 crmsh - #§A4
crn BOEEATHS, FEFHORTEEAE. (B, TANSERREZ, CEETLE

MEBIRSE, HABRAT RO, FAERGIEETENF B R RLIE.

O &R XX om BRE
FERARNTETZE (HRFT— sublevel BEZE ) 19 crm, crm AR HEARENER,
AN MR R R:

crm(live/HOSTNAME)
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ATESEE, BARSUHEEREN orm BRFHER TENNR. XEEFEERHEN
T= (WMalice) LiETRENINER, AEESENSR, FlU:

crm(live/alice)

8.1.1 FR1SHEEN
@I AT AN Z—ViRFE:
o B crm REGLITEIAIAE:

root # crm --help

SIEFrERIANG S

root # crm help

o R EfFHEES, MARRHSSE:
root # crm help topics

o &F configure FadMEEEINA:
root # crm configure help
* Z3|R configure BY group Fan$HIiBE. RiERRA:
root # crm configure help group
AT e < HIERERE :
root # crm help configure group

JLVEFE help F&< (BAES --help RUURE ) MMBESITANARIER, XA YR
EEAVFER L/A TR, UMEBMGEMFIZFBINAE, BRHXARIERE, BR o #,
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@ 1R/~: £ Bash fIZRXE YN HE Tab #xh £
crmsh MY AR ERINRIRM Tab #4h 2, LLEZIS1E Bash P EBFERLILINEE,
M, #A crm help config »| S#2XF (MBEXRENITH—H) ,

8.1.2 1T crmsh BFad
crm RS ARSI T AN ER:

c Hi: VFEFHIEREE crm A, R Enter , MFIZEIEIEME . B9, WA crm
help ra F[3ENE X ra Fm< (HENKE) NER.
SUEEFGHS, RERERMNFHSEME—HIENET, I, ST status HE R
st, crmsh BJLAIRAIZ ff“'—ﬁ
H—MINEERHEESH. , 2@ params KBEFRINSHEY, MR params &5
=E— 1T BERHE—- T??‘E’J*B , MIRETLAEIRE, Flg0, FE—1T

root # crm primitive ipaddr ocf:heartbeat:IPaddr2 params ip=192.168.0.55
EERINEE
root # crm primitive ipaddr ocf:heartbeat:IPaddr2 ip=192.168.0.55

o R arm S FHIAR: Crm AAEHIAESE crm BIFHS ., BXRIFEMNER, B2
JEE 8.1.4 15 “EH crmsh BYYMNTRIAS"

o {EH crmsh BEERMIA:  IEEMIARTHIE. ¥ RPM BIFISEE, EEEXHRZ 4 crmsh
Fan SHHE—EHURMERMEBMAERINES, FJET crm script a<EEX

%T\%V”ﬁ'ﬂ] 5 crmsh 9y EHIAERS: REMEEF—LEHEMBENR, B crm S5
KRABEFS, MBEHNAMESNEERRAREHRENGESNEE, BXIFEHER, BS
DL3E 8.1.5 15 “{E R crmsh BYBEEERIA",

o (FAREIIRRE: BN crm LEART, BRERA crm(live) , A help 7]
KNP FoH<THEIR, ATATEERARANNFHS, BJUBA—NFHISAGE
Enter “HN"THRAVR A,
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fan, wNRA resource, MHEAFZBREERA, BRFIIENRR
crm(live)resource# . NIREBREAT, FIEA®S quit. bye 3% exit ., YR
ZERMO E—1RAI, B]{EH back., up. end = cd,

eIV crm AN FHS (R2EMED ) EEBARG, AFHK Enter |
NREZFHER Tab BT FHRSMAIR., WAL, & - # crm FTAMERNYT
e

PR T RIELPARYFSIESN, carmsh BZFHHITRIZ &<, ER -w B UHIEZH <. NIRE
BiIA® -w &R crm, MeIMHEEBEIGAFEEIZERN wait i&% yes (options

wait yes)REHE. NRLEMEEA, M crm BELFANELTM AL, EE—LEH,
MAITENHRUERHE ., BT HLSMITIERTF resource start ZEM®S,

© 1E: EEANEETHLZENKXS
crm TEEEIEBINEE (Fi&S resource #1 node ), aTAFEE ( cib #0

configure ),

MTFNTHERT crm TRMN—LEZELME,

8.1.3 EBTRBEX OCFZRENIEMER

HFERERSP—EETELEZERE, crm TEEET ra %, EHIZGSITUER
BEXABEREBENEEANEHRITER (NEEMEES, BESNE 6.3.2 7 "ZHENFENE
E"):

root # crm ra

crm(live)ra#
in< classes FIFHTBELFIRHERER:

crm(live)ra# classes

1sb

ocf / heartbeat linbit lvm2 ocfs2 pacemaker
service

stonith
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systemd

BIREEANEL (FMRMEEF ) WABERTAZRNELE, =JER list &<

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 Raid1 Route
SAPDatabase SAPInstance SendArp ServeRAID

B[{EM info EERIRNIERIEIL :

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

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.

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

() ®B%: BEEEAcrm
FEZAIBREIR, HAMERT crm BIHWAR, ERER—TEIEEFEHAE., HHENFE
LRME crm RBEIFRESMEENSER. HIU, EHEFHEA crm ra list ocf 7]
AT FFE OCF BRI,

8.1.4 f{EF crmsh BYSpEHIA

Crmsh JMERIARR M 745 crmsh FanSRE RIS RRIEREA N, S0, EERTEMHERES
EITFHEEIGITXET., &R, amshMVRMARGEES crmsh FH<, AR FESEM
Hitgs <,
HREEXVEZESRTESONXMG, REAEEMER crmsh SMNEHIA, #lg1, TEMNXEGRIIE
BEIIRSHIRHEAE T RRZIR:

{5 8.1 : & & CRMSH ST HIA

# A small example file with some crm subcommands

status

node list

UHFHFS (#) FLHABITEZER, PI2K, NRITEK, JEEELBEARBI()),
REET—1T4E, BNBERTREFHSHNITUETHIE,
ZERALLMA, BERAUTHEP—MTGE:

root # crm -f example.cli

root # crm < example.cli

8.1.5 {#F crmsh BIEFEERIA

MBHETRINEEEHBEBEMENR —MXENHEBIERES . ERAVERENTSRL
FHRTHENERE (XREZLE ) , ATUER armsh BEMARKE ZIIE.
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BAZEENS crmsh SVEHIANRE, 5 8.1.4 1 “EH crmsh BN EHIA PR EEHFHITT

N,

SHEE crmsh SVRHIE, BFSEMABIISRITITES:
° REREEESBIRG,
o SIS EEfTEREE ST,
o WEERHFRERHENBERE,
o FENEREBIIRET

crmsh BEMAFH AR EMBEEETR, ERERM T —MEMNS AR TERETR

TERES, BXIFAER, BS0http://crmsh.github.io/scripts/ 2,

8.1.5.1 ({£F
EREFTE R AEEMANTIR, BET:

root # crm script list
EEEMANAERERS, EER show mESFBFEMARNEZR, Fu0:

root # crm script show mailto
mailto (Basic)
MailTo

This is a resource agent for MailTo. It sends email to a sysadmin

whenever a takeover occurs.

1. Notifies recipients by email in the event of resource takeover

id (required) (unique)

Identifier for the cluster resource
email (required)

Email address
subject

Subject
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show By BIStRE, BEEIRATNTRE, BMEED H—RIREEIFRITHZIR,
BT REBES—HWESRETESHLEBEGZERBIEIAMENTIR,
BOBENSE TR —HBRSN, XESHERATFIMA:

xR8.1: BASH

S8 BHETE iR

action INDEX MRIZELSE, WEREH
TEAMRIE (verify 2IREIER
50)

dry_run BOOL NRIZEULLSE, MRS EH
1T (BRIAME: no)

nodes LIST FHENEMITHAN TS

port NUMBER EiEENIRO

statefile FILE EUE—TH#HANMITE, K
DEBREELEXHH

sudo BOOL MRIZELLSE, crm BFE
EHMER TRRHA sudo
A< FEF sudo ( BRiAE:
no)

timeout NUMBER BAFD A B9 TEBEY ( BKIA
{8: 600)

user USER BAEE RIS NEITRIZA

8.1.5.2 REINTITRFEMA

EBITEANBRENERZE, BREZHNSKEERTHREARKEESE, URHIMEE, 85
MIARTRESMIT—RINRME, FAFIESHTEMERMAN. Hit, EETHAZARES
LR TE R LI,

g0, mailto FRMNEFBEME—MIFAFH —MEFEM L, EREILESH, BiElT:
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root # crm script verify mailto id=sysadmin email=tux@example.org

1. Ensure mail package is installed
mailx
2. Configure cluster resources

primitive sysadmin ocf:heartbeat:MailTo
email="tux@example.org"
op start timeout="10"
op stop timeout="10"

op monitor interval="10" timeout="10"

clone c-sysadmin sysadmin

verify BRIELR, FEMBELSUNERMNENLESH. MR verify RIUEfIE)E,

amisEE, MR—ER, Hi§ verify SOERN run

root # crm script run mailto id=sysadmin email=tux@example.org
INFO: MailTo

INFO: Nodes: alice, bob

OK: Ensure mail package is installed

OK: Configure cluster resources
£ crm status KEEHNFREEERMEIEFSES:

root # crm status

[...]
Clone Set: c-sysadmin [sysadmin]
Started: [ alice bob ]

8.1.6 (EREEMIR
Q itE: nRES

MERREFTH, BRXEWER, EERRIGHEBEEMNAEY, BRESHIE8157
“fEH crmsh BIBEEERIA",
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FEMRA ) crmsh REEIATANBEEE, BAZRESFRIER (W5 8.43 7 "GIEH
IR AR ) BiE. ZRERREATES, MAERT am jhx,

EREERIAFTHFEN, AFARKERFPNER. SXERARREELEN, MahiES
HR, RREWLER] ATHERECAEREE X,

AT RERTUFEICIEEREBEY Apache iBE :
. K root AFBMER, ARBH crm XEVIM=:
root # crm configure
2. NECERIREIZ—MRECE:
a. tN#%E| template F&d:
crm(live)configure# template
b. FIH =] FARIECE 15K :

crm(live)configure template# list templates

gfs2-base  filesystem virtual-ip apache clvm ocfs2 gfs2

C MEEEMEEER, HTHNTEE Apache BBE, FALLEFET apache #&EixrFHFIE
H&8HR g-intranet :

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

\\}t

3. EXBH:

a. FIHEeIENECE :

crm(live)configure template# list

g-intranet

INE

b.

§H1

EHEEANEVHNLERN:

KD

crm(live)configure template# show

ERROR: 23: required parameter ip not set
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ERROR: 61: required parameter id not set

ERROR: 65: required parameter configfile not set

crm(live)configure template# edit

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 g-intranet \

apache virtual-ip

5. NARRE:

crm(live)configure template# apply
crm(live)configure# cd ..

crm(live)configure# show

6. FEIEZE CIB:

crm(live)configure# commit

NRFER T, FTUAEME LGS . DRTRALCE IR R T e :

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

SNRFE crm A=A, AIEA TGS :

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

BRE, Ai—FaSXaNEEERREZERE., EARHENAZRIERE B,
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8.1.7 {ERRFECEHITMN

FAEERIRTNIAAENEES R, MRCIZ TSN APEE, NaZE—MilXEiRE, B
EEERHIFM,

—RERRIER RN

1. A root AFPBMER, ARRB crm XEXIE:
root # crm configure

2. BIEFAIPARECE :

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

INREMEEARE CIB KIRH, MSBIEIRATRMT @tmpe .,
3. MREBXFIHRMENEEESFIZIAREET, PIERU TGRS, SMNEHTLESIR:
crm(myNewConfig)# cib reset myNewConfig

EA LEMRESETHEECRERR.
4. BEHITEN, SIEMRTEER, NAMBENR. BREFMEEN, BEAUTHES:

crm(myNewConfig)# commit
5. MIRBAEZENHELE, s[EANUTHSUIRELEE:

crm(myNewConfig)configure# cib use live

crm(live)#

8.1.8 FHUECEEX

FEREF N RHEEFEZR, BiIVER ptest EEF N, A ptest HLRAIERERENG
FRERVIRIEE, FBE graphviz BARBERILEE, UTREAR—MIE, RINTHQEHEE:

root # crm configure
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crm(live)configure# show fence-bob
primitive fence-bob stonith:apcsmart \

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

params hostlist="bob" \

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

crm(live)configure# commit

8.1.9 BEEFR

ZMEBERR, BFEA®S crm configure graph, ESEHAINEN LB RHFIR

B, BEItFEZERS X1,
NREFEBERAHEMRER (SVG), BEAMUTHS:

root # crm configure graph dot config.svg svg

8.2 I Corosync it &

Corosync @ A S HA BEEMEMTAERIRE., corosync Fa<RMTHTHRIEMNEIE

Corosync EEEMI& <L,
fian, ZHNHEBEMIRS, BERA status:
root # crm corosync status

Printing ring status.
Local node ID 175704363

RING ID O
id =10.121.9.43
status = ring 0 active with no faults

Quorum information

Date: Thu May 8 16:41:56 2014

Quorum provider: corosync_votequorum
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Nodes: 2

Node ID: 175704363
Ring ID: 4032
Quorate: Yes

Votequorum information

Expected votes: 2
Highest expected: 2
Total votes: 2
Quorum: 2
Flags: Quorate

Membership information

Nodeid Votes Name
175704363 1 alice.example.com (local)
175704619 1 bob.example.com

diff SLIEEER: EOIULRFAET R LR Corosync IBE (MREKBITIERE ) FHITEIHE
BHHWER:

root # crm corosync diff
--- bob

+++ alice

@@ -46,2 +46,2 @@

- expected_votes: 2
- two_node: 1

+ expected_votes: 1

e two_node: 0

BXMWT5, BEE N http://crmsh.nongnu.org/crm.8.html#cmdhelp_corosync

8.3 EEEZRAFEFIEIN

ERMREERIEFBHETEIHFERANMITANN, BERREWEXE, BATEEHEN
REMELEETIF, FEEEHTESHEREREZUTSH:
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T 8.1 : {FH crm (BN FEEEEIN

1. YA root AFBMER, AR crm TE:

root # crm configure
2. AT EHL A MU AR T ARSI EEIN:

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

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

@ E=: TXH5F STONITH MEE
ARZFFF STONITH FRRIBEEE,

3. EREX:

crm(live)configure# show

property $id="cib-bootstrap-options" \
dc-version="1.1.1-530add2a3721a0eccch24660a97dbfdaa3e68f51" \
cluster-infrastructure="corosync" \
expected-quorum-votes="2" \
no-quorum-policy="stop" \

stonith-enabled="true"

crm(live)configure# commit

crm(live)configure# exit

84 EEEMEAR

FREBEEER, EREEAHETIRSRB LETHENTRNAREFEIERESR, #E
RRATABIEME, BFEbFARSSEE. BIRE. XAERA, EUVAEMEMET RS [N
RS EER B A &R AT ARIARSS .

BXRAEIEMFREZBNER, BSUE 633 T "HREE,

2

146 ERERE SLE HA 12 SP5



8.41 MNXHFRHEERR
ATMAES ML URL RHMHNL MR, 5TE L =MRESE:

replace

IR SmEc EE R MIIRECE

update
IEEMEFASANREE, ESRSREERINFINENEFHINBIE,

push
IEBEMSFRABNRBESEAZSREES (5 update BE) . AiF, ESERERLEE
RTINS,

ZEMXHE mycluster-config. txt REFECE, BEHAUTNIEE:

root # crm configure load push mycluster-config.txt

8.4.2 RIEMEAR

B RA (RRRIE) ZXRFATHE (BXAERER, BSAH 6321 LHNARKE
2 . BREFARRINBIEE, BROTERME:

1. LA root BFPBHMER, ARRBS) crm THR:
root # crm configure
2. BEE[RYE IP itk

crm(live)configure# primitive myIP ocf:heartbeat:IPaddr \

params ip=127.0.0.99 op monitor interval=60s

LE—a<SEEETRMA myIP W RIERR" . FEEE 1K (LR ocf )| EHIE
¥ (heartbeat) #1358 (IPaddr), Lt4h, IWRIBFREREFEZEMSER, 1P ik, R
R EE ot

3. BREFRBEFHITES:
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crm(live)configure# show

4, BRBEEEN:

crm(live)configure# commit

8.43 GIBZFFRM

MRFLEFERAERMIRBECIESNRR, NWFFERFAECLINES, BXx—LEAERE
B, BBESNE 6.5.3 7 "FEERMLER", AEFENSE 8.1.6 7 EHEERERPI"E
MENRMRE, FF rsc_template @S elAZEHIEA:

root # crm configure rsc_template
usage: rsc_template <name> [<class>:[<provider>:]]<type>
[params <param>=<value> [<param>=<value>...]]
[meta <attribute>=<value> [<attribute>=<value>...]]
[utilization <attribute>=<value> [<attribute>=<value>...]]
[operations id_spec
[op op_type [<attribute>=<value>...] ...]1]

Blan, ATFHLIEERIE ocfheartbeat: Xen FFRM—LLEINMERIRIEFHE—NBH A
BigVM BUZRIRAEMR :

crm(live)configure# rsc_template BigVM ocf:heartbeat:Xen \
params allow_mem_management="true" \
op monitor timeout=60s interval=15s \
op stop timeout=10m \

op start timeout=10m

EXTHBRRRRE, JGERERIBFRSEINF. HEK rsc_ticket £J:RP5|H, E3|
RARER, BEA @ 5

crm(live)configure# primitive MyVM1 @BigVM \
params xmfile="/etc/xen/shared-vm/MyVM1" name="MyVM1"

FHRIGETIR MyVM1 G485 BigVM HIRIRIRPEIFABECE, flal, EARmENSNEESR:

crm(live)configure# primitive MyVM1 ocf:heartbeat:Xen \
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params xmfile="/etc/xen/shared-vm/MyVM1" name="MyVM1" \
params allow_mem_management="true" \

op monitor timeout=60s interval=15s \

op stop timeout=10m \

op start timeout=10m

MRAFLEEE —EEIMERE, IFFHENTRMBER (Rig) EXHF, Fla0, FTEXAHEY
[RIGFTIR MyVM2 LS RERYERTIEII— 12, MEMERFIAE

crm(live)configure# primitive MyVM2 @BigVM \
params xmfile="/etc/xen/shared-vm/MyVM2" name="MyVM2" \

op monitor timeout=120s interval=30s

RIFERATAELRPE|I A, URRABREFREIREB1ZER . X BT ERLE MR
THEBERE., RTUELNRS, RAFEMBORPHETARERSIA, HEHORTEESS
KIRIREIA.

I

8.4.4 Bl STONITH &J&
#ocrm M=, STONITH RERRS—MFEIR., ZEIE STONITH iR, EMITUTIEE:
1. LA root AFPBMER, AREBE crm RENIE:

root # crm configure
2. fEFALL TN &< IRENFTA STONITH KRR FIR:

crm(live)# ra list stonith

apcmaster apcmastersnmp apcsmart

baytech bladehpi cyclades

drac3 external/drach external/dracmc-
telnet

external/hetzner external/hmchttp external/ibmrsa
external/ibmrsa-telnet external/ipmi external/ippower9258
external/kdumpcheck external/libvirt external/nut
external/rackpdu external/riloe external/sbd
external/vcenter external/vmware external/xen0
external/xen0-ha fence_legacy ibmhmc
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ipmilan meatware nw_rpc100s
rcd_serial rps10 suicide

wti_mpc wti_nps
3. MUALZIFRAIERE STONITH KB HEFHRETTIR, FAUTHS

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.

4. fER stonith & (BAEDSIR 3 ERAIEE) MBENNSH (NRFE) I
STONITH #%i&, fi4n:

crm(live)# configure

crm(live)configure# primitive my-stonith stonith:external/ipmi \
params hostname="alice" \
ipaddr="192.168.1.221" \
userid="admin" passwd="secret" \

op monitor interval=60m timeout=120s

845 MEFRRLIR

REFRBERRERRESI—E5, BMERETHMEEENRER, ENATREERLTEEN,
a0, REAERE DRBD WMNEBT R ERAXHBZRSE (F3L L, iz#%%i&z DRBD HIL#FE)
EX AR AEXLEE ST HTEEE

BRARMEZSER, BENE 6.5 T "HRENIR",
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8.4.5.1 fIELR

location FFLTENXRIRAILA Ar]CASENEAEML T = L5817,

BARIRA]ZXRILEERYIR, WTFLEERR, FiTEPE location YR, TERANEEAY
o, EREEERR alice TR LEEBITHIR fs1 KEIRER 100:

crm(live)configure# location loc-fs1 fs1 100: alice

A—PRBIRER pingd BIiIE :

crm(live)configure# primitive pingd pingd \

params name=pingd dampen=5s multiplier=100 host_list="r1 r2"
crm(live)configure# location loc-node_pref internal_www \

rule 50: #uname eq alice \

rule pingd: defined pingd
UENRNAZ—TAGREETZRDERFTRE. HII, NRSHNFRMKET ping BHERIH
TMZER, NS T2 EBRA. El, FEEEEFES -inf/ping MUWBUX, FELER
WMEHIIBINT 8 214,

T RENGEIRZIFEE loc-alice, ZHIRESIFAEM [P ik vip1 F1 vip2:
crm(live)configure# primitive vip1 ocf:heartbeat:IPaddr2 params ip=192.168.1.5

crm(live)configure# primitive vip2 ocf:heartbeat:IPaddr2 params ip=192.168.1.6

crm(live)configure# location loc-alice { vip1 vip2 } inf: alice

AERLERAT, B location L ERARFEASENEHRERSS ., AREAZAMAORLE
ERIEMRIAN, Fla0, sJAERNU T ar<2aRLEC DR EHL [P Hoht:

crm(live)configure# location loc-alice /vip.*/ inf: alice

8452 HENR

colocation Mm<LATEXMLEZ FENEHERBEN LIZ1T, MEFENERBEN LIETT,
REBIRE +inf 5 -inf I8, EXYIRLHASERR TR LGITHRIER, EeTMERBR
D EXMIBERAT, HERBHAEIN, BETTRENEEEN, AMEHIARNAELER
fth iR

Blan, BIRERER—NENILEEITID A filesystem_resource # nfs_group FIFNE
R, SI{ERMUTAR:
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crm(live)configure# colocation nfs_on_filesystem inf: nfs_group

filesystem_resource

NFENBEE, RERMSITRIRRIN, TELETHINTRREENETR,

8.4.53 HERBMHHIENRRE

B, F—AHRERREER—ITRL (EXHENR) 2REA, ErREXLEFRZER
TFTERE AR

MREEEEZSINREREER — 1 1aL, BEREETNNE—NERIKIE, B84, &9
AER &< weak-bond,

root # crm configure assist weak-bond RES1 RES2

weak-bond HISLHEAFERLENRIRENEIZEIRFRMHEELR,

8.4.5.4

E2 TS
order &< EXRIEIF.

BNUFERHZRREEINT, G190, FIRETATRAZE, BERERAXGRE, EAIIF
HARAES N RERRENMTAROGZARZREHMEFLERETRS, MERH. EFLESK
EARIEZRIR.

£ crm SpRAERA TR SEEEIRFLIR:

crm(live)configure# order nfs_after_filesystem mandatory: filesystem_resource

nfs_group

8.4.5.5 RUIEEELIR

ATNREANTROAILASEMAIRESER, ERREFNHMZILMERRS DRBD FRHIE
RFER—GTEN LT, EENEMZFIRRI, DRBD ZFEWNEERIR. /£ DRBD IRENE
FRIRWEIRZRA DRBD REKMK, ML FLIR:

° XHRFWINIRLLE DRBD RRMWEFRRMUTFE—TRL,

crm(live)configure# colocation filesystem_on_master inf: \
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filesystem_resource drbd_resource:Master
* NFS fRZa8 & IP it MSE R A FHEENT S L.

crm(live)configure# colocation nfs_with_fs inf: \

nfs_group filesystem_resource
* NFS fR5528 & IP it ER AN R AR Eo):

crm(live)configure# order nfs_second mandatory: \

filesystem_resource:start nfs_group
° WIFE DRBD HiFEA AT R ENERIREAEEL TR ERAXGRER,

crm(live)configure# order drbd_first inf: \

drbd_resource:promote filesystem_resource:start

8.4.6 HBEARMEFRETR

BT R RMERER, I{ERTEM migration-threshold, dRATET & RIS 8T
migration-threshold, ZFREGLTFELILIRZS, FIE0:

crm(live)configure# location rscl-alice rsc1l 100: alice

BE, rscl EiEE alice £i1B17, SARELM, 54EE migration-threshold H5IEESEFETTEL
BITEEER . UNERMFEITEL >= migration-threshold, M&FZF BRI EE T — I REBIXIR
BTR,

BIE start-failure-is-fatal &I, BHIABMKBEKITEIZER inf, FLEHERTSE
Bk, ANERKRTE X STONITH, EARETBEIRE,

BXEHR, EBWNE 6.5.4 T "WEEET A"

o

847 BEABRMERE TR (FIRME)

HRETRMEBA A THERR, FRAUESKELEEZTR. AHLERFRHREREE
ZEBITENTR, HEBRBEILZRARNERNSEZIEMT R, BENEFTRMIEE, TUE
IR R RN 2[RI E RIRAEE
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BXA, EENE 6.5.5 7 “MIERET S,

8.4.8 REHHEZMELERENE
FEFROTEEERENTEEK, NIRAANEFE, IREEZHEEKR, RRTELETER
MBI TR ERE T P,
EEZEBIE R, BIEMA High Availability Extension 3§ A T £54:
1. BENRREHNEE.,
2. BERRE
3. BRIRMEBIKRKE,
BEXSHMEFAERERNEETRA, BSNE 6.5.6 7 IREFZENHZINMEZR,

REERREXRNTREHNETE, BEANBAREN., \IREMEFGRANARELE, 7
RFEEFTZEXZSNBM/MEN, EREFAT, RERE (F% VirtualDomain ) FBE1T
EMAAE,

ETAH, BIMRECEERETRNARNERLE, IEBRELERETREHENEEN
REERRBTENEE,

W 8.2 1 (A crm RMMEERF AREY

1. A root AFBMER, ARRKBI crm REXIIE:
root # crm configure

2. BRETREHRNEE, BEAUTGHSHIFEMN NODE_T BFRAT RBEM:
crm(live)configure# node NODE_T1 utilization memory=16384 cpu=8
EBPENIEERERE NODE_1 [EFIRREM 16 GB A7FH 8 4~ CPU #zil),

3. ERERBRFTENEE, BEM:

crm(live)configure# primitive xenl ocf:heartbeat:Xen ... \

utilization memory=4096 cpu=4

XE(ERIREFE NODE_1 #Y 4096 MATFEITAK 4 4~ CPU BT,
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4. {FF property moEEMNERE:
crm(live)configure# property ...
s REWNT:

default (EKIAE)
REBEXARE, BREMVESIHNERE. IRPEESE, ZEEEIPHETR

I:Flo

utilization
EHETRELBEBRN T ATEXHEAREEKRNEBEFNAERE, BNHKBIES
BT MR EIERMIT R T4,

minimal
EHETRELBEBRN T ATEXRHEREEKRNEBEFNARE, ZXABERERESE
PEIRFIEIT R E (MPHEERT S ERIEERE ) .

balanced
EHETRELBEBRN T ATEXHAEREEKRNEBEFNARE, 2999 %H

RIR, KM ILFIRMERE,

O iE: BEARMLER
ATANMERBRRESE - EMNMEAERNBRINENIEFERT IR L LM RE
NEER. MERERREFZRMER, UMEEERAEREENRR.

5. B crmsh ZRIIRZEX:

crm(live)configure# commit

MR RAGERTEREEMNEEMI. TRBEBEFN=T<8E:

crm(live)configure# node alice utilization memory="4000"
crm(live)configure# node bob utilization memory="4000"
crm(live)configure# node charlie utilization memory="4000"
crm(live)configure# primitive xenA ocf:heartbeat:Xen \

utilization hv_memory="3500" meta priority="10" \
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params xmfile="/etc/xen/shared-vm/vm1"

crm(live)configure# primitive xenB ocf:heartbeat:Xen \
utilization hv_memory="2000" meta priority="1" \
params xmfile="/etc/xen/shared-vm/vm2"

crm(live)configure# primitive xenC ocf:heartbeat:Xen \
utilization hv_memory="2000" meta priority="1" \
params xmfile="/etc/xen/shared-vm/vm3"

crm(live)configure# primitive xenD ocf:heartbeat:Xen \
utilization hv_memory="1000" meta priority="5" \
params xmfile="/etc/xen/shared-vm/vm4"

crm(live)configure# property placement-strategy="minimal"

MR=ATEEBBLETFEEIRS, B4 xenABFEERER —1M1mRLE, ABE xenD, xenB #
xenC FHiE—EHNEHEP—IM5 xenD nEEE—IE,

MR- RIS, —I}%E’JMV\]THKEMHE.F)TENJ?O RS xenA, xenD t[E]
ALt (BR, REEBSEC xenB # xenC RH—14, HTFENMMELRER, ERTHEE, B
R AHEY, FEREHR— mﬁlx%%mﬂ’]ﬁﬂ?ﬁﬂ

849 BECEHRREY

ZHRMTR, EFMETEEtt: (£ op XEF monitor FTEXEMIEE, UTREIER
op XBFEE Apache FIRFHE 60 7ehiatl—X:

crm(live)configure# primitive apache apache \
params ... \

op monitor interval=60s timeout=30s
Bt e] AER T 7RSI :
crm(live)configure# primitive apache apache \
params ...

crm(live)configure# monitor apache 60s:30s

BRiA, BBUE 6.4 7 "FHIREAN,

156 E&ELA SLE HA 12 SP5



8.4.10 EEREHRIRH

BEN—IERENTEZREENETE BN —ARR, RINFRBs), HiEERIAFELE, BT
BLLEECE, FATSZIFEANEEES, AT ROIBIERTANNRBER (—4 IP ik f1— AN FHR
HiR) ¢

. MRFEERNBMIEIT crm &<, BRMFERA crm(live) ,
2. BEEXANRIBHEIR:

crm(live)# configure

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

crm(live)configure# primitive Email systemd:postfix \

params id=Email
3. CAIER&I 12 EAB R ARRAF N [RIA T RE1T 5740 :

crm(live)configure# group g-mailsvc Public-IP Email

EZERAMGIINF, EFEA configure Fa<HR modgroup <. AU TGS EE
F3RH Email #%F) Public-IP g, (RERRINEEZR) :

crm(live)configure# modgroup g-mailsvc add Email before Public-IP
ZNARERENZIR (F190 Email ) , EEAUTHS
crm(live)configure# modgroup g-mailsvc remove Email

ExAR, BES0E 6.3.5.1 7 A,

RYMG R EMBMET BN — IP ks N DB EEN] D REREES AU FRIF AT &’
—MAEiE. ENFTATHEM—LAE, 815 DLM &£/. Rk FRAM OCFS2, &EeTLAEESS
RCIE S F SRR STIR

ETHERRRRARNESER, B8N% 6352 7 "wEHFF,

157 FCERFSERIRA SLE HA 12 SP5



8.4.11.1 eIEER=EZIR

ZRIEERRERE, SXBCIBE—NMNREHRAR, ARER clone $EK3IHE. PUTTIE
E:

1. Bk root BFPEHER, ARB crm REHIME:

root # crm configure
2. EBEERIRFIR, BI90:

crm(live)configure# primitive Apache ocf:heartbeat:apache
3. ZfEFEIRFIR:

crm(live)configure# clone cl-apache Apache

8.4.11.2 LIBEBRE/ZNREREFIR

SNRERBRRCENTIAT, WRE T TRMSITRAPHNER M, AICARER/
o, EBIREBEHE/MNMEL,

ZUBRBRTHNERERR, BAZUE-—IMETRR, AEBLESKESHR. SNRESHEY
BE LT RFERIRE

1. BA root AFPBMER, ARRBH crm XRERAIM=:
root # crm configure
2. BERIKAR, YWENEBEREEEMR:
crm(live)configure# primitive my-rsc ocf:myCorp:myAppl \

op monitor interval=60 \

op monitor interval=61 role=Master
3. BIEZSIREHIR:

crm(live)configure# ms ms-rsc my-rsc
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8.5 BEHREARIR

FRETATFEE#HER RS, crm TEETATEEREHRR, UWTFNTHEITTEHIR,

8.5.1 EBTREEXRR

SEIEREN, crm configure show @S RIIHEBEWMBEREE. £FEEN. RIGFRRE
fhRY |l CIB W&k :

root # crm configure show

node 178326192: alice

node 178326448: bob

primitive admin_addr IPaddr2 \
params ip=192.168.2.1 \
op monitor interval=10 timeout=20

primitive stonith-sbd stonith:external/sbd \
params pcmk_delay_max=30

property cib-bootstrap-options: \
have-watchdog=true \
dc-version=1.1.15-17.1-e174ec8 \
cluster-infrastructure=corosync \
cluster-name=hacluster \
stonith-enabled=true \
placement-strategy=balanced \
standby-mode=true

rsc_defaults rsc-options: \
resource-stickiness=1 \
migration-threshold=3

op_defaults op-options: \
timeout=600 \

record-pending=true

MREBFSHIE, show BEEESTHTTK, ARBRGEEY, BEAXERM, W, WRR
MY HRIBHRIE admin_addr BIEM, BIEHRERMEINR show F:

root # crm configure show admin_addr

primitive admin_addr IPaddr2 \
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params ip=192.168.2.1 \

op monitor interval=10 timeout=20

BEREEALT, BrefEERmitRGSERRIML, Ba, ETUERTESS. TR
BErFE L RERNESRNAE, fIg], BRMNIET =, BIfER type:node :

root # crm configure show type:node
node 178326192: alice
node 178326448: bob

MRIEETFIR R IR, BEA or BEM:

root # crm configure show type:node or type:primitive
node 178326192: alice
node 178326448: bob
primitive admin_addr IPaddr2 \
params ip=192.168.2.1 \
op monitor interval=10 timeout=20
primitive stonith-sbd stonith:external/sbd \

params pcmk_delay_max=30
tesh, BERRUBEFFHFRALMNONER, BERUTRRE:

root # crm configure show type:primitive and and 'admin*'
primitive admin_addr IPaddr2 \

params ip=192.168.2.1 \

op monitor interval=10 timeout=20

By HAAETTRAER, B A crm configure show type: F#¥#% -| ., Bash #h2&H
BRI EEENTIR,

5

8.5.2 RBHFHEERIR

SRANFNAERER, CEBAMMFRG, RNTFARREE:

1. Bk root APSHER, RERD crm KERIE:
root # crm

2. tRBIFIRER R
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crm(live)# resource

3. M start BI&AR, ABEEK - BRERFIBEEMAIR:

crm(live)resource# start ID

8.53 BERFIR

MRFREW, EBNERH, ESRKBEIBMFRRKITE, WRHIFRRET
migration-threshold, SH#EIHHIARZEIBEEN, BABARTHREBITZHIR.

1. $THINEFHLA root AFPBMER.
2. FREATERIFEMIIR,
root # crm resource list

Resource Group: dlm-clvm:1
dlm:1 (ocf:pacemaker:controld) Started
clvm:1 (ocf:heartbeat:clvm) Started

3. fflgn, EEEFIR dlm, BHITUATERE:

root # crm resource cleanup dlm

8.5.4 MHFRE*ERR
BRI TR AR B R
1. B\ root AFPBHER, RERH crm XERE:

root # crm configure

2. BITA T e LRIREVERFIRIIR

crm(live)# resource status

161 BIERIR SLE HA 12 SP5



g0, MwdrTEe R TFLATT AR (HA mylP FRMIBXRIFRANT ) :
myIP (ocf:IPaddr:heartbeat) ...

3. MIFREBEXIMATHIFIR (HEEE commit ) :
crm(live)# configure delete YOUR_ID

4. BRREN:

crm(live)# configure commit

855 IBREERR

BARFEEERNEREFEREMIER BaIMEER (TR ) BIBENEMT S, B
e LAERA Hawk2 @S TREBRFINIBEEH LT =,

SFIHESER migrate &%, BI90, &Y% ipaddress1 FRiTBEIRE A bob HEEE
BEAUNTHS:

root # crm resource

crm(live)resource# migrate ipaddress1 bob

8.5.6 IH/FRICHEIR

EAMFCA A —RMES I AZAMRR, MEFTEILFTRZELZEAHLERINFRSR, LINEE
THERTHME EAXMWFREITHE. A, MRESIFREENBIEEERX, &7
BIE—1&% databases BItRIC, FRFEZEIEERXMFAEFRERIIZILLIRC:

root # crm configure tag databases: db1 db2 db3
i, REFERA—FnIHMERMBXLERIR:
root # crm resource start databases

B, AIA—XMEELEREXLEEIR:
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root # crm resource stop databases

8.5.7 FRENBITIRE
ST AE A BRI AR B RB ST A BT RS . WARIMMTREINES, FFERTE
RETRS ., R, ABESNBIFRIVETKES .

ZIRE X health HmLHIMBHET, 5EMA describe:

root # crm script describe health

Zn LR ERFBESHRERKINENIRBMIIR, ENITHA, EEA run:

root # crm script run health

MREFLERGITBREGSHN—NTR, FJLAER describe a2 RERIPRIFFEFR]
g, U TFar<dEMmiT health @GLRIE—PF IR, 1B7E health. json XEHEFHILHEA
it —LIRE

root # crm script run health

statefile="health.json'

BeJAfER crm cluster health BT LE&mS,
BEXMANEZSER, B2 0 http://crmsh.github.io/scripts/ 2,

8.6 REIMITF cib.xml B9Z21G

MRBELECRSTBHZANHRER, MIFEMBFESMXEF, XHFE, XILESHFK
EARICREHEAZFFRER,

{FF secret B, RIFHKIBIT show &< THE— FHERBRENELR:

root # crm configure show

primitive mydb ocf:heartbeat:mysql \

params replication_user=admin ...
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NRFE N LER mydb FFREZWE, SEAUTHS

root # crm resource secret mydb set passwd linux

INFO: syncing /var/lib/heartbeat/lrm/secrets/mydb/passwd to [your node list]

ERAM T &S] BN ERFRY 5D :

root # crm resource secret mydb show passwd

linux

BEE, TRZEIEZERTS S, A crm resource secret <A UEBEBAIBITFES
)R8, sEZIBIVERLGLSEENZESEH,

8.7 MEMNEIEKRER

BAERENAFICRE—NERXMES ., AEHLEES, amsh BT history S RE
<, BESERRE SSH.

SNBERLBNKS. TRARBBNESHIZ, XLIREIENET history FaduT
ME,

ENBER T, FTE history HOABERAE—/\WHISEM, EERULA A, BEM linit
FHS, BERA:

N

root # crm history
crm(live)history# limit FROM_TIME [TO_TIME]

BRI TATR:

limit 4:00pm,
limit 16:00
ERRAGORAR—MER: SXFF 44,

limit 2012/01/12 6pm
202F 1H12BFHF 6=

limit "Sun 5 20:46"
HFHA5H (288 ) ML 846
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EEHRE S IR EERRIES, B8 hitp://labix.org/python-dateutil 71,

info &< ER crm report RAEMNFFESH:

crm(live)history# info

Source: live

Period: 2012-01-12 14:10:56 - end
Nodes: alice

Groups:

Resources:

crm(live)history# detail 1

RRPFHES, REMBIEM, KIAMER 0 (F) .,
BB LRSHE, A log BEREEER.
EERERERRIEE, BERAUTHS:

crm(live)history# transition -1

INFO: fetching new logs, please wait ...

It <SSR BEHIGIT dotty (M graphviz 8 ) UERFERE, IESITFABEEXHE,

SEEPOIUER | 1 RRRNEAR,
MREEAEZTHILIRE, 1E5ERA nograph iEIN:

crm(live)history# transition -1 nograph

8.8 BZER

e crm FTI,

e 18] http://crmsh.github.io/documentation 7 HEY_E5RFIE X4,

o BXiF¥RRA, {580 (Highly Available NFS Storage with DRBD and Pacemaker) X

=z
5,
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9 ARINSUBTYFHIRICIE

THHEEENAEESHELTTRFRR. FLEAFEZEMNEEHE: FRNE
#1 STONITH CI2, WFX@NER, SERIURINE CHINIE, RBFEY RESE
HIINEE,

9.1 STONITH {{IE

BEEHNINNARZNTRITHRE, FEMRIET R, XM AFRE, @FEFER STONITH FiR
SKHL

() Z5: RZHEYME SSH/STONITH
BT AT #E SSH FIREN Bt R R0 MANEIE RN, HFUEREE, £-RERZH
#8 SSH/STONITH X2 (5190 stonith:external/ssh ) , MRENHEFERILLENRIE
BTN, 15%&% libglue-devel €,

B ( \EREE ) FRENPTE XaTe] AR STONITH 885K, &M crm ra list stonith @
S, MBEEATWEIKIE, BX3% -devel &, % STONITH & ZBERIBIIEME
B, B2 0E 10 = "FEEF STONITH”,

BeElE LB XEA STONITH RIBAIXHE, INREEAFAY STONITH K18, 550 cluster-
glue BRFEPREEEIRAEI,

9.2 BEA OCF #R\IE

FrE OCF ZE{XIE (RA) #8R]7E /usr/lib/ocf/resource.d/ k3, HSNE 6327
"THFEENIEE TREZER., BINRENIESU I IFU T IRIEA gESTIES:

start
BEEsERER
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stop

FIEZEAREIR

ot

status

B FRIRTS

monitor

5 status #£l, EXSKEREFERIME

validate
RiIrRAERREE

meta-data

REBXFRAIERN XML BXHER
B2 OCF RA BYE AL FZ AWMU T
1. 83X /usr/lib/ocf/resource.d/pacemaker/Dummy 3% Ji&EiR,

2. BB RRIEREFNFER, UBELAEGR PR, Fll, NREHN—NERE
kitchen EB&RIR coffee_machine, sl ItZFBERINBIER /usr/lib/ocf/
resource.d/kitchen/ ., EifoltbFEARIE, BEHITHS crm:

root # crm configure primitive coffee_1 ocf:coffee_machine:kitchen ...

3. KMEEMINRINEE, FARATRBMREXE,

B]7E https://github.com/ClusterLabs/resource-agents/blob/master/doc/dev-guides/ra-dev-
guide.asc 2 IXEIBREA OCF HRAEBMNES AT, £5 1 & ol He] IR BXE
FHSHFERER.

9.3 OCFROIRBFIENFEXE

1RE OCF HE, B—EXTFRIFUIREIFNBHABHIREX , HESBLNERDONES
MEAERE ST . MRERSMEERNLE, WHRER RN, FEENRERIE, B=
MR BYRIEIPE TR E
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&1 HEIREEE

VR R

oy
=)

iR

£ L IRETERIR

ZEAFIRET IR,
ETHRIT R,

THIR P BEYS

REMBRET /AN
RtEiR. XRRIBE THIRE
%0

BEEEIMITHIIRIE

ERNARSAFEB R

o

I

RBRBRBERL, BREHR]
TREERNZZR.

FILERR, BRETMEET
REBIZFIR.

BRERNMREWRAANBEY, TREEE T AR OCFRECHE, b, EREERT WEITEMN

RN ARG BN E

%+ 9.2 : OCFR[E{E

OCFiR[E OCF 315
K15
0 OCF_SUCCESS
1 OCF_ERR_GENERIC
2 OCF_ERR_ARGS
3 OCF_ERR_UN-
IMPLEMENTED
4 OCF_ERR_PERM
5 OCF ERR -
INSTALLED
168

KA,

LI, LRI . XERMBRL. FIL.

FHRMFRGFSHIAFLER

BRI e R IR D

RRECEELTEN LXK (Flg, ESIAT

EES

73

ENREEARNUE/TR)

BEREVIRIERIL,

RERERBEBIEN, &

REAENTERLTREMLTEN L,

OCF ;& [EIRSFI#AFE R E

RETTRLILIESS

73

73

{1
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OCFi&[E OCF & U PR 8 28
(¥

6 OCF_ERR - RIREETN (F1a0, ROBFHSH) . Han
CONFIGURED

7 OCF_NOT - RIRRIET. BEBASZWNEEREMMRE TER
RUNNING IREEEEIFIR,

ItE OCF iREIXIE AT BB BN FEZF IR
£, RTAFNZRRS., MRLAE
o, MIIMIT X IRE

8 OCF_RUNNING - RBEEEEDSHIBIT, R
MASTER

9 OCF_FAILED - REEETEH, BEELXM, RFEBREE X
MASTER K. BIEBEER (ARHFIEHRE) .

Hith RNEMA BHEXHIZE, Y

169 OCF RO WBFNHI[E R E SLE HA 12 SP5



10 /FEPEF0 STONITH

BRI HA (SN ) HTEVRERRE— M EREENHE. HEERIENEIE
TRITARE, FEMRIET R, ZXMAFRE, @HEA STONITH iRk, R
mﬂumwj M{E HA B BB ARSI IE.

BHEFNENARIIFERE, HlE0: “FiR r1 B alice LEEN", £ HA B&EH,
XFRSEER T "RIR r1 726R alice SMIMBT R EEATEIEIRE", AR mN
WEREBIMNARREE I TRLEN. BIMTRELIRSEZRELXENEINENR, X
HRENSHRFRRSHNTRRESHES.
HTREFRNRESTE T EEMBIE, FHTHFR, BEERHERBIMIEATE
TRERENEAN, FREAIHRLETRAZBITEAZEZHR.

10.1 Rk

BHEFR: REKAIFERNTRAR5IFR, RERAENEA,

RIRR R R
RIRRAFRETRRY A E T RIHFE VIR, WERNE L RAIFZEL SAN xFEEFF
X (ATFHETRANEVRIEE ) 8k SCSIRBZENGEERTRIXE, BXRM,
BBHE 11.10 T “MEFRIFEEAH,

T AR R
T RRAIERAITMEDESET [UIRIHZERR., XMFRERRA—MEREIERN
HARTN, NEREHIRATR.

10.2 TREHIFER

£ Pacemaker B¥&EH, T ARKAIFRAILHESNZ STONITH ( XHEMTIR ) . High
Availability Extension 8% stonith &<TLR, — MEZEEXAET TR BRE
B BEIELA, BIE1T stonith --help 58M stonith WFEMATHRESEE.,

N
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10.2.1 STONITH i&%&%

EZHEADRAFER, SEEEERKRIZE ., EFRE High Availability Extension Bz 3589
STONITH i&M37R, BEEMNTRLBITUTHSZ—:

root # stonith -L

HE

root # crm ra list stonith
STONITH & & eI 573 AL T 51

IR ECE T (PDU)
BENPABTREEXRME, RZBNHMIERZENREFTEMINENELRTE., E
B AR BE R Z AT A S ARSI BRR O 326, CASRIZfZEBRTEIR

NE)EFTERIR (UPS)
AHABR LRGN, BTEMRKEHENRERRAI NERNRERENZEIR,

TR HRIRIERR &
MRBETIRALEITEE, NWIRIMRHRRREZEGIREMZIRUEFRIE—IRIE, =
R, INRBWAEBEERNTIRITEN.

EANETIRE
T AEFI&E (IBM RSA, HPiLO I Dell DRAC ) [EL{S#RME R, ERRENEET]
BERUAILART AT EN LMERCE . (BR, IRXERESEHEN (—MEETR) H
ZHR, NWeElTTEEERFELF. NRTRUIFEME, WIAWEFIZTRIREREF
. BEt, BERASREMTAETIREG., 5—HH, IERE[ELIMEZEL, X
BEREr TR —HERNEERE,

Mg &
MARENATMAEN., EMTEENEGFENRL, FEERMEIEFMEZR], YR
MESEHIFRIR & HITE R,

3t STONITH & ZHUiEIF F EELR TR FNEFIFT BREERIFPE,
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10.2.2 STONITH 3/
SUSE® Linux Enterprise High Availability Extension # STONITH SChERH # M 4E 4 4E AL :

stonithd
stonithd 2] A HH#FZSET NEIARIRISTIPIZR . EEZERFKIEE (EigE. XA
BRFMITABEIR ) WS, EXr]UMEERRKRIZSEIVIRE,
stonithd STHPIZF7E CRM HA B#EHFME8 N TR LiE1T. & DC W= EiEfThY stonithd 5E
I CRM I FE#IEK, ESMNERIELML, Hfth stonithd F2FREMITAT R FE#RRIE
Fo

STONITH &4

WFENZZHERIZS, BB EEaIEHIFTA 1R &8) STONITH &, STONITH i
HRFEEIZENFA@, cluster-glue BIHRY STONITH &AL FENTH R LR /usr/
lib64/stonith/plugins A (WNREELRET fence-agents B, ZBFRIELTF
LEHE /usr/sbin/fence_* M) , FrE STONITH i&4& L L& S stonithd —#%, (B
EEXFNETRMTREZSHMER,

FURERIFZMEE, ipmilan (2 external/ipmi)fi@— MNEARYRE], ©3LHE
IPMI % BT AFE BIME AT ST FF LN AR & o

10.3 STONITH Z=IRMECE

ZiRERRK, TEELE—HKS ) STONITH FiRE - stonithd STIFIEFAEERE ., FTEERE
#RETZE CIB H1, STONITH FBRETF stonith EMEIR (BSNE 6.3.2 7 "ZHEHME RN
IE25") , STONITH #&iER STONITH IEA1E CIB IR R, BT EMIS(E, T BN, &
LEFNYEHR STONITH iR, FGERIEMBITIFE—, BoIsELE STONITH FRERERHD
ENF T2 EAY STONITH @ ERaNiEF . BAIfIELLXRERIREE, FERENERIZEE
BREEIRE, A, BRENSERAERIERINEE (URRIEEESESENIERE
1T) . STONITH ZFE[EEBE S — TR, EETRFEEMMNRNEFATFHITRES
STONITH & &¥HE,

STONITH #RFTREMEMZTR—HFH#HITRE, AXUFERERHESETERITIREN

LRSI
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* Hawk2: 35 7.5.6 7 “/"f0 STONITH ZFiR"

e crmsh: 25 8.4.4 5 “€II# STONITH &Hi&E"

o

S (BM) FIREURTHEMNAY STONITH £8, EEFRTEIRENSHIIR, BEH

stonith #p%:

\

stonith -t stonith-device-type -n

g0, EEE ibmhme RERBHNBSH, BAAMNTGHSL:
stonith -t ibmhmc -n

RIRERFMEERBINA, BEM -h EIN:

stonith -t stonith-device-type -h

10.3.1 STONITH ZF Bkt & =~/

FEUATFERSH, AT TH—LA crm LT LEMEEZRENRFIEE. ENAXERE, B
TROIBHE A (FIE0 sample. txt ) FiziT:

root # crm < sample.txt

B

BXRER crm fiSTLRAERERRNESER, B20FE 8 5 "RENEEHEFR (S
77"

\

5110.1 : IBM RSA TAETIREHIELE
AN FECE IBM RSA EAEFIRE:

configure

primitive st-ibmrsa-1 stonith:external/ibmrsa-telnet \
params nodename=alice ip_address=192.168.0.101 \
username=USERNAME password=PASSWORD

primitive st-ibmrsa-2 stonith:external/ibmrsa-telnet \
params nodename=bob ip_address=192.168.0.102 \
username=USERNAME password=PASSWORD

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

location l-st-bob st-ibmrsa-2 -inf: bob
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commit

FELERGIR, AFUTEEFERTAELIR: STONITH BRIERELB LM, Elt,
TR FRIEMITIZRAIT = LIRE STONITH H AR, IRFRETR, WEBEER

EBEXFERRFERIEN, N ERRIMIBMEEMINARLZEN, AL, WNR
BRIERN, rlgextiilieldl, FELE, %R stonithd ZELLIEEEMN,

#110.2 : UPS FHKIREMEE

UPS XA RFIRIREMEEXMUT EEAVRA, LATEEFANAE, B UPS IREIIER
MEMVGIFER, LENRENHANERAE. B UPS RERBE—1&TIRH, BEER
FITREERTTERAELA 1200 JRIFRIEREITIERE . TS HKY UPS ®RENE—HITIkO, B
EAT—ARIEFER USB SAAMIZEO . TUAfERREREREUR Tl I5HER,

flan, BIER stonith -t stonith &&EE -n HSLEIR apcmaster 5

apcsmart i%&:

stonith -t apcmaster -h
RENTER:

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
(£33
stonith -t apcsmart -h
SR T

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.
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(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

F—NMEGIIEHTEE — AWML O APC UPS F telnet 1%, 5 - MEHEER APC
SMART ¥ (@332 APC UPS =R AR FIER ISR ITLER) &

KDUMP & &AL &
Kdump BFHE7AHIFER %S, KR EERKIREER. ZEHFRET R LRGIEEHT
NizEEfE, SIRZE, ERHRE true, FUET RERFRIBHFHITIERE,

WAL S Efth ESCAY STONITH 1285 (140 external/ipmi ) —EHIAER Kdump
Gt . ZEIERIGITREILG], DAERMAESH) STONITH i12& ZH1, $EE Kdump B£
WE, BRUTEERAMAL, /A crm configure fencing_ topology %}amﬁm
REHIIRF

1. f£F stonith:fence_kdump FHIRXIE (H fence-agents St ) RENWE
FAT Kdump INEERIFIE WS, NEHREM THIRENEERG:

configure
primitive st-kdump stonith:fence_kdump \

params nodename="alice "\ @
pcmk_host_check="static-1list" \
pcmk_reboot_action="off" \
pcmk_monitor_action="metadata" \
pcmk_reboot_retries="1" \
timeout="60"

commit

0 EHEMNTRNBN, IREFZEMZS TR, BEEES STONITH &F
R, BERIERET SERFRIRE, BRMMLELR,

HRFBNE, BRREEREM.

2. EEASELEN /etc/sysconfig/kdump #1, 48 KDUMP_POSTSCRIPT E2E %
£ Kdump #HiZZElEEME TR &IZEBAN, FI90:
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/usr/lib/fence_kdump_send -i INTERVAL -p PORT -c 1 alice bob charlie
[oool

1T Kdump B9 =48 7E TR Kdump EEHIERE.

3. EAHBY initrd, UBEEXZFMER fence_kdump_send EE, £ -f &N
EEWMBEXH, UWMEE T RIS ERERITE:

root # dracut -f -a kdump

4, R XIERE fence_kdump FIRFTH— MmO, BAIAIRO A 7410,

5. AT BeMTERA EXRIFRALE) (FI30 external/ipmi ) ZAI#EE Kdump, i&
{EFAZEMACA T RIECE :

fencing_topology \

alice: kdump-nodel ipmi-nodel \

bob: kdump-node2 ipmi-node2

Ex fencing_topology HIIEAER:

crm configure help fencing_topology

10.4 RIS

SEFEMZFIR—1F, STONITH EREEZFHERBMBRIFRERTS,

Q ’E=E: K STONITH HIR
IREHATIZE I STONITH 2R, WTFARSHIREMS, ZED 1800 % (30 7% ) HY
mAEIRNE 2,

WIZ &R HA BEEARTRRVRVAEMER D, (B FEFERCITNT, BRERREEERR
RETZHEM, REREFLELEESHS T I AEGERNERL, WRBNEFKER

WA ITER, —ERESDUNE. ASRIRETERMLESNRE,

HE BE W
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BE, 8R/IVNEEE—XFRRENVASNERTY ., FERITRBIRFEMERA XHENE
R HT,

BRNMAEESUREMNFAER, BENHNBSITHIENS 849 T "EEF RSN,

10.5 FARIFRIRS

R 7 AIZEST STONITH iR &ERVIEMAIN, EBE1FIAAIERY STONITH fff4,

O g&5: U
TEIR I — Lt STONITH IEHHR B RAINE 2 . REESIMEERER U TEML
&, ENXTESBRBRINE A%

e external/ssh

® ssh

fence_kdump
IR ET R ERGBIEEHITARIEME, (IRE, EiFRO true, ARTRBRFRK
AHEAITIRE, ERHETER, ENSARETENRER, XRRERERAELERERH
THRENT R, NITHEREKAAFRE, EGeINS 5 — 3Pk STONITH 18 & —E)fE
H.
BXEEHAT, BESNH10.3 "Kdump IEEMEEE",

external/sbd
XR—TBERKIRE. EXAIEARZEENMMBN S FHRN, SHMEZEMET
XiEEN, EREFELTRET. BT HNMFEAL STONITH RIEXEETEFHFER,
BBWE 11 &, 1072 1.7 SEEEEE NER SBD", BXESHT, HESM https:/
github.com/ClusterLabs/sbd @ ,

0 EZE: external/sbd #1 DRBD
external/sbd F#BIZREEZENEBN D RIZELSBD 72X, Altt, SBD #7X
R R{S{EF DRBD* 1&&,
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{BRE, R SBD N XM T REFEGREARERIMWHFHE L, NETLAYY DRBD B &EEA
ZRERBLE .

external/ssh
A—NETREW FR VG, TRUAEEBLA root BMBEER, MELFTEN,
EERA—1MSE hostlist HEEREEANBEFRTR, AFAEERECHIRVWAIT
=, ENSATEMEESE - MNRINETR <A, BERATAEMEFRSREUERIR,

meatware
meatware BERAFIEEABEIZIT. AF meatware B, ESRIER—% CRIT =EHH
B, ERETRNEGRE L, ARBFERBIATREXRA, F&E meatclient(8) @n
2. ELHETR meatware BHIBERKZTSMAEHINKE, EXESER, BB

/usr/share/doc/packages/cluster-glue/README.meatware ,

suicide
XE—NMUEHREIEE, EJLAMER reboot B ESIEEEITHAMNTE, XEFEY

RRMERGIIRE, ERLERTOIEELK, B, MR, BEEEALIESE. A
i, EETREELERALEERELEN,

Tohii 2 SBD
MRERZZI N ESHEEFHERNE, NRE+TSER., T ERN
T, SBD KfEABEHHREERFERT S, MAKBTEAEFIZRE, NF, EHiE SBD &
BERMIEN T REFEMN T RO RIE R, BALt, 2ERALHIE SBD, HEFEE=1HESD
&5

X

suicide "I do not shoot my host” ( FBE 2AXFAFKIEN ) MMEIME—FISL,

10.6 EAXREIN

BFEBUTEWIIRMNERE IEIR:
* REFITRESNMHEEREAX.

2 STONITH IRERERE, MBI T RELE—KEL, ARBEEZTRARERKF

W o
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s ARFAMRTTNZARR, ARKBMMERDSE, BREREBIESME (NUER)
IR, BXIFMER, BEBNE 6.3.9 1 "EBEHE",

° MEMIREERASENRRIZE., BXRET, HBESNE 105 T "HIRNFRIZE",

\

o FBEE—1 kB4 STONITH &HF, EIABER T, 2FE5EED stonith-enabled IRE R
true , WIRKEXE STONITH ZiE, BEBIELBINMEMEIR.

o NEBZLEEEIE stonith-enabled &8&H false, EEWT:

* KR/SH STONITH B ERZ L1,
° DLM/OCFS2 BRIt —EEFF AR ENFERIRE,

° NEREBEBERI startup-fencing i8EHR false, BIAEAT, 2EMUTERR
RBHIZERN true : NRTAEBERMNHAENASRI, NERSWEFRK — X ABRFAEIR

A
/LA o

10 7 E91I:I/L..

/usr/share/doc/packages/cluster-glue

EELERGTR, LLBREE S STONITH EHEFIRENBRIRX &,

http://clusterlabs.org/pacemaker/doc/crm_fencing.html 2
B STONITH K152,

http://www.clusterlabs.org/doc/ @

e (Pacemaker Explained) ( Pacemaker BEEijiFH ) : 1%EAAFECE Pacemaker Y
T, EEEMIEFTFANEEHESE,

http://techthoughts.typepad.com/managing_computers/2007/10/split-brain-quo.html 2
U HA BT RO R, FAEERRHFRNBSHXE,
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11 fi&fFfR3P#0 SBD

SBD ( STONITH Ri&& ) BT EHHEZH(ETFE (SAN, iSCSI, FCoE %) KiRiAER
FETF Pacemaker MIBFEIRMET R FERAEI, LESERI NS R FIREAR, &
BERZEHRAE MR A R TS EBHIEHI2E, SBD EEEF /M TR LERR
—MEEE, UHRERBILEFELTAHRENT S, BEREERT, ErJBE TR
EXi517 SBD, MEFAAREHZETFH SBD,

It ha-cluster-bootstrap MIARMHE T —MBENRERFEN AN, HERER
SBD fEARENEl, BXRMET, BEMN (LERFNEEREANTY . BR, FihigE
SBD ® AR RN ERE SR,

AENLE SBD EEHIHEE., SRESE5M SBD FiREHRRE, URIPENES
BiLEER AT R A HER T B R RERIEIB IR,

BRT T RRIFER, SECTCAERINOEFRIPYLE], F190 LVM2 HEERIESK
OCFS2 XHHIESZHF (FERAFERK ) . ENIFIMRIPENZRSE, AR HIMEIERSN
2R EE .

111 #Eshn

SBD & Storage-Based Death ( EFfETFXEIZ1E ) 5k STONITH Block Device ( STONITH 3Ri%
&) NES,

SR AMBEEERNESNERSRIFPEIETEMY , LLIHRIPEE R LEX SR EFHITR DA
RIFFITIARIREI, BESEEMRSERTLMIERIVIHIREINLE B R,

B2, MREFHETELEA DC, NATEESHME S XSREEIE, MRAVFHINXMETIE
M THRPR"ER, WelEaREBIFERIA,

B B X MIE R AT RAMEENFI BT STONITH SR T =Rk, tNREM SBD fEAT =R
UG E T RARBATXATSMERERIMNBXFIRS,
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SBD 4B4FNHH

SBD 97X
ERMBET SR ZEENIMNED, RENENNXEENL, UBETF SBD, %5
X B9 AR NEURTF Fr FREE AR AN (B8N, SFRKRNF 512 FHRINRE SCSIHEER, %
XK/ 1 MB; HRK/NF 4 KB B DASD HiEFEE 4 MB KINHIHKX ) . ¥ltatidizs
FigE LOIBRAEHE, BERS 255 M RVTASE,

SBD sTiF1EfF
FCE SN SBD sTIFIERFIE, BN TR LERR, AGRMEREERENK, SR
BEMBEAMHBIAZETLILE, MR THEEZREIXERE SBD BB T
WA o

IEsFFREF BRI X LRBEERZ —HESEBS, ARHSBNEPELRELER
CHER. WEBRE, THRREFIUMAITER, WENXARIRNES| SEIAUET
R o

A, WTIPEFRFEENSHEFREFNERYE, STEERIRXNRBTLLL, X#
RIETEANNEFREEAERE. NRFEHIEEEEANESXFNRE—MEERTT,
N—-B5fEFREER, TFNHEFLLE, RIERSEMIMIMISER,

RE(EM SBD, MuTMREERIEETF, MINARIFEHLEE, WINEFBERG
BEFRBR B IE IR . R (FELERGIF )9 SBD STIPIER ) BT ARSS AkiAE
HEANRERRMHELNER., MIRTIFEFFLHANESR, BHREFHARER.
Xe]F5LEH I SBD IR ASHIENE, WKREMMNERET /0 HiRMm K1,

gNR Pacemaker A ERIE, MHIREBAS BT REKXMN, SBD BASHITERFRK. 140,
RigfEmEEES =11 R: A B C, BTMEDE, A REEFIEBS, M BH CH=1E
@M, ELEROF, BFIEESX, —TRETRESH (B C) MEBZERH, MB—
MUREE (A), MREARSBERRELEFZDRILELER, WHRASIIMEFXA, M
T = Bl C R8T,
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11.2 FzngE SBD #fid

FREETHFNERROIRTUAT IR, £ root BHRITXLELR, EFBRIT
Z8l, BEEE 1137 "EX,

1. REKRESR

2. IRIFEHIES, B4 SBD 5—R="MRBERMER, NATHEERNER. BXEE, &
B0 11.4 7 "SBD REMHE", BXRFHAMWIRE, BFSL:

 iRE SBD 5i&#&

o iRETHIE SBD

3. Mt SBD FOfF Kk

11.3 EK
o EZuE =/ SBD xEFRTET@EEFENFEK, FHA—H=MXZH, NI MNEFBET RIS
I E=S==X -y

o HETHMBETRL, HEFMIRSNRFEHVIKAE -, ERAREMRKEEM, W
/dev/disk/by-id/dm-uuid-parti1-mpath-abcedf12345,

o FMIBITFLTIEE (FC). UAMFELTEE (FCok) BEZE iSCSI RiEHAZ T . EEMLIMNE
B, BREEEFIUESRERZFRIZE, EEABAT, ZHERIZEPHAREN T
BRETSERFERT N, BRREBREFABIFIF—HE,

o HEMEFEEASHEAETFENM RAID, LVM2 8¢ DRBD*, DRBD TJ[fEEnE|, XE5
H SBD R4 n)f, FEJ SBD HABEFEMMINS ., TEEGRIES &% (HEMD) BT
SBD,

c BE, BIWERAETEFXRH RAID MZi&1Z, URSFIEMY,
o AIAEREEEZBIHZERA SBD 188, REHZFZIREN T RBANEE 255 1,

s WTEBEM MU LT RIVEE, Eo]AELHEZEINTERM SBD,
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11.4 SBD iZ&ME

SBD XIFmBSEA=MRE:

—MEE

RE PR, ERATHEREALTE - MHEMETFNEE.

AMaE
HREEEMTEAETENNHRERRH{ES MFMIRSIFE, SBD ERANES
BES ZEOBEAREBEREL, UATHEMRET, BR, BT SBD FAE B
RN MBI FREN AN Y, BLERE— M IR XTANERRRRS 5
%. UE—R, HIHEFEIESIRI— XA B SR E RS,

— AN
:Alx§

RO ENEE, EREBN—MEEFET (FJEERENFERER ) WEAFIREREE,
REI—PMULREERRYVER, SBD A2B1TLLE, ERERTHES XD RAVR
S, MRELEFMMREMARE], EEEMINEHERITLE.,

IEECEE A T ERIRGEI A RENEIINE AR RNIME, BETEVNMRBRBRLRIUE
MEERDZIWE— SBD (FERER ) , FE ISCSI LB MIMYRETR,

T
MREBERI M SHEMEFNERIG, NEEETSER. FILEXTHERN
F, SBD 2fEABHRERRFRT R, MAMMKBI T EMNEZIRE, AT, THE SBD R
RLENTRBENTRORE L. BIt, Z2EATHE SBD, BEFERE=1AEZT

\\\\\

11.5 BE1TE
{8 SBD fEAFMN GRS, WInEERREHENEBE, ERhe(lzEHEE ki,

1o E BB
LEEBASE¥IIA1E SBD 1R EHAEIRE . EXEEVATMEFER . WP FELLAT B AL INIZE
REHRE. B, TROUESEREFR.

183 SBD & &I E SLE HA 12 SP5



Q iEE: SHZKISCSIRE
WNER SBD iR ZIFEBFE S IRIZIRE K iSCSI £, MRS HBAHR B iR IR 12 FEH
tN#RE T — /N ERIZFT B RIRTE],
XIRERETE /etc/multipath.conf #1, max_polling_interval B9{EW
FUNF watchdog #BRT,

msgwait #BAY
IEEBRTEHIAML SBD iR ZHAENRE ., EEX THNEEAEI SBD #& FMENTRIER
ZIZKNEMABER, ZENNIZENEBK, TRENEENZEEREZTEEHK
B
B2, R msgwait BRENRK, BFKIEET SrRESEREIREIREZFIENX
SN, LiERBIEE SBD EBEEHi&E SBD_DELAY_START SHIRERE, BESLT
B 4 iz 1.4,

CIB 9 stonith-timeout
LEEBEY7E CIB FE A2 EEHERMIRE ., EENX 7315 STONITH ##1F (E5|%. FTH.
XA ) FERRIBET(E],

CIB Y stonith-watchdog-timeout
IEEBRY7E CIB FE A2 ERERMIRE. MRKREXIRE, WEIMER 0, EERT
SBD 5—X="MEFHBEEANERL. EE2ALTHERNFER SBD, BEENiTiE 11.8 K
ETCHiE SBD"LARENFAES.

NREBEEBBR, WEERMNIFRZSINENER, U T ARN'TRATX=/MEZEIIX
A

#1111 . BRTEAN

Timeout (msgwait) >= (Timeout (watchdog) * 2)

stonith-timeout = Timeout (msgwait) + 20%

fFlgn, MNREGHEEBBEIIZRER 120, MiBE msgwait BETIZRE N 240, FI5
stonith-timeout 18& % 288 .

WMRIEER ha-cluster-bootstrap BIARIZEEEHYVIIA(L SBD 128, NMKBMBRIXLE
B Z [BIIX R,
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1.6 RENER

SUSE Linux Enterprise High Availability Extension B&Rft 7 J1 /N IZIEIR B TR (HHAE 445 E RIS
EEENIEF. BRAREAREORMIERIIR, BELEANEERMER,

WTFEFHERNEE, BWERBHBENRERRNER, NT, WNREESEREFT
MR ESR, METLAYE softdog AIFNZIEEBIRIR,

High Availability Extension {£F SBD SFHPiZR{E A 45" 10 E BRI HA MY,

11.6.1 {ERABENER
ERATRA BN EEAZIRRHIESEENX, BRMNEESELN, L, ERHFIEH
IR Z 5, (FS R ERE

= 1B TRERWEEBRRINER ., MREMWEHFRIEES, HAINBEFR /1ib/
modules/KERNEL_VERSION/kernel/drivers/watchdog R#tRIFIFRPIERE, HIb, 1T
BT B S RO R AL R 7T

R 1.1 ERANEERMIER

W IzNFEP

HP hpwdt

Dell, Fujitsu, Supermicro iTCO_wdt
Lenovo ipmi_watchdog
IBM KEUH1 ERY VM BY 2/VM vmwatchdog
Xen VM (DomU) xen_wdt

BHA softdog

0 EE: o EE TS
BB IR S R TR ( BIAN HP ASR SFIPISR ) S ERKR B BREITAL
SRE. (IR SBD ERTHEE, BRAIEKE, FEEEMEAREESeEs
Y23,

53
It
@
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T2 111 0 RKEFIEMBIAZIER
ERRRAEMIEEERIR, BNITHUTERE:

1. P H B AL XA RETEF
root # rpm -ql kernel-VERSION | grep watchdog
2. FIHAZP HEIR VI FIICE BER
root # lsmod | egrep "(wd|dog)"
3. NRRETLHR, BEHBRAER:
root # rmmod WRONG_MODULE
4. BRSEMEGLREGEEBER:

root # echo WATCHDOG_MODULE > /etc/modules-load.d/watchdog.conf

root # systemctl restart systemd-modules-load
5. MXREE EMRANEBIRIR:

root # lsmod | egrep "(wd|dog)"

11.6.2 {ERARENEE (softdog)

WFEFIMERREE, BINERBARENRERRNER, N, RSB SENESFT
ErEESR, MeTLE softdog AIFRNZEERER,

@ EZ=: Softdog BRI
Softdog IaNizFRIRELHE— 1 CPU HATEETT, WRFAH CPUIEFHEE, N
softdog WNIEF RN ZES | SRANNBKEZHBRASMIT, HRM, BIEMRE CPUY
EME, BFNEatNASBLETIF,

32 11.2 : %2 SOFTDOG Axi&ELR

1. JBR softdog IRENFEF:
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root # echo softdog > /etc/modules-load.d/watchdog.conf
2. 7€ /etc/modules-load.d/watchdog.conf ARIN softdog HHRHESINRS:

root # echo softdog > /etc/modules-load.d/watchdog.conf

root # systemctl restart systemd-modules-load

3. MA RS EEMREH softdog I EBIRIR:

root # lsmod | grep softdog

11.7 i%E& SBD 5i%&
BITIZIREVITHITU T LIR:

1. ¥1%A{L SBD 12&

2. Ym%E SBD BBEX K

3. BA#E50 SBD RS

4. Mk SBD 1&%&

5. HEIEECE AEA SBD

AR ZE, BRARERT SBD — MRS MRKEBFHEESE 11.3 THEENEXRK,
1% E SBD X &ht, BEEZBE/LNEINE, BXAT, BEWE 11.5 7 "EBhitE",
MNRT R Eiz178) SBD sFiPIEFR R BB HREINECE R IR, MTSSE1T4LE, 8E8
I, BEEMISEIMERF LML,
iTF2 1.3 : ¥9A1L SBD i%k%
F44 SBD SHEMEFEERFER, wIEE—=MRZZLEIENERF. sbd
create MEEBTHEIBELEABEN—IMHBNMEE, EXLEVRIEES 255 M H R
MEE, NRZGESAT(ERIEMEIN, NMITRHSEREIABITEE,
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O z&: BENERE
WRZRT SBD FI— NS MREFRFRFEMEZEIE., 1T sbd create @n
S, SEEEERERIRENANE - MB, MASE—TREIEREHEITE
(1

1. REZHFWRIZ S WM LIRIZE AT SBD,
2. ERLATFas<¥]IA{L SBD 185

root # sbd -d /dev/SBD create

(5% /dev/SBD Bk AHLFRERIZAFR, FItN: /dev/disk/by-id/scsi-
ST2000DM001-0123456_Wabcdefg , )

B2/ M&ERET SBD, B3XIEE -d &I, FIu0:
root # sbd -d /dev/SBD1 -d /dev/SBD2 -d /dev/SBD3 create

3. INRERY SBD IRFHBESHRFA L, BFER -1 F -4 EDKIBAEZZERT SBD R
B, BXRIFMEE, BSNE 1.5 T “BEITE", a8 UMN ABEMIEE:

root # sbd -d /dev/SBD -4 180@ -1 60@® create

-4 EIMATIEE msgwait #BRY, LA EREIF, @BRHREN 180 &,
-1 EIMATEE watchdog #BAY, £ LRAEIF, BEIREN 60 #, HRMUKNE
BHRNRIFER 15 7,

4. HEEBEANREZENAR:

root # sbd -d /dev/SBD dump

Header version 2.1
UuiD : 619127f4-0e06-434c-84a0-eaB82036e144c
Number of slots : 255
Sector size : 512

Timeout (watchdog) : 60
Timeout (allocate) : 2

Timeout (loop) 1

Timeout (msgwait) : 180
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==Header on disk /dev/SBD is dumped
FNEEEIRY, BRBBEFERLT, UBERAEE5NTRERXLEEH .

¥4ait SBD 1®R&EZfa, YwiE SBD BENXH, ARBEAHBIMNEMAIARS UILERER,

WFE 11.4 ¢ 4w4E SBD EEE X

1. $TANXHE /etc/sysconfig/shd,

2. 1 Z LA FS8: SBD_DEVICE,
ZESPIEEZHMAER T3 SBD LEMIRE .,

B

3. YmiEILTT, FAERY SBD iR&&E R SBD :
SBD_DEVICE="/dev/SBD"
MREFEEF—(THEESNMRE, BEAISNRIRE (REIMNFLEXEE) :
SBD_DEVICE="/dev/SBD1; /dev/SBD2; /dev/SBD3"

NRTiELE] SBD 8%, TIFREFHLEENEE, FBIEER,

4. 8EATS%: SBD_DELAY START.
BRASEZREER, iRE SBD_DELAY_START J yes (U1 msgwait MR, mEf
ETREISER) . BILSHIZER yes FI7E5| SRR SBD B8, EIWIENIREE
IEIRZER

$&89 SBD iR & ARINZ SBD EEEXFZ/G, BRI SBD S7iF#E/F . SBD TiPTEfF R SRy
KAy . SBSEKRIEEETR, FEEITZTIFERF. BIt, 33/55) pacemaker RS
B, {EAMREIM, thEED) sbd BRSS.

iTF2 11.5 . BB SBD BRSS

1. BT =, BASBD iR:

root # systemctl enable sbhd

3250 Pacemaker AR$5EY, SBD BR$3185 Corosync BRB—#2 /B350,

2. AN R LERE SN
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root # systemctl stop pacemaker

root # systemctl start pacemaker

LR ESBNAA SBD FHPIERRIEEN,

o

T—2 &M SBD ig&, BHBMITIE 11.6,

\

T2 11.6 : ik SBD 1&&
1. KT SEaBEPRERELHAIBEEM SBD iR &3 1T4E1E:
root # sbd -d /dev/SBD list

WE, B2 ERERE SBD BHMIF BRI E T /RERTITELLA, #130, MRERBNTR
5, MEBNTHEANTRENER clear :

0 alice clear

1 bob clear

2. 2IEMINER R ER TR —:

root # sbd -d /dev/SBD message alice test

3. KT RBAERAZHEXHEPHIANETZME:

May 03 16:08:31 alice sbd[66139]: /dev/SBD: notice: servant: Received
command test from bob on disk /dev/SBD

XELHIAT SBD kAT R LIERIET, ABESFRIER.

ERE—OH, BFEBRBRERE, B2LIE 117,
WiE 11.7 . RFBERENER SBD
REEETRETEA SBD, BEZEHEEETMITCATERE:

* 1% stonith-timeout SHIRENSERIREMILEKIE,

e figE SBD STONITH &R,

BX stonith-timeout MItE, BSNE 11.5 7 "ERITE"
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1. BIRE, #MU root BFBHIREENER.
2. iBfT crm configure,

3. IALATRA:

crm(live)configure# property stonith-enabled="true" @
crm(live)configure# property stonith-watchdog-timeout=0 @
crm(live)configure# property stonith-timeout="220s" ©

Q@ LtHEINRRE, AAALENEE STONITH fIEE ., MUNERHFNXEMNERT
STONITH, BfREXFBLSHIZER true,

MRARENRE, WERIAR 0, EATF SBD 5—R=MRSZERERNER,

®

© YNRIT SBD Y msgwait #EEMEIRER 30 #, MiESHE stonith-timeout &
®REHR 220,

4. WFNTRHE, FHECFELRZIIUNE RN, N FEMERNEE, WA

FEREISH.

AN B RS IER
LESHATEMIT STONITH IRMEZRIERFRSEIR, Er] MRREEATNRNRER SR
BMARMEREN, TRANEHEFR, ARE" FRRARFAN, BATRER
B, ERZSHFMFRHENT R IFE"AENT RESEHI T RARB AR ERE
7. BAIEN, hEIMTHREIZENRI STONITH REEXEE, AU TEE
B, MREMHEDHER, alice BRRMFFUERE:

crm(live)configure# primitive st-sbd-alice stonith:external/sbd params
\

pcmk_host_list=alice pcmk_delay_base=20
crm(live)configure# primitive st-sbd-bob stonith:external/sbd params \
pcmk_host_list=bob pcmk_delay_base=0

ENASHENZER
tES R EAEEREEIRSE (130 SBD ) RHIINEFik. EnEKIRE LM
STONITH ##ERIFENER . I FRTRBEELEEE, SNERETRIRD
B, MITRABESESESWEEREK.
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crm(live)configure# primitive stonith_sbd stonith:external/sbd

params pcmk_delay_max=30

5. {EF show E&%E X,

6. {EH commit BT, FHEH exit BH corm HEiikE,

BiRiRZE, BHENAMINEE RER SBD, IRFEFRE MR, BEEALAE.

11.8 1RE WL SBD

SBD s ELMHEREN TIRIE, EEEXT, REUTEAR, BEANERIEEREET A:
MREAELZERH. NIREFAZEWTIFEFRERERRE, HEUWR Pacemaker ;RE TR
SEFK, THIE SBD ET TSN BHER", EFBRTHEENRKSES. EEEHIM—L5IE
f9{RR1& ., CIB FAAREEZE STONITH SBD [RIAEIE,

O == uEvAY
NERTHE SBD AENT R BN ERIS], BNE=ZTRNES T RIEERE
F. NI SBD i EN T SR T RDRIE L,

032 11.8 . EEEXLME SBD

1. $TANXHE /etc/sysconfig/sbd FHERUTI:

SBD_PACEMAKER=yes
SBD_STARTMODE=always
SBD_DELAY_START=no
SBD_WATCHDOG_DEV=/dev/watchdog
SBD_WATCHDOG_TIMEOUT=5

Itt SBD_DEVICE IANFEZE, EARERAAZWE ., WSHERKR, sbd lRBAEH
SBD iR&BIEMIMRIEFiHIE.

2. ®BNMY =, BA SBD BRS::

root # systemctl enable sbd
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B3 /35 Pacemaker BRS3EY, SBD AR$54%5 Corosync 5 —i2E50,

. BN R EERE SN

root # systemctl stop pacemaker

root # systemctl start pacemaker
IEiREsBanfit& SBD sFiFi2FRRIEE.
. EES%1 have-watchdog=true EAEBMIRE:

root # crm configure show | grep have-watchdog

have-watchdog=true
. iBfT crm configure H7E crm pF LIREATEIERE:

crm(live)configure# property stonith-enabled="true" @
crm(live)configure# property stonith-watchdog-timeout=10 @

O LEHAKANEE, ERNAZHEIEE STONITH f98#5E., mMURHFMXEMNERT
STONITH, BRRBXFILSHIZERN true,

® XTXHiE SBD, EBHAEANT, EEX TEILS KM EZETAMBRERFKE
IREEHFR, B, BEOMAATFEFETFT SBD_WATCHDOG_TIMEOUT ( /etc/
sysconfig/sbd H ) BJ{E, M SUSE Linux Enterprise High Availability Extension
15 F34, tRMEIE stonith-watchdog-timeout & EJfi{E, Pacemaker 48
it SR FIETEIRE R SBD_WATCHDOG_TIMEOUT {EMIME1E.

. {EF show EEEX,
. {EH commit EREN, HEMA exit iBH crm HEIECE.,

11.9 Mg SBD FFEik

2N SBD AT RER A HEE R TIE, BEANTER —MEMENE:

FNfRE T =R

ZEHI T = NODENAME & FRMIRME, BHITUATRME:

Mz SBD FEE#R SLE HA 12 SP5



root # crm node fence NODENAME

REZIUTHEZE, TREEAEER, UREMTRREHZT U NEREK:
stonith-watchdog-timeout ,

EHL SBD KW

1. iR%! SBD inquisitor g93##z ID:

root # systemctl status sbd

® sbd.service - Shared-storage based fencing daemon

Loaded: loaded (/usr/lib/systemd/system/sbd.service; enabled;
vendor preset: disabled)
Active: active (running) since Tue 2018-04-17 15:24:51 CEST; 6 days
ago
Docs: man:sbd(8)
Process: 1844 ExecStart=/usr/sbin/sbd $SBD_OPTS -p /var/run/sbhd.pid
watch (code=exited, status=0/SUCCESS)
Main PID: 1859 (sbhd)
Tasks: 4 (limit: 4915)
CGroup: /system.slice/sbd.service
F—1859 sbd: inquisitor

2. @41k SBD inquisitor #F24EHL SBD kM, EFKATRIRHGIF, SBD inquisitor Ay
f2IDE 1859:

root # kill -9 1859

TRENERFKR, 22U TREZE, EETREREEZTREAFRERAE
B FE#: stonith-watchdog-timeout,

URERES (Y 3
WFIEREKE, i;)?if%Ll:i‘W’Fé’&)ﬂﬂ%%WiFﬁo BFIMEFER, AJUAFE—INRREL
BIERW, =&, IR ERRRENIEFINERE, mEEMRK, WFAxR:

1. BERBEMMIZIERN on-fail=fence BM&:
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op monitor interval=10 on-fail=fence

2. ILESIRIERIN (FI90, MRFFESRENTRSER, WelBLLIEENEISTIPER
REM) .
LERM = & R RRIRIE

11.10 fEFLRIPRIE B %]

R 78 STONITH #IT T RRERR 2, ErIEREMGEERRERSEIMEFRF, £
A, SCSI-3 70 SCSI-4 fERAKAIRER, M sfex RUEBIENSG, XAMTERETERV/NTHN

7]
éI:lo

11.10.1 HEEE sg persist R

SCSI#SE 34 EX T RKARE, HETF SCSIiIngE, sIATF /O RikFfEiE# ., Ik
£ sg_persist Linux &< HSEHE,

Q EE: sCSIHAREH
FAF sg_persist WAMBRE&WEELNS SCSIMEFRE ., sg_persist NERAT
SCSI #Z£23X iSCSI LUN Fig& ., AZERT IDE. SATA sASZHF SCSI MY BYE(T R

A2
EH o

Gezzhl, FRESNHMERDSINKARE, FANUTGS (AENRERMER
DISK ) :

root # sg_persist -n --in --read-reservation -d /dev/DISK

HRETREMMERTS I KARE:

o THIRMIE
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PR generation=0x0, there is NO reservation held
* NZFSHIHEE :

PR in (Read reservation): command not supported
Illegal request, Invalid opcode

WMEEUBIEEZTE (N LEFTR) , B SCSI #AMMAERIBME., TNBERITINTIR
fE:

1. BRIBRWAIR sg_persist, B root BMIBITUATHS:

root # crm configure
crm(live)configure# primitive sg sg_persist \
params devs="/dev/sdc" reservation_type=3 \

op monitor interval=60 timeout=60

2. ¥ sg_persist [RIGFIFERINZIEMNA:

crm(live)configure# ms ms-sg sg \

meta master-max=1 notify=true

3. TR, SHRFETE/MMIRER, EFIUESITEXANEGEFET =LA /dev/
sdc1 BFHITRAMBA, BLEFESITAEANGBEETREEITEA,

4. 7 Ext4 R G RARFEIREIR:

crm(live)configure# primitive ext4 ocf:heartbeat:Filesystem \

params device="/dev/sdc1" directory="/mnt/ext4" fstype=ext4
5. f£ sg_persist ERBEMXERAFTRZERMATIRFERAAE:

crm(live)configure# order o-ms-sg-before-ext4 inf: ms-sg:promote ext4:start
crm(live)configure# colocation col-ext4-with-sg-persist inf: ext4 ms-

sg:Master

6. A show LM EFMEEN,.
7. BRXENX,
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BEXFMEE, BSN sg_persist FMm,

11.10.2 {FM sfex BRHIEHEETZ

LEEBA RN R A —MEKAVG: sfex, AHFHHZEFEFXLLUAFENANSE T -1
Ro HER, sfex REE STONITH, BT sfex FEHZMEF, EULEIE LA SBD TR
LG T EFNR — 12X,

BEIR, sfex TEESFBRHA R ITAEREL (190 OCFS2) EBEER. ErJfFAEARiiEie®s
BTEAHN—ERF, XFRMRS SCSI-2 REBEM, EERE—RMK,

11.10.2.1 AR

EHZMEFIMER, EFXB—NMNDXEMNREREF DS D8
ERIZRIPRRZE], TRWBCIRERIFSE, LEIRFFE Pacemaker 3@HlISKHE, sfex £B4R]
HIREN(E Pacemaker BRI THRARENR, BASWSIRIEFE T,

XEGWITERRRIFT, XFEENTREEZIEARNZKA P IELES, Bt (e s
(3R

11.10.2.2 &

A TFABR &SR T #BINFEEIZA T sfex BHESXELAKINE A CIB AARY sfex HIFLE &
Ro B sfex R XA]EREEBREH, HEEZLEINBINE 1 KB WfiEEFE=IE, EKIAERL
T, sfex_init BEDKX ELEIZE—1HI,

O ==: =%
o sfex WHESXNFMBRIFFBIECTE—ZEET L,
o HZH sfex D XANSEAETENIHY RAID = DRBD,

[ ] E_rL\X{i}EH LVMZ Egﬁﬁo
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T2 11.9 : BIE SFEX HX
1. SIEERT sfex WHEDK, TEIMSXRF, FHAECERXTEA /dev/sfex,
2. FANUTHSLEIE sfex TTEIR:

root # sfex_init -n 1 /dev/sfex

3. RIETHIERDIEREIZE:

root # sfex_stat -i 1 /dev/sfex ; echo $?

LERIERGRE 2, EJSHEIRREFH.

F2 11.10 ¢ o SFEX Bl E IR

. sfex Bi1@1T CIB PRIRIER/R, HEEWT:

crm(live)configure# 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"

2. BB sfex BIRIFEIR, BEZSRIFHIFIR sfex TR ZEICIEZEBIIRNFFBELIR,
MRERIPHIZFIREID 2 filesystem? :

crm(live)configure# order order-sfex-1 inf: sfex_1 filesystem]

crm(live)configure# colocation col-sfex-1 inf: filesystem1 sfex_1
3. WRERLBIEE, B sfex BIRRMPERE—NEIR:

crm(live)configure# group LAMP sfex_1 filesystem1 apache ipaddr

11.11 BZEER

® man sbhd

e https://github.com/ClusterLabs/sbd <
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12 1AE)IEHIFR

crm 4h5% (crmsh) 2 Hawk2 EE#5EEIE T AR]H root FFEk haclient ERAY
EFRAFER, AEAT, ILEAFPEBR2I/EIARIN, ZRHI50NERIERE
DNZR{EAETIAIEIARBR, RILAER 5 [E)3E 71 (ACL),
AEEFITIRE—EBEFRIGRMUAEE, SN N—EB2 B ERER TR
BB AARINER, SiELE LD, MNEESEsE—EFEEREERE, AFTU
MAFERSETFSLENRE,

Q B CIB EmARIEMAR ACL R
XL RA9 CIB 2{EF pacemaker-2.0 ¥ 5 CIB iE;‘H&ZHﬁiIEE"J'IEJR'F Itt ACL X
BAEAR, BXRIMAERX—mUKRFR CIB IRAMWAET, ESNiE=: 74 CBiEA
R,
AMRLZE M SUSE Linux Enterprise High Availability Extension 11 SPx 43R E8 T LAR(
89 CIB kA&, &S Il SUSE Linux Enterprise High Availability Extension 11 SP3 X E AR
AE (BIEFERE) PR A0)iEG7R"—&, Mit: https://documentation.suse.com/
sle-ha-114,

12.1 ERFNERFE G

FHANBEMER ACL 251, HfRAE T TR

* BfER NIS, Active Directory SEBIFHNANKEERAFARMNIAETR, RBRESE
PRETREMNAFP—,

o IME(FER ACL B EHIARIINERIFFBREFEWAIE T haclient 4H,
° FTERAFEEZMEA crmsh FI4EITER1R /usr/sbin/crm i&1T crmsh,

o MNRIEFNAFPEBEIZIT crmsh, MEE[ER /usr/sbin HFEE PATH =,
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O ==: HiABHERE

° ACL BANiEINgEE. FINBERT, ACL ATERAIRE,

° MRAKREAACL, M root AFLAKRETF haclient ERIFFERFERFGIHETEE

SREMTR2IH/BiARIN,

o EERAHEE T ACL, root FIEXIA CRM EZE hacluster tHIAANEFER

ElBTEUIRN,

Z(EA ACL, FEAS—LXT XPath F9#01R, XPath 27 XML XAEFIEFET SFTANIES.
BES W http://en.wikipedia.org/wiki/XPath # &I F http://www.w3.org/TR/xpath/ & B

:FF
Bo

122 ERFEHEH ACL

FEAREE ACL 281, FEKREM ACL, EEMITULERMF, B7E armsh REAN TGRS
root # crm configure property enable-acl=true

E, RiTE 12,1 “EH Hawk 2 ACL"HRETR{ER Hawk2,

T 12.1 : EH HAWK BH ACL

1. &3 Hawk2:
https://HAWKSERVER:7630/

2. EEMSHIER, ERHELERREBHEETRENHAIIE,

BRHEIZRAEINME No,

4. BEHERER Yes, RBNAEN.

3. BEHERRETE, BEZE MMEFIER enable-acl LURINZEH . RASFRINZSE,
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12.3 ACL MERRIE

alElfERI R —AEFHI VIR . BN —abrEr S EER T A AIZEEE A
ENER, BIELETE], MNBERESE—EFERERAE, ARFIUNAFERSEE
SLEEMAE, ACL RERA TR CIB Vel tXFRAY—HMM . MM EFETHMERS :

o Ule)ANPR, flanixz. B EiE4t
o MUNAMEMNTE., LHSERIAREE, ID 285} XPath KA,

BE, AENMEZREAETRG ACL HISHERBEIRAERARA, (ACLBHR) . BIE ACL
MNWE =R

° 55 12.3.1 7 "EIT XPath FIATVIZRE ACL A", FEFNEEML XML BYLEEM 7 e8I ACL
AL

° 512321 ENGESIRE ACL I, BIERICTEEF ACL HLM AN AR LERIITR,

12.3.1 @id XPath RiAT\iZE ACL FN

Zi@id XPath HIE ACL i), FEEEEM XML BLEN, RIEAMNTHRIRNELLEN (%5
BFER XML BINMEERE, B2 12.1) :

root # crm configure show xml

#112.1 . XML A8 EFSEECE R

<num_updates="59"
dc-uuid="175704363"
crm_feature_set="3.0.9"
validate-with="pacemaker-2.0"
epoch="96"
admin_epoch="0"
cib-last-written="Fri Aug 8 13:47:28 2014"
have-quorum="1">

<configuration>
<crm_config>
<cluster_property_set id="cib-bootstrap-options">
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<nvpair name="stonith-enabled" value="true" id="cib-bootstrap-options-
stonith-enabled"/>
[...]
</cluster_property_set>
</crm_config>
<nodes>
<node 1d="175704363" uname="alice"/>
<node 1d="175704619" uname="bob"/>
</nodes>
<resources> [...] </resources>
<constraints/>
<rsc_defaults> [...] </rsc_defaults>
<op_defaults> [...] </op_defaults>
<configuration>

</cib>

{£F XPath i, &AL XML XHEPERT S, B, Eik#EF root W= (cib), NEMA
XPath RIATZ{ /cib ., EEX=FHERE, MM XPath RIATN /cib/configuration/
crm_config,

flgn, 7= 12.1 “Operator A - /5[0] 28 84F0 XPath FA B R T AT IR ER"RENSHE
(i5ME)EEA XPath RiIAT ) . BBILAEMAF REERITE ZJIPFMRIIES - B REEE
FECEEMZTIR (B0, BEXSHEIRF) , BAREERHELRAINFLIRNEE,

% 12.1: OPERATOR A - {J5ia) 28 BUFN XPATH RiAZ
i) XPath/ijiEH

= //crm_config//

nvpair[@name="maintenance-mode"']

TR B SR AR,

= //op_defaults//nvpair[@name="record-
pending']
ERREICRTGRIEE,

=) //nodes/node//nvpair [@name="standby"]
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il XPath/i5BB

B RIRE MBI E AR,

= //resources//nvpair[@name="target-
role']
Bo). (FIEERFIREEF R REER,
= //resources//
nvpair[@name="'maintenance’]
R BN RIRE THIPIRI,
= //constraints/rsc_location
BREMA—NTREIBR/BNEZ IR,
i /cib

ERREIRE.

12.3.2 BEH4EE&E ACL AN

WFAEER XML SRR, B—MERSENTGE,
a0, EEELAT XPath:

//*[@id="rsc1"]

EREHKID A rscl BB XML TR,
WEIEESUTAETEM:

ref:"rsc1"
XEFEATLAR, XZIFHMEY XPath:
//constraints/rsc_location

WEIEESUTAETEM:
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type:"rsc_location"

BIBAZE crmsh #1 Hawk2 FRERGESEE, CIB FIPIEFFE ARG ACL A1 Bz FA 2 LA R ¥
Ko

12.4 {£H Hawk B2 & ACL2

THETFRIHBINAHETENX monitor BEFEFEEIBEIRAAFPREENBIEREM RiEi5(0)
PR, WBRJURIEITFZ 12.4 “EF crmsh 7700 Monitor B FIEIRF P "HRETARER crmsh 3K
SEILig=]:0R

T2 12.2 ; {EFH HAWK2 30 MONITOR 2 &&

1. &3 Hawk2:
https://HAWKSERVER:7630/

2. EEMSH=R, EFRE,

3. BEHEIE,

4, MAME—RFE D, 190 monitor ,
5. Joinla) i fRERR 1%EX .

6. J9 Xpath #IA Xpath ®ixz{ /cib,

SUSE Hawk P smmeas D haclusterd 2 »

& oEae ACL a8

ACL fBE—EiEdnt CIB fiEHRARN. SMnes
S NE )

o —MAEHEIR (AL

AmID | _monitor | o ETETIIL AT  XPath Tk, AW 1D £% )
]| + =2+ tEae
RS ID: EL— K D,
W am M 1R - BT (RS AL )
XPath : 1T TR ARG CIB TEREIA XPath FAS ( HBD , A
XPath | /eib I /fconstraints/rec_location LINFEMATAEH ) .
- 8 : G ARNFZAEHERA) CIB XML TIRAIEFR (&l
HRER A rsc_location LUBHAATFMELR) .
o £% < (A TRBZHEABRILE CIB XML 7 1D (F,

N rscl LUEHRFET ID 39 csc1 YA XML TR ) .

SUSE, LLC
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205

7. BEGIE,
SNLEENZBIE B A monitor MIFAE, HHIRE IZEVANPR, FiEIEA XPath A
/cib BEHMNFAZI CIB RHMBETE.

8. NRFE, FEITBRLNMSEIRFIEEENSERINES N,

9. MA@ L@ T &k H S HMMAT .

T2 12.3 : {EH HAWK2 @ BirEREE

ZERFAF (BBR) BIRENELRE 12.2 HEIBENAE, BMITUTRELRS:
1. & Hawk2:
https://HAWKSERVER: 7630/

2. EEMEME=R, ERET,

3. ZEIBALEF (BNACL Bir) , BREHEEIE, ABRBWMA—NME—ER ID, HI40
tux , BWRIEABAFPET haclient 4H,

4. ERBMERAER, BER—IESIMERE,
TEARGIR, BERFEETE 12.2 PEIEM monitor A,

SUSE Hawk P sEEsas 7 hacluster & ? »

& %iE ACL BiF & B ArLE
IEHIFIE (ACL) B —AREFRYIIFAINI AL,
HAAMIET A A R RIS (f )
Hix 1D tux HRERE. 25 SRFERESSE
.
e ® ACL ZA[iEIhEE,
monitor

IR Sk
Eli2AF/ACL BiR

ACL BfF ID : BY—H—#Y 1D
Al  EFREREPN— s a e,

SUSE, LLC

5. HIANERYIERE,
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ERREZRFEHLRIARIAE, EEIEREE 12.3.2 7 ETHESIRE ACL H"REMANESE
5.

12.5 {EHH crmsh E2E& ACL

A S RBRAfIEE E X monitor ABFHRFEEIREAF, REENHEEENRiZUI0
N

1I#E 12.4 : {E/A CRMSH &0 MONITOR A& FHigIRFEF
1. LA root B ER.

2. Bnf crmsh X EIRT

root # crm configure

crm(live)configure#
3. EX ACLAt:
a. (£ role MEEXFAE:

crm(live)configure# role monitor read xpath:"/cib"

FHENGSEEIERR monitor AR, FEIRE 1E WNEHELER XPath
TAX /cib BENAE CIB FHIFIETE. MBWE, RIAINE S 15EIAXFEF
XPath BL =,

b. RIEFERMEMMAE,

4. BABEIKE— NS/ ACL BiR, MBENNARERAF., WBHEXLEERET haclient
H,

crm(live)configure# acl_target tux monitor
5 MEENX:
crm(live)configure# show

6. IEREN:
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crm(live)configure# commit

EREZRRHLRIVAEIANE, EeIEREE 12.3.2 7 EdE 518 E ACL N RMANGESE
1738
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13 MBIRBHE

WFFSB 2%, FEXMESTHEUKMIZSZHIRESIRELT 2 PT A ZE KA
EE, X “¢RT,ﬂu4§¢Uﬁﬂ& REVNENHEIRS

BRIFR SR E BT BIERRETER T, HITABRTERERSENR, BIABATE
mode=active-backup, BIUIREFNMNBIREREMIE, MEMMNBEIREIG T IERNIR

E=4
[==]0)

{#F Corosync BY, #EIRBFAZEHERGFNEIE, AL, ¥ AEFNEIEZZEN0)BRIFIREH
HETRERERERSE,

13.1 {EF YaST B EBAIZIRE

ERERZIRE, BWTESNMIURSH B —PEREIRENUANIRS . ZW TR

43

1. A root B3/350 YaST FHiER £ 4 > MEIRE,

2. EMEZIZER, RBEHARN R ERRETANIEE,

3. REERSIKERENUANMRERRBIEER IP thit, ARG, Eogltbit:
a. EBREENILE, ARRTERE,

b. FEFTFRIN Fix EXHEEMINEIF AR, EERITHEEN P IRE (ENE) &
I,
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#3(© otk () \ iR
ARV Bl EZFR(E
Lo o) - |
o JoHEHERD IP 9E (HEMEIE £/ iBFT HEW
O EhEsHehL () | DHoP v DHOP fik 4 F1 6
) #ASIETREY P Hdk
1P k] F RS (S) FH1% (0
P ttik
IPv4 HhhbREE = P il Pl HiERS
FMOD | HED B (L)
#HEh ®) E3H (©) rEe || F-—#w |

¢ BET—2, REZEIMLEIEETEEFIELAED+,
4. RINFFEREEIRE
a. BERNFIFRELUERNE, BET —TWE,
b. EFITHHEIREIEIR IP ikt , B=F75ERMHER:
o LEHEMIPIRE (HEME)
o DStk ({8EF DHCP 3 Zeroconf)
o ERSIRIRAY IP Hht

FERRESEIMENTE, R Corosync HIREHL IP Hutit, HERFEFHSIEIR IP iy
ue, FAEOEIR—A IP Hilk,

c. tNIRBIGIE NEZET+

d. ERERESE 3.0 PERENHFENBIIFAEUANIRE, ZBEFEEBEIFNHE
PRICAAMIRE, BESENENINF T HREHENIREMENSREE,
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WFigE

#1© stesk @) B ® . HEMRO
S A B FIRF
+ ethl - Ethernet Card 1 2E.E
v eth? - Ethernet Card 2 BEfALE
eth3 - Ethernet Card 3 BELE

5 (U) | SR
BEIREI2 R (D
mode=active-backup miimon=100 -
8 () Bk © FE® | T

e. YRIEEAFEINENIZFIED, PICAERAM TR :

balance-rr

RENHTENSE, BEEEEEATSERILLF. XSS TCP EEHE
BREHIFEIR

active-backup
RIS,
balance-xor
REAFHFEMEE.
broadcast
RIS,
802.3ad
REMSHEES (NREERNRBINZEFENSHEES) .

balance-tlb
RV ERBENERME N ETE,
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balance-alb
RFRPFINEFIBHERMENH TS (NREAVIMBZIZSZ R IFEERAFE
C LR & BVRE AL )

f. S EBEIFIEFIETRIISE miimon=100 , MRAIEELESE, WAEEH
CEEE, FIt, HERNEFAITESFFEERTNENTHE LES.

5. BET—%, ¥ YaSTREBMAE, THRBKEIRENEE, YaSTREEESA /etc/
sysconfig/network/ifcfg-bondDEVICENUMBER ,

13.2 ExEMERI#AIETR

AR, FIIARAMAEIRE U HIAIER, SAER S —AME ORISR M
B0, BASERNBEAERENEE, INTESEN udev MA, UERBL D (T
MAC titit ) TLRR %R . iXH¥, BERIGHRELE (A—{EMEERE MAC M+ ) RFER
BIE, HEERT AR,

iTFE 13.1 : M YAST A4E NBEEMiHK

MRISENAFHEE, &S0 (SUSE Linux Enterprise High Availability Extension E12
18EE) B EARBMANR"—E R 9 E MBI SR —T,

1. LA root B /35h YaST FiEER % > MBIRE,

2. EMLEIRER, tNHRAEHAETNEUEREEENIRE. MIRECREEHENE, NEER
&R,
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M E

£ FE (6) 1A (V) FH1%E /ONS HEEERE
£ 1P ik W& LA
GRERL bond0
Ethernet Card 0 10.161.10.176 ethl
Ethernet Card 1 7 ethi MJEFbond0
Ethernet Card 2 7t eth2 MEFbondd

Ethernet Card 3 FRELE

Ethernet Card 1 (FREEHE)
MAC : 52:54:00:58:95:45
BuslID : virtiod

o G FEEFR: ethl
* 5| SRtEsEE
* SIEFE: bondd

RO | BEBQ W (D

#Eh H) BUH © BEW©

3. WFELRSIRFEENTMUAANIZE, BERITUATSR:
a. EREFERNRE, ARBREHRE. W FiEWEEREFTH,
b. tIREIEHED £, MWRIFHTIZEIRE R ERERA
. tIHRENREAEIN £
d. £% Udev #L0J, EAEEEECRFHIERE BusID &N,

e. BHRAEMF—2, REIF WL 1ZEFEFEFOELEDR |, MREMEREUK
MIREM, KFBERZERREMFAER, BELLID,

4. BEBERAMENEDN, FREMEIRE,
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75150, MBREFSFHFNGRMNBEOME, MEFHHENE, MXELFEE—1
MEEOTTH, HSAREFER—NMINEREORN (M NIC ENiZFHASE. MiT NIC IRz)
PR rmmod @Bk PCI A AR true) , ARSBEIMAHETHEER, HRRER
I RET (BIRIGEERIVRES ) , udev SNAETEAIIKA RN M HEITER
B, #REERA ifup. ifup GLEEMNERAURHRMN-TIIARKE,

13.3 EZER

{Linux Ethernet Bonding Driver HOWTOY ( Linux BAKM4SE IREHIEFFIRIEIERT ) FHiF4A
NETHRERITNFSIEN, B kernel-source &, &RJBATE /usr/src/linux/
Documentation/networking/bonding. txt TFiXEizX,

WFEAMRE, AEEPMANUNEDSAIEE: miimon # use_carrier,
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14 ThERiE

ERFHTENBERAT, RSB[FEENTINBEFimmSAMNER —ERBMRERSS
2. IMELEBRRARS B[RS B[R AEURSE, EBE— IS AT
WERERNEREGE &R, UhETEIGITEFRRSHEXRSEE. 5T High

Availability Extension BT & &R E R, EMFIUMESE 4K ESE R RRIM
$5ERSS, U130 Web, BBiRZETF. HBfF. FTP. 3R{KF0 VoIP ARSS.

14.1 #EHEhn

High Availability Extension S2#5@fh £ F & A Linux E#ARS3 88 (LVS) F HAProxy, ®#&
MEZZEFET, Linux EIUARSZEEE OSI 5 4 E (FHE ) Lizf7, AIRERZIIMEE, m
HAProxy #£58 7 & (MAE ) EMRAFZEFIET, AL, Linux EHARSS[BFAFENHZIEEE
REIBRTIENEE S, T HAProxy SJLAMEEIRE, 1T SSL AL, HRIEREATHEHIRAEREK,
A—HAME, Linux EHESZ RS NAERIREG: IPVS (IP EHIARSSEE ) F KTCPVS (W%
TCP [EHARRSS RS ) . IPVS 1RHt5E 4 BT &, M KTCPVS IRIE5E 7 Ed T,
AEMARTHHFHEESTRAMESERNHS, AREENAT Linux EHIARS 230
HAProxy, ffa, R#ET HthfiLsrAp0adiz,
EXHARSZ BN E T &8 r@d S LAN SR8 5750089 WAN B8R, T Essn]
BFEREZFIAENRS R, ENERENSNHITIRSEUSA IP il (EIN IP Hihk, B
VIP) ER—NEINRS . RZFKRIEIER IP AFTERANNARFRNATHTERA, &
SR [T fep 43 MR TE B 5 FPE AR AR NN SRR T SR SR SEIR
= 0] M@ AT RER AR B AR FH AR BB B B E B IR S 2B R AR,
BEZMAHTERRE., TEANMAEAT Linux EHARSEMN—LLE 4 ERIE:

s BMHER: REENEBUERFEMNERLRECQIREMLE, F10, FA DNS RS

BHSNFERTERSENMAEENBAIN, £ DNS EAE AT, % DNS RS E[FER
ROFTEXLERE . AL, AENEFIHRGFESIRNERMLE,

o ER'RIEIRSEE:  FIUMER"SE -GN AYARSS 2R T HRRIARS 2R 5IAKI
Ty, AILARFE-EHR,

&

B
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c TEHEBaRSRIERY: RAPSRS[ZENHHTERIUES SRSRZELSD
RF#.

° Geo fE: TFIMNEEFIHE@EMNHIIIARSES.
TENEEET HAProxy H)—LEsE 7 [ERE&:
° URl: 18& HTTP ATHBRER X FIESIIFE URL BIARSEE.

* URL &%, RDP Cookie: IBERIESHEI HTTP AR ( BJEETE post S8H, =HE
RDP (iZf2RMEMMY ) &1E Cookie ) , FHERELRXI ML SFRHARSZIVARSEE,

REBFE—EEE2NIER, B7E LVS/ipvsadm REUHEERMWERT, SILAER
HAProxy, RRZ7JNA:

o SSL#&IE: RlmBIEEERRIUARIE SSL R, B, ZTRAFEVI0 SSL &R, mrE]
AR A3 52 24 T #7233 IR SSL ANk 2R,

° MAZ%AI: HAProxy R ARHZIT, AL, HHTERRIATRNZM, XF, &
AJBAETF Cookie FIEMthItESRITIRBEKIMIFAM

»—7FE, HAProxy ANEEFTTEREUX LVS/ ipvsadm :

o LVS RFFEEIRA", FUENT, AHTHBIFEAT AR, MAGREKRERZKH
AE,IE, HIENHIMES, XBAESANBRESELE.

o LVS TR EHERES (@i conntrackd ) ., Ak, HFFEESEEWBSIIINE FiRFl
AR 55 22 1ERRRVENREL RS .

14.2 {EA Linux EMARSSRECE T EF

ATERDHA T LVS EBAMFEE. Ale, HFNBUAE High Availability Extension Ei%E
Linux AR5 28
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14.2.1 TEEEE

LVS FOEZLAHR ip_vs (5 IPVS) WA, ETE Linux Rtz (5 4 BRI ) PEEEREE
AHTE . BITES IPVS XRBHEY Linux AZBI T RIFAERE . =628 EisiTh IPVS RKIER
LVS BEARINEE,

HEFPImERIERREN, EROBEREMEHRET[BZNHTEN: EQFER—HEEE
LVS IEE TRRECT RIER AN, HFER R ESLRSE, G, ERAREERR LRI
Kb, EBASRERIN, ERAREISTHENRLAFPERIELRSSE (SITRTRIER
KN ARTEFRIEN ) T REHEE,

RIABAT, RAZAFELK IPVS 1HR, IPVS ARZIERE B kernel-default EH,

14.2.2 HRFPZEEHIZETFIFIZEF

ldirectord sFFiEER R — AP ZEISFIFER, ATE LVS AFFHENRSRBHFEPEIER
Linux EIARSZ B FH M ESIMIARS 2. BENH /etc/ha.d/1directord.cf EEREMNAR
SREXRBMESARS2E, HE50 ldirecord NSRS ESEE N LVS EXEEES, TP
AR {LRT, G hBEaIZRINARS .

ldirectord SPIPIERFETEHAIE R BN URL F48 Z MM RIS M B LRSS 2B 1T .
MRESLARZB[BLRENE, BN AHTERNTRHRSEINRFPRRE ., NRRSGENEFQ
MBI EEFERRSBEMEHEINGT, WERKLERSEEF AN TARSEIIRP.
MRHIMAABEESLARSZF[BRANIERL, METLIEE—E1F Web lRZSEE@ZIRIEIRAESE, &
FRRRZH[EEZERAMEN, ERER—NNITUE, A Web lRSZERRETH,

ldirectord {#H ipvsadm TH (& ipvsadm ) RIEfE Linux RZMEIIRS 2K,

14.2.3 BINEL.
ELEAIRA=MARHEEENEFPim&ZE ELRSEE:

M8 bt 3E 1R (NAT)
BERAVBERZNAREN IP, AFEITIE B IP Hiht ik O B X o it B LARSS 2840 1P it
i G HRIVBERE LB ELARS S, EXRSZBEOAFTERLIXMLE, 3 FE:S
BEXRER IP itHEmA L REFin, B, RLRAFMENTEHNREKRIIEET. B
FHREBNHERENHTEE, EEESNABENRI,
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IP fEE@#HFE (IP-IP 3438 )
IP RFEEITHE R VPR REEIREA IP Ut K B EE B E T aet T E ML Ery 53—t
it, LVS i@ IP f%8 (EEEEIEM IP it ) MEKRSBF[LRZER, ABREFLRSHE
(EABCHRERREROEINE iR, BEMRRIAETAENFRAE,

EEIREIER
RERLAPNBRERIELIIEXRSE., IP BREEN, FtUHNECEELRSEMU
B ENRSS 2R IP @, REEXRS BN ERREENEZE iR, EKRSE
MR ERFLTRE —IEMEZELT,

14.2.4 BAEBEE

WERME EXRSRATEFPIRBERWINERE, BEEATEEERIIA, XEEEUERR
M VR, PIETIRBRUENRERE ., BXFIAKRIEA, 530 ipvsadm(8) Fift
0. NEFHEZRENEREKE, EHRRRIEHERIE —aEXNRS R EIRELEFin.
BAERRFRE IPVS AT —E5, EREWME ESLAIARS SFFRENT —MnER,

B Linux EMRS R AEEENEIFMILEE, B1A0) http://kb.linuxvirtualserver.org/wiki/
IPVS 7, Itk9h, BBJLATE ipvsadm FMTIFEZE --scheduler,

BJLAZE http://www.haproxy.org/download/1.6/doc/configuration.txt 2 E3%%] HAProxy 8948
KOHF &R,

14.2.5 {EF YaSTigE IP fazi 1

BI{EF YaST IP i FEHRIREERE T AZM IP 115 %, ER ldirectord AIRETH.
Zix0)"IP fAFHF & WEE, B root ARSI E5) YaST Hik#E High Availability > IP f1%
T, s#&, LA root BPBHER yast2 iplb ME<S{TRSN YaST BEE#ER,

YaST IR HEHEEBEE A /etc/ha.d/1ldirectord.cf ., YaST t&ERAEye] &N N F
/etc/ha.d/1ldirectord.cf EBEXHMEN, WEREEXHATEX2BEETFELARSH
I,

BXREERGILA R AT &R ESLARS BB Z B~ ERETE, SN 14.1 “E £/ directord
RE",
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S

IR ERSEFEMRS RS
MRIEEIUIRS BHAILBBAMIEE T ENSH, BAIERMABS B PEXHME
BERELBBHTEXE,

HiE 141 BEE2FESH

218

10.

11.

UTEEBERA TR EREENEESH. EXNMIISH (URIEARERISEH) 19
BT, BREENHESN 1directord FH,

BEEREEREX ldirectord EZFEEENRSBUREENIRBINETEIVAS

KIlEIRR

B EBREE KRS B[ NZES KR AN ERIEE,

LB AT E X ER BRI AEMET 1directord AIZIHMELRSZBLRIES L IRIE
Ko

L B EENEXDEEEZST S VRN B,

. EEERR, MASRBEESIRSFZEEVR, B Web IRSZEERZIR Web AR5 2ZHYE
Mlask IP Hiht,

 MIRAFERAEEFAEKRS [IONERRSRE NS REIER, BEEFHAEERP

MBI FHR L,

BB FHMAERINEEXZEZOVE, NREMEXRS BN AR, NEEATN
B FHRFZEHR,

. EE T ERIASHPIEEN R EE FHMEFZRMRSZEFZRE, MREEXNSIME, 18
ERESHMRIVYIER,

BT EMEHFRAENX ldirectord BEMNELSBMEEXHELEN., NRIZEN

yes, MFELREENENETRALE.

BT Quiescent FRTE X BB MMAZE LVS RPERAEMEMNELRS S, RIS
HE, WASHRAESENRSE. MEFENERER 0, KRR EZMERE, E&
MHERRRSTE, BB AL,

ZEREMBIZHITATICE, BEATXHPREERSTXEHNIEEZE. BIAER
T, ldirectord FEBEXHEAN /var/log/ldirectord.log,
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¥, IPLB - £RACE

| SREME © | RS EEE W
WEEE 1T AP e
5 | [ J J |
8 B TR
l ] |
3 AT R
l ] |
i A TR R S
[ ] |
LENERE WL RE B SR
| o) Is) L le) 18] |

. oEm | L oBEO | | x

14.1 : YASTIP tagi 1 - E/FER

WiE 14.2 . EEEENARS
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1.

2.

3.

BT A EMEINRSEXETSEREE — NS N EMRS . UTEERER T W0 E
EENBRSREEZENSH ., BRI IS (UKL RERISEH ) WESHT, BE
HEEEEKE N 1directord FHE.

£ YaST IP A TERIRA, tNIREBIELIARSS FEERINF,
AINFRREIAARSS SR R B LR EIMARSS B8 . — MBS BRI AL,

FEENRSZER, MANHTEEHIRMELARS ][] TR LVS ViRl HZEHL IP it
(IPv4 2% IPv6 ) Fim M , Ea] LAFEE ENRBAMARSRKAE IP Mg S, =&, e
PAERBA XGRS, BAAIEIRIER —MISER VIP:port IRBHMESRSE— M EHR
SHBTE.
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10.

11.

12.

13.

. BIETESRSEE, EEMAIRSEM IP it (IPv4, IPv6 SREMNE ) . IO (X

BRS5BRFR ) CAREERTTiE, ¥RFFEVARE gate. ipip B¢ masq HHY—M, B
DL%E 14.2.3 75 "BIRVEE R,
BEHEANZE, hEEEXRIB[UATENEEE,

C ERERERERERATIAESIRS BESMAENNERE, flgl, BEREBERAK

BN EESTENFE, BiLE Negotiate,

. IREFEELRIIZREN Negotiate, WMIAFEXZBMAIARSS KR, MRS THIER

BITIERE

. EERPMAGE EFREAE &5 ESLARSS 28 LPTERITSRAY URL,

: !Zl]%zzn REESRSRUMNEEESHEFNS (HlE0Tam alive" L2 ) , BEX

ZNEMENRAN, FENRANBAREGHR, MRREESLRS[HMNE UL
i%iit, WA R ESERRS BT EIIRE,

. RIBEES R 6 PREERRSERE, BLOMABNKIEHEERS S, tHIREIENEE

AR, WIAER, 02, IEESVNEFFAEE., BRESES, BSN YaST &
BSZAsk 1directord Fm,

thikE E i+

ERATAHTHENEERRR, BXFIABEEREFNER, B30 ipvsadn(8) Fift

=
o

EREEANTNY, NRBEMRSEE R IP itAiKO, MELTE tcp 3K udp,
IR EMARSIEE A AIBIRIC, WML TRE fwm,

MNREFE, AJEXEMSH, BEREWIALE., YaST 2EILEEE A /etc/ha.d/
ldirectord.cf,
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%, TPLB -
ENREE

FE AR % 2R B

[192. 168. 0. 200:50

HEMRES

192 168.0.210 gate

| s | BHRITAS © B

RERY KERD B REaS

negotiate | W l [ l [http z l [ ]
KITF Fii& B it

[test.hind ) [ )
N i

[ [IZT.U.D.I:BD l
waw | [wEo

14.2 : YASTIP TaE % - BINARS

{5 14.1 : 78 A9 LDIRECTORD EZ &

221

autoreload = yes @

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

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"

fF3 YaST iRE IP iz F#&

14.1 “YaST IP fazi &7 - £ BFSHFIE 14.2 “YaST IP ta T - EIRZ "D RIE
BARMTE /etc/ha.d/1directord.cf FEMNHILTERE:
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scheduler = wlc @
service = http

EX ldirectord NEZEREXHBELIEN.

ldirectord %#EFBEELRSZRBULE BN TFEIIASHIER.
BELREBB[BUIAE LXK E G S KB B RIEHMmAL,

EXAEIAIZE LVS RAPMIPR L EHMEIESLRS R, MERKENFIRERN 0,
LVS BYEEHL IP ttit (VIP), mI@idimM 80 ifjia] LVS,
RAFMNXELRZ B 2SN TENIRSHICELE,
IEARSBHIFT B ESLARS FRE SN, B4 Web RBEEMRINIARS S
Z{ERAITY,

EXTHEELRSEE, 9@ TR0 80 A0, BMEAAAR gate, RRE
FRERERRIERE,

EEEEXARSBEMNN F R P LR ENREAR,

K EEfREAEI B A EXRS 28 EATIERITSRAY URL,

@ ATRHFENFMERERR.

@ ZLENARSEE,

LtEREEESHMUATHIER: ldirectord &5 WiEE—RXESEETLRSEE (),

Fi% © RIEERIFIER 192.168.0.110:80/test.html X
192.168.0.120:80/test.html , MR LXEERE 3 VAN (O) RIKEIRBEXLRS
ERAUFIEARY still alive F&H&H (@), ESWUEXRSBINTALPRER. ER,
HTF quiescent=yes iRE (@), EXRBZBAEM LVS KRPER., ENERIZRER
0, IHMAREZIESLRSB[BIINERBER, EEUMEREREFE, EIEN
Lk,

© ©0 o 66 ©®0 O

14.2.6 HitigE

BRT{ER YaSTECE ldirectord 4b, TEEWRRFBEUTNRME, AEETH LVS IRE:
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o EHHIREESLRS B[URMIMFRS.

o METHARSEE (NARFBEE ) WIREBER IP FRIFENEAZI ARG, EXARSE
HIMEECEBUR TIEEMIBIEE R TTIE,

o JRnETERSEE (RSB ) MABNRGHNENMNESR, EERENEH T3
B—ANERBANED ., EHERBEPRE ldirectord MEAEIR, UMEEL LELIE
Bt, ldirectord ®JUAMIPEIEREEIEHthARSSEE .

e HFAFHTEHENEZHEESE ldirectord BEXEAETMEES, ALLEHER /
etc/ha.d/1ldirectord.cf EERENHFER[ZEZMIIFTERSZE L&A, °JLA
R A5 T BEREEEEZFET 2" RN ER Csyn2 S REENX G,

14.3 {EF HAProxy B0 & T &

A FETHLAR T HAProxy LA SN S e BiE#ITIRE ., AR T EESIERBEERS LEH
RS E., EXAEN/ENERE, AR, HETSREMER, NTRMEaTRET
B, EXMERT, BPEERIEAARSSPRATSR,
EATR, BB ERAUTIRE:

o IPhYtH 192.168.1.99 My EF#I2E,

o —ANEHUESNIP ikt 192.168.1.99.

° HAMIARS2E (BEAT Web AE ) www.examplel.com (IP: 192.168.1.200 )
#0 www.example2.com (IP: 192.168.1.201 )

EfdE HAProxy, BERUTITIE:
1. &% haproxy &,
2. BIEBEABLATRAR /etc/haproxy/haproxy.cfg X4:

global @
maxconn 256

daemon

defaults @
log global
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mode http

option httplog

option dontlognull
retries 3

option redispatch

maxconn 2000

timeout connect 5000 ©
timeout client 50s (4]
timeout server 50000 ©

frontend LB
bind 192.168.1.99:80 @
reqadd X-Forwarded-Proto:\ http
default_backend LB

backend LB
mode http
stats enable
stats hide-version
stats uri /stats
stats realm Haproxy\ Statistics
stats auth haproxy:password @
balance roundrobin @
option httpclose
option forwardfor
cookie LB insert
option httpchk GET /robots.txt HTTP/1.0
server web1-srv 192.168.1.200:80 cookie web1-srv check

server web2-srv 192.168.1.201:80 cookie web2-srv check

Q ZEn B HIFETRENEINFEGE FIRIFRAZINHED,
maxconn
BNMAENRAH R EEN.
daemon
BIMIEDR, HAProxy ¥BEREIEIT.
O ZBHNEFBREMNREEMETIZERINSE, —EEEMNTT:
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redispatch

ERSZEREERAMRERNRRIE.

log
F H 5#%!] hEAHE 'LE%

mode http
BA HTTP RZ0E1T (£13F HAProxy BUICRARER ) . HLUENT, B&2EkS
EK, REBRITSEFRSSEVER, RNMFE RFC EXRAERGHRIEL,

option forwardfor
¥ HTTP X-Forwarded-For #gJRMEERF, NREBEREBZFiREY IP
bk, MFEZERLED,

SRS 2BREILERM SN Z BT A F1FHIR KT8],
& P im ] R FF RS SRSHI R KT (6],

AR 55 28 i ] R F5 AE BN SR R KT (8],

ZER S E R IR A A M G IRER D S HE .

© ® 60

balance leastconn
EXRAEHEEEE, BHSN http://chonte.github.io/haproxy-dconv/

configuration-1.5.html#4-balance @,

stats enable ,
stats auth
BHR%ITIRE (8L stats enable ) , auth EINiEREHWIEEKFAHNS

NIEIEMSEITHEE.,
@ HAProxy it BFHRETHNE M E
0 HMHTHBERIEIERIE.
3. MiXECE X4

root # haproxy -f /etc/haproxy/haproxy.cfg -c

4. Y¥FATITARINE Csync2 MEEE X /etc/csync2/csync2.cfg H, UMBREE
HAProxy B & X 14 :
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include /etc/haproxy/haproxy.cfg
5. EZ &

root # csync2 -f /etc/haproxy/haproxy.cfg

root # csync2 -xv

Q =
Csync2 R BB 1RiR HA T 21FH ha-cluster-bootstrap BREM., BX4H
T, SN (ZRMEEWREANT

6. MIRTEM N 12 %28 ( alice # bob ) E%H HAProxy, EJEH Pacemaker /3
&fl:

root # systemctl disable haproxy
7. ECE#RY CIB:

root # crm configure
crm(live)# cib new haproxy-config
crm(haproxy-config)# primitive primitive haproxy systemd:haproxy \
op start timeout=120 interval=0 \
op stop timeout=120 interval=0 \
op monitor timeout=100 interval=5s \
meta target-role=Started
crm(haproxy-config)# primitive vip IPaddr2 \
params ip=192.168.1.99 nic=eth0 cidr_netmask=23 broadcast=192.168.1.255

op monitor interval=5s timeout=120 on-fail=restart \

meta target-role=Started
crm(haproxy-config)# order haproxy-after-IP Mandatory: vip haproxy
crm(haproxy-config)# colocation haproxy-with-public-IPs inf: haproxy vip

crm(haproxy-config)# group g-haproxy vip haproxy-after-IP
8. RIEF CIB A EIEIETHRIR:

crm(haproxy-config)# verify
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9. R3HAY CIB:

crm(haproxy-config)# cib use live

crm(live)# cib commit haproxy-config

144 BZER
¢ http://www.haproxy.org <
e INNE FE DT http://www.linuxvirtualserver.org/ @,
* X ldirectord WEZER, BENEGSHFMI,

o LVS #0iR[EE: http://kb.linuxvirtualserver.org/wiki/Main_Page 2
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15 Geo 8% (BIHREE)

BRAHhBEEE RN EEEE P, SUSE® Linux Enterprise High Availability Extension 12
SP5 R T FtIR (I E N ERRVBEEE (Geo B¥EE, AN AZMREE ) . XBIKE,
BARHERFI UGS MRS, LR 2 ERSEEERESRAIE
K, FriBRY 1 8] #1THA. 3T Geo Bf&ERIZHHREH Geo Clustering for SUSE
Linux Enterprise High Availability Extension 89— MHII I RIZfE . BRW{AIERF
RE Geo BEEMIFAMER, BESM (Geo BEERIEANITY XEDY (Geo Clustering
Guide) .
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16 MITHIFES

oc

RUEMETREMITHPES, kS
NEXANRESIFZT R, LI, FJEELE
BERFNECITIHE LB SRS
AENBMFAEREREZMOERA T FNRABEETR. LI, SEFIERE
SRR AT RITHPES A ELEIR,

FEEFELZTRLBITHRR BiXERE,
REMEREHETRRIEGIN, BEEF

16.1 KABEET RFTIEMRIRZ I

%M ES| S RA BT R ( SUBLET A L8 Pacemaker B33 ) BY, 13MA N Fife:
© WHE LEWARBRBIE, TRBHLEA,
. MBELFRNBEAMIEN, STONITH NSNS RRE S SHE R X,

WiE 161 FHESISEHET S
MREWENEERINFERESBET S, ARBXAANESISZTSR, BHITUATE
E:

1. E2&E5|ISRXRANTRL, B root SXEFNEMNER.
2. BT HET standby &:

root # crm node standby

WEEENRE RSB ER T =, MASZPETF Pacemaker BIX AT,
3. FAUTHSHRERSEIRS:
root # crm status

IEHmSBREXTRAT standby &R :

[...]
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Node bob: standby
[...]

4. B1E1ZT 5 Y Pacemaker fRSS :

root # systemctl stop pacemaker.service

5. E5|51ZT =

BHEARETREAEMARSE, BRITUTEE:
. A root HEIFEMERIZTIR,

2. & Pacemaker REZ 2B B

root # systemctl status pacemaker.service

3. MRKEH, BRER:

root # systemctl start pacemaker.service
4, FERANUTwSRERHSEIATS:

root # crm status

AR NIZEERTREEHB.

16.2 FTFHIFESHIAELEIN
Pacemaker 1B T SHATATHITR AL

BRI E TP EL
EFRLEEERM maintenance-mode FJU—RMIGFIBERRE THIPIRE, BEEIEE
LML LERE, ELEAREE NIRRT,

B R ETHIPRY
EEET ] A— R MR E T = LI1TRIFME RIRE TP IS, BEFE LB
iR, ELEAFEENRRES.
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B RETENERN
RFEHIRN T SABEBEITRR. ZTH R ELBTHAERREHBLHEEL (U
REEHMTRTATEITRIER) . B, TR EMABEENRERREL (RET
role="Stopped" BYIEIERRIL) ,
NRIEFEEUBEPNENT R, BNSERES N TR LTRSS, METLAER
LEEIR

B RIRE THIPRN
AEANFBRRALEINGE, BARHIHZFRM A BIIRE,

MREFEFNRBUIFTRAEENRS, AEAFEEHEEIHRERNZEF RS TS
PIRLE, M=] CAEALEIEI,

BRRBT RS SRR
{5 is-managed STTEMEINER BN ENEE, EERZHERENEE, % bk

&, BRNFHABIEFIEERRS (F1A0, BBEMAENS) . T, R
MiZTRR, HBEEREEAEIR,

NREFERERMRFLLENZRIR, B AOERRFREFEN (BEUEHRE TS
PIRIV)

I/—
5K I

16.3 /EZHMFThER TIF

0 z&: BEEERGE
MREFERTMASEF T, BRITTEN—RIR,

NIRRT, BEIESFERNNOERM, Flgl, FREANZIAFREE. CIB ERETR
ZEARES, BEEREIE,

1. EHIRZE, BIEEFES 16.2 THIMANES KB RAEIN,
2. 1BfERA Hawk2 8% crmsh [z A ILEIEN ,

3. MATHEPES IR,

4. TR, BRAR TRHFEEREERETHERS.
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16.4 W¥EEETHIPIRI
B crm A ETRHEETAPRS, BEANTAS:

root # crm configure property maintenance-mode=true

BESTREIF TEEHHEREEERL, BERAUTGHS:

root # crm configure property maintenance-mode=false

72 16.2 1 A HAWK2 158 E B TPt
1. 5 7.2 7 "EF PR, B Web RIEBEHERIEE
2. EEMSHA=F, ERBEELE,

=B,
FTSESE LY,

tt/a, High Availability Extension ¥4 BRIZEBHEEETE,

16.5 BHRETHIFIRI
B crm A ETE T SETAPRS, BEANTAS:

root # crm node maintenance NODENAME

BRUESTHEFTHFEEHETRRELEERL, BERUTGS:

root # crm node ready NODENAME

i3F2 16.3 1 A HAWK2 T R E FHIPEN

CRE 72T ERRNR, B Web MIRBEHEREIBFE

232 RSB TP ER

3. £ CRM EEEHP, MNETHEAIEE maintenance-mode B, AREEIZINSEFZRM

4. Bi%E maintenance-mode, i&HiEH maintenance-mode EAMEEIE, HBEIAKR

5. TREBANBENSEIPEEZZ2E, BUE%ER maintenance-mode BHEAME IEIE,
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2. EEMSMI=R, EEEFSEIRT,
3. HEHRENTRUER, BETRSHNRFENR, AREELER,

4. STRUAEIPES R, BETREBOMNKRFEN, ARERMLE,

16.6 FTRETFIIRI
B crm BRI TRETHIER, BEANTHS

root # crm node standby NODENAME

BERMEIFTEEETSMEBRVUIRE, BERAUTHS:

root # crm node online NODENAME

iTFE 16.4 1 A HAWK2 T S ETFHNER

1. 85 7.2 7 "EX"HER, B Web JERHERINBE,

2. EEMSHIZR, EEEFEIRT,

3. HERENTRMMERF, BETREAHIRFER, AREERE.
4. STRLT REVLEIPIES

5. EFABIRLN, BRETRBANIRFENR, AEEEMLE,

16.7 BHZRETHIFIRI
= crm AETGARETAPER, BEANTHS

root # crm resource maintenance RESOURCE_ID true

BRHETAEF TFERERRMELEERN, BERAUNTHS

root # crm resource maintenance RESOURCE ID false
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72 16.5 : fEA HAWK2 1§ ERE THIPHER
1. &5 7.2 7 "ER"RNA, 250 Web XREBRHAEREIBFE
2. EEMSH=R, EFEFIE,

3. REZETHIPERAFAZEEEANAR, RHZARSUMWIRFEIR, ARERRE

4. STATEMEZES,

5. W THIHEAR, %E#F maintenance B, ARRENSENFRINZELE.
6. EH maintenance EiBMEIEIE, LAIE maintenance BHiRE RN yes .,
7. HRIAEX,

8. ST ZARFRMNEIFES ZiE, BUEERIZFEIERN maintenance BHE LM EIEIE,
ttfE, #IEIEERE High Availability Extension 3R EIE,

16.8 WHBRETAZEIERI
=t om ARTHARETASERER, BEANTHS

root # crm resource unmanage RESOURCE_ID

BESTHEFTHEEREXBRRETIERN, BEAUTHS

root # crm resource manage RESOURCE_ID

iTFE 16.6 : {EF HAWK2 i ZRETAZEIEERN
1. #&56 7.2 7 "EF"HAR, 250 Web X AEREIEE,
2. EEMEME=RERINT, ARERFREIR,

3. EIEFIR, BHRBERNFIREANETEKENR, ARERRE.
RREERFNZITH,

4, HITEMTE, AETFHRAEFRIER is-managed I,
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5. BHEIRER No, REBRENFA,

6. SEREEIMMES S, 15 is-managed IRE AN Yes (EIAME ) HMAEX,
s, #IRIGEXRE High Availability Extension R4 &R,

16.9 7EEIPIRIVIESISHET R

Q i=E: &y
MRBESEN TR THIPIR, BTURIBEEZENERNEFERIR — High
Availability Extension AEZXEBRINEAN], MREFLET = £ Pacemaker fRS5, Ff
BTIPREFMHIE (RYIVESR Pacemaker BIEMNEBERRED ) BHEBIT,
MREEBHESIEN TR THEPRINIEAL T2EEENZ T = £/ Pacemaker AR
%5, Pacemaker JFE W EBNFIRBIN—IXMERIMEIIRIE (B ) , DAREEWRLL 53R 2 /i
FREZTRLEET, B2, EREWMERRIVRE, MAMITEMMIZE,

MREEBEREFIRENTRLET LPERN XAZTR, BRITUTERE:
1. ZEZESISHXANTRLE, M root EFHNENHER.

2. MERABEE ocf:pacemaker:controld HEMEIE, HEEARBIXFFEIFRRIE
i, ocf:pacemaker:controld #£AKFEZ DLM TR,

a. WNR7EFE, BRMIEL DLM BEULRKB T ENIMNRE AR,
crm(live)resource# stop RESOURCE_ID

XREJ, {21 Pacemaker th&{F1E DLM X4 E Y 5 Z TN BRIk AR S B Kk
Corosync fk%5 ., 91 Corosync {F1E, DLM HFERRIE—M T RoRIEAFMAF
mRiRAF

b. MRAFE, BHEMITIE 3,

3. BIZT &S £ Pacemaker fRS :

root # systemctl stop pacemaker.service
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4. XARESIET =,
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17 HHBi=EIESE (DLM)

AZP D HBIEIESE (DLM) 2 OCFS2, GFS2, Cluster MD #1 cLVM BF&ESN
Hx BB EFE-FafEFaEMBEE.

17.1 FATF DLM @ ayitiX

ATEHRE—HER, FEEGVENSTTRAMHEREETRBMNEEZE, WF DM Biflth:
ik, MREFERRALEERMBHE (RESEHIHIN, LACP) , MIEHATEIIEINE
Corosync FEXTTRBETEE (Z— M) . BXIEFEMER, BSNITE 43 "E X NFRBIIE
iE”O
9Ria, DLM 481R3#E /etc/corosync/corosync.conf HMERERTEREER TCP it 2
SCTP i) Ri##1TIEH :

° PNR rrp_mode I8 E A none (RRZBATKRIFELE ), DLM £BER TCP, EE, W

RREXTIRBIEE, T TCP ##EEMANERLT, DM BiEREMK,

o YNR rrp_mode 8B AN passive (HEFIRE ), HHE /etc/corosync/
corosync.conf HIEMWECE 75—/ MEBHIA, DLM FBENER SCTP, EXMIFER
T, DLM 2K 3%k15 SCTP RILAITRINEE,

17.2 ECE DLM 5 &H R

DLM fR Pacemaker IRV AER P =R R TRIRFSEM R S 18RS . EIE, DLM FEEE
HBEFEI TR LBFENZRERR.

Q IE: SMMAITRM DM HR
HF OCFS2, GFS2, Cluster MD 0 cLVM £ ZB#&R{&ER DLM, ALt DLM BB —MNEIR
EESE%®. BT DLM BRE#HEPMET R LiGlT, BLERE HEMERIE,
WRiEEELEIE OCFS2 thEHE cLVM, M9 OCFS2 1 cLVM E2E — > DLM FHIFFE T3
T
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372 17.1 . BCE DLM RIEFHE

EMEERBES S NRINFFRNEMBN — BN, 25, EMBMEiEE
STAFEMHAR (Flg0, BF OCFS2 Ml cLlvM) . BRENEEZFEAENNETERY
RESH, ATEAAREERATHENINFLOR, ELFTRMIBES ME. TEREMKH
I, HETEMMRE,

EHEFHN— I DR ERTUTEZR:
1. BoRE, HE root AFEMNSEEFSNHER.
2. iB1T crm configure,
3. WAAT &< LALIZ DLM HETHIR:

crm(live)configure# primitive dlm ocf:pacemaker:controld \

op monitor interval="60" timeout="60"

4. 7 DLM FHEMEMAEFHEXNFIREIE— N ERtA:
crm(live)configure# group g-storage dlm
5. 52fg g-storage 4, FEEMBET R LETT:

crm(live)configure# clone cl-storage g-storage \

meta interleave=true target-role=Started

6. {EH show EEFK,
7. ANRLIPERIER, BER commit RBRFEX, FFEH exit B arm HEIEKEE,

Q) /£E: H M STONITH B %4
KEH STONITH MB#EART H 1, NREETFNXNEHBNIELFEEIEN
stonith-enabled &% false, M DLM ZFEUKREKHTFEXIFRERSS (FlaN
cLVM, GFS2 1 OCFS2) BB,
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18 OCFS2

Oracle Cluster File System 2 (OCFS2) 2 —““H Linux 2.6 AZUART2EMERH
IEXEF RS, OCFS2 IR AR RGN, BIEXGNBIEEEEIHZ=0EE
8%, BEPHABETRNXERAEHEHITHIZNENR, AFRZEERISTIFER
(B EERRERE) BHS HA RIS, LHRS Corosync Mo HIEIE
2% (DLM) BIEEAK

18.1 INEEFILm=

OCFS2 s AT AT TR RT3 5, I40:

o —RRNAEFMTERE,

o BEEEAHY Xen BRTFAE, Xen RV EMARSS 28 ] 7 E T HEFERARSS 23 &L KRHY OCFS2
BH, SRMT Xen EHWIEZRS B ZEIIRIEEBRERRIBEN,

® LAMP (Linux, Apache, MySQL #1 PHP | Perl | Python) i##%,
fERhEMeE. IENRMRIHITEHEERLE, OCFS2 XHLAFINEE:
o MARFXENEBEEPHFRETRIYTA., ARPRFEEHETR OCFS2 EZ2RE—X,

* BT RENBEIINEXGRAZEOBERATIREEMEEX, NmAEERETTH
S EMNARER,

o XfFinpleli@d DLM i, DLM ZHIE S HIEA TEIEITRYF, BNRNAREFNIRITS
DLM FZFXZA3RIRIAE, MIEEiRiT eI sEPRGI AT fERbats .,

* B RIRfETF LEJAMERETFSMINE, TULEMIZAZNARFXGNER, €
REBHENEHBMHANERE.

OCFS2 iRt A R I EE:
° TRIEET.
e THIEHIC.
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° BT RRIXHBIE—E,
° ZIFBIR4KBRIZBMRK/I, 21X 1 MB HIBEE X/, |mAHEK/\J 4 PB (Petabyte),
° XH&EZ 2N HETR.

o WTFHIBENAFHNFLHER /0 255, Re T HIEEMEE,

Q E=: OCFs2 H%#y
{25 SUSE Linux Enterprise High Availability Extension 289 pcmk (Pacemaker) i
HRIEE(ERAY, SUSE 4235 OCFS2, 5 o2cb iMk4ESERAY, SUSE RIZHNT OCFS2
Rz 55,

18.2 OCFS2 BIMIEIESLAIERF

OCFS5 R#zi%IR ( ocfs2 ) Bi&ZXE| SUSE® Linux Enterprise Server 12 SP2 Hf4 High
Availability Extension £, Z{#F OCFS2, BHWARERFEPHNEIN TR LLZRKUTE: ocfs2-
tools MS5AKILEH) ocfs2-kmp-* &,

ocfs2-tools BIRMHUATA?ER, ATEIE OFS2 &, BXIEAER, BEILEFMII.

7= 18.1: OCFS2 sLHEF

OCFS2 SLA#EF iR

debugfs.ocfs2 @& OCFS XHRAZRVIRSLLEITIRIK
fsck.ocfs2 KMENXHRFREIRFFEITIERMERER,
mkfs.ocfs2 EEMEE LOIEE OCFS2 X &L, BER

HEVERZEME LRI,

mounted.ocfs2 MMFAFT HEBEER S EFAER OCFS2 &, 18
MHTHBERLZET OCFS2 IR ZMWAR % /Y
FrET =a% HET B OCFS2 1%,
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OCFS2 SLAfEfF ETBUN

tunefs.ocfs2 FE OCFS2 XHERAZSH, BIEER. TR
5. TETRENEEXNIEXR/N,

18.3 FEZE OCFS2 BR53#0 STONITH &#=J&

BI% OCFS2 &2 A1, WASIF DLM F1 STONITH FHIREE HEEEFRIRS .,

ATIIEER crm SPREREFHERIR, &, BHLAILAIRE 18.6 7 (A Hawk2 ECE OCFS2
ZR TR, {ER Hawk2 REEFIR,

i$%2 18.1 : ECE STONITH FHiR

Q E=: FrFERY STONITH i&#&
BEBLEFRWIZES . 2B —/MEHA STONITH #HlH (40 external/shd ),
NEESXM,

1. BANEE, HU root AFEMBEEFEHER.
2. gNiEE 11.3 “¥lgAa{t SBD 12 &"H AR, €JE SBD #X,
3. iB1T crm configure,

4. ¥ external/sbd EEENEMKIZE, F15 /dev/sdb2 ERFMEENESFFERRLL
ERELMETRNKX:

crm(live)configure# primitive sbd_stonith stonith:external/sbd \

params pcmk_delay_max=30 meta target-role="Started"

5. A show E&FEX,

6. INRLEFEBIER, BfEFA commit BREN, FFEH exit B arm HEIEKE,

BX7 DM EEERRARA T, HSNiTIE 17.1 "ECE DLM BIERZH",

242 B2 & OCFS2 BRZ3#0 STONITH FiR SLE HA 12 SP5



18.4 £l OCFS2 &

WRIBEE 18.3 77 “ERE OCFS2 fRE A0 STONITH & 5"RETARE DLM B#ERRE, BIER4%E
B J{EMA OCFS2, F6I#E OCFs2 %,

Q =E: ERTHAREFBIEIHH OCFS2
BATRIEBE R N ARERF XAEMBIE S HEFERRL OCFS2 £ £, MRNAEFE
MEREEBTIRNEAZRK, NHTEENEEFERRNE L.

TRz B2 ESTTRIAT OCFS2 BRIRIRE , FXLREBEFITAZE.,
Aia, Fidiz 18.2 "BIEFEIE OCFS2 E"HRATARER mkfs.ocfs2 BIEFMEIVL OCFS2

L. ItHOREENSHGITFE 18.2 "M OCFS2 24", BFItGONESEEMGDIE
i%, B8 mkfs.ocfs2 FMm.

&< 18.2: EEM OCFS2 28

OCFS2 &84 IR FIERIY

Bin(-L) SR RBMEBEARAET R L LZRENE
—RiRE., A tunefs.ocfs2 SLHEFIR
BEEZEKRZER,

BE R/ (-C) BENNEDEAXH UARERIENR/NZ 8

BT, BXoJENFIEEFNER, BEsl
mkfs.ocfs2 FHm,

TRBE(-N) U EINERENRZAT R, OCFS2 1%

BT REIBREMNASZ XY (SNBE) . 15
0] B8 T R E] AR NIm R R 454 (90 AMD64/
Intel 64 ) FIRImIARZRLEM (40 System z) Y
HE,

TREERNXHIR ARG, TRESHI
BlizAit sz, #la0: journal:0000 EF
EIREES 0 MATBET A,
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OCFS2 &4

RN (-b)

FTH/ < ASEINEE (--fs-features)

FIE XINEE (--fs-feature-level)

FERFIEIY

BRIETHEZ DI TRFITREASE, Tt
BEMEERNENRATRIER, EH
tunefs.ocfs2 LAEFRBEEEENT S
fEH, EEE, EREER,

MRKRIEE -N S8, FASRBEBXHZRSHN
RINREFES

N RG] FUMRNZ B B ITTEIEERNIEE
TERKN, BXHEEMNEENEE, B2
0 mkfs.ocfs2 FHri.

B] AR INBEAR S HNIE S PR

&, mkfs.ocfs2 SEIRRIFELLTIREIER
BRI GRS, BHTAREIGE, B85
HIDASIR, EXAEINEE, BEERFREIM
no,

BEXFrErFTARSHER, 50
mkfs.ocfs2 FHI,

RFEN—EHINE XX R G IhEerid
TR, BXoJHRINER, S
mkfs.ocfs2 FHm,

NREA mkfs.ocfs2 GIRFBIVLEN RIEEEMINE, MNEINER TIFERUTI
gE: backup-super. sparse., inline-data. unwritten. metaecc. indexed-

dirs # xattr,

FE 18.2 1 BIEFHMEIVL OCFS2 &

244

REHETRZ - EITUTPR,

1. BA root APBMITALIREOAER,

2. {FAHS crm status CEEEZ TN,
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3. £ mkfs.ocfs2 SLAHREFEIEHRN(LE., BXIUEHGSIEBEBEINER, BENL
mkfs.ocfs2 FHmI,
a0, EBFE /dev/sdbl ERIBRS S 32 MNEEET ST OCFS2 XHHR %, B

ATF&<:

root # mkfs.ocfs2 -N 32 /dev/sdb1

18.5 ZH®RA OCFS2 &

BJLAFNRA OCFS2 &, theJlAiRiTiz 18.4 A EZIFEIEEER A OCFS2 & "HETRER
HESERREHRA,

T2 18.3 1 FEIEA OCFS2 %

1. A root AFPSMITALKEEOHER,

2. ERA®< crm status MEEERTEN,

3. fRA mount L ABLITRAE.

@ e FRh3AR OCFS2 8%
MR AAEMSMIFENENT OCFS2 XERG, EHBRBEHENBEZRERR, B
B EEFERE IR,

072184 : (EREERIREIESRERA OCFS2 &
Z{EA High Availability 33 A\ OCFS2 &5, BEMETEE ocfs2 XERAZIR. U
THZER crm SMEEREEHERIR, HNE, BHAIIRE 18.6 T “EA Hawk2 I E
OCFS2 ZIR"HFmA, (£ Hawk2 REEEFIR .

1. BHIRE, HWU root AFSMEEEENMER.

2. 81T crm configure,

3. Bi2E Pacemaker A\EBEPFHIBIN T R ERA OCFS2 XA 4 :

crm(live)configure# primitive ocfs2-1 ocf:heartbeat:Filesystem \

params device="/dev/sdb1" directory="/mnt/shared" \
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fstype="ocfs2" options="acl" \

op monitor interval="20" timeout="40" \

op start timeout="60" op stop timeout="60" \
meta target-role="Stopped"

4. 4% ocfs2-1 RIAFFERIMNBEIEITE 17.1 “ELE DLM BUERHLE"HBIEER g-storage
4,

crm(live)configure# modgroup g-storage add ocfs2-1

add FHRLEHIASEBMFMAEMSR, HTEAREEEAILHEMIGFLIER, Pacemaker
BXEHBEIZTT dlm FRENT = EBE ocfs2-1 FiE,

5. A show E&FEX,

6. WMRLEFEBIER, BER commit BRRFER, HER exit BH arm HFIEREE,

18.6 {#F Hawk2 BC& OCFS2 #FR

BR7{ERA crm 9% OCFS2 FHIECE DLM MR AR RIS, LXATLAER Hawk2 iR E[E
S Hh#Y OCFS2 181R,

O ==: FHRESER Hawk2 B3
1 E [ SHEY OCFS2 £tk A E13E STONITH FIRMERE . REAZOS, NEELEHE
Z LB SBD X, FIRIE LIS 18.1 “ELE STONITH &5 " FABLE — 4 STONITH &
iR o
£ Hawk2 12 E [ S HH) OCFS2 IRIRESSRAREES1T7= 17.1 "ELE DLM HIERY
EUFITRE 184 MEAMESREIEERA OCFS2 " HRNFNEERERE.,

1072 18,5 : (£ HAWK2 RIESFECE OCFS2 FEiR

1. B3R Hawk2:

https://HAWKSERVER:7630/

2. EEMSHU=R, EEES,
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3. RAXHZRZELR, ARIEE OCFS2 XHRE

4. RBREREESHITRE, IRFEBFXRENEDNER, £ Hawk2 RRTERRERE
EEPXAE, TRENEESRE, RINEMEANE.
S S2EBRENAT (B NEEBHERUREFAEMENR (MRFE)

SUSE Hawk ¥ =EmmEs

oy 7 OCFS2 X Zé
DEEIR

13 o -

RAFTRIA

TR
LR

1 ECEEEER

A%
fERE
BERE

s timeout=40s

5. iERIWAENR, MR—EFSERNTHE, BNAEN,
NRBENI, FRLSER—FNE,

18.7 7£ OCFS2 X &4 LEREEN

Z7E OCFS2 XH R A LEATEEN, E5 Al AENIYESINEEER NI EIEMRAX G R
4: ursquota (FAFEREMAFMELN) 3 grpquota (ATFHENEER) . XLETHEEH AT T
[EEM tunefs.ocfs2 ERRANXEHZRA LB,

XGRGREATHRNNERNG R, ERIFETHE, EF8/ AP (4E) EANZEF
X488, BT OCFS2 RERMERMANGRFERZITEIE, ELELFEBIT quotacheck (8)
2F ., FTBEINEEERNEE fsck.ocfs2 IR AR RNIZF .,
EXhEEINTFE8NAFPSAENRS, BNEEEFAREMXGRS% E—HE1T quotaon (8),
HTFHERE, SMEETRESEAMPITERRT, #8 10 WREHERSEBATRMEEFRE
£ —R, IEEal{EA tunefs.ocfs2., I usrquota-sync-interval 1 grpquota-
sync-interval #{TiIRE, FHLb, TREEFIEASRAEER, EME/ L EETREFHF
1TIR{ERY, AP ERAR] AFHRBHE T ERRS,
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1 8 8 %9 1I:I 10N
BEX OCFS2 MEZER, BESIA TR

https://ocfs2.wiki.kernel.org/ <
OCFS2 IMB %701,

http://oss.oracle.com/projects/ocfs2/ a
Oracle EBY[E OCFS2 B ET,

http://o0ss.oracle.com/projects/ocfs2/documentation <

MBMRXEHER,
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19 GFS2

LEXMHRS 2 HFF GFS2 BIEAT Linux TTENBSEMHEZHENXH RS, GFS2 i
BTN REREENRE - M ZFRMEF, GFS2 NMEMBIAIRMERN, eEE
FPinfAesiRSR[AE., GFS2 BHERNMET RN FAHRIANEIT, GFS2 a‘%%i
FRANEETR, EHEPERA GFS2 FE2BTEHRILCNLEMEE, AFEEET
N E IR RRRIZ XS ETFRY UIIE]

MRMEREF—PEEEK, SUSE B HEFSRIMEER OCFS2 MAEER

GFS2, FARIMIATREE, S5RALCIRER GFS2 MHEE, OCFS2 KIRMELF,

19.1 GFS2 BIMIEIBSLHIERF

Z{EMA GFS2, BHREHENEIMN TR LLRERATEIAZE gfs2-utils ML
gfs2-kmp-* &,
gfs2-utils BURMUATSLAEER, ATEIE GFS2 %5, BXIEAER, BEILEFMI.

*T19.1: GFS2 SLAiER

GFS2 SLARERF TR

fsck.gfs2 SEN MG RN ERFHITIEEMIER,

gfs2_jadd BHEMBICRINE GFS2 XH4R%.

gfs2_grow =4 GFS2 X &4 .

mkfs.gfs2 TigE J:ﬁ'JL GFS2 XH R4, z—1
HEREHD

tunegfs2 AT EBMAIE GFS2 XERGESE,

30 UUID. label. lockproto %0
locktable,
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19.2 B2E GFS2 BR53#0 STONITH #IE

EEIE GFS2 22 Fi1, WIAFEiE DLM F1 STONITH #iE,

i#2 19.1 : ECE STONITH FHiF

Q E=: FFHI STONITH &%
REERERKIZSE., ZB—/MEZHA STONITH HEl (30 external/shd ),

NEESEW,

= ~7¢0

1. BAIRE, #L root AFEHZEIEEIMNER.
2. WTFE 1.3 “¥)ia1L SBD £ & AR, € SBD X,
3. BT crm configure,

4. & external/shd EBENFEKIZE, F1§ /dev/sdb2 EREMEENESFFRRILL
EffFLNETRASK:

crm(live)configure# primitive sbd_stonith stonith:external/sbd \

params pcmk_delay_max=30 meta target-role="Started"

5. {£H show EEFX,

6. ANRELEFEIER, BER commit RIRFER, HEH exit BH am HFiEREE,

o

BXJ DM EEERIRARA T, HSNiTIE 17.1 "ECE DLM B9ERLZH",

\

19.3 €I GFS2 &

%5 19.2 77 "EEE GFS2 fRZ5#0 STONITH #=E"HRFTAYE DLM EEE hEEREE, BRARE
FfER GFS2 HEIE GFS2 &,

Q B BT EMNMARFAKIELN GFS2 &
BATRIWEBE NN AR XGFMBIEX G EFERRER GFS2 £, NRNARERFE
MBFEERBEARRAWEAER, WoIFE(EFERRNE L,
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FiazaiZESTTRIAT GFS2 BRIRIGE . XL ZBIETATIE.,
RfE, Bdiz 19.2 "GIEFHRIUE GFS2 E"HFTidER mkfs.gfs2 SIEHRIL GFS2 &,

LS SREEZNSHIITE 192 "EZ1) GFS2 28R, BXESEENGSIEL, BESN
mkfs.gfs2 FHn

£19.2: EEN GFS2 8%
GFS2 8% HIRFIERIY

BIE MMYBAFE (-p) gfﬁﬁﬁﬂ’\]%ﬂiiwiﬁﬂ‘]%fh a] ﬁ%ﬂ"]@ﬁiﬁmi&@% lock_dim ( BF#
BJBAFETE lock_nolock X, ZZD%*?‘EEEBLIDT, 1F?¢E5T<}¥ lock_dlm
X,

BERBM(-t) S5RIEEFERNSIERRN NI BIERFER., ZFERAER R
clustername: fsname , clustername WINSEERENGE /

etc/corosync/corosync.conf FIZENLE ., R aiFLt5Em
RRERLEXERG, fsname BE—MIXERARBH (1816 4
FH) , ATREL GFS2 XHRASRIZMEMNHFRAX 2 X,

HicHE&E (-5) 7 gfs2_mkfs Bl HICHE. BRAGXGRANEETTENE
PFEE—1HIC, WRRIBELGE, FeIE—1H1C,

Wiz 19.2 : BIEHAEIE GFS2 B
RE#EHETRZ— LNITUTIR,

. LA root AFPBMITALIKEEOHER,

]

2. {FA®S crm status ICEEEZ TN,

3. {£F mkfs.gfs2 SCARFEIEZFIENMNSE, BRUEGSHNEZENER, BESNI
mkfs.gfs2 FHm,
fgn, E7&E /dev/sdb1 LEIEBHESH 32 MEEET SRR GFS2 XH &%, EEH
UTFmL:

root # mkfs.gfs2 -t hacluster:mygfs2 -p lock_dlm -j 32 /dev/sdb1
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hacluster |#5X{ /etc/corosync/corosync.conf FfIEHE
cluster_name #HXx (I XRHIANZE) .

19.4 R®AGFS2 &

BJBAFINRA GFS2 &, theJCARIT7E 19.4 “EREFEEES
BRERA.

D»ﬂ

=\ GFS2 E"HRpmRERREEIE

2 19.3 1 FIEAGFS2 &

. LA root AFPEMITALIEEOHER,

Iﬂl)}

2. {EFATS crm status MEEEZ TN,

3. {£H mount S MBLITREAL,

() &&: FHRANGFS21%

NRAFZEMRMFNEANT GFS2 XA, EABFKEFDBEEZRERR, H50
BREEH.

WiE 194 . (EAHEEERRAGS2 E

ZFERASTTAMREGSREA GFS2 &, BEHETEE OCF XHRARIE, AT IEFER
crm AAEEREMBMEZIE, &, EKrJUER Hawk2 EERIE,

1. BRE, HU root AFSMIEFEHER.
2. i&1T crm  configure,

3. i2& Pacemaker UEEEFHENMN TR ERA GFS2 XGRS

crm(live)configure# primitive gfs2-1 ocf:heartbeat:Filesystem \
params device="/dev/sdb1" directory="/mnt/shared" fstype="gfs2" \
op monitor interval="20" timeout="40" \
op start timeout="60" op stop timeout="60" \
meta target-role="Stopped"
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4, RIE—ANEARE, ZEBSEEITIE 171 "EEE DLM HIER A HEIEN dlm ExUK
gfs2-1 B, hEA:

crm(live)configure# group g-storage dlm gfs2-1
clone cl-storage g-storage \

meta interleave="true"

HTFEABEERNPLEMIAFLISR, Pacemaker I RERMEIEIT dlm FEMT S L
B gfs2-1 &R,

5. {#FH show E&%4,

6. NRELEFERIE, BER commit BRRFEX, HER exit BH am HFIEREE,
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20 DRBD

BT HNEHIRIZSE

Z0IE4E%, # Corosync —i2fEMAAT, DRBD i3
E iR &= A& E DRBD,

20.1 H#EEEhn

PHS AN

(DRBD*), #&=JUAAMITF IP ML EFHANRE LS N RIE

Linux Bf%&E, &

DRBD LAMREIENF B ARIFHEBN A VG EIRE LIRS EIRIRE £, BEMA HEM

#J RAID 1,
FEARNENMEL.

ESEAIR TG, WEESREH, NARFTE

EiESE

fr EENREIERE

DRBD 2 Linux N#Zi&ER, iIF FTixh /O BERFS LI EGR&GzIE, BESIE 201

“DRBD 7£ Linux FHIIE", 5 DRBD &ifl, AFPEFEASH5IFGS drbdadm,

RHYR;EM, DRBD i T1RKAITH drbdsetup,

55

!

T T 277

!

RS

!

DREBD € JRAR B
!

Do) 2% HE A%
1/0 R I l

WAL IR BN 7 NIC IXZEhFEF

R 55

!

T ZEAF

!

ARG

!

JRUR T % +“—> DRBD
WX & HEA% i

/0 HERT

ll E

s =

20.1 : DRBD 7£ LINUX I &
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O ==: RmTRE
BEZENHEBNRAINZEN, ARUELEIERR, BN AEEISEEINT AN
(VPN) fRIRF5R,

DRBD AR iF{ER Linux ZHHAVMEIRIZE, BEEE:

o ERNXINTEER

* #X{4 RAID

o BIEEEEEE (LVM)

o RWEERRLS (EVMS)
AAAEA T, DRBD f£M TCP imd 7788 K&ESimO#1T DRBD T REMIER, EHRIRERIPS
KIEARSFELERAT AR O ERI&E
7£ DRBD i & LB H RSz dI, WAL iRE DRBD &% . SHFPHEE XA EIRIEE
Bid /dev/drbdN i&FEBEMMIT, MARERIRIZSE LWNIT, EX DRBD 2¥RIRIEEMNER
F—1MEnATaiE. FRRRRERSHMERS—,
f&B) udev EERY, #EETTLATKEY /dev/drbd/by-res/RESOURCES & MIFSHEE, Xl
BESTER, METESEEICHEEREZEAEHFESNERATHNEZ 2/,
Flgn, WNRERIZEE AR/ 1024 MB, M DRBD 1%&1XFE 1023 MB s] BFH#UIBE(E, MALIfR

B 70 KB R EBFER TFETHE, BUREHEEVIRIRIR KB FEAZXE KK, EAX
L KB NI ATz R PR,

20.2 ZZ DRBD fR%

FRE 18 "3, R ETNF R PAMATEEXMEFE RIS SUSE Linux Enterprise Server i+ &
HMl_EZ3K High Availability Extension, %% High Availability Extension Bfi£% %% DRBD 25X
.

MRAEETBREMKRMIAESEH DRBD, &% E drbd., drbd-kmp-FLAVOR .
drbd-utils #1 yast2-drbd,

&t drbdadm FYALIE, ®[{ER Bash #h &%, MIRBELHFIIMFIERERE, BEAMU

AENAN .
AR

el
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root # source /etc/bash_completion.d/drbdadm.sh

EREXXETF root, BFEIEBHY BXH /root/.bashrc FiEALE—1T,

20.3 i%E= DRBD BR%3

Q it MEMA
AT IIEEAARS 2FR T alice 71 bob, LALBERREM r0, B alice REANED
=, FfERA /dev/sdal fEFEIE. BREOOXLGE, ERKB ST RFMXHEF
%0

U FILHEREZEERAN T alice #l bob, EAINER TCP im[ 7788 , MAfRILLIR ORI AIEH
REFHTHIRE,
1. BEERY:
a. FR Linux WRHHRIZEEMREHESX (NMRFE) .
b. MREEBSELELBEENXURR, BERAUTHISHBXGRALEN:
root # dd if=/dev/zero of=YOUR_DEVICE count=16 bs=1M

MRESIMNMHRAFTEHER, FELAEESE DRBD REFHIFBIRELEE
LSRR,

c. NRBECE(ER DRBD, BHHBEEFHEIFER:
root # crm configure property maintenance-mode=true

HEFSEE(EA DRBD i, IIREHLIUEZE, HRIECETPMIEFZHRRESSBRS X
4,
ok, tEJLAMER drbdadm -c 324 RMXECE S 4.

2. EEFMRNKIFARECE DRBD:
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* 55 20.3.1 5 “FHic & DRBD”
® 5 20.3.2 77 “{%F YaST Ec& DRBD”

3. MNREEECE Csync2 (IXWiZERIANRE ) , N DRBD EEXHFEEBEFTERTHIN
RSP, ZERSXMG, BERAUTGHS:

root # csync2 -xv /etc/drbd.d/

MRIEAREE Csync2 (BAEERE ) , 51F DRBD EEEXHFHNERIBIEMTI<:

root # scp /etc/drbd.conf bob:/etc/
root # scp /etc/drbd.d/* bob:/etc/drbd.d/

4. RITVIEREIY (BEWE 20.3.3 7 WAL IVE DRBD ZFIR")

5. EIREMENEIFEIIRS:

root # crm configure property maintenance-mode=false

20.3.1 FnIEcE DRBD

Q iiE: ‘BB MELIER
DRBDO KY"B A" INEer] LAE A M AR FFIR, MIEE/NiERE, NREALLIN
BER I EERAR N NEZRS, DRBD 2 BT HEZRI,

Brl, B RINEEIREBZMRS2HF, (£ DRBD 9 Bf, SUSE S2HHIAAGISEH
DRBD 8 Bf#H[E], FRILLASMIAS (FIAIFBE ST RBERMIRE ) FE2H,

EFNi%E DRBD, BRI TIiRE:

i$7E 20.1 . FHIEZE DRBD

M DRBD hRZ 8.3 75, CARIBVECE X HIGIFRA LN G, (I TFBER /etc/
drbd.d/ T,

1. $TAXH /etc/drbd.d/global_common.conf , EEE&S—LLBMEXE, %2
startup BB FIBEALLTIT:
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startup {
# wfc-timeout degr-wfc-timeout outdated-wfc-timeout
# wait-after-sb;
wfc-timeout 100;
degr-wfc-timeout 120;

XEEAFES I SRELVEBR, BXESHT, 55 https://docs.linbit.com/docs/

users-guide-9.0/#ch-configure & ,

2. B /etc/drbd.d/r0.res , RIFEEMELAERATILITHERE:

resource r0 { @
device /dev/drbd0; @
disk /dev/sdal; ©
meta-disk internal; @
on alice { ©
address 192.168.1.10:7788; @

node-id 0; @
b
on bob { ©
address 192.168.1.11:7788; ©®
node-id 1; @
}
disk {
resync-rate 10M; @
}

connection-mesh { @

hosts alice bob;

0 FHESEEXRFEMRSEIIFEMKEXR) DRBD FRAM, 190
nfs. http. mysql_0. postgres_wal %,

©® DRBD HREBREXERS.,
UL ERBIF, 5 DRBD A TRELHRS 0, udev ERMAARIGREFSHEE /dev/
drbd/by-res/nfs/0, the]AEEERRIRIZET RBM, NAEAUTIT:
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drbd0 minor 0 ( /dev/ 8% ) 3K /dev/drbd0

© ETREIEFNERRIRE. BEFR, AR, A TEENIREHEE, INRE
BV E, B1% disk S8#2 on EHH,

O THESHEFEERME internal, {BFJLABRMEE —MISKEAFTHIE. BX
FHER, BEMhttps://docs.linbit.com/docs/users-guide-9.0/#s-metadata 2

on #HIEE T HEEEERAZNARIKIEN,

0 SNTTRIIPHUNIFEAS, BIRREBFZRMIIREN, BEEM 7788 F
5. DRBD ZIRKIF M W AERE

QO EEFANMULHNTRE, FEETRID, %D ERATEXANETREE—IERELN,
0 RETXR, RHIREMBENMNELTEFRNEN=02—, EXRFIEHRESL, MR

FREIS 5.
O TEXMBHIFABET R, hosts SREZHFEE DRBD iRBMFMEENRE.

3. MEREXMAMIEZE, WRUTHSREER, BREXG:

root # drbdadm dump all

4. 4r£x55 20.3.3 T3 "¥IIR{LFNHE V(L DRBD FHiR",

20.3.2 {#F YaST B & DRBD

AJBAfER] YaST 5R/55) DRBD KI¥)4aiRE . €I DRBD 1REJG, IUAFINEEEMMINM.

B2, —BEXRTEENXM, BEAREBEER YaST DRBD 112, DRBD RN ZHEMRI—HE
FECE, IRIEBRERZER, EREUEAZEREMHIVEN,

Z(EF YaST i%E DRBD, BHHITUTIERME:
1372 20.2 : {F YAST ECE DRBD

1. BT/ YaST Fik iR AL B &R High Availability s DRBD, SNSR#ZE7%E DRBD B2E, YaST &
BEHES, YaST 2EXREHEE, 7151089 DRBD BEXH 517/ *.YaSTsave X
%,

2. BEMEE > 5| SEFMEISENRERBENH (RKINBRATA off ) ; BAEZERILINE
E, E¥ Pacemaker REIRILARSE .
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3. MNRIEFEEITHAE, BRAIIAMRMEFIIR,

4. BB FRFECED, BHANNEEHFTR (BSWE 202 "FHREE") .

P DRBD - ZBEARS
i R ABER D

ro

WeitE

7 R

bob
° | |

| #mmw || sE0 || #MRO |

| magze || mEe || #Eo |

| wmw |

20.2 . RRECE

EEIREUTSH:
RIRBFR

DRBD #HIERIBFE ( WIE )
B

HEEXPHRENR
ok im O

MR T =R IP AR O S (FIAME 7788 )
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10.

‘A2

Xe&E
BTFiAnE FIEUEMNRIREIRIZ, WRIEFEIREBERS, NXBORIEZBEED
B /dev/drbdX, EFRf X BIRBRERS ., IRIZEFAEEXRERS, BS
WEIRZ B EERI minor 0,
Wi
ERNTRZEEFNERIERE ., REFER LVM, BEA LVM iIRE31,
Tohii g

AT ERMEIR A internal , ERBRRATEE — 1N HZRS|H RAVIRERRTE DRBD
PR R TTELHE o

SEPRREHARIAF 24 drbd HIR. g0, MRFB-—NFIRKITHE R /dev/
sda6[0], MATLAYE /dev/sda6[1] BTFE-AHIR. BR, LI ALHE LK
BIRBRREBZEDL 128 MB =[a], BEIERTHRIEANSRHI ] EHIHIRAKNETERN,

FrBXLEEINTE /usr/share/doc/packages/drbd/drbd.conf X{RIREIFD
drbd.conf(5) HIFMITHIIEIHEA,

. BERT,
BEHENINMASEZ/ DRBD FiR, ARBEHRTFTM.

BHREMTHRRAZRECE.

. tNE4&3T DRBD £/ LVM, MEEE LVM BB ER—LET (EFS0 LVM 2

EIN) , YaST DRBD #&Re] BEI5EhL LEIE Y

LVM 1T iE 2819 = 1E4E DRBD H#IREAY localhost MR BFFFNEXINTLIRES . REETE /dev/
drbd B33 LVM 8,

g0, wNRHF /dev/sdal FfE DRBD i, RARBARERBMER LVM g3 HHY
B, BEFNENTIRE, BRHENEN LVM 125 TEEEEE,

BE A MRTFE N,

4r2258 20.3.3 T3 “WIIR{LFNHEINIL DRBD FHiR",

20.3.3  #)IR{LFIEV(L DRBD #iR
F& 1R A EEL DRBD /5, BHITRIRIERIAL :
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1. 1£ alice 0 bob XA = E, HIBLTEIEMETE:

root # drbdadm create-md roO
root # drbdadm up rO

2. 2184555 DRBD SRRV EFE L Y6, BREA T

* WMRFET <LK DRBD IRFAFEBMHEELIE (HI0, @IEMSE 203 7 88
DRBD fi55"HFTiRfY dd S<LHBXAERSRLEMN ) , WEEXBNM TR LEAMT
LI VIRENEL PRK:

root # drbdadm new-current-uuid --clear-bitmap r0/0

JRZS¥% R Secondary/Secondary UpToDate/UpToDate
o BN, BHRET—F.
3. EETRalice £, BHIEHETIIE:
root # drbdadm primary --force rO
A4, FERANUTGSHERES:

root # drbdadm status r0
r0 role:Primary
disk:UpToDate
bob role:Secondary

peer-disk:UpToDate

5. 7£ DRBD & & LIRS, 590

root # mkfs.ext3 /dev/drbd0

6. KAXMGRAEHERE:

root # mount /dev/drbd0 /mnt/

262 YIea{LFN#8 =1L DRBD HIR SLE HA 12 SP5



20.4 M DRBD 8 i¥#2 %! DRBD 9

M DRBD 8 ( F&Ff#F SUSE Linux Enterprise High Availability Extension 12 SP1 /) ZE|

DRBD 9 ( fiBf#F SUSE Linux Enterprise High Availability Extension 12 SP2 A7) , JTHUEEZ
BE&R4ELT{Y, DRBD 9 AT ZRIRITTEUE X 4 B o &R EIFE .

TR 12 SP2 ZJ5, 7£/55) DRBD ZAl, 155541% DRBD JTRIEFoN4EiR kA 9 1810, BIER
drbdadm create-md H{TULIRIE, AREEENETEE.,

Q i HIHEM
{&F3 DRBD 9 B, SUSE z#589A#I5{EF DRBD 8 BY48[E]. BRICLASMYFES (FIaNFTE
BTRBIAMNRE ) FRZH,

DRBD 9 B2 MEIREIShRA 8 REMMRS., IRBE=ANEZTR, BREEMCIRTHRIES 6
{£F3 DRBD hix A 9 $3EIEI,
MREFHEELN DRBD HFiR, BIFENE 20.5 7 “6lEES DRBD & " THIFMAER.
ZREVEHATELTEMLIENFZRWBE L TRNF TR, BRITUATEE:
1. =P U RIFEREVIER,
2. BHATE TR LERIFTE DRBD &, S5 20.2 1 “%% DRBD 2557,
3. BT RERRINEIFRRECER:
* node-id (#H¥EA on &%) .
e connection-mesh 577 hosts SHHEEMBEENE.
BENITAE 20.1 "Fa)ELE DRED"HFRIRAIEE.

4. IE{#ERA internal {5 meta-disk $#AYH KX DRBD M= (8], FRASIFY KZ(EHY
1%, B1e0 LVM, &, BT THIRIINEREE, FER meta-disk &%, .

5. IRIBHECESHEETHIRE:

root # drbdadm create-md RESOURCE

6. BURTHFIURT,
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20.5 @IEHESI\ DRBD 125

HEE I\ DRBD REFBSF M EMIIRE, HPFELVE—MREHZE DRBD iR, tiZiL, DRBD
£—Hl%E DRBD FRMIEM EXHNT — TR (BERE 203 "FHFHEER") . EEHIR
ErJRTEHMIGERERE,

DRDB DRDB

&1

EFE nE

203 : FRHES

=EEHIZATRSL (DRBD MY A) FMIELSEH (DRBD thiX C) . FE MO ATHSHIR
B, ACHIATERRIE,

BRVEFIMNBERESIZE . HI0, MREE— DRBD i&& /dev/drbd0 *[I MESHEH
E#9IRE /dev/drbd10, MIFETE /dev/drbd10 ERIBXHEHZRSE (BESIH 201 "=F 5
= DRBD HRHECE THESHAT) .

{5 20.1 : =SS DRBD FENREE

# /etc/drbd.d/r0O.res

resource r0 {

protocol C;
device /dev/drbd0;
disk /dev/sdal;

meta-disk internal;

on amsterdam-alice {
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address 192.168.1.1:7900;

on amsterdam-bob {
address 192.168.1.2:7900;

resource r0-U {
protocol A;
device /dev/drbd10;

stacked-on-top-of r0 {
address 192.168.2.1:7910;

on berlin-charlie {
disk /dev/sdal0;
address 192.168.2.2:7910; # Public IP of the backup node
meta-disk internal;

20.6 {ERZTIRLKF#K

2 DRBD £ HlI5:E&iAt, Pacemaker £21i#44 DRBD FEA RIS — 1T s, APHLE
Pacemaker {ERITR IR BNRS, BI&0 20.2 (EHEEEEEE (CIB) BAFERLERM
DRBD FCE"HFf/~, 7€ DRBD BBEXHHERAERLFRK.

51 20.2 : {EREEEZE (CIB) BAAIRKF#A DRBD iBE&

resource RESOURCE {
net {
fencing resource-only;
# ...

}
handlers {
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fence-peer "/usr/lib/drbd/crm-fence-peer.9.sh";
after-resync-target "/usr/lib/drbd/crm-unfence-peer.9.sh";
# ...

Y9NSR DRBD & HllH 8B, DRBD 1FHITUAFIRIE:
1. DRBD @A crm-fence-peer.9.sh H#I&K,
2. ZHIASBXRBEEIER,
3. ZMIASHESIE DRBD FiRXEAR Pacemaker i,

4. ZHIAZHR DRBD FRABA R EMIEFI TR, DRBD HFFREBES LA R
J:o

5. NREHIEEAEEEFH H DRBD TR T HERS TR, MWERZLAR, g, BHEEESR
A LAMERFRFIR,

20.7 Mk DRBD PR

MRLZRMEEELZIINE—1F, WIEMEZTFETT DRBD INEEMESMIA T, HMIREBED
F TR TIFRE,

1. 7£ alice LMzl DRBD AR5,
a. yIALIREHIA, AFU root AFRBMHER,
b. 7 alice LRIE—M&ES, 9 /srv/r0:
root # mkdir -p /srv/r0
C. ®A drbd i&&:
root # mount -o rw /dev/drbd0 /srv/r0

d. NETREIEXHF:
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root # touch /srv/r0/from_alice

e. EN&#; alice ERYMEER:

root # umount /srv/r0

f. BT alice LA T®S, P4 alice £HY DRBD RS

root # drbdadm secondary r0

2. £ bob il DRBD AR5,

a. 7£ bob EITHKIRIERIE, AR root BMHER,

b. £ bob £, %% DRBD lREH K I ERS:

root # drbdadm primary r0

c. fEbob Lk, #& bob BERNET =

root # drbdadm status rO

d. £ bob £, BIB—1EERSR, W /srv/r0:

root # mkdir /srv/r0

e. 7£ bob £, 3 A\ DRBD %%

root # mount -o rw /dev/drbd0 /srv/r0

f. RITE alice LRIBMNNHREFE:

root # 1ls /srv/r0/from_alice

/srv/r0/from_alice XHMIZEFIE,
3. MRIZBRSBSEBHNT R LEHEITIEE, W DRBD ZXREIEFRH .

4. BRY alice iIRBRHET S,
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a. BIITE bob LA TS, EIF bob ERIMIE :

root # umount /srv/r0

b. #@T7E bob EBAMU TS, %4 bob £ DRBD AR :

root # drbdadm secondary

. £ alice &, 1% DRBD frSHEKRAEMRS:

(@]

root # drbdadm primary

o

. 1 alice &, & alice EBERNET &

root # drbdadm status roO

. B{ERRSERRSS 28 L @ B B ohFHE TEfE%%, PILAfEA Pacemaker/Corosync 1%

DRBD iR E NS R AMMRSS . BXH¥ SUSE Linux Enterprise 12 SP5 #{TZ X E M
E8, BENE 9 "RENERE",

20.8 1% DRBD

B]{ER L5 A% DRBD:

268

. WITBIRERINRME . XPJRESBFIEE), NI R4EPERM,
B sysctl BEEIRAIAREZEPXIRE, UMLIEMEEE,

. 7£ DRBD E2EAE Y max-buffers F1/3% max-epoch-size,

. 1R#E 10 1B K al-extents &,

. NREBE—NECE T BBU (IS0 E T ) RIREMF RAID $2HI88, i1RE no-disk-

flushes. no-disk-barrier #1/z% no-md-flushes FJEEXBEFTESEN,

. RIBEILEAHBREIETE, BXRFEHRER, 155 https://www.linbit.com/en/read-

balancing/ @,
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20.9 DRBD &4

DRBD REHF RRZAM, ALESHOMELENRESMHZHEF, U FEHIEESNERAEN
SHEINERIR,

209.1 ECE
4NER¥)%4 DRBD IRERN ST, HAARETTAERHIR.
FRXFEENES:

1. ITRALIREHS, ABM root BPBMEXR,

-

2. BiTiz1T drbdadm (& -d &) , MIXEEXMHF., WAUTHS:
root # drbdadm -d adjust rO

£ adjust EIMAIFEITH, drbdadm 4§ DRBD ZHEAISLFRACE 51449 DRBD BBEX
HEITHER, BEARSPITXLEIRR, RERHUBRFRE T BEAHIRIRE,

3. MR /etc/drbd.d/* F1 drbd.conf XEHFEHEIR, BAEIE, ASBY%E,
4, NRHPXFMEEIEM, BEAER -d WIBERTHERXIE!T drbdadm,

root # drbdadm adjust r0

XEBEEE XN AE DRBD FiR,

20.9.2 EE

3tF DRBD, FHEBXHA/NE ( NodeO #1 node0 EFREEN) , HIEFERZPIMEEFNE
MBHITEEERR (£ uname -n M) .

MRESINEKILE, BEREERTHAMNBIRE, FAIEARBEN BB OATAN IP ik, £
XFERT, aI{EHS% disable-ip-verification,
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20.9.3 TCP im[H 7788

MRARTFEZZSFR, R AIERTEERRIE ., NS T, DRBD fER TCP im0
7788 BB =T R, WERERENT R LZiEOME] TR,

20.9.4 DRBD i&&BEEs|IEFMIF

9N5R DRBD AEMEMINSEFRIRFRE TRIEIE, EMSTATRIRIRES., EXMWER
N, DRBD FRAR AN RRR, FEEAHE, AXMERLT, ATUEHTICREIERK

Split-Brain detected, dropping connection!
ZRRRIEOA, BFEEEFHBENT S LBAUTGS:
root # drbdadm secondary r0

WMEBIRZE S WFconnection, MIESRIAER:

root # drbdadm disconnect rO
ERERMBENTREBMANTGS:

root # drbdadm connect --discard-my-data rO

B EANEFRNRIEES — M T SNEE, MEREFAN TS ENRERE -, &0
SRR,

20.10 EZ{ERE
PA T AR FIR AT AT DRBD:
e MBFED1: http://www.drbd.orga,

e {520 (Highly Available NFS Storage with DRBD and Pacemaker) Xz,

* Linux Pacemaker B &E#ERRINE /Y http://clusterlabs.org/wiki/DRBD_HowTo_1.0 4,
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° RITEHHEHT DRBD BIA T FAf
71: drbd(8). drbdmeta(8). drbdsetup(8). drbdadm(8). drbd.conf(5),

e /usr/share/doc/packages/drbd-utils/drbd.conf.example FIRH T #HTH
9 DRBD RAIECE .

o WA, RTEREMERNBEFEPHITHEFEIE, BSN https://www.linbit.com/en/
drbd-manager/ 2 &% DRBD-Manager BISRFEHH,
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21 BENFEEEIEZE (cCLVM)

SEEHE TWHEMERE, ETWSROAREIEXNETFFRAFTHE RIS
#0, Logical Volume Manager 2 (LVM2) [ iZRATEEARMETF, EV BAZFWEAD
HETNESAHHFITEREIE, rIERASAMEFERNGSREERESA.,

211 #EEhA

RpENAEN TERPIAESE LVM2:

DHINHIEESR (DLM)
BT BUENLBIPME cLVM BIREE V30 B RE T &R G E]

ZIEEEIER 2 (LVM2)
FF— I XERAEREDHRSIEE L, VM2 REEMEEZE,

BHENBEEEIES (cLVM)
&R T I LVM2 SRR GE], EENTRE THREXER, (LVM RERNHZHIE
ABHVIAR]; ZE cLVM STRATICIRME, WIATE cLlVM EIRAVEFX ERCE OCFS2 siH (it
BERMNAER,

21.2 cLlVM ECE

BIEERER, sEREBLATERN cLVM €3 RAID 1 1%&:

° LVM2: XRIFERENVBREGR, FIRATEBRIE/NXGRERN RINESVIEMEE
FEHBIBX A RFRE, BXRIULFHFENHR, HSNE 21.2.3 7 "755: SAN £ cLlVM
5 iSCSI ¥5EcfER".

° DRBD: ItRBRFAEIXIEM RAID 0 (57E% ) #l RAID 1 (i#R1& ) . BXL—FHENHER,
BENEE 21.2.4 7 "5 {£H DRBD HJ cLVM”,

BRREME T RRFE:

&

B
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o HEMEEFIRZETHAM, WEITL B8, FCoE, SCSI, iSCSISAN 8% DRBD* 2ty =
ﬁﬁﬁ-LXEEo

* JRZ DRBD, WAM NN REBLARET R (WA TIRZHRAMR) ,

o B LVM2 MBIERRE R HEEERL, /etc/lvm/lvm.conf HRXHEF
locking_type #ABE{E 3 (EIMER 1) . IRFZE, BUHEESEFZIFFENT R,

o KEBERBEEH lvmetad sTIPER, EAEAREES cLVM 1BEEEFER, £ /etc/lvm/
lvm.conf A, X¥F use_lvmetad HIIZREHN 0 (ENIAER 1) ., IRFE, Bt
RREEHEET SR,

21.2.1 RIERHERR
EEBEUEFER (LM BEUTERSE:
e B DLM FR
e & DLM, CLVM 01 STONITH
352 21.1 : BIE DLM &R
1. Bk root AFSHEMIEHER,
2. MEHERFNYFRE:

root # crm configure show

3. IREZEE DM FHR ( RENHNERBNEARE) , WBLTIE 212 CE
DLM. CLVM F1 STONITH",

BN, T 171 “EEE DLM F9E R LE " RFTAEEE DLM FIEFMMENMWEREMERT
=38

4. R exit RE crm HEIRRE.,

21.2.2 AZE: BE=E Cmirrord

ZRFHEEPHREETES, FTUER cnirrord sFPRER . MRLFIFEEFRRIZT, WE
EIERIER R,
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FAB& /dev/sda 1 /dev/sdb #ZiE% DRBD, iSCSI FMHEMEFIRS ., VEMEER
ECMERZBMEBIR BRBTR, RN NETR4EE::

E#2 21.2 : B2E DLM, CLVM 7l STONITH
1. & (ZRIMRERENT) HAd, IBELEERmITRIEE.

2. BEEBELIE!T dlm, clvmd #1 STONITH:

root # crm configure
crm(live)configure# primitive clvmd ocf:heartbeat:clvm \
params with_cmirrord=1 \
op stop interval=0 timeout=100 \
op start interval=0 timeout=90 \
op monitor interval=20 timeout=20
crm(live)configure# primitive dlm ocf:pacemaker:controld \
op start timeout="90" \
op stop timeout="100" \
op monitor interval="60" timeout="60"
crm(live)configure# primitive sbd_stonith stonith:external/sbd \
params pcmk_delay_max=30
crm(live)configure# group g-storage dlm clvmd
crm(live)configure# clone cl-storage g-storage \

meta interleave="true" ordered=true

3. M exit IBH crmsh FIEXE X,

WITITTE 21.3 e Fo B .
T2 21.3: B CLVM REHIE

1. eIZESREA (V6):

root # pvcreate /dev/sda /dev/sdb
root # vgcreate -cy vgl /dev/sda /dev/sdb

2. EREPLIBREASTZES (LV):
root # lvcreate -n 1lvl -m1 -110%VG vgl --mirrorlog mirrored

3. A 1lvs BrRi#HE., MRBZHERET 100%, WRRFEREECHINEL,
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4, BNABEEE /dev/vgl/1vl, BRIT TS E:
a. IZEHBE AR /dev/vgl/1lvi,
b. {§F lvchange -an {2 LV,
c. M lvchange -ay BEGELV,
d. £/ lvconvert BHREATHERMHMERT,

5. EEMhEEE VG FEIEREAE LV, IEEESENNEERE,

HETHY cLVM ESNMERIHRELIE—MIIES (PV), IR—NMEEXRHESIMFEERESHFD
B PV 4HRYL, M lvcreate EiETHELEIE R, BELL, lvcreate 1 cmirrord THIBERZE
g PV EEHAP—ImaY 2R, UEBERSZH RAID10,

7z #5%t RAID10 €/ cmirrord, EHMIT FEAVIETE ({RI® /dev/sda. /dev/sdb, /
dev/sdc 1 /dev/sdd BHEMEFIRE) :

1. BIEZE4A (VG):

root # pvcreate /dev/sda /dev/sdb /dev/sdc /dev/sdd
Physical volume "/dev/sda" successfully created
Physical volume "/dev/sdb" successfully created
Physical volume "/dev/sdc" successfully created
Physical volume "/dev/sdd" successfully created
root # vgcreate vgtest /dev/sda /dev/sdb /dev/sdc /dev/sdd

Clustered volume group "vgtest" successfully created

2. $TANXE /etc/1vm/1vm.conf FH%EF| allocation &%, 1RE FIITHRENG:

mirror_logs_require_separate_pvs = 1

3. FHRICHRINE PV:

root # pvchange --addtag @a /dev/sda /dev/sdb
root # pvchange --addtag @b /dev/sdc /dev/sdd

MR TR X BFHIBRALEFN RITHIBEBNIAIE, ARSI LVM2 fE7EI R
TR R EIFRCHIR, USEARNA AR EEFRRNESHITA S,

275 5% BEE Cmirrord SLE HA 12 SP5



4. IHFRiC:
root # pvs -o pv_name,vg_name,pv_tags /dev/sd{a,b,c,d}
ENRBIA AR :

PV VG PV Tags
/dev/sda vgtest a
/dev/sdb vgtest a
/dev/sdc vgtest b
/dev/sdd vgtest b

MEEX LVM2 WEZEE, B2 0L (SUSE Linux Enterprise Server 12 SP5 {7 E 48
@) : https://documentation.suse.com/sles-12/html/SLES-all/cha-lvm.html &

21.2.3 HAZ: SAN L cLVM 5 iSCSI {22 {E

BARARERAMA SAN &, FH iSCS] BinSHA S E N, RBIEAME 21.1 2EEH
cLVM 9 iSCSI"Fi7R o
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LV

VG

PV

ISCSI ISCSI

= =
SAN 1 SAN 2

21.1 ;. iRE{FERA CLVM By ISCSI

TS5 WREX
U FiT RS AR R EROFT 250 |

HERME— SAN 2. 541 SAN Box BBEEZSHEACTH iSCSI Bif. HMTHRES:
iTF2 21.4 ;. EZE ISCSI B#R (SAN)

1. iB1T YaST, ARETH WL&ARSS > iSCSI LIO Efr B iSCSI fRS3 238N,

2. MREBETHENSISREE) iISCSI BiR, HEFSISH, BNEEREFI,

3. MRIEEGITHAAE, BRAT A NEFIm,

4. iRz EEN+., MRFESMNRIUE, BEAEROA/EEFZNEMNIEIUE, FEXP
B, BANERLTSMHIEIE,

5. RDNFRY iSCSI BAR:

a. IR EREDR,

277 755 SAN £ cLVM 5 iSCSI ¥ {EH SLE HA 12 SP5



6.

7.

b. BEHERM,
. WMABIREM, BMEERAWFARMEI:

ign.DATE.DOMAIN

BEXBRANESER, B850 3.2.6.3.1. Type "ign." (|SCSI Qualified
Name) (3.2.6.3.1."iqn.” (iSCSI BRERB#F ) 2£E ) —73, Muk: http://
www.ietf.org/rfc/rfc3720.txta

d. IRFERMWAMERRIR, TR ITEN, EZWEAEBIRZERNIRMANT 2
—H#Y,

e. BEFIN,
f ERERRARES, FER Scid,
g BET—SHAR.

B AR 8 o R TRRA

FTABREN M /etc/iscsi/iscsid.conf, 5% node.startup Eikh
automatic,

MERNFHVIRE iISCSI RETRF:

1372 21.5 : BCE ISCSI X212 fF

—

278

. BT YaST, AR E MRS » iISCSI RiLtEF
. MRBEUENSISHREE) ISCSI RiLizfF, HiEEs|SH, SNBERERERFI.
. INRBE INEN R F B & IR,

. AN iSCSI BRRY IP it Miw O (BEM1T7E 21.4 "ECE iSCSI EAR (SAN)") . #E, d]

PAGR BB L FHEREENAME.

CREASMHEUE, BEAERNMEENAFPBENOL, SWEHELE NI,

EET 0, REIMERMEEEREIIRF,
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8. ¥TF4NE, FUA root AFPBMHER,
9. Mixk iSCSI RELIEFREBEMINEN:

root # iscsiadm -m discovery -t st -p 192.168.3.100
192.168.3.100:3260,1 ign.2010-03.de.jupiter:sani

10. B &1E:

root # iscsiadm -m node -1 -p 192.168.3.100 -T ign.2010-03.de.jupiter:sani
Logging in to [iface: default, target: ign.2010-03.de.jupiter:san1, portal:
192.168.3.100,3260]

Login to [iface: default, target: iqn.2010-03.de.jupiter:sani, portal:
192.168.3.100,3260]: successful

M lsscsi EFIREZ:

[4:0:0:2] disk IET Ce 0 /dev/sdd
[5:0:0:1] disk IET R 0 /dev/sde

BFE=9FE IET B9, EAFIF, i8FH /dev/sdd # /dev/sde,
TF2 21.6 : BIE LVM2 #4H

1. FIAB#RTIZ 21.5 "L E iSCSI £ 21251517 iSCSI REEFRFRI— = LAY root 4

2. YHiEE /dev/sdd #1 /dev/sde f§H pvcreate &%, J LVM2 HE&FYIES:

root # pvcreate /dev/sdd

root # pvcreate /dev/sde
3. EXA LR ERIERFERAEH:

root # vgcreate --clustered y clustervg /dev/sdd /dev/sde
4. RIEFELIEZES:

root # lvcreate -m1 --name clusterlv --size 500M clustervg
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5. fMA pvdisplay &EYIES:

--- Physical volume ---

PV Name

VG Name

PV Size
Allocatable

PE Size (KByte)
Total PE

Free PE
Allocated PE
PV UUID

/dev/sdd
clustervg
509,88 MB / not usable 1,88 MB

yes
4096
127
127
0

520kH4-nv3z-2AUL-GhAN-8DAZ-GMtU-Xrn9Kh

--- Physical volume ---
/dev/sde
clustervg
509,84 MB / not usable 1,84 MB

PV Name

VG Name

PV Size
Allocatable

PE Size (KByte)
Total PE

Free PE
Allocated PE
PV UUID

6. /A vgdisplay HEEH:

--- Volume group ---

VG Name

System ID
Format
Metadata Areas
Metadata Sequence No
VG Access

VG Status
Clustered
Shared

MAX LV

Cur LV

Open LV

yes
4096
127
127
0

Ouj3Xm-AI58-1xB1-mWm2-xn51-agM2-0UuHFC

clustervg

1vm2
2
1

read/write

resizable

yes

no

5Z: SAN E cLlVM 5 iSCSI #E2{ER
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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 UCyWw8-27jqV-enuT-KH4d-NXQI-JhH3-J24anD

lBEHENSERE, fER—1N8H /dev/dm-* BIFIRE ., BIMER LVM2 JE EHVBtE
NHZS, 9 OCFS, BXEZER, BElE 18 & "OCFS2”,

21.24 73%: {£F DRBD HY cLVM
MEHIBROMTHT. BRABXIINOREX S, WEERAUTAR.
5372 21.7 : RUER{ER DRBD MEHERAISLA

1. BIEE/E DRBD &iR:

a. B, ¥&iTiE 20.1 "SHE2E DRBD"HFTAYS DRBD & &iRE hE/MIEL, MR
AT = EAR IR SR up-to-date , {F drbdadm status WIAREUN
Lt

b. BUTETLRINBEESHE (BEEL /etc/drbd.d/r0.res ) :

resource r0 {
net {

allow-two-primaries;

}
¢ FERMWEEXHERZ S — TR, Fla:

root # scp /etc/drbd.d/r0.res venus:/etc/drbd.d/

d EANTTRLEBITU TGRS
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root # drbdadm disconnect roO
root # drbdadm connect rO

root # drbdadm primary r0
e. BT RIVIRE:
root # drbdadm status r0

2. ¥ clvmd BRIEAN=ER B ST Pacemaker BEH, HitE/K#HTF DLM =EXE, X%
FHMIERIERE, BSIIUTE 21.1 "Gl DLM &R, HEZhl, BRINXLEROERE
ERINERN. sILAER crm status X Web BEEEIFEITITHIRS

3. {£M pvcreate @< R LVM2 EZMIESE, I, Ei&E /dev/drbd_r0 Lk, &SM
LT

root # pvcreate /dev/drbd_r0
4. SIERFERANEH:
root # vgcreate --clustered y myclusterfs /dev/drbd_r0

5. RIEEZECIBZES. BrIeBETREEEMIK/N, FlN, FHRAUTHSEIE 4GB
PiEE:

root # lvcreate -m1 --name testlv -L 4G myclusterfs

6. M VG RENEBEETMFAXHRARADIRIBAERME . BRERASEENRSZESE
SEVKFRI, CAMERERUE VG BN ENEITHENRF.

RXERRE S R, BIRIMREEMIRI TR —#i#1T LVM2 BicE,

dit

21.3 EXRESIBH LVM2 i18&%

SETRFBEURZER—YIEEE R ( ZH8121%EE DRBD FIEREXMIER ) BF, BINER
FE& LVM2 133 PV BUiR &

fgn, MNRmS vgcreate EFAMNZYIEREMAREKIRIZE, DRBD BaRKEIEZX, Hrl
BES 2 DRBD MIZANIE R
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EEH LVM2 FEBEMEE, BRITUTIERE:
1. YREESIY /etc/lvm/lvm.conf HIEZHRLL filter FLHIT,

2. EHMERIEAIEMRANRAIE, RIEN " RRIEZHEMIEEN, sIETRER
LS TIZIRFIRIANIRE .

3. Effifr= ) /dev/sdb1 BVIRE, BELTIEMURIIAFTRIAN:
"r|~/dev/sdb1$|"
TENTRITHEERNT:

filter = [ "r|A/dev/sdb1$|", "r|/dev/.*/by-path/.*|", "r|/dev/.*/by-
id/.*|", "a/.*/" ]

¥ DRBD #1 MPIO 1R &EELFAEHMIZREITRITIHETRN T :
filter = [ "a|/dev/drbd.*|", "a|/dev/.*/by-id/dm-uuid-mpath-.*|", "r/.*/" ]

4. WEREXHHRBEEHZMEHETR.

214 EZEE

B] ) http://www.clusterlabs.org/wiki/Help:Contents 2 &tB pacemaker 43R AIKENT R (S

B7 cLVM E R E) B eI LA R AR http://sources.redhat.com/cluster/wiki/FAQ/
CLVM &,
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22 EBEZ1RE (B#5E MD)

BHEZIRE (HE MD) B—IMETIRMAFHEFE RAID AR R, B#E MD B
BFERIRM T RAIDT RIRHITTR . BRIRSH RAIDT, AENRUFICIZFNEREFE
MD,

22.1 #ESHhA

855 MD RIEEEIEIMERER RAIDT 19328, BT RERVIRIETE MD ERMMEERIR
&, WMREFE MD H—NMRERENE, WESTHAIUAZ—MREREE, FERAESN
H#TEMRT AIRHERHKENTTR., 8% MD FZEA Corosync MR AR BIEEES (DLM)
HEITHEFIE R,

##5 MD REARBEMEN MD R& —HE5ISRBMED . HRR DM ZRERE, T8
ERRFENIERENEFEIRE

22.2 GlIEEEEE MD RAID 18 &
B3R
o —ANNLHET Pacemaker IETEIB{THBEEE,

° DLM BIFRIBERIE (BXRUMEEE DLM BIEE, BSW1iE 17.1 “E2E DLM Y&
&),

s ELMAMHEWEIRE., BAIIUNEARII—MREFLERRE, ZERRESARER

F PR Bl T EEETE

o —ANBZREME cluster-md-kmp-default,
1. BR DLM ZEERENEIMN TR LBERBT, HERAUTHSRERIFIRS:
root # crm_resource -r dlm -W

2. BIEEEE MD 12&:

&

B
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o MREZRBIBEREN RAID 1R&E, BEAMNTHLAEEZIT DLM SR = LEIZ

85 MD 1R

root # mdadm --create /dev/md0 --bitmap=clustered \
--metadata=1.2 --raid-devices=2 --level=mirror /dev/sda /dev/sdb

HTFE5 MD REE5 1.2 lRRITHIERSEA, ELEINER - -metadata EIEK
EERA, BXEMBBIET, E2M0 mdadm FHMT, £ /proc/mdstat Fi4
EEHRSHE,

* MREBMBMEN RAID, BRFBRIMENME, AEBEIEHFEME:

root # mdadm --grow /dev/mdX --bitmap=none

root # mdadm --grow /dev/mdX --bitmap=clustered

° (W) ZREHEATEHNNEERBNEAIRSNEE MD 1RE, BE— &

TREBITUTGHS:

root # mdadm --create /dev/md0 --bitmap=clustered --raid-devices=2 \

--level=mirror --spare-devices=1 /dev/sda /dev/sdb /dev/sdc --

metadata=1.2
3. 3XBY UUID BARzAE<HY MD #8713
root # mdadm --detail --scan

1Z UUID I 5B RiR A fiE7FAY UUID ILEZ, Bx UUID B94AT, 1S mdadm. conf
FMoi,

4. ¥TH /etc/mdadm.conf FiRM MD i8FBMURSHXERIN&E, FHLEL—SHHKE
#9 UUID:

DEVICE /dev/sda /dev/sdb
ARRAY /dev/md0 UUID=1d70f103:49740ef1:af2afce5:fcf6a489

5. ¥TFF Csync2 BBCE XX /etc/csync2/csync2.cfg, &0 /etc/mdadm.conf :

group ha_group
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# ... list of files pruned ...
include /etc/mdadm.conf

22.3 BCERIRNIE

U FERECE CRM FHIE:
. BI# Raidl RIAZIE:

crm(live)configure# primitive raider Raid1 \
params raidconf="/etc/mdadm.conf" raiddev=/dev/md0 \
force_clones=true \
op monitor timeout=20s interval=10 \
op start timeout=20s interval=0 \

op stop timeout=20s interval=0

2. 48 raider FHIERIMEIZE S DLM SIEEFEMLH

crm(live)configure# modgroup g-storage add raider

add FarLENSEINHAIEMSR.
NREARTEE g-storage A, BRITIZIRME, UWEEEMBETRLIBIT:

crm(live)configure# clone cl-storage g-storage \

meta interleave=true target-role=Started

3. £ show EFE X,
4. NREAEEREERTIR, BFEHR commit BREMMEN,

224 //J\\}JD'LR [==]

EREMREFPMEIMBERYENEFE MD %%, BEEMAGS cat /proc/mdstat HRiZIR
BEBIMTRLEYER, MRREATL, WasSHREK,
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E—MEETSLEERAUTHS:
root # mdadm --manage /dev/md0 --add /dev/sdc
FriRINRuFETiZ & 1T REUR FEE 5 MD 1 EHVIRA:

* MRIABE—NMERRELTIENRE, WFHRBFSN AN RBREFHNE_MRE, HFE
RNk EHE,

* WNEREFE MD REFMW MR EBFELTENIRE, WHRMIREREMAERRE.

22.5 EBINAINER & EIERIZ S

MEEEERETREN, FEMRT—ITR, WRE VO BEHEBEEANTRELETHE,
MBI BEFRFREIRC KM,

BN, ER— TR RERLGHE, ATEMaSEAEIMEL. BEEELE@E, ErICAEMR
ANRE . SRMFIRERELBEMREANE, IFIAZELTRBIERMG,

BEWANRE, BE—MEETSLEITUTHS:

root # mdadm --manage /dev/md0 --re-add /dev/sdb

22.6 HRiz&E
AT ERIRE AEITE R ZAT, BRITUTERE:
1. & /proc/mdstat UHBRIZEEXLXN., EFREFFEEL (F),
2. E—TMHETREGITU TSRS, UEREXRNK:
root # mdadm --manage /dev/md0 --fail /dev/sda
3. E— M EETR LEAUTHSEREMANRS:

root # mdadm --manage /dev/md0 --remove /dev/sda
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23 Samba BfE

815 Samba RSB EBFIRERMNENSEIAMEMAAR, AEIHE T —EE=ERLA
Funfa]i% EE%E Samba AR 88,

23.1 #EESHhA

Samba f&F Trivial Database (TDB) EZFZ & T, EATZ M NAREFEREAN, A#RMAE
S1REEMINMITMARIELL AR, TDB (ERNEBHIENHI,

Cluster Trivial Database (CTDB) ¥t B/ TDB B9\ &, IMBE X CTDB ByEiA=Z: “Samba F
H{th Il B A F &7 IR A £03ERY TDB BB ERIEES I,

BMEET S BITAH CTDB S7#P#EF ., Samba 5EZAK CTDB sririEFiEWN, MIEEES
AE TDB, SFHPIZRiEBId MEIIRTEE, BRI EIREREREMEFNAEIAR Li#iT
9, CTDB BYME:EYNE] 23.1 “CTDB EfEEMILEM R R,

Q /EE: CTDB VAT Samba
CTDB FRRIZMHFISIIE CTDB BB E AN REIE Samba, ERIEMINEE, BIE IP &f&
1t%s, #SN{EFS Pacemaker i#{THCE,

CTDB X<# e £ RIS, AII, BHEFTHMETNTREFTEEBTERNKREH, &
gE/EFH x86 5 AMDG64/Intel 64,
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' 25 Uiy w

NIERALE

aE EE S
& &)
e o we o oy

CTDB EHM CTDB & HIM CTDB

l l l

5985855858558

it LN

23.1: CTDB B¥EERILEH
##5 Samba RSB B[ MHAZHLENIE:
* 1§ Unix FAF#14H ID 5 Windows F3 P F04E XEXRYPRET R,
* AFBEELTEMBTREEL,
* Windows 15FIEIRY S AR S5 2RRVIE RIE B U AER B T R L&A,
o JUEE (WiED) SMB A, HEEERMSMY) FEMBT R LA,

Birg: BB N+ M T REEEE Samba fRS5BLERE N MO RBIR, — M ORASLIERE

Samba fRZE1E,

23.2 BEAXECE

Q itE: EFRMBEXH
CTDB RERIEBSBNEN /etc/sysconfig/ctdb, A crm ra info CTDB %l
el CTDB RFIEEMFMES .
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E{ZEBEEE Samba RS3EE, BIRWITIRE:
TFE 23.1 : 1REEAKRAELE SAMBA PRs5 22
1. ERRE:

a. Wi fEzal, BREUNTEEEEE: ctdb, tdb-tools #1 samba ( smb
5FIII nmb FEFEXLR) ,

b. {RIBEARIEEIVE [ 25 "IEEFZIE"PIAREE RIS
( Pacemaker, OCFS2) .

c. BEHEXHZS (W OCFS2) HIFEERA, HlUNzERAE] /srv/clusterfs E,
BXEFMAER, BSN 5% 18 Z "OCFS27,

d. E¥TH POSIXACL, BERHTE:

o YJHAHY OCFS2 X &%, ER:

root # mkfs.ocfs2 --fs-features=xattr ...

° WWIH OCFS2 XH-#R%, fEM:

root # tunefs.ocfs2 --fs-feature=xattr DEVICE

WREXHFRAZTRFEE T acl &I, RO THRER crm h5:

crm(live)configure# primitive ocfs2-3 ocf:heartbeat:Filesystem
params options="acl"

e. MIRARSE ctdb. smb #1 nmb BZF:

root # systemctl disable ctdb
root # systemctl disable smb

root # systemctl disable nmb

f. BB TR LITAMAENRO 4379, X2 T{E CTDB e SHMEH T RE
Mo

2. EHEXMHZRES% LR CTDB BiESIE—NB %!
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root # mkdir -p /srv/clusterfs/samba/

3. &£ /etc/ctdb/nodes FIGABESEHPEIN DS ETAA IP UIFFBET =

192.168.1.10
192.168.1.11

4. B2 E Samba, 7£ /etc/samba/smb.conf # [global] SRR HARIMMNATIT. ERAR
EAEN ZEVRCTDB-SERVER” ( #EFHAMBE TR ERA—MEBMIAT R, UH
E1RIE) =

[global]
# ...
# settings applicable for all CTDB deployments
netbios name = CTDB-SERVER
clustering = yes
idmap config * : backend = tdb2
passdb backend = tdbsam
ctdbd socket = /var/lib/ctdb/ctdb.socket
# settings necessary for CTDB on OCFS2
fileid:algorithm = fsid
vfs objects = fileid
# ...

5. £ csync2 BEREEXHGEFIZEHAMETR:

root # csync2 -xv
BEXFMER, BSNITIE 4.6 (FH Csync2 FESERESH,

6. 4—1 CTDB J~I \/IJ\\jJ[]:@JﬁgE

root # crm configure

crm(live)configure# primitive ctdb ocf:heartbeat:CTDB params \
ctdb_manages_winbind="false" \
ctdb_manages_samba="false" \
ctdb_recovery_lock="/srv/clusterfs/samba/ctdb.lock" \
ctdb_socket="/var/lib/ctdb/ctdb.socket" \

op monitor interval="10" timeout="20" \
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op start interval="0" timeout="90" \
op stop interval="0" timeout="100"
crm(live)configure# primitive nmb systemd:nmb \
op start timeout="60" interval="0" \
op stop timeout="60" interval="0" \
op monitor interval="60" timeout="60"
crm(live)configure# primitive smb systemd:smb \
op start timeout="60" interval="0" \
op stop timeout="60" interval="0" \
op monitor interval="60" timeout="60"
crm(live)configure# group g-ctdb ctdb nmb smb
crm(live)configure# clone cl-ctdb g-ctdb meta interleave="true"
crm(live)configure# colocation col-ctdb-with-clusterfs inf: cl-ctdb cl-
clusterfs
crm(live)configure# order o-clusterfs-then-ctdb inf: cl-clusterfs cl-ctdb

crm(live)configure# commit

. ANINESRE IP Hbdit:

crm(live)configure# primitive ip ocf:heartbeat:IPaddr2 params
ip=192.168.2.222 \

unique_clone_address="true" \

op monitor interval="60" \

meta resource-stickiness="0"
crm(live)configure# clone cl-ip ip \

meta interleave="true" clone-node-max="2" globally-unique="true"
crm(live)configure# colocation col-ip-with-ctdb 0: cl-ip cl-ctdb
crm(live)configure# order o-ip-then-ctdb 0: cl-ip cl-ctdb

crm(live)configure# commit

MR unique_clone_address i2& true, IPaddr2 ﬁi};ﬁ{’tiﬂ%ﬂ}ﬁiﬂ@i@iﬁiﬁm
—/ZfE ID, NMERLIM=AERY IP itk XEMHHEEZAFEN, EBTE
Mg, BXREEFINESER, EBNE 14270 “{Eﬂﬂ Linux AR5 2RECE Th
&,

. BREN:

crm(live)configure# commit
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9. IWELER:

root # crm status
Clone Set: cl-storage [dlm]
Started: [ factory-1 ]
Stopped: [ factory-0 ]
Clone Set: cl-clusterfs [clusterfs]
Started: [ factory-1 ]
Stopped: [ factory-0 ]
Clone Set: cl-ctdb [g-ctdb]
Started: [ factory-1 ]
Started: [ factory-0 ]
Clone Set: cl-ip [ip] (unique)
ip:0 (ocf:heartbeat:IPaddr2): Started factory-0
ip:1 (ocf:heartbeat:IPaddr2): Started factory-1

10. NEFIRTENEITIX, % Linux BRI ESITU TGS, UEERENREE G
PAR A X AF BB EI R 45

root # smbclient //192.168.2.222/myshare

23.3 70 Active Directory 13

Active Directory (AD) & Windows Server 24— I H xRS
NFEBREEA T 9N1e] 4% CTDB B#5ANAZ! Active Directory 13:

1. FRERITHE 231 “EEEAREE S Samba IR 5523 "HFTAGIEE CTDB HiR,

3= samba-winbind &

N
il

=
3. #ZH winbind fRsS:

root # systemctl disable winbind
4. EX winbind B¥5E %R

root # crm configure

crm(live)configure# primitive winbind systemd:winbind \
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op start timeout="60" interval="0" \
op stop timeout="60" interval="0" \
op monitor interval="60" timeout="60"

crm(live)configure# commit
5. 4548 g-ctdb A, H7E nmb 5 smb FEEZ[EHEA winbind :

crm(live)configure# edit g-ctdb

RFEDN, AREA : -w (vim) XAGRIESS.

6. BXUMILE Active Directory 3HHV15ER, EE M Windows Server X145, ELLREIFR, &

FUTS:

AD #01 DNS BRs5238 win2k3.2k3test.example.com
AD 13 2k3test.example.com

8#% AD Ri 51 NETBIOS &#R CTDB-SERVER

7. 11%% 23.2 “BAA Active Directory”

&5, BEEMA Active Directory fR588:

1$#2 23.2 : B0 ACTIVE DIRECTORY

|

. B Csyn2 MEEF B NIIXMG, ArIEmBaHEEN L

CTT
w
i

/etc/samba/smb.conf
/etc/security/pam_winbind.conf
/etc/krb5.conf
/etc/nsswitch.conf
/etc/security/pam_mount.conf.xml

/etc/pam.d/common-session

eI AR S5 YaST WIECE Csync2 fRIR, BBWE 4.5 7 "REEEEZEIMED
5”

AR ]

2. BT YaST A MM ZEARSIAFTH Windows 156k 53 5 8RR
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| 3. MIAEE TIREIREAR B TR ETTMIRE

23.4 FhAF0MNEEEE Samba
ZARE Samba RS, TEANTEATRRAMNTE:

ctdb_diagnostics
BITUE T B e[i2r8%5 Samba Ak5528. 1FMAVIEINE RN BB T8 RERE ] ] BefF7ERY
e] &,

ctdb_diagnostics mEERUTXH, XLEXHMIEFRBET = L&A

/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

WMNRXHE /etc/ctdb/public_addresses # /etc/ctdb/static-routes f%7£,

EfTBSWEE.

ping_pong
KMEXHRGRE RIS CTDB £ ping_pong , EAMNEEXHRLRIT—EIEFHEE
ZZEMETEML (BEEMW http://wiki.samba.org/index.php/Ping_pong 7 ) , MKiMLAHEE
EESHHETRESRIMMMAN—LIER,
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send_arp T E# SendArp #FIRKIE
SendArp FBEMKIEAMIT /usr/lib/heartbeat/send_arp (=% /usr/1ib64/
heartbeat/send_arp ) , send_arp TE%H % %A ARP ( Address Resolution
Protocol, ilitfgAfiIN ) B, FITARFEMEMITENE ARP R, EFIAEENHEMIELE
BEEZEETEE, MRS Samba /R T BEE IP thit, (BEMNLEEREITS
gy ping El'E, BEFER send_arp S MiIXTRREREE ARP REH,
BEXEZER, B2 N http://wiki.wireshark.org/Gratuitous ARP 7,

EMABHEFRANRLETE, HIFHEHRIE:
A2 23.3 1 KBRS R A — BRI A

1. T— T RLEBH&< ping_pong , AT N BRI TR+ 1, X ABSPATH/
data.txt EHEFMEXFREM, FLAEMEBETR ( ABSPATH RREITERIZ ) EEBATEA
EEE

ping_pong ABSPATH/data.txt N

MZZRHARSHIER, BARBIT IR, IREFMTEGER, BFBREEX
&%,

2. EAMERNSHRES— M TR LB ping_pong BIE_/EIE,
MiZZERHERIR T, MRUTESRAEATHEXGRE, FERE:

* ping_pong NTENBWHIER,
° WANSEBIRIHIERFEILFHES,
° BB A EAIEHERRTRE,
3. Bzl ping_pong HIE=NEIXR, RINZ — I TR, ETBRHEENTZL,

4. ENELIE ping_pong &%, MZMRABEERLFA, BEROANE—TSER, MRS
EEDMEATR, BENE 18 = "OCFS2” RREHER.,

296 IR FDNiXBESE Samba SLE HA 12 SP5


http://wiki.wireshark.org/Gratuitous_ARP

2305 §§1E I%\
e http://wiki.samba.org/index.php/CTDB_Setup <

® http://ctdb.samba.org

e http://wiki.samba.org/index.php/Samba_%26_Clustering <
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24 {#F Relax-and-Recover (Rear) SEILREVRE

Relax-and-Recover (“ReaR", AER4EE J Rear) RIERAZERFEANIERE
EZR, ER—1 Bash HAES, BEERIBELRERMERMNLMRIFEVEE £ =I5
IFIAEIXLERIA
NFTERERIN RN R RO AR IOEMRE MR R R, Bk, TR EEFREZ 51N
PrtEEEREE,

24.1 #BEESHhA

ARILBNET — IR IIER SRS, CAKER Rear INSEMEFFFRITHELRLS R, 5
oy, MIRM T —LEBX Rear R, EFER—LERF, SMHARNMEMNTENES.

@ EE: THE Rear
THE Rear MEZNEENTFIERBITIZIEZXEE, At, BINEFIEARENS, CAE
EXREFZ G 2B FAE Rear, Ub4h, AN 1% T #% Rear BB Z0PEHIF LMK IRIVAR S

24.1.1  SUEUREMRE T

ERIMERLEZFIREUER : 94 IT BREMESFERFAEANE, THEENmE, H
BIRUERE TR, MREBREIBIGERE TR, BETHREXRUTEN RN —LEER:

o KD MWEMIRMEITAIERIRE S, FIErE TR AT EEIRNTE
. MEXLRMIBUREEAYD ML, BIERRERNSE: AIaEENRMm,

o MEIHL: SWERR—HR, FBHMPLRERIMUZES, WLEMEITISIEE X,
BEE—TF, EEFEERAMREMBFRXPEL, CARFRXEFAFENSER, RIEQ BRI
1R, ERMEREFERIESE S S IT ER 2% 2 15%,
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o WIEMETHIAL: GIFERIER, MNERE. BIFRIRMERURS L IT iR
FEf7. EXSEMIRMERI—LLRS KM, MELLERE,

o MK:  EMFAMTRIE, Midizitkl, SEEOMR—KX, EA5EE IT EhhiRiEHE
BTN BEA

2412 KEMRESHRETL?

MREFIMERIRENRAEE TR (It TEMERER - 130, BEHIF, BERLHEER 0]
&), BREEZCNRZAR, JIUEHRRMRARERBTNENET LECE, ECIERE
ARRARERENENHPMREXH, TEEESRENMERF (50K, XEREMELERRE
X)), UREHRLKSISMHIERF.

241.3 KMEMXE WIS Rear IBETE ?

ERREETTHE, EXANSHHERERA FURRERS, ZRERADE— Mk
SRERR,

NBERATHIF, CAIUNEHSROESE (NRES) , MREBEISMERS, AEE
MRE TR, METERFASNREAS: Bk, TOESHEE (HX. XHERL T
H), AEMEBTIREXE, B, CEEHREISMBRER.

24.1.4 Rear E3K
E(FH Rear, Z2VEEmMMEBMNARS: BITEFIMETENL, UUEBERMEITEN,
Bk, XETEAYMEE" BRI E TS — RN &k HERERARAZENERN S — RN K,

0 z&: ESERNENRE
MRENEGBEERRIRNIZF AR T EF=IMERFTARIRENTER, M Rear AEIF1%
B R,
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24.1.5 Rear IRAEEH

AT SIBMRRZEFRE, SUSE Linux Enterprise High Availability

Extension 12 SP5 F&Mt T AN[EIH Rear kk4: 1.16 ( B2E1E RPM &

rear116 ). 1.17.2.a( rear1172a® ). 1.18.a( rear118a™d ), MUK
24 (rear23a™) . RIARABE—LERE L GitHub INB R HAIGSEINEE.

Q i EFRATTEHESES
BXBug 8. F"REMLEMCENEFEEHIERNERASETHE, MRFE
EMRIERERE TR, BIUERIMEES Rear I EARA,

REE TR Rear BILA T )8R :

o HEREWI UEFI RALIERMEME, BEE 1.18.a IREFIE ebiso, RBURAZIFH
BIBNFETE /usr/bin/ebiso , IEBIF T BT 6% UEFI 5] 5|5 Rear &4t 1SO BRI,

o YNRE(ER— Rear RASSEI ARV £ 3 12 2 @IS H BINEETIF, BAEEH
Rear, iB5fREBi% Rear B, HEREEREHIKIERE FiE !

* Rear BURRAEFHZ M B NEME, XEBEIRTT EERERILPR, BRZELEAR
LRORAZIMEEE S — MR ERR,

EUTHEAT, EREEEFRRIEMEBNRERETIE:
° #33EA Rear R AEH,
* FHEH Rear B,
* 3%t Rear (EAIE MR,

o ERERSHEMN (9N parted. btrfs REMLAHE ) BT,

24.1.6 £ ¥t Btrfs HIBR I

WMRE(ER Btrfs, 7 ERLLTRS,
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EMARAAEETE, EFNEERESFS
EPFE Rear fRAE 1.17.2.a, MRASZIFELE EEH Btrfs FEEM (N EFREF
)

BHRAREIEREFE

LEBREERETXHNENREEZMIIRE Btrfs REBFE,

RE Btrfs X RE LHRHREBFE/LFASREMA#MESE (EH Btrfs BEEEARE
HlIEE ) , BEEAETXAENSHIRGN, XEXFBFEIEXFHITEM. E&0
B, REXAFHRXNEEREXXGXRNIFE, B, BT ERRERESIEN]RIE
RIARZE LRVIRTS,

1289 SLE12 RBGFZEILECH) Rear ECE
SLE12 GA. SLE12 SP1 #l SLE12 SP2 IR EE B SN FRERY Btris BAIALEM,
It, fEFALECH) Rear EEXHEXEE ., ESNRAIXH /usr/share/rear/conf/
examples/SLE12*-btrfs-example.conf,

2417 HEWMEHIEA

Rear BEWS IR ] AR (FIUNAERL, A7FE. DVD/CD-R) E&Eid PXE 5| SHIRIERE R
Z (BE-INMRABENMELRRIERF) . FJLMRIED 24.1FmA, H&H BIBEEFEMSE XY
R4, GNNFS,

Rear REBMNXH&N, MENEHITHNAE ., BIAMERT, Rear XHFHEM tar LSHETE
=H&MM IR (51390 Tivoli Storage Manager, QNetix Galaxy, Symantec NetBackup, EMC
NetWorker 8% HP DataProtector ) , BX4% Rear SR{E& % LT AM EMC NetWorker B &£
FRBIECE, S 24.2,

24.1.8 EBEATE

BEREXREIER Rear (INHITIRE, FERITUTESTR:
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iRE Rear MRS NRRRTT R
XRBRE—LEES, B, 4%%8 Rear BB, HE Bash A, UREEEREFERR
BNBRGER.
BIRME LKA
EERPHARARERSZITHAE, (EA rear mkbackup HLEIEXMHEN, HEMES
BET RS Rear RELRIEFIIRERSR,
ERVE=BUR
B SR Rear SIBUIEMRERING, SESEMAKERELIE, FRANRNTHEN LY
MRS EFIMEREAEE. BXREAT, BSNE 24.1.4 7 "Rear 2,
MRMERVRE
KiERER, BREMZHROES (WRFZE) . AR, 515 Rear RERY, FER

rear recover S BIIMELZRIEF.,

24.2 1% E Rear FlIZMEZnERFE

E{RE Rear, BENVEEYRIE Rear CE X /etc/rear/local.conf, IMaJURIEEE
YmiEIE T Rear {EZE—EB57HY Bash B,

BAME, BEEE X Rear MiZMITHIN TES:

o HIBMALZREIL UEFI5|E0Y: WMREBMAZZEL UEFI 5| EMEHIZEFSIEM, BE
%8 ebiso HFHIETITARINEl /etc/rear/local.conf H:

ISO_MKISOFS_BIN=/usr/bin/ebiso

o WA &N XA AR CIRFIEFIEME R R : XFEMXE /etc/rear/local.conf
m@a%a

o EESCEMBINR (X, XGRS, TRa, FF): XABE /etc/rear/
local.conf AREX (a0, EZHRMLENSR ) , EECIBIENERSE, BrIgeEEIgE
Bash BIA

o METRENTIFAIN: ZEEX Rear EMMERREFNAN, HEEIFE Rear IREXR
RIZFMITRURME, EGFEYRIE Bash A,
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EFRCE Rear, HIFEANETLRMNE] /etc/rear/local.conf BBEXHEH (AR EX
# /etc/rear/sites.conf ENEHRZER, BR, NREEREURNREMEFHLEX
f, Rear WLEFERZXXMH) .

FiE Rear BB T ERHEZKIAEERE /usr/share/rear/conf/default.conf Hi%

&, examples FEHRPIEM T —LAFEE (I8, /etc/rear/local.conf FiZER
I8 ) BRBIXHE (*example.conf), {57 Rear FMIIH THEIFMHES.,

BROZ(ER — N LRNROIRE X GERER, ARRBEEEWNEIETIAE, CULEIRERME
EREXH ., NENROIREXHFEFIZEN, ARRHFEMMESIHERALENEE /
etc/rear/local.conf X#HH, BABRFEARBIIROIEENYE, EOXLEXXEGRME TAIEE
RAFHERENTEMELA,

B Rear BEXMfE, BITUTHSHEEZGONBLH:

rear dump

1 24.1 . {E£F NFS fRS B[ EFXXG &0
Rear e]AE SMIBIR MMEM ., LA FRGIER NFS RSS2 F W X &M BIETF .

1. ¥&B8 (SUSE Linux Enterprise Server 12 SP5 EI2¥ERg) HFTAEA YaST 1R E NFS ARS

g%: https://documentation.suse.com/sles-12/html/SLES-all/cha-nfs.html 2 ,

2. £ /etc/exports XHHE N NFS lRSZBHIECE . AR NFS fRS33B LB R (EfEF
FMEENMLE ) ABEEHMNRNEDT, 510:

/srv/nfs *([...],rw,no_root_squash,[...])

15 /srv/nfs B NFS fR$B 28 L& MEIBERRE, FIABRNE, KrIEEEFEH
no_root_squash RiAE&HEIE, ER rear mkbackup @<L R2LA root BHIBIT

E’\JO

3. AEE BACKUP &8 (EEREX /etc/rear/local.conf A1), LAfE Rear ¥%
XHEFMNETFEHEMNAEY NFS fRSZ88 L. EXERARSAFRY /usr/share/rear/conf/
examples/SLE12-*-example.conf TRt T R,

51 24.2 : {EFH EMC NETWORKER £E=/7&H T HE

RERAF=HEMITENRE tar, EFEME Rear EEXFHHITHENIVIRE,

303 1% & Rear FIIEHIBINBRAR SLE HA 12 SP5


https://documentation.suse.com/sles-12/html/SLES-all/cha-nfs.html

BAF 2 EMC NetWorker B/RBIEEE . FIULEEE A ERURINZ] /etc/rear/local.conf
F, FIBIESMREHITIHE:

BACKUP=NSR
OUTPUT=ISO
BACKUP_URL=nfs://host.example.com/path/to/rear/backup
OUTPUT_URL=nfs://host.example.com/path/to/rear/backup
NSRSERVER=backupserver.example.com
RETENTION_TIME="Month"

243 BIEMERRARSR

IRIEEE 24.2 TAMAERCE Rear /5, ERAUTHLRIBMERRAY (B Rear MERRERF)
M &

rear -d -D mkbackup
Zm SR HITU T ZIR:

1. AMBERRAAEHREER, LERBXUENRB (7K. XHRAK., T&RR) M5|SNH
BEFNES.

2. EFRF—TIWRENEREIE—FISISRERS. £MEY Rear MELREFEETER
ERERBRIPURA, ERAZLREFREEREIMIENRE,

3. HREEMEN TERENRAMAFLXGE,

24.4 MhaxE1IIE

BIBME Rz fa, AEBHEREAHNMNNHTEN LN XRETTE. ZBESNE 24.1.4 7 "Rear
2o, RIRNATTENIEEmRE, AIENETEN.

() g&: TERESELHRIT2ENR

WAETTEN LM KRERETTE, BERHMAIRETIE, BER—IIEMEAEIT.
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WiE 24.1 . MR EN ERITRERE

1. WIBESE 243 THEIEMIRE RAEZIRE| DVD 5k CD 1, VAGIERERA, &, &9
BAE PXE (ERAMLE51|5

2. NREFRSI SN TTEN,

3. NRBHRIERIRE,

4. LA root AFBHER (EFEH) .

5. AN TS <ERELZRRERF:
rear -d -D recover

BRELTIEH Rear FIAITHIZRIVA T, BBUIETIE,

6. METIETME, MERBEMINELIERE, HEZRAAIELESHNEFERFRRARL
=fF,

24.5 MIRIERIRE

MRIEERE, FRBEFTEZRREIARMOESF. ARRETE 24108, ERERE/T
SV (MEREZXTN XN ENRIBARRSIFRIBEITEN ) UREIRIF,

rear recover @mSRFMITUTER:

/3=BUR ;-
1. MEHMETR (DX, XERFNERR) .
2. NEHRHRIRERFFAEFP XM,

3. IRE SIS MEIEF,

305 MRMERIRE SLE HA 12 SP5



246 EZERE

® http://en.opensuse.org/SDB:Disaster_Recovery <

e rear FHmn

e /usr/share/doc/packages/rear/README

B2ER SLE HA 12 SP5
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A

Tt

oHY
m:

RAFAIgERIBEIFEMAZIERNEE, F32RAREER High Availability
B, NiE, B—LLSAERFe]ARFMEHINE High Availability FIRER#TE, AEIT
HEESMRBREER.

P’ = = 1=
Al EEREMNAIGBT IR
W B2 o (B R B I RS P B B (R S S 4

BELETHAG?
FEEMSIEHEFREMENMT High Availability Extension 1249 High Availability
LREAP,
& (ZEMRERIEANTY AR, $£E High Availability Extension & B {EJs SUSE
Linux Enterprise Server 12 SP5 M RZXEBNMHETR L, URBETENLERER
27 High Availability #8128,

FTE#ETRINYRRERESHEE ?
WEE 4 E MER YasT B SRR R, ATHEEN, BTFE— 1 #EMNMETRER
{FFMERER bindnetaddr. mcastaddr #1 mcastport,
¥& /etc/corosync/corosync.conf BB EEFENEBNBEHET =
&RHEE
WRERINZET, BHEE /etc/corosync/authkey XHREEMBEET S LT
F.,
% nodeid MAYMWERE corosync.conf iREEWIIMERE; FIET =L authkey X
HERATAEE) .

B XIERE 1@ mcastport #TIBIR ?
MRATFEET R ZELNBR mcastport HFSASERELE, XL RGLEEETN., &S

AFREE 4 & "EF YaST B SRR e (RRFMZEREAN]) FETRER YaST 545 S
EREYRIREN, ANFREEEZEMAE,
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ZM{R mcastport AMEFGAGEFELE, BREBNTR LR /etc/sysconfig/
SuSEfirewall2 EPEI’\Jlx%o A, EEMEET R LB YaST BiAEIRR, ERE
FHIARS > &% |/, 4% mcastport RINE /81589 UDP i L5 RAFMIAE R,

BEET S ERBEFDNT Pacemaker F1 Corosync ?
BE, B3 Pacemaker i 25 Corosync k% . ERNEXW MRS EEEIEIT, BEH
LX FIP ? .

root # systemctl status pacemaker corosync
MRENRIEIT, BRITUTHSRERBDN:

root # systemctl start pacemaker

A.2 HEIER

AW ER B BEXHE ?
¥4F Pacemaker HEX 1, B&EE /etc/corosync/corosync.conf B9 logging
2R FPECERIIRE . W1R Pacemaker ZBE TiZAEERIREXH, {§E%F Pacemaker B
CHEEEXH /etc/sysconfig/pacemaker FRIHEIERIZE . MR ZEEXHHE
BT PCMK_logfile, Pacemaker $E{ERILLSEE IR,
MREBEZRF—METAMERAXAEXGNEERRS, BSRNGCIZESmEaE
TEAMHRE ? W THRESER.

BERTEN, Erft2BEXGFEEHEMEFNEMRERES ?
PRIEREHHIR, BN 1rmd STHFEFAFICRENMNEMNIRE, ICRFAEEINNRIEST
EXRZBEE, Allt, RSB/NHER—RERFENEE.

HRKEAT—FEM TS, BrlEEESEFRG?
ERLHIARIN --verbose S8, MR B XRMITIZIRME, BidAHSTEELIFA, &S
MAFIEREE (sudo journalctl -n) AFKBERETR.

SNMAISREX PR T3 A SRR AVHLIA 2
fEF crm_mon #<, THEMR T HRIRENAEIER GEM -0 ) FIAFREINIRSH
J\IE ( -r ):
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root # crm_mon -o -r

NEREN, ERAETRMH (ZEUE, B ctrl-c ), ROFJEERMT:

BIAT: BELENFIR

Last updated: Fri Aug 15 10:42:08 2014
Last change: Fri Aug 15 10:32:19 2014
Stack: corosync
Current DC: bob (175704619) - partition with quorum
Version: 1.1.12-ad083a8
2 Nodes configured

3 Resources configured
Online: [ alice bob ]
Full list of resources:

my_ipaddress (ocf:heartbeat:Dummy): Started bob
my_filesystem  (ocf:heartbeat:Dummy): Stopped

my_webserver (ocf:heartbeat:Dummy): Stopped

Operations:
* Node bob:
my_ipaddress: migration-threshold=3
+ (14) start: rc=0 (ok)
+ (15) monitor: interval=10000ms rc=0 (ok)

* Node alice:

http://www.clusterlabs.org/doc/ 2 £ {Pacemaker Explained) ( Pacemaker i5EH ) PDF
XEERRI“How are OCF Return Codes Interpreted?” ( 3NEIf##E OCFiR[EILAS ? ) 285
NBT=MAERIMRELE,

MMEERE?
BRIFRERMETHIHRNED), BERATHES:

root # crm history log [NODE]

¥ NODE B#AHEBERENTR, WHFEREBZH, BXESER, BERNEASTH
EIER",
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IMABIEFRHIRIR ?
EAMNTGHL:

root # crm resource list

crm resource cleanup rscid [node]

MREFUT =, WEREERET R LER, ESEERILAES 8.5.3 17 EIEHEH
A3,
Wy H e 208 RR ?
{EM#2S crm resource list aJUUERYFIFIE,
BERET —1MNRR, EREELRELN, AHA?
ENME OCF A, &f#EH ocf-tester, f5I40:

ocf-tester -n ip1 -o ip=YOUR_IP_ADDRESS \
/usr/lib/ocf/resource.d/heartbeat/IPaddr

\

WESSH, ESREM -0, WLET crm ra info  AGENT AHEUAES A
HEREFIR, Hlan:

.EI

root # crm ra info ocf:heartbeat:IPaddr
1517 ocf-tester Z R, BHRZBEAZEHESIE

RRAT AN ERER, ATLSEHER?
BLIFMT SPTRESWA AR TS, ZHEMVDTERE ., W3R STONITH FIREAREIEIT
AEFE, WRRNTARSFEERALE. FRENMEBEEILRX, BELrIEFEEERK—R
BfE A BEE R REMBAETR (WNB) .
—MEEEMBRBRENNEARATRREEL T S BT, XeJERHTRBE"TELRE
RIKIMFRER, BREFIRERERIFVEIRIRIE (BN, RINT RV A AEMMIELIR ) FrE., f
W, LERMELRIIBET crm resource migrate sSIEAR,

Bt A NRBFFIFEAEBIT ?
MRFFLBMELNIR, WHBRERRT (JLF) BITS
BHWEET R, IATNEREREREEMERRMMER
—HEX (HE) ZRRNEE., TREEIRERMNT:

B, BiVSRARARTA

pri”
®IRE, —PEERIREMER
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location rsc-prefers-alice rsc 100: alice

A.4 STONITH F0&#k&

$89 STONITH FE Rt LB ?

B (HER) IMFEEREREIIRES. MRIRERHME, STONITH FRELERH.
EIR R AT EK STONITH HRAFEMENIIR, WMRIIIRZ, WistTEERAEMAT

=R STONITH FRIFELE X . 1B1T STONITH BIENBIBIFZMFNRPIBIREY, BRT
RABEBHXMA.

REMRENNEERS (MEAETIRE ) , BSLAZRVF STONITH RIRTERN = Fik

WP REET, FRERAUETRERIRE (IR) . #ESH STONITH ZRBEIH

e ABENRINIE, EARSRBENEMRBE,

At LREFHB STONITH R, ZRBERLERFK ?

4 STONITH ZREEBL TR B ENTIR, EAIAFEFLETIREA STONITH FRRE
B, WRIMMIREBS (FIEl, MEERR) 18RGE], XEURT STONITH fEEFRIMHE
Fi. stonithd {ERLLIIRFRKEIKET AR BRI =AY STONITH &iE. REHMEZT
RAMT s STONITH FRABEX A (R »

MR stonithd FEIBITHHRY STONITH FIRIRHRUEAENIIRFHAZZTH, BRI
e Efth 1= ERY stonithd 3Lfl, MMREFRTRAREREEM stonithd LFIRIENT!
&P, MEKRBEREUBNERTR LS

FiH STONITH TR AT AR BRKRK ?

il

MRMEENELKR, BRERREFIERFILET, RALMRERE, NRIARBER (
HRMR) FEFMK, NERLNREE—RIRERSHERS,

R, ERN LRSS ELRN S S HEN, MREFES NN VRS LR
N B ERIFTIPRE, WiXAJgER= £,

A5 [hS¥EiEx

IMTA R LSRN FRPRBRSERHAE ?

312
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root # crm history resource NAME1

XRASREATERRNTEFIRAE, Ad, BUTNRAESNER, EF—NERREM
E@Fﬁﬁbﬂﬁyﬂﬁﬁ;ﬁ%ﬁﬂﬂﬂ

MREBETEMGBIE (BFSI—T) , £ resource L UERMMIAE—
AFF, G0, UTHSFREL db FLIFBRARIR:

root # crm history resource db*

&% /var/cache/crm/history/live/alice/ha-log.txt FRIEENXH,

WfeREL D TR SRS ?
history < BMANEIN

e (M exclude

e {EMF timeframe

exclude @RS PR EMMAVIENRANATFABETHRIFERER . 130, AT
iR IGHEBRFTE SSH., systemd AR :

root # crm history exclude ssh|systemd|kernel.

R timeframe ap<eligiaHREINIFENERE., FlIg0, U THSEERS8 H 23 H
12:00 21 12:30 MFTEE&:

root # crm history timeframe "Aug 23 12:00" "Aug 23 12:30"

g =E AMEHERE ?
I8 bug NEFEBEH T HREMNEMAN, EEFMEIMRBENMEIFEER. &AL
BEFIIN A RZLEZITAR, HEEM bzless #HITER, FIU0:

\

crm(live)history# timeframe "Oct 13 15:00" "Oct 13 16:00"
crm(live)history# session save tux-test
crm(live)history# session pack

Report saved in '/root/tux-test.tar.bz2'
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A.6 Hawk2

BiREERIH
ZMBEERB Hawk2 IR BEXERZRBIEBNES, BREMNEIEMIER SRR
LECHIERHE HIERBMENM (CA) ZER2HEH:
1. ¥ /etc/hawk/hawk.key EikhFAEZA,

2. ¥ /etc/hawk/hawk.pem &y Hawk2 Rz IR HEHIES,

BRI BEINERA root:haclient HEXHRI#LE G

chown root:haclient /etc/hawk/hawk.key /etc/hawk/hawk.pem
chmod 640 /etc/hawk/hawk.key /etc/hawk/hawk.pem

A7 ZEIN

MFERERET S LEBITHS?

EF pssh S EImMLLES . MREFZE, 7&K pssh, SIE—AXXE (FI1W0
hosts.txt ), HZEiAOMIETE IP it sEN BEUREEHE TP, FARFILAMER ssh
X3 hosts.txt XHPIIHEMWBEEN., MR—IESEMLE, BMIT pssh HEA
hosts.txt X (&I -h ) RGN (GEIN -1 ), WLEFIRTR:

pssh -i -h hosts.txt "ls -1 /corosync/*.conf"

[1] 08:28:32 [SUCCESS] root@venus.example.com

-rw-r--r-- 1 root root 1480 Nov 14 13:37 /etc/corosync/corosync.conf
[2] 08:28:32 [SUCCESS] root@192.168.2.102

-rw-r--r-- 1 root root 1480 Nov 14 13:37 /etc/corosync/corosync.conf
BHBRERSEMTA?

ZMEHEMNIRIATS, BEMAERF crm_mon 3 crm

status 22—, XEEREHA
# DC AR HEI T R BN E T 2 MER,

AT LBRENZS AT REANRIRILE ?
XA gE B/ RER:
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o EEBRMENH /etc/corosync/corosync.conf , RERERENTANSE
[THEREBR B REEE (ERXEF mcastaddr £ interface EBRHE
).

* RELNHANERE.
° RERMWIRNREITS I Ee B Ethit,

* RETREINEZESENA., XEERHFREEMNMENER, ILAIERRTRD
=iEN (EFEHEESK) MREA.

Rt LREERAN OCFS2 &% ?
KEAKFNE (sudo journalctl -n) FREEEUTIT:

Jan 12 09:58:55 alice lrmd: [3487]: info: RA output: [...]
ERROR: Could not load ocfs2_stackglue
Jan 12 16:04:22 alice modprobe: FATAL: Module ocfs2_stackglue not found.

TR, REPRDAZIER ocfs2_stackglue.ko , BREZRIARER
ocfs2-kmp-default, ocfs2-kmp-pae 3 ocfs2-kmp-xen,

MR S BEHET RO TIRE ?
£ arm 9hER, wJUAER crm report SIERE, LTEEEHRIE:

o BESEERMBEEXH,

o BT,

e DLM/OCFS2 K7,

RBIER,

e CIBHLiER,

o NIZEEEREM ST (MRELET debuginfo &) .
BEEZLSUTHLIEIT crm report :
root # crm report -f 0:00 -n alice -n bob

ZE IR ENEN alice Fl bob LAER 0 fRABKAFBES, FELSFIERPEIESR
A crm_report-HEA. tar.bz2 B9 *.tar.bz2 =84, #I%0 crm_report-Wed-03-
Mar-2012 , SNRERSHAFER BIERBMER, EBER -t EDURINLERETE],
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0 =5: BrEsEs
crm report TESZiXER CIB # peinput XEFMFEHRES, ER,
EFARAEN, NREFTFSHRER, BRREESEN, BEXGUR

crm_mon. ccm_tool F1 crm_verify WA= HIEIE,

MEMAARZRIEZE, BEEFEAHRABEENREESR.

ERHEMENBE XaBSMIT, flul, tNREE—1 Pacemaker 815, FMAEEEERM
®IN -A, IREE—NHEF (B& root 1 hacluster Y ) WHZEEERENR, 7]
A -u EIMFEELRAF, NREE—NIERE SSH im0, EER -X EIURINZR D
(BN, NRimO A 3479, MER -X "-p 3479" ) ., ETREZED, S0 crm
report BYFMII,

£ crm report FMEFABEHEXEEXGHEEER (HFE) 5, BREREXHH
BXKAEHR ERROR Fff&kE, UTHREMEERPHREEZENXESE:

analysis.txt

EEERTERT B T = L E R R F5 — BB

corosync.txt
B& Corosync FEE X HHIEIA,

crm_mon.txt

B8 crm_mon HSHIMEIH.

description.txt
BEETRLNMBEREERE., AETSREEN sysinfo. txt X, ERHEHE
AmERX.
A] AE AL ST AR S iR AR SR IR B RIRI e, ASFIFERME hitps:/github.com/

ClusterLabs/crmsh/issues @ ,

members.txt
FrET mE%lR

sysinfo.txt

BEMBEEXERBMRERETNIIR, LI, EB—NRETRIE RPM BIFIEEEX
RTIEN
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TREENXHRFEEATRBNGRNFERT, EFESHENT KK /etc BRE
x,

A8 EZER

BX Linux EWSTTRAMNESER (BREEERERRULREENBEXSTAMEE) , &
£l http://clusterlabs.org/wiki/Documentation 4,
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B MRALUNTE

RIEMINBEET RN, BEZRSIRERUTHRNE,

HETR
HETRERAR:
alice, bob, charlie, doro #1 eris
BRI R B
BRSNS
amsterdam, berlin, canberra, dublin, fukuoka, gizeh, hanoi %0 istanbul
HEAR
BARE FHIE
Az BB g-
EPESTIR HIE cl-
ZNRERIR BIZR ms-
PR !
[ITEE0ES AIZR o
fIELIR g%y loc-
HENR B4 col-
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MR

- NN
C H5BETER (w217)
High Availability Extension [fiTs T —E2EMN TR, HBEENGSTERRE. FEXENE
EIE (1B PHBHERENHEARMENIAR., ATEEFRRNENAEMGSTIASATIE
HIRE (MEH) WILEENF A "SE"RBANE.

@ 7 E2: {£H crmsh
Lt TENMEERER, 8%, am 9% (crmsh) BIEEMEESIETHE,

MRIIREH T —EEREEERXNES, FEENAR T EMXEESAERNTIA:

HMBEIVRTS
crm_mon GRS FAFHMEMEBEERSHEEZ., HiaHBET S uname, uuid,
RS, BEPRENZERESENGFARS, crm_mon BV F] B/RERHIE L3IT
ENZ| HTML X4, SEERE RSO MIBELENHRT, crm_mon X GHRER
EEMARCIETSMFEME, EXRNETRENRAERGSEENEEANE, BENR
crm_mon FoI,

&HIE CIB
cibadmin &< REATERIF CIB WRLEERS. ERJATRME ERAEZIEIEE
5 CIB, MFREEA CIB skin{THE M CIB HIRIR(F. BRMIULTREMAERGSIEANIFH
N8, BE0 cibadmin FHDI,

EEREEEN
crm_diff apL eI &FENECIZFMNA XML IBAM2RF , W eTHE A MRANEBFEERE 2
B E R TFE NI REIE R B, LUEMAEER cibadmin MAENR., BEXWITA
WRZRGLEEMNFANA, BEN crm_diff FHII,

IBECIB B
] AER crm_attribute #s<REBFIEIF CIB PEANT AEMME KR EIL
I, BRWILETRMNAERGSEEWFANA, S0 crm_attribute FHTI,
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WiFBtERCE
crm_verify m<riaERELHIERE (CIB) —HMEMEMD)E, ErFNESSRE
R HEERRIGITHNEE, EriREMENE, SRESHMARD ZELEARINEE
5, BRUVINFEIESEIR, High Availability Extension AREIEE TE, crm_verify
A ENEIEFE EE R E . BRI UAA S FIizITRIBEE AV CIB, miIBE, EA
%\

crm_verify iFE, ABER cibadmin FEHEEEN, BRI TEMRERS

BEFANA, SN crm_verify FHo1,

EEFREE
crm_resource #RL AR LRITEMFRREXIRIE, ErIMENERERRIE

X, BohFfELEFERE, BRFESRED REEBRIERE. BRNIETEMAERGSIEEN
EANA, BSW crm_resource FMI,

BIEF IR
crm_failcount @<L FIEWIEE N R LB NFIFENKETER, LTEXRTATEIREN
FEitE, FANATFZREEES XAAMN TR EBRIET, BRANEITIENRERGSIEE
BIEANE, 50 crm_failcount FHT,

BETRNEARS
crm_standby GLFIIRMEFTRNEHAEN ., SARATHAMETRBIABAZSEIERR
ZENE, FEHORNBENMERIR. SHARINRMITERES (NRZER ) EBE
. NTERREREYE, 2B XMABERTEA T ENRSMMG, BRWILETE
FBERBSIEBENIFANA, EEN crm_standby FMa,
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D 7E%%8 root iARIXBVBA MBI TR ERS

FREEET S &N INEEIEIT SSH & ifkiEl, crm report (AATFE ) ETEF Hawk2 1/H
FIDFRARBBRTRZEFRAEOL SSHIARIAR, BMNENREEMHFITRIERIE.
MRFEO<L SSH root IARIARFEEMER, FJUMERA—MLESLERSGITEHERS. ZLE
HEETEEFEUTIIANTR:

1. SIEZERAMAMAFIK, (BFIET crm report ),

2. RzZRAPKFEELOS SSH ile) (&IF2ERIENRE SSH IRH ) .
3. BZAFKEE sudo,

4. LLZRAFHBMEIT crm report

BINBRAT, crm report FEGITRNAREM root BMBHERTETR, IRLTEER,
WEA hacluster AFPBMER. BE, NREMENZERISFELEER SSH #1T root &
x, WNABEZEETRATHEARERKRK, BESIALA hacluster AFPBMEBITHIARBRK
W, AAXR—NMRSKF, BEIKIRER /bin/false, FALLRFEIEER. SIEEAMNAM
AP ST RMERERIAE T RMINEIT crm report BMIAHME—RT{THEIE.,

D.1 gIERHAFIKF

AETEMNRAF, FIEBEITHESITEIER N hareport BIXIMEAF, OSFIURTEEELE
KEVEME, &, EHEILAMER YasST BIZAFPKFPHIRENS,

WiE D1 SIEATEITHERSNERARAFK,

1. BEp4hes, REEIEEBE RN /home/hareport BYFF hareport :
root # useradd -m -d /home/hareport -c "HA Report" hareport

2. BZAFPREOS:

root # passwd hareport
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| 3. RIEERREAZEFPHNOSTR,

O ==: ZEES I RES S LERR— AP
ZEMBTRLEIZBENAFKS, BEBIMHETRLEE EATE,

D.2 EEEZO< SSH K

03 D.2 : RIFtnElROECE SSH <TIPIERF

BUABRAT, SSHF#PIEF S SSH EFimRAERO 22 E@EWMGT, MRENMNEEL
EHHERFEIA SSH ImAF X ARSRENERIKD, BRBEQRTIFEFNREENH
/etc/ssh/sshd_config,

1. BEERHIARD, BEZXEPIEER Port —17, BUHERIZIT, AEREBEEZHI TR
i, flE, FHFZITIRE J:

Port 5022

2. MREMBRA T root AFIAIEMARSEE, BEZXGPIEER
PermitRootLogin I, BUHFRIZIM, ARFKEIREN no:

PermitRootLogin no

w
\a

&, BERTU TGS, ERXEFHRERIEREITT:

root # echo “PermitRootlLogin no” >> /etc/ssh/sshd_config
root # echo “Port 5022" >> /etc/ssh/sshd_config

4. {&ek /etc/ssh/sshd_config f5, E/E5) SSH TR AEMRIREEY:

root # systemctl restart sshd

O ==: BEES EES S LEARRNE
EBINBEETRLEEE EIR SSH SRR E.
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W D.3: AIFtNERORE SSH ZEF iR

MRBAREPHMET R L##T SSH ImOF R, —MBEMIMMIERER SSH BCEX 4
/etc/ssh/sshd_config,

1. BEMEINED, BEIZXEREZE Port —17, BUETRZIT, RAERIEEEHITH
38, a0, AIFZITIRE N

Port 5022

2. 5, BERITU TGS, EESUFHRERINENEYIT:

root # echo “Port 5022" >> /etc/ssh/ssh_config

: AFE— T TTELHITIRE

BiniTHERSNT S E#T L SSH EPIRERE .,

&, EBOJLMER -X BEIMHALSBEENX SSH iwAKEIT crm report , EEFIUE
crm report EEAIKIAMEABEX SSH ImA., BXHAT, BEWTE DS EHEE
M SSH Ui O 4R BEEIRE"

/!

O
sﬂlh

Os=

/N

ot

42 D4 : FCE SSH H==5R

FERTBAER SSH 5] B ARS8, RAARRBREMALS, %FFUSIEJE/%’EEZ"FMF
HAZE, BELREELREH, BOAFPREHLENEZETHARZHANRSRE. HES
AT AERZZRN AP B REIE.

1. EREBATBITHERSMEIBZMNABAFPKFAFERENT S (ELEIRAF, ZAFKF
A hareport ),

2. IR
hareport > ssh-keygen -t rsa

HANBAT, LmSIG4ER 2048 i 1H, BIRHIBMIAMIENR ~/.ssh/ . RASETRE
WMiZIZZIHIRE—MBITHS, BBEZ2HABITOS, EAZEH#HITEOSER, MAREN
ZIRIRBBITOS,

3. £MEHE, BARKBHEFNINEME I TR (BEEEERRIETZZHHITR) :

323 FEEX < SSH kP SLE HA 12 SP5



hareport > ssh-copy-id -i ~/.ssh/id_rsa.pub HOSTNAME_OR_IP

B, EEICAMER SRS 28R DNS &5, AIREL IP Hilk, EEHITIER, RE

Eizm<LH,
SEREEZEITRNEVESR, FREFERHY hareport AFKAHNOL (RF
EEMAZX—IX)

A4, ERMBERETRLEHEZAE, EALOL SSH KMAEBEEEEBLL hareport AFHY
BHhEFREMTR:

hareport > ssh HOSTNAME_OR_IP

TBRZE2EERIITERS SR, RAFNSEREEZIEBIBAOS,

Q 1E: REE—APRLHITRE
MRIEITEBRBAR — N REBITHERS, WEXIM TR ENTERIRRESEDS,
BN, EEEABI TS LEE LRTE,

D.3 BEE sudo

£ sudo L FiLEEAFERESAREOSHERL THRESZR root HEHGS., 7l
FTE root RSB ENFLIET sudo 1A[EIMXER, Sudo BEEAMNBREXBNHBSFR
Ho

ERE sudo, EfFH visudo (A2 vi) 3% YaST,

O

[
il

: ANEER v
BcE sudo, WAL root Bn{ER visudo 4wiE sudoers X, {EAEM
BT RES S BUBIFD N ENPREEIR, #MPELE sudo iB1T,

A

NN
di

\i"ﬁﬂ
oA

\
U

18
5 o

1. BA root BHEF.,

2. B¥TH /etc/sudoers X, EHA visudo,
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3. BEXLATES: Host alias specification. User alias
specification, Cmnd alias specification #1 Runas alias

specification,
4. BLATFTILIRMZR /etc/sudoers HRIFEN KR :

Host_Alias CLUSTER = alice,bob,charlie @

User_Alias HA = hareport @

Cmnd_Alias HA_ALLOWED = /bin/su, /usr/sbin/crm report *@
Runas_Alias R = root @

O ENBIBEN sudo HFBEREMMRS 2 (BIFECEAMNARSEE ) LR
L. EENMRBIEF, =JLAER DNS Bk IP ik, sKEIETEEBANMLEE (Fia
172.17.12.0/24 ) . Z2RHIGESEE, NMiZNIEEHET RHNENSZ,

® FERHRAFANBIRZSANARMAFIKFRNZIEN G, B, EXMIELT, &I
BACIEMNBER, BARKEIFERA—MKF, £LAF, BATRINIT HEITEHSE
REMEIER hareport AP,

© HLHNBENZAFEIMITHGS . MREEMREIIE root AFEER sudo BF]
UiAEIINE, LalBl+7ER. mXMERLT, hareport AFKFEEMN
crm report Fl su LB AR,

O runas FNBIEEGSHNBITIKF, . EARFIFHR root,

5. BRUTHIT:

Defaults targetpw
ALL ALL=(ALL) ALL

HTFXRITESRANNZCENRERPR, FLEFEER:

#Defaults targetpw
#ALL ALL=(ALL) ALL

6. & User privilege specification,

7. EX ERRIRRE, AR URINA TR :

HA CLUSTER = (R) NOPASSWD:HA_ALLOWED
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| NOPASSWORD EIRFGIEAF hareport TERMEOSHAEMITEERS.

O ==: BEES/HETS LERARN sudo BE
MAERERHAMBEN S LIEEXD sudo BE, £&E A sudo MEEMER, HEXLE
EREFIRS.

D.4 ZEpErERIkRE

EEAFEREMIRE G THERS, EEL hareport BFHBHEREAN TR . ERHEE
EiReE, BER crm report &%, Fl0:

root # crm report -f 0:00 -n "alice bob charlie"

IEmSRERENT R LRINMN ZR 0 S ABWFAEER, HEHFIERPEIERR
pcmk-HHi.tar.bz2 B9 *.tar.bz2 74,

i3%2 D.5: (ERBEEX SSH im OBt ERE

1. (FHBEEX SSH iHO, {E4£5/ER -X 1 crm report RIEWE FimAY SSH w0,
fian, INRBEEX SSHImO R 5022, MEAUTHS:

root # crm report -X "-p 5022" [...]

2. R crm report XAREBEX SSH im0, BRHMREDR crm 4h5s:
crm options

3. WIALATRA:

crm(live)options# set core.report_tool_options "-X -oPort=5022"
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NiER

AutoYaST
AutoYaST REEBEER —1M S 4 SUSE Linux Enterprise RAEMEAERAFP FINARL,

bindnetaddr ( 4fE M£& bt )
Corosync EIE 8N4 E FIM L&t ,

boothd ( #&ZE[8]5FHP 1EF )
Geo HEFNBNSEHENPRHEXEIT— RS, B boothd , EEZEZIEMILS £
BITHREE)TIPIER, FAREEREAT .

CCM ( —EMEB+EER 1 #EH&, consensus cluster membership )
CCM M EEMBFEN T RAERETHZLER .. E AN REBUEERBRIFIBMN EKEHR
CCM &, BEMBI T = EEIBIT CCM 1R1R,

CIB ( B¥5{58/%, cluster information base )
RTADHBHERETRS (BHEEDN, TR, BR. ORMELZEXR) . ESMNU XML
FERABAHEFERNTFTPR, £ ABREBHE DC (FEEMMERER ) L T4, HE%
BEMT SR, W ABMNEMIESREEEE CIB #{THIF.,

conntrack TH
AISAZRNERRRARRE, MEN iptables BHEIRSEEM, High Availability
Extension ALt T ERETE#ET = 2 BINERIRE,

amd (BEFREERETIFER )
CRM fFA5FiPFEF crmd TSR, B MEETRLEESE—M3E6l, ZAEZEL —4 armd
SEAIRFESESLG], NMSKMATERERREIEMWERL., MREERN crmd #iZ (HEF
AT R) KK, WSE—MHHEE,

crmsh
1T AIER armsh ST EIBEE. DRMBE,
BEXFAER, BENFESE HENEEHERRE (F517) 7,
CRM ( B#5E & REE2:, cluster resource manager )

HEMAFREIERRENEEEELIR, High Availability Extension {88/ Pacemaker £
71 CRM, BEMEIMTHSREBERCH CRM L4, BRARIEEFEEILE DC LiB1TH CRM ¥F
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RRERGEIEARM CRM FHAHEHEBA, (RM 252 MARRE: BENTRMERTR
ERARMZFIREER, ER CRM, EEGS. BRI, RRABENREE.

Csync2
JATEHSEPHRETRE (EEXE Geo 3#5KH) SEHEEXHNREISTE,

DC (FBEMIMEER )
BEP— CRM 21ERIEEMNINAIER (DC), DC BREEFIE—TILLUREZEEENEE
PITEDY (BN RFREREIRBE) ) BISHA, DC R thEA TR CIB EREIRNT =,
FTEE T =& M ZiRT DC SREVMECEFFR T ECER . DC REM R T IBE G MEE
EWFET RHELAY,

DLM ( . fNBiE 8RS, distributed lock manager)
DLM BB & X4 R AR E R AT IR X 4 BiE AR S RERIRT A1,

DRBD
DRBD RANMES ] AMEEMITAIRIZS . OBMRIXFEIETAMBRER, BUEN
£& RAID-1,

Geo Bf&
HEN DT ABMIBMENILSERN, ENhs—NAEE, HSET IP B, s
Z BRI M E e R BRI E @ i iE, Geo BHEEENITBRRMET ISR G
W, EERSEH,

Geo B¥ & ( HBUEARREIMIEM EREEEE, geographically dispersed cluster )
=

(]

LRM ( AinzRREIEES, local resource manager )
NEWNRERITIRE, EERZRAERNARMITIERE, LRM ZM"8, ELIET BEER
EI&, EEE DC HREMMT4,

mcastaddr ( S &/ &t )
Corosync EIEESER IP Ml H#HITS BRI #&, IP it wTLAJg IPv4 3% IPV6,

mcastport ( SB[ &m0 )
BFEEERma.
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PE (ZRE&5|ZE, policy engine)
RIES|ZEHEZ LM CIB PHIRIEENMBEZMITHIRIF, PERER—MERE, B2
TIRB T —PEERTH (RIE) BIEFKRIINAVGIZR, PE 1847 DC Lia1T,

RA ( FIRIKIE, resource agent)
BIAFZ S RIEREIRRIR (10, Boh. EIESMEMEIR ) . High Availability Extension 32
H=MAENFRNIE: OCF (FMEEEMES ) . LSB (Linux Standard Base init fiiZs )
Heartbeat &FIRICIE, BXEZER, B2 o

Rear (Relax and Recover)
SIBXIEMERGNEIESRTEE,

RRP ( TURIAMHY, redundant ring protocol )
ZIMNEZFERZ N TR EEMEKRMEB D B AL ERRE . X, RE—INWBRIETT
IEE, BE@EAFIIFI4E:, Corosync 2§55 Totem Redundant Ring Protocol,

SBD ( STONITH $Ri%#&, STONITH Block Device )
B ZEHAZRMEE (SAN, iSCSI, FCoE F) RMNBRMIT SRS, &R ATETTH
BRATER, FBES I TRELRER—MEFHRMRER, MMREELEFLITHRE
iIREER

SFEX ( H£ErEE X HEHtE, shared disk file exclusiveness )
SFEX 7£ SAN LR {tTFAERIP,

SPOF ( B—#qfE =, single point of failure)
—BE#EPETEGLHINEE, NESHBENMEELINNE,

STONITH
“Shoot the other node in the head” ( XA BT = ) WEFEBHE., eRA—MXFATH
S EMT S Bk G ELTE R A &S R I0AY R AR L6

FaN/ED. EDN/ARDN
HIWRSET R LAFIETH—MEES, EH-EAARKR NSRS EEESNITRLE
BT, MNP RUSEENTRERSE., EN-ENHRKTENTRERENT < ER
HERWNT R, Flil, ZTHRIEEBITREERS, Bt EEEMTAPHNEMES. €
2 F DRBD M EE/ R ETRMNELTET =,
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73
£ Geo BEFPHENTIARM —HMRE (191, MREFFIRAFERET ) HEMSE], TS
B AUSHRENEIT S MR ESEAIRTEN,

thik
RIEFZEI RS ERIFEPNEMT R, FBL 0
BRI IE

— MR R BAOMEE IR, Corosync ¥ SBR[ BTN &, 7 Corosync
fR, BREI HE{FJ9 UDP S8 1 (UDPU) 3L,

IREEEE S
EAATBEERMEMSA, IS NERYSBERONENEEE, WEEREERE
(X 20 REZEHEBMS AR 5 W) . EENEES (REXFLEF) .

S &
—MATMEA—ZERRAK, THTEHEEN, Corosync XIHS BB
&

B
A T HILRRBHSAMPEERRNRHZEZRNMBE., —BERHETRURANE, NEX
AREEZEHETR, BLEEFERE, XFE—R, KETMRENTRERREETR.

F&R B
RBAN AR EHEFN— M TR EEBIT, EXfREEAEZS TSR LEIET,

£

T Geo RN ARIARZ B ERMERBHENSS, ENETRILSURFTRE—T
BREMAR LRIFES, IRENBHEUERLKENE, WRERKN N R6EEER
IR R REI

Bt
BRRETAAEREGRS R LHIKE. IEMNTRES -1 TS LENNER.

it e)
ZUFRN—AEETRINTFE, FRBETRUNAERIEITEERS.
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RitREE
—MIBRMBEANEE (FI9, AT PBEPORNMETR) . METERAILAREE, &7
BEBRETKRESVE,

RMES
—H CCM, 7ERRZA 3 FR[XE Corosync, XA LRIENRZ, ERAZHBEEXHR
L5

EER
EEEED, IRBHESNXARZUTR (ZRE) , WeEXWEEFIEER (R'EFE
ERHHY") ., ZERMERMX S T -0 X, EREENWAMES, BTSN
M XTI RBLBTTMSBABENRS T (TRAR) . ZERBEFRITRFGE,
MRERAERRREERRAEEE—,

b
RBEMIREEABARR. ANER. EFSFESERAT bug MEIHER,

RYMERE
PIERE BIEERETERIF WS INEEMREREERE. RERSHIE,

KIERE X
3 IT Bz~ £ RIBZMEEHE T, NRKMERREHIRES,

MEHE
RNEWEHEEBNREMAEEZEL I TRNEE., HEHEEFGENENBENESR
Corosync ic&, BEEIFA—ECERIREE.

Geo BEREAN—MEF, RERTFEREHELR LBTREZFRINR. —KER
ENERAREH-NMERAAE ., FRTRKBMEHEZTERE, NHGREE X

SEN, AEMENTIR, RZINA, MRBERTRE, S2EMNELERBTZRRENSA
iR o
85

SEEEERE—HNERRABERMAZNAREF AHMTEN (KIREN ) . S8HA
MRETERATHRRRSHWEXTANK,
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BHENKX
H— PSR EFHENRRTRZENENRKE, SLKEHEITK, BEFHNET
K[ EINARDX, EBIHARTENRSES, WNRATSE—IXNTRETER, HAT
BRERNTR, BTEFRUNEMESKMNTRESER, AIUAR T —MTRIRAR

(BEERTANE) .

]
REEMGFAAPA] RAYERTTEN (SEFREEM ) .

ot

TRAR
—MHREBRET RO AT NS NERNTRIVANTE R CETIREEEEAEFE ) . STONITH B
IEN RN RBATNENFETERTEMW, A" DXIEETLR.

ABTH RPN ILATF DRBD 1, {E7£ DRBD 1, EXRAANTREATEIEHIE.

AERL
BILZ MRS BESER—TRSANITHEEES.

RIR
Pacemaker ERIFMEM SR MARSZ N AIERF . FIE0, IP it XHRFEIERE.
AEFR"IERT DRBD, RRNEAERERAITER—HRIZE,
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E GNU Licenses

This appendix contains the GNU Free

Documentation License version 1.2.

GNU Free Documentation License

Copyright (C) 2000, 2001, 2002 Free Software Foundation, Inc. 51 Franklin St, Fifth
Floor, Boston, MA 02110-1301 USA. Everyone is permitted to copy and distribute
verbatim copies of this license document, but changing it is not allowed.

0. 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.

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.

1. APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work, in any medium, that contains a
notice placed by the copyright holder saying it can be distributed under the terms
of this License. Such a notice grants a world-wide, royalty-free license, unlimited

in duration, to use that work under the conditions stated herein. The "Document",
below, refers to any such manual or work. Any member of the public is a licensee,
and is addressed as "you". You accept the license if you copy, modify or distribute
the work in a way requiring permission under copyright law.

A "Modified Version" of the Document means any work containing the Document or
a portion of it, either copied verbatim, or with modifications and/or translated into
another language.

A "Secondary Section" is a named appendix or a front-matter section of the
Document that deals exclusively with the relationship of the publishers or authors
of the Document to the Document's overall subject (or to related matters) and
contains nothing that could fall directly within that overall subject. (Thus, if

the Document is in part a textbook of mathematics, a Secondary Section may

not explain any mathematics.) The relationship could be a matter of historical
connection with the subject or with related matters, or of legal, commercial,
philosophical, ethical or political position regarding them.

The "Invariant Sections" are certain Secondary Sections whose titles are designated,
as being those of Invariant Sections, in the notice that says that the Document

is released under this License. If a section does not fit the above definition of
Secondary then it is not allowed to be designated as Invariant. The Document may
contain zero Invariant Sections. If the Document does not identify any Invariant
Sections then there are none.
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The "Cover Texts" are certain short passages of text that are listed, as Front-Cover
Texts or Back-Cover Texts, in the notice that says that the Document is released
under this License. A Front-Cover Text may be at most 5 words, and a Back-Cover
Text may be at most 25 words.

A "Transparent" copy of the Document means a machine-readable copy,
represented in a format whose specification is available to the general public, that
is suitable for revising the document straightforwardly with generic text editors

or (for images composed of pixels) generic paint programs or (for drawings) some
widely available drawing editor, and that is suitable for input to text formatters

or for automatic translation to a variety of formats suitable for input to text
formatters. A copy made in an otherwise Transparent file format whose markup,
or absence of markup, has been arranged to thwart or discourage subsequent
modification by readers is not Transparent. An image format is not Transparent if
used for any substantial amount of text. A copy that is not "Transparent” is called
"Opaque".

Examples of suitable formats for Transparent copies include plain ASCII without
markup, Texinfo input format, LaTeX input format, SGML or XML using a publicly
available DTD, and standard-conforming simple HTML, PostScript or PDF designed
for human modification. Examples of transparent image formats include PNG,
XCF and JPG. Opaque formats include proprietary formats that can be read and
edited only by proprietary word processors, SGML or XML for which the DTD and/
or processing tools are not generally available, and the machine-generated HTML,
PostScript or PDF produced by some word processors for output purposes only.
The "Title Page" means, for a printed book, the title page itself, plus such following
pages as are needed to hold, legibly, the material this License requires to appear
in the title page. For works in formats which do not have any title page as such,
"Title Page" means the text near the most prominent appearance of the work's title,
preceding the beginning of the body of the text.

A section "Entitled XYZ" means a named subunit of the Document whose title either
is precisely XYZ or contains XYZ in parentheses following text that translates XYZ in
another language. (Here XYZ stands for a specific section name mentioned below,
such as "Acknowledgements", "Dedications”, "Endorsements", or "History".) To
"Preserve the Title" of such a section when you modify the Document means that it
remains a section "Entitled XYZ" according to this definition.

The Document may include Warranty Disclaimers next to the notice which

states that this License applies to the Document. These Warranty Disclaimers

are considered to be included by reference in this License, but only as regards
disclaiming warranties: any other implication that these Warranty Disclaimers may
have is void and has no effect on the meaning of this License.

2. 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.
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3. 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.

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.

4. 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.
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H. Include an unaltered copy of this License.

1. Preserve the section Entitled "History", Preserve its Title, and add to it
an item stating at least the title, year, new authors, and publisher of the
Modified Version as given on the Title Page. If there is no section Entitled
"History" in the Document, create one stating the title, year, authors, and
publisher of the Document as given on its Title Page, then add an item
describing the Modified Version as stated in the previous sentence.

J. Preserve the network location, if any, given in the Document for public
access to a Transparent copy of the Document, and likewise the network
locations given in the Document for previous versions it was based on.
These may be placed in the "History" section. You may omit a network
location for a work that was published at least four years before the
Document itself, or if the original publisher of the version it refers to

gives permission.

K. For any section Entitled "Acknowledgements" or "Dedications", Preserve
the Title of the section, and preserve in the section all the substance and
tone of each of the contributor acknowledgements and/or dedications
given therein.

L. Preserve all the Invariant Sections of the Document, unaltered in their
text and in their titles. Section numbers or the equivalent are not
considered part of the section titles.

M. Delete any section Entitled "Endorsements". Such a section may not be
included in the Modified Version.

N. Do not retitle any existing section to be Entitled "Endorsements" or to
conflict in title with any Invariant Section.

0. 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.

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.

5. 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
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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".

6. 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.

7. 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.

8. 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.

9. 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.
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10. FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, revised versions of the GNU Free
Documentation License from time to time. Such new versions will be similar in
spirit to the present version, but may differ in detail to address new problems or
concerns. See http://www.gnu.org/copyleft/ @ .

Each version of the License is given a distinguishing version number. If the
Document specifies that a particular numbered version of this License "or any later
version" applies to it, you have the option of following the terms and conditions
either of that specified version or of any later version that has been published (not
as a draft) by the Free Software Foundation. If the Document does not specify a
version number of this License, you may choose any version ever published (not as
a draft) by the Free Software Foundation.

ADDENDUM: How to use this License for your documents

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

or any later version published by the Free Software Foundation;

with no Invariant Sections, no Front-Cover Texts, and no Back-Cover
Texts.

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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